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RESUMO

Em tripanossomatideos a regulacdo da expressao génica ocorre principalmente em nivel
pos-transcricional. Acredita-se que a estabilidade do mMRNA e o acesso aos polissomos
sejam fortemente regulados, permitindo ao Trypanosoma cruzi uma rapida adaptacdo a
diferentes condi¢fes ambientais as quais esta exposto durante seu ciclo de vida. A
regulagdo pos-transcricional requer uma associacdo entre mMRNAS e determinadas
proteinas formando complexos ribonucleoprotéicos (mRNPs). Nosso objetivo foi
investigar a dinamica de associacdo entre os MRNAs e proteinas, isolando e
caracterizando proteinas e complexos protéicos ligados a mRNAs poliA+ das fracdes
polissomal e pos-polissomal de epimastigotas em fase exponencial de crescimento e
epimastigotas sujeitos a estresse nutricional. As amostras obtidas foram analisadas por
espectrometria de massas (LC-MS/MS) e posteriormente comparadas. Nés identificamos
542 proteinas e dentre essas 24 estavam presentes em todas as fracdes analisadas,
enquanto que outras eram exclusivas de uma fracdo especifica: epimastigota fracdes
polissomal (0,37%) e pds-polissomal (2,95%); estresse fracbes polissomal (13,8%) e pos-
polissomal (40,78%). Proteinas sabidamente envolvidas com metabolismo de mRNA
foram identificadas, sendo que esse resultado é importante para confirmar a
confiabilidade da nossa técnica de isolamento das mRNPs. Essa abordagem em larga
escala possibilitou uma andalise mais completa da composi¢cdo dos mRNPs e a dinamica
durante o estresse nutricional em T. cruzi. A partir dos dados obtidos nds selecionamos 6
proteinas para caracterizacdo: fator de elongacdo 1-alfa (EF1-a), proteina de ligacdo a
RNA com dominio dedo de zinco (ZF-211.70), proteina de ligacdo a RNA com dominio
cold shock (CD-33.60), prostaglandina F 2 alfa sintase (PF2a.S), prostaglandina F sintase
(PFS) e uma proteina hipotética com dominio de fator de replicacdo A (Hip-11.150). Os
anticorpos contra as proteinas EF1-a, ZF-211.70, PF2aS e PFS apresentaram reatividade
especifica com uma proteina Unica de tamanho esperado, ja as proteinas CD-33.60 e Hip-
11.150 apresentaram um reatividade baixa ou inexistente em extratos de epimastigotas e
por isso ndo foram utilizadas para os ensaios posteriores. Ensaios de imunofluorescéncia,
sedimentacdo de polissomos em gradiente de sacarose e expressdo ao longo do ciclo de
vida nos permitiu uma caracterizacdo inicial das proteinas selecionadas, etapas
importantes para aprofundarmos o estudo na regulacdo de expressao génica em T. cruzi.
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ABSTRACT

Gene regulation is mainly posttranscriptional in trypanosomatids. The stability of mMRNA
and access to polysomes are thought to be tightly regulated, allowing Trypanosoma cruzi
to adapt to the different environmental conditions during its life cycle. Posttranscriptional
regulation requires the association between mRNAs and some proteins to form mRNP
complexes. We investigated the dynamic association between proteins and mRNAs, using
poli(T) beads to isolate and characterize proteins and protein complexes bound to poli-A+
MRNASs. The protein content of these fractions was analyzed by mass spectrometry (LC-
MS/MS). We identified 542 protein component of the mRNP complexes associated with
MRNAs. Twenty-four of the proteins obtained were present in all fractions, whereas some
other proteins were exclusive to a particular fraction: epimastigote polysomal (0.37%) and
postpolysomal (2.95%) fractions; stress polysomal (13.8%) and postpolysomal (40.78%)
fractions. Several proteins known to be involved in mRNA metabolism were identified,
and this was considered important as it made it possible to confirm the reliability of our
MRNP isolation approach. This procedure allowed us to have a first insight into the
composition and dynamics of mRNPs in T. cruzi. From the results obtained we selected
six proteins for characterization: elongation factor 1-alpha (EF1-a), zinc finger RNA
binding protein (ZF-211.70), RNA binding protein with a cold-shock domain (CD-33.60),
prostaglandin F 2 alfa synthase (PF2aS), prostaglandin F synthase (PFS) and a
hypothetical protein with a replication factor domain (Hip-11.150). The antibodies
produced against EF1-a, ZF-211.70, PF2aS and PFS recognized a specific protein of
expected size in epimastigote protein extracts; however, the CD-33.60 and Hip-11.150
antibodies did not recognized a specific protein and they were not used for further
experiments. Immunofluorescence assays, polysome profile in sucrose density gradient
and the expression pattern through the parasite life cyle with the selected proteins allowed
us a preliminary characterization and further studies will help to elucidate the
posttranscriptional regulation and the formation of RNA regulons in T. cruzi.
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1.1. TRYPANOSOMA CRUZI

1.1.1. HISTORIA E TAXONOMIA

Para entendermos a sucessdo de acontecimentos que culminaram com a descoberta
da doenca de Chagas temos que voltar ao ano de 1907. Naquele ano o cientista brasileiro
Carlos Chagas foi solicitado por Oswaldo Cruz para controlar um surto de malaria entre
operérios da Estrada de Ferro Central do Brasil no norte de Minas Gerais. Alertado para a
presenca do inseto hematdfago conhecido entre os moradores da regido por "barbeiro",
Chagas comecou a investigar a possibilidade de ser esse inseto o transmissor de algum
parasito ao homem ou a outro vertebrado. Ao examinar os "barbeiros", ele encontrou
parasitas flagelados no intestino posterior de alguns exemplares. Chagas aventou a
possibilidade de que essas formas parasitarias representassem estagios evolutivos do
Trypanosoma minasense descrito pelo préprio Chagas em 1907 e que infectavam todos 0s
macacos saguis da regido. Mas ao regressar ao Rio reconheceu como uma espécie nova
diferente do T. minasense ou "de qualquer outra espécie do mesmo género"” e escolheu
para este parasita 0 nome de Trypanosoma cruzi "em homenagem ao Mestre" (Brener,
1989; Chagas, 1909). Em 1909 Carlos Chagas descreveu em seu trabalho classico a
“Nova tripanozomiase humana”, o transmissor, a infec¢cdo do homem e a doenca (Chagas,
1909).

O interesse no estudo do T. cruzi é justificado por ser este 0 agente causador de uma
doenca grave que apresenta duas fases. A fase aguda pode gerar quadros de febre, mal-
estar e edemas. Individuos que evoluem para a fase crbnica, podem apresentar
manifestacbes cardiacas ou digestivas (Minter et al, 1973; Rassi et al, 2000). Até o

momento ndo existe vacina ou tratamento quimioterdpico eficiente para a doenca de
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Chagas (WHO, 2005). Além disso, este organismo apresenta caracteristicas peculiares
comparadas a outros eucariotos que os torna um excelente modelo de estudo.

Na classificacdo taxondmica, o T. cruzi faz parte do reino Protozoa, filum
Euglenozoa e ordem Kinetoplastida. A ordem Kinetoplastida apresenta como
caracteristicas a presenca de uma estrutura proeminente, conhecida como cinetoplasto,
que corresponde a uma condensacdo de DNA localizado no interior de uma mitocondria
Unica e ramificada por todo o corpo do protozoario (revisto por De Souza, 2002) e a
presenca de glicossomas, organelas tipo peroxissomos onde estdo compartimentalizadas
varias vias metabdlicas, tais como a maior parte das enzimas da via glicolitica (revisto por
Michels et al., 2006). A familia Trypanosomatidae contém diversos géneros, dentre 0s
quais se destaca o género Trypanosoma que inclui uma série de espécies causadoras de
doencas humanas importantes. Além do T. cruzi, os protozoarios T. brucei rhodesiense e
T. brucei gambiense causam no homem a doenca do sono na Africa Oriental e Ocidental,

respectivamente (Dumas, 2000).

1.1.2. CiCLO DE VIDA E METACICLOGENESE

O T. cruzi apresenta um ciclo complexo na natureza. As distintas formas
morfoldgicas foram definidas com base na forma geral da célula (alongada, esférica ou
piriforme), na posicdo do cinetoplasto em relagdo ao nucleo e o flagelo (anterior, lateral
ou posterior) e na maneira como o flagelo emerge da bolsa flagelar (lateral ou central).
S@o observadas formas replicativas epimastigotas que alternam-se com as formas
infectivas ndo-proliferativas tripomastigotas metaciclicas no hospedeiro invertebrado.
Enquanto que formas replicativas amastigotas alternam-se com as formas infectivas e
ndo-proliferativas tripomastigotas sanguineos, sendo estas encontradas no hospedeiro
mamifero (De Souza, 1984). Os vetores do T. cruzi sdo insetos hematofagos da ordem

Hemiptera, familia Reduviidae, subfamilia Triatominae. As espécies de maior
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importancia epidemioldgica sdo Triatoma infestans, T. dimidiata, T. brasiliensis, T.
sordida, Rhodnius prolixus e Panstrongylus megistus (Garcia & Azambuja, 2000;
Sherlock, 2000). Séo reservatérios naturais do T. cruzi uma série de mamiferos de
pequeno e médio portes, tais como marsupiais e roedores, além de alguns carnivoros
(Dias, 2000).

Durante o repasto alimentar do inseto vetor, as formas tripomastigotas do sangue do
vertebrado infectado sdo ingeridas e no estdmago do inseto a maior parte dos
tripomastigotas sanguineos se transforma em epimastigotas. No intestino do vetor, os
epimastigotas se dividem repetidamente por um processo de fissdo binéria e podem
migrar e aderir & regido posterior, cujo ambiente é pobre em nutrientes (Kollien &
Schaub, 2000). Neste caso, 0 estresse nutricional € um dos sinais que desencadeia o
processo de diferenciacdo celular de epimastigotas em tripomastigotas metaciclicos
(processo denominado metaciclogénese) que sao liberados nas fezes do vetor (Bonaldo et
al., 1988; De Souza, 1984; Kollien & Schaub, 2000). No hospedeiro vertebrado, as
formas tripomastigotas metaciclicas alcancam a corrente sanguinea através de leses,
descontinuidades da pele ou da mucosa do hospedeiro. Os tripomastigotas podem infectar
uma variedade de tipos celulares com algumas poucas excecdes, como neutrofilos e
basofilos. Dentro das células infectadas, os tripomastigotas metaciclicos permanecem por
algumas horas no interior de um compartimento acidico denominado de vactolo
parasitoforo, onde tem inicio o processo de transformacdo para as formas replicativas
amastigotas com posterior ruptura da membrana do vacuolo. Apos sucessivas divisdes no
citoplasma da célula, as formas amastigotas se transformam em formas tripomastigotas
que rompem a célula e sdo liberadas na corrente sanguinea. Estas podem infectar novas
celulas ou serem ingeridas pelo inseto, onde se diferenciam em epimastigotas
completando assim o ciclo, conforme mostrado na Figura 1 (Carvalho & De Souza, 1989;
De Souza, 2002).
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A diferenciacdo de epimastigotas em tripomastigotas que ocorre dentro do trato
digestivo do triatomineo é conhecida como metaciclogénese. Como destacado
anteriormente, a metaciclogénse ocorre quase que exclusivamente no intestino posterior
do inseto vetor, os epimastigotas se aderem a superficie do reto e posteriormente sdo
liberados na forma tripomastigota metaciclica (Kollien & Schaub, 2000). Esse processo
também foi estabelecido in vitro e pode ser utilizado como modelo para estudos dos
aspectos bioldgicos da diferenciacdo de T. cruzi (Contreras et al., 1985, Contreras et al.,
1988; Bonaldo et al., 1988). Trabalhos anteriores demonstraram que a expressao génica
estagio-especifica precede mudancas morfolégicas durante a metaciclogénese
(Goldenberg et al., 1984, Contreras et al., 1985; Goldenberg, 1990).

Muitos fatores tém sido identificados como possiveis estimuladores da
metaciclogénese (Heath et al., 1990; Fraidenraich et al., 1993). Sabe-se que o0 estresse
nutricional e adesdo ao substrato séo um dos mais importantes fatores que desencadeiam a
esse processo (Contreras et al., 1985; Figueiredo et al., 2000; Kollien a Schaub, 2000). A
diferenciacdo celular em resposta ao estresse é comum a outras células eucaridticas e 0s
mecanismos moleculares que controlam essas vias de resposta ao estresse envolvem a
modulacdo da expressdo génica durante a traducdo. Esse controle afeta a taxa geral de
sintese proteica e estabilidade do mRNA (Hershey, 1991; Merrick, 1992; Krichevsky et
al., 1999; Kuhn et al., 2001; Sattlegger e Hinnebusch, 2005).
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Estagio no inseto vetor Estagios humanos
inzeto ingere sangue, depositando
tripomastigotas metaciclicos que entram 2] Tripomastigotas metaciclicos penetram vérios
pEla ferids ou por membranas mUcosas tipos celulares no local de ertrada. Dentro das
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Figura 1: Ciclo de vida do T. cruzi (modificado de www.dpd.cdc.gov/dpdx).
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1.1.3. METACICLOGENESE IN VITRO

A metaciclogénese se refere ao processo de diferenciacdo de T. cruzi das formas
epimastigotas em tripomastigotas metaciclicos. Esse processo foi mimetizado in vitro
(Goldenberg et al., 1985) e tem sido utilizado em nosso instituto para estudos envolvendo
a regulacdo da expressdo génica neste parasita (Avila, 2003).

Esse processo foi estabelecido in vitro em condigbes quimicamente definidas
permitindo isolar células em diferentes etapas de diferenciacdo (Contreras et al., 1984;
Bonaldo et al., 1988). Essa metodologia permite a obtencdo de tripomastigotas
metaciclicos com as mesmas propriedades bioldgicas que o parasita que se diferencia no
inseto vetor (Contreras et al., 1988).

O processo de metaciclogénese in vitro, consiste na transferéncia de epimastigotas
em crescimento eu um meio nutricionalmente rico (LIT) para um meio sem qualquer
fonte de carbono, TAU (triatomine artificial urine), o que gera um estresse nutricional
(Contreras et al., 1985; Goldenberg et al., 1987; Bonaldo et al., 1988; Contreras et al.,
1988). Esse meio mimetiza as condic¢des i6nicas encontradas na urina do inseto vetor.
Apdbs duas horas de incubacdo nesse meio, 0s parasitas sdo transferidos para 0 meio de
diferenciacdo (TAU3AAG) que consiste do meio TAU suplementado com glucose e trés
aminoacidos (L-prolina, acido L-glutdmico e L-aspartico) onde permanecem por 96 horas.
Dessa meneira cerca de 80% dos epimastigotas diferenciam-se em tripomastigotas
metaciclicos (Contreras et al., 1985; Bonaldo et al., 1988). Outra etapa importante
durante a diferenciacdo além do estresse, é a adesdo dos parasitas ao substrato (Bonaldo et
al., 1988), semelhante ao que ocorre na parede do intestino posterior do triatomineo
(Zeldon et al., 1984; Schaub, 1994). Durante a adesédo, um processo de reprogramacgéo
génica parece ocorrer (Goldenberg et al., 1984; Bonaldo et al., 1988; Kleffmann et al.,

1998) bem como alteracdes na composicdo da superficie celular (Contreras et al., 1985;
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Esteves et al., 1989; de Andrade et al., 1991). Cerca de 24 horas ap6s 0 inicio de
diferenciacdo, as formas epimastigotas apresentam resisténcia a lise pela via alternativa
do complemento, caracteristica das formas tripomastigotas metaciclicas (Nogueira et al.,
1975). Os niveis gerais de transcricdo sdo diminuidos durante a metaciclogénese (Ferreira
et al., 2008), por outro lado observa-se um aumento na expresao de determinados genes
somente durante a diferenciacdo ou em tripomastigotas metaciclicos (Krieger et al., 1999;
Avila et al., 2001; Dallagiovanna et al., 2001; Avila, 2003, Teixeira & da Rocha, 2003).

1.1.4. REGULACAO DA EXPRESSAO GENICA EM TRIPANOSSOMATIDEOS

1.1.4.1. GENOMA

O Trypanosoma cruzi apresenta dois genomas distintos, um nuclear e um
mitocondrial contido dentro do cinetoplasto (KDNA). Nos tripanossomatideos, a
mitocndria é Unica em cada célula e apresenta caracteristicas peculiares. Em sua matriz
ha uma complexa rede de moléculas circulares de DNA, denominada DNA do
cinetoplasto (KDNA), composta por milhares de minicirculos e dezenas de maxicirculos
concatenados entre si, cujos tamanhos variam de acordo com a espécia de 0,5a 2,5 kb e
20 a 40 kb respectivamente, contribuindo com até 30% do genoma (Franco da Silveira,
2000; Hong & Simpson, 2003; Liu et al., 2005; Liu & Englund, 2007). Os maxicirculos
assemelham-se em funcdo ao DNA mitocondrial encontrado em outros organismos, ou
seja, contém genes que transcrevem RNA ribossomico e mRNAs que codificam para
proteinas envolvidas no metabolismo energético da mitocondria (Shapiro & Englund,
1995). Alguns mRNAs transcritos por genes contidos nos maxicirculos sofrem
modificacdo pos-transcricional por edicdo de RNA, que consiste na insercdo ou delecdo

de residuos de uridina para a formacdo de uma fase aberta de leitura funcional. A
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especificidade deste processo é controlada por pequenas seqiiéncias de RNA (RNAs
guias) transcritas a partir dos minicirculos (Moffett et al., 1997; Ochsenreiter et al., 2008).

A cromatina dos tripanossomas esta organizada na forma de filamentos contendo
nucleossomos com compactacdo limitada. Entretanto, os niveis de compactagdo variam
durante o ciclo celular do parasita e estdo associados aos padrdes de transcri¢do. Assim,
um maior nivel de compactacdo é observado nas formas nado replicativas tripomastigotas
que apresentam niveis reduzidos de transcricdo, quando comparado com as formas
replicativas epimastigotas e amastigotas (Elias et al., 2001). Essas variagbes podem ser
atribuidas a diferentes padrGes de histonas H1, proteinas que se dissociam mais
facilmente dos nucleossomos e conferem a cromatina dos tripanossomatideos uma
estrutura mais aberta do que a de outros eucariotos (Belli, 2000). A auséncia de
condensacdo do DNA dificultou a identificacdo do cariétipo em T. cruzi, porém a
utilizacdo de eletroforese em campo pulsado e outras técnicas complementares, como por
exemplo, hibridagdo com sondas teloméricas, permitiu uma estimativa do numero de
cromossomos deste parasita. Através destas andlises, calculou-se que o genoma diploide
de T. cruzi tinha 87 Mb e era distribuido em 30 a 40 cromossomos, de 0,45 a 4 Mb cada
(Cano et al., 1995; revisto por Elias et al., 2009). O conteldo de DNA total e 0 nimero de
bandas cromossémicas podem variar de maneira significativa entre as diferentes cepas e
clones do T. cruzi, inclusive entre clones derivados da mesma cepa (Dvorak et al., 1982;
Aymerich & Goldenberg, 1989; revisto por Henriksson et al., 1996). A maioria dos
Cromossomos ocorre aos pares, mas ndo € possivel excluir a existéncia de cromossomos
presentes em uma Unica cépia ou em copias multiplas. Também foi observada divergéncia
entre cromossomos homologos, o que pode ser devido a diferencas no numero de
sequéncias repetitivas, particularmente nos dominios sub-teloméricos, e a grandes
delecbes ou inser¢des em regides internas. A diferenca de intensidade de fluorescéncia
emitida pelas bandas cromossdmicas apds serem coradas com brometo de etideo sugere

co-migracdo de dois ou mais cromossomos (Cano et al., 1995). Mesmo apresentando
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plasticidade em diferentes cepas do T. cruzi nenhuma modificacdo foi observada durante
a diferenciacdo de epimastigotas em tripomastigotas metaciclicos (Aymerich &
Goldenberg 1989).

A sequéncia completa do genoma de T.cruzi foi publicada em 2005 como resultado
da colaboracdo de varios pesquisadores que se uniram em um consércio formado por trés
instituicbes — The Institure for Genomic Research (TIGR), Seattle Biomedical Research
Institute (SBRI) e Karolinska Institutet (EI-Sayed et al., 2005). A cepa escolhida para tal
trabalho foi a CL Brener, por ser bem caracterizada experimentalmente (Zingales et al.,
1997). Entretanto, sua natureza hibrida fez com que a obtencdo da seqliéncia do genoma
fosse uma tarefa dificil. A cobertura gendmica foi alta e teve que ser complementada com
0 seqlienciamento adicional da cepa Esmeraldo, para que fosse possivel distinguir os dois
haplotipos e auxiliar na montagem. Esse trabalho revelou que o genoma diploide contem
22.570 genes que codificam proteinas, dos quais cerca de 12.570 representam pares
alélicos (El-Sayed et al., 2005). A montagem do genoma consistiu em 5489 scaffolds
(contendo 8740 contigs) totalizando 67 Mb. Baseado nesses dados estima-se que 0
genoma diploide de T. cruzi teria um tamanho que varia de 106.4 and 110.7 Mb. Cerca de
50% do genoma de T. cruzi é composto por sequéncias repetitivas, representadas por
retrotransposons, sequéncias teloméricas e familias génicas de proteinas de superficie. As
maiores familias génicas sdo as proteinas de superficie associadas a mucina (MASP),
trans-sialidades (TS), mucinas e a glicoprotease de superficie gp63, as quais Sao
geralmente especificas deste parasita e perfazem cerca de 18% dos genes codificadores de
proteinas (El-Sayed et al., 2005). O sequenciamento dos genomas de outros dois
tripanossomatideos, T. brucei (Berriman et al., 2005) e L. major (lvens et al., 2005),
permitiu fazer comparacdes entre os trés patdgenos, revelando uma sintenia bastante alta,
apesar de terem divergido ha mais de 200 milhGes de anos (Overath et al., 2001; Stevens
et al., 2001).

10
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1.1.4.2 ORGANIZACAO GENICA, TRANSCRICAO E PROCESSAMENTO DO RNA

MENSAGEIRO

Em células eucarioticas os genes que codificam as proteinas estdo organizados na
forma de exons (seqiiéncias codificantes) e introns (seqléncias ndo codificantes) que
alternam-se ao longo dos mesmos, e a transcri¢do €, na maioria dos casos, guiada por uma
seqliéncia promotora situada a montante da regido codificadora, reconhecida pela RNA
polimerase do tipo Il. Ao transcrito primario, em sua extremidade 5’, é adicionado um
residuo metilguanosina - trifosfato (m7Gppp, ou cap) e, em sua extremidade 3’, uma
cauda poli-A. Os transcritos primarios sdo processados pelo mecanismo de cis-splicing
que simultaneamente remove sequiéncias de introns e liga as seqiiéncias de exons
adjacentes (Proudfoot et al., 2002; Kornberg, 2007) .

Em contraste, nos tripansossomatideos ndo ocorrem introns na maioria dos genes e
0S mesmos estdo organizados em tandem, separados por regides intergénicas curtas,
sendo transcritos em uma Uunica molécula de RNA policistronica. Esse RNA
policistronico contém diversos genes que nao sdo necessariamente relacionados a uma
determinada via metabdlica, diferente do que ocorre nos operons de procariotos. Além
disso, 0os genes de uma mesma unidade policistronica podem apresentar diferencas
significativas em seu nivel de expressdo, representadas pelas quantidades variaveis de
mMRNAs maduros e de proteinas observadas na célula. Os transcritos policistrénicos sao
processados no nidcleo em unidades monocistrdnicas estaveis e traduziveis. O
processamento do transcrito primario consiste de dois mecanismos distintos, porém
acoplados: o trans-splicing e a poliadenilacdo (Clayton, 2002; Lebowitz et al., 1993;
Vanhamme & Pays, 1995).

O mecanismo de trans-splicing consiste na adicdo de uma seqléncia espécie-
especifica extremamente conservada, de 39 nucleotideos, denominada sequéncia lider
(SL) ou mini-exon, a extremidade 5 do mMRNA nascente (Sutton & Boothroyd, 1986).

11
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Nesta reacdo ocorre o processamento de RNA na qual duas moléculas distintas sdo
associadas para formar um mRNA maduro, dai a denominagdo trans-splincing. O RNA
da sequéncia lider em T. cruzi possui 110 nucleotideos (Zwierzynski & Buck, 1991) e
clivado e uma porcdo de 39 nucleotideos resultante dessa clivagem é adicionada ao
transcrito primario em um sitio caracterizado pelo dinucleotideo AG e um residuo de
adenosina (Davis, 1996). O complexo enzimatico envolvido nesta reacdo é semelhante ao
descrito para o de cis-splicing e fatores de splicing com funcdes semelhantes a de outros
eucariotos ja foram descritos em tripanossomatideos (Laird, 1989; Liang et al., 2003). A
estrutura do cap dos tripanossomatideos € Unica na natureza, apresentando quatro
nucleotideos altamente modificados em adicdo a 7-metilguanosina, sendo assim
denominado de cap-4 (m7 Gpppm2 6 AmpAmpCmpm3Ump) (Bangs et al., 1992).

As reacdes de trans-splicing e poliadenilacdo ocorrem através de clivagens dentro
das regibes intergénicas que apresentam motivos ricos em residuos de pirimidinas,
envolvidos no processamento correto dos mMRNAs (Nozaki & Cross, 1995). A distancia
entre a regido rica em pirimidinas e o sitio consenso (AG) para trans-splicing e residuos
repetitivos de adenosina, tém influéncia sobre a adicdo da cauda poli A. A reacdo parece
ocorrer em uma regido a montante situada a uma distancia conservada (aproximadamente
100 a 400 nucleotideos) do sitio de corte (splice) Entretanto, até o momento ndo ha
evidéncias para uma sequéncia sinal consenso conhecida para a poliadenilagdo em
tripanossomatideos (Clayton, 2002; Lebowitz et al., 1993; Liang et al., 2003; Vanhamme
& Pays, 1995).

Os trés tipos de RNA polimerases (RNA pol I, RNA pol Il e RNA pol 11), descritos
em eucariotos superiores, ja foram identificados em tripanossomatideos (Das et al., 2008;
Palenchar & Bellofatto, 2006). Os genes que codificam as subunidades principais ja
foram caracterizados (Evers et al., 1989; Jess et al., 1989; Kock et al., 1988; Smith et al.,
1989). Entretanto, as RNAs polimerases isoladas de formas epimastigotas de T. cruzi

apresentam comportamento diferente das RNAs polimerases de mamiferos em relacdo a

12
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sensibilidade & a-amanitina, dependéncia de Mg?®*, utilizagdo de DNA simples fita e no
reconhecimento de promotores especificos (Hodo & Hatcher, 1986).

Resumidamente, a RNA polimerase | transcreve os genes que codificam os RNAs
ribossomais; a RNA polimerase Il, os genes que sdo traduzidos em proteinas; e a RNA
polimerase Ill, pequenos RNAs, tais como tRNAs. Os promotores para as RNA
polimerases | e Ill estdo definidos (Laufer & Ginzl, 2001; Laufer et al., 1999).
Entretanto, apenas alguns promotores de genes que codificam proteinas foram
funcionalmente identificados e caracterizados, como o promotor reconhecido pela RNA
polimerase 1l associado a transcricdo do mini-éxon (SL-RNA) (Gillinger & Bellofatto,
2001). Outro exemplo sdo os promotores dos genes dos antigenos VSG e prociclina do T.
brucei (Gunzl et al., 2003; Pays, 2005). A transcricdo destes genes € resistente a o-
amanitina, caracteristica de RNA polimerase do tipo |. Entretanto, em relacdo ao
requerimento para cations divalentes, comportam-se como RNA polimerase Il (Lee &
Van der Ploeg, 1997). Além disso, alguns resultados mostraram que a RNA polimerase |
e promotores ribossomais podem ser usados para transcrever genes que codificam
proteinas em tripanossomatideos (Rudenko et al., 1991; Tyler-Cross et al., 1995;
Zomerdijk et al., 1991).

1.1.4.3 REGULACAO DA EXPRESSAO GENICA

Como ja mencionado anteriormente, o T. cruzi passa por diferentes estagios
evolutivos em diferentes hospedeiros. Essa complexidade morfoldgica e funcional implica
em expressdo de genes distintos pelos diferentes estagios de diferenciacdo durante o ciclo
de vida do parasita (Goldenberg et al., 1985). Assim, a regulacdo da expressdo génica tem
papel decisivo na adaptacdo deste parasita durante o ciclo de vida.

As caracteristicas biolégicas dos tripanossomatideos, como a estrutura mais aberta

da cromatina, o carater repetitivo e a distribuicdo dos genes ao longo do genoma, a edi¢édo
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das moléculas de RNA mitocondrial, o trans-splicing, a transcricdo policistronica, as
propriedades das RNA polimerases, a auséncia de sequiéncias promotoras tipicas e o fato
de que genes presentes na mesma unidade policistronica apresentam niveis de mRNA
processado distintos, apontam para a regulacdo da expressdo Qénica atuando
principalmente, se ndo exclusivamente, por mecanismos pds-transcricionais. Essas etapas
envolvem a estabilidade e localizacdo tanto dos mRNA quanto das proteinas e 0 acesso
dos mMRNAs para a maquinaria de traducdo. De maneira geral, em eucariotos, a regulacéo
da expressdo génica é, em grande parte, atribuida ao controle do inicio da transcricdo pela
RNA polimerase Il. No entanto, alguns trabalhos tém sugerido a presenca de um controle
pos-transcricional elaborado onde cada etapa do metabolismo de um mRNA em células
eucaridticas superiores, esta sujeita a uma regulacdo mRNA-especifica (Moore, 2005;
Keene, 2007).

Em tripanossomatideos existem poucos exemplos de genes que sejam regulados em
nivel de processamento de pré-mRNA. Uma relacdo entre as maquinarias de splicing e
traducdo foi proposta para explicar o nivel de expressdo reduzido da proteina
fosfoglicerato quinase A (PGKA) nas duas formas evolutivas do T. brucei. Os genes de
PGKA, PGKB, PGKC e outros genes néo relacionados, sao transcritos na mesma unidade
policistrénica e apresentam diferencas nos niveis finais de expressdo, com reducdo de
PGKA. Essa diferenca no nivel de expressdo pode ser relacionada a baixa eficiéncia de
adicdo do mini-exon ao sitio aceptor de splicing (SAS) - devido provavelmente ao padrao
diferenciado da sequiéncia de pirimidina na regido intergénica do gene da PGKA - a
sintese deste mRNA ¢é reduzida com consequente baixo nivel de expressdo desta proteina
(Kapotas & Bellofatto, 1993).

Durante o processamento do RNA policistronico alguns sitios de trans-splicing e
poliadenilagdo podem ser mascarados. Como consequéncia, unidades dicistronicas ou
mesmo unidades monocistronicas, com longas regides 3’ ndo traduziveis (3’- UTR) sdo

geradas. Estes mRNAs intermedidrios podem ser processados posteriormente pelos
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mecanismos usuais de trans-splicing e poliadenilacdo. Sugere-se que este processamento
de pré-mRNA faca parte de um mecanismo de controle de expressdo génica, através do
qual RNAs em “estado de laténcia funcional” possam ser estocados e processados em
MRNASs maduros quando requeridos pela célula (Jager et al., 2007). Outro trabalho
recente demonstrou que o silenciamento do receptor SRP (signal-recognition particle) por
RNA de interferéncia e o estresse por diminuicdo de pH em T. Brucei, reduziram
drasticamente a transcricdo do SL-RNA, molécula precurssora do mini-exon, resultando
no bloqueio do processamento de mRNAs por trans-splicing e conseqlientemente, na
diminuicdo acentuada de varios mMRNAs (Lustig et al., 2007).

A exportacdo de mRNA e proteinas do nucleo para o citoplasma é um processo
regulado em eucariotos. De maneira simplista, proteinas especificas reconhecem o0 mMRNA
formando complexos ribonucleoproteicos (mRNPS). Essas proteinas atuam como
adaptadores que interagem com um recpetor nuclear que direciona 0 mMRNP ao poro
nuclear para a exportacdo (revisto por Rougemaille et al. 2008). Até 0 momento, pouco se
sabe sobre o processo de transporte de mMRNAS para o citoplasma em tripanossomatideos.
Cuevas e colaboradores (2005) descreveram um fator de exportacdo nuclear semelhante a
proteina Exportina-1 (CRM1 em leveduras) em T. cruzi denominada TcCRM1. Esta
proteina contém uma regido central conservada envolvida na interacdo com leptomicina
B, um inibidor que bloqueia a exportacdo nuclear. Experimentos de hibridacdo in situ
revelaram um actmulo parcial de RNA poli(A)+ no nicleo e uma reducdo significativa
nos niveis de alguns MRNAs como HSP70, TcUBP1/2 e TcPABP1, quando as células
foram tratadas com este inibidor. Estes resultados sugerem fortemente a presencga de uma
rota de exportacdo de mMRNAS nucleares neste protozoario (Cuevas et al., 2005).

Uma vez que 0 mMRNA maduro foi transportado para o citoplasma, dependendo da
condicdo em que o parasita se encontra , esse MRNA esta disponivel para a maquinaria de
tradugdo. Em eucariotos a traducdo tem inicio a partir da ligagdo do complexo ternario
elF4F (elFAE, elF4A, elF4B e elF4G), via elFAE, ao cap presente na extremidade 5’ do
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mMRNA. A interacdo entre o fator elFAG, presente no complexo elF4F, e a proteina PABP
(poly(A) binding protein) aproxima as regides 3’-UTR e 5°-UTR promovendo a
circularizagdo do mRNA (Mazumder et al., 2003b; Marintchev & Wagner 2004). O
elF4F juntamente com o complexo ribossomal 48S ao encontrarem o primeiro codon
AUG, recrutam a subunidade ribossomal 60S para formarem o complexo 80S dando
inicio ao processo de elongacdo da traducdo (revisto por Andersen et al., 2003).

A localizacdo de mRNA é um dos mecanismos de controle pos-transcricional e
investigacdes indicam que o papel da maquinaria de localizagcdo de mRNA na regulagdo
da expressao de genes é interligada com o controle da traducdo do mRNA (Czaplinski &
Singer, 2006). Em diversos organismos a localizacdo de RNAs especificos pode ser
visualizada. Em Saccharomyces cerevisae ocorre a localizacdo de transcritos especificos
tal como o que codifica para Ashl, no brotamento da célula (Beach & Bloom, 2001). Em
embrides de Drosophila varios mMRNAs se localizam em partes especificas de célula como
0 mMRNA que codifica para a proteina Bicoide que fica no polo anterior e Nanos que fica
no pélo posterior. Essa distribuicdo € essencial para o desenvolvimento correto do
embrido (Tekotte & Davis, 2002). As células neuronais sdo altamente polarizadas sendo
grande o nimero de mRNAs localizados em dendritos ou por¢do sinaptica dos axénios
(Job & Eberwine, 2001). A traducdo desses mMRNAs é reprimida até que eles atinjam seu
destino. Para que essa repressdo ocorra evidéncias mostram que o transporte desses
MRNAs ocorre em granulos (Barbarese et al., 1995; Knowles et al., 1996). Para a
localizacdo desses mMRNAs algum tipo de sinal € necessario para que esse transporte seja
feito. Esses sinais sdo encontrados em elementos cis dentro do RNA. Geralmente esses
sinais estdo na regido 3’-UTR e sdo reconhecidos por fatores trans, na sua maioria
proteinas, mas também ndo se descarta a hiptese de pequenas moléculas de RNA
atuando nesses processos (Kloc et al., 2002). A ligacdo desses fatores trans levam a uma
mudanca conformacional da molécula de RNA e permite assim que outras proteinas se

liguem formando mRNPs de transporte. Esses mRNPs de transporte se associam ao
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citoguesteleto carregando o0 mRNA ao seu local de destino onde este é traduzido (Kloc &
Etkin 1994; Heasman et al., 2001).

Outro ponto importante de regulacdo génica poés-transcricional se refere a
estabilidade do mRNA. Diversos estudos mostram que o acimulo de mRNAs durante
estagios especificos do ciclo de vida ocorre por estabilidade diferencial desse mRNA e
ndo por aumento do nivel de transcricdo do gene (Teixeira et al., 1999; Coughlin et al.,
2000; Bartholomeu et al., 2002; Yamada-Ogatta et al., 2004; da Silva et al., 2006; Gentil
et al., 2009). Por outro lado, alguns mMRNAs mantém o mesmo nivel de transcritos em
diferentes estdgios evolutivos, porém observa-se diferencas nos niveis de proteina
expressa, sugerindo uma regulacdo em nivel traducional (Thomaz et al., 2000). Outros
estudos sugerem ainda que a expressao génica seja dependente da mobilizagdo do mRNA
aos polissomos (Avila et al., 2001) bem como mecanismos que envolvem o bloqueio do
elongamento e/ou terminacgdo da traducdo (Nardelli et al., 2007).

A investigacdo de fatores envolvidos na regulacdo da estabilidade do mRNA
revelaram que elementos presentes nas regides nao traduzidas (UTR - untranslated
regions) sdo responsaveis por expressao génica diferencial. Na maioria dos casos, a
regulacdo ocorre através de interacfes entre fatores regulatérios (trans) e sequéncias
especificas (cis) dentro destas regides ndo traduziveis. Dados relacionados a esses
elementos foram descritos usando ensaios com gene reporter (Teixeira et al., 2003). Por
exemplo, os niveis do mRNA da amastina é 68 vezes mais abudante em amastigotas
comparado a epimastigotas. Quando a regido 3’-UTR foi clonada a montante do gene da
luciferase para ensaios de transfeccdo, a atividade da luciferase foi 7 vezes maior em
amastigotas quando comparado a epimastigotas (Teixeira et al., 1995). Outro exemplo de
sequéncias reguladoras dentro da regido 3’UTR vem do transcrito do antigeno de
superficie FL-160 de T. cruzi. A taxa de transcrigdo desse mMRNA se mantém equivalente
entre os estagios do ciclo de vida, no entanto, os niveis de mRNA sdo 80 a 100 vezes

maior em tripomastigotas comparado a epimastigotas (Weston et al., 1999). Estudos com
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0 mMRNA que codifica a tubulina indicam que sequéncias reguladoras presentes na regido
3’-UTR estdo envolvidas na modulagao da estabilidade destes transcritos que ocorrem em
resposta a mudangas na dinamica dos microtubulos em T. cruzi (da Silva et al., 2006).

Foram identificados em T. cruzi elementos que correspondem a sequéncias ricas em
AU, similares aos motives ARE, sabidamente envolvidos na desestabilizacdo de mRNAs
em eucariotos superiores por interacdo com determinadas proteinas de ligacdo ao RNA
(RBP — RNA binding proteins) (Di Noia et al., 2000; D’orso & Frasch 2001). Elementos
presentes na regido 5’-UTR pode também estar envolvidos no controle da expressdo
génica, como por exemplo o gene que codifica a Tuzina. Analises da por¢cdo 5’-UTR
deste MRNA indicam que elementos presentes nessa regido suprimem a expressao da
proteina por processamento deficiente do RNA e iniciacdo da traducdo ineficiente
(Teixeira et al., 1999).

Como dito anteriormente, 0os mecanismos envolvendo degradacdo e estabilidade do
MRNA parecem ser o principal controle de express¢do génica em T. cruzi. De fato,
proteinas de desadenilacdo foram identificadas neste parasita (Milone ta al., 2004;
Schwede et al., 2008), incluindo também as enzimas de degradacdo de RNA. A
degradacdo do RNA pode ocorrer por ambos os lados, por exoribonucleases (XRN) que
degradam no sentido 5’—3’ e pelo complexo exossomo que degrada no sentido 3’ —5’,
apos remoc¢do da cauda poli(A) (Li et al., 2006; Estevez et al., 2001). Entretanto, até o
momento o complexo exossomo foi descrito somente em T. brucei, embora o sistema
possa ocorrer em T. cruzi.

Existem poucos estudos evidenciando a regulacdo da expressao génica em nivel pds-
traducional em tripanossomatideos. Embora tenham sido identificados varios genes
putativos de quinases nos genomas de T. cruzi, T. brucei e Leishmania, a importancia do
mecanismo de fosforilacdo estagio-especifica e sua implicacdo na regulacdo da expressao
génica ainda precisam ser determinadas (Jones et al., 2006; Parsons et al., 2005). No

entanto, varias proteinas de Leishmania que apresentam modificacdes pds-traducionais
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tém sido identificadas através de experimentos em geis bidimensionais (McNicoll et al.,
2006).

1.2 MRNPs E GRANULOS DE RNA

Em células eucaridticas ap0s a transcricdo, a “vida” do mRNA é controlada por
RNA-binding proteins. Dentro do nucleo, essas proteinas estdo envolvidas em varios
processos, tais como transcri¢do, splicing, processamento e exportacdo do transcrito do
nucleo para o citoplasma (Moore, 2005. Gebauer & Hentze, 2004; Oefinger et al, 2007).
Uma vez que o mRNA sai do nucleo, ocorre um remodelamento desses complexos
ribonucleoproteicos, controlando o transporte, localizacdo, traducdo, estabilidade,
estocagem e degradacdo dos mRNAs (Moore, 2005; Shyu et al., 2008; Culjkovic et al.,
2007; Glisovic et al., 2008).

Para varios genes, as seqléncias 3’ ndo traduzidas (3’-UTR) do mRNA parecem
determinar a abundancia do mRNA por modular sua degradacdo (Tomas & Kelly, 1996;
Quijada et al. 2000; Coughlin et al. 2000; Nozaki & Cross, 1995; McNicoll et al., 2005).
Resultados sugerem que um mecanismo alternativo de mobilizacéo diferencial de mMRNAs
para a maquinaria de traducdo é operacional para varios genes de T. cruzi (Avila et al.,
2003). Estes resultados corroboram dados obtidos ha mais de vinte anos, mostrando a
existéncia de mRNAs estocados no citoplasma ndo associados a polissomos (Goldenberg
et al., 1985).

Apesar de demonstrada a mobilizacdo diferencial, poucas proteinas de ligacdo ao
RNA foram caracterizadas até o momento: poli(A) binding protein (Batista et al., 1994),
spliced leader RNA-binding protein (Xu et al., 2001), proteinas Pumilio (Dallagiovanna et
al., 2005; Dallagiovanna et al., 2008), RNA binding protein com motivos CCCH
(Morking et al, 2004; Caro et al, 2005), UBP1 e outras proteinas com dominio RRM
(D’orso e Frasch, 2002; D’orso et al., 2003; De Gaudenzi et al., 2005).
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A teoria de operons pos-transcricionais ou “RNA regulons” (Keene, 2007) postula
que fatores trans, sejam eles proteinas ou pequenos RNAs, se associam a multiplos RNAs
para coordenar a expressdo génica. Esse € um modelo bastante adequado para explicar a
regulacdo da expressdo génica em tripanossomatideos. Estudos recentes demonstram que
algumas RNA binding proteins (RBP) podem agir como operons pos-transcricionais
ligando mMRNAs especificos em T. cruzi. Algumas proteinas da familia PUF, amplamente
distribuidas entre os eucariotos, regulam a estabilidade e a traducdo de mRNAs por se
ligarem a sequéncias especificas na regido 3’-UTR de alguns transcritos. A proteina Puf5
de S. cerevisiae interage diretamente com a proteina Pop2 e recruta simultaneamente as
proteinas Ccr4, Dcpl e Dhhl (Goldstrohm et al., 2006). A proteina TcPUF6 foi
identificada e caracerizada em T. cruzi. Ensaios de super-expressao e microarranjo
comparando RNAs entre as cepas transfectadas e selvagem, mostrou que TcPUF6 atua na
regulacdo expressdo génica por levar a diminuicdo dos niveis de mRNAs associados com
esta proteina nas populacdes que super expressam TcPuf6 (Dallagiovanna et al., 2008). A
maioria dos mRNAs que se ligam a TcPUF6 codificam proteinas de ligacdo a RNA,
quinases e proteases, indicando uma complexa rede regulatéria pos-transcricional em T.
cruzi (Dallagiovanna et al., 2008). Além disso, a associacdo in vivo desta proteina com a
proteina TcDhhl, ortdloga de Dhhl de leveduras, sugere que TcPufé promova a
degradacdo dos seus mMRNAs alvos através de interacdo com a maquinaria de degradacéo
(Dallagiovanna et al., 2008).

A proteina TbPUF9 de T. brucei esta envolvida no controle da estabilidade durante o
ciclo celular. Esta proteina estabiliza os transcritos alvo durante a fase S e ensaios de
RNAIi contra TbPUF9 resultaram no acUmulo de células na fase G2/M e na
desetabilizacdodos MRNAs alvo desta proteina (Archer et al., 2009).

A presenca de RNA regulons em tripanossomatideos possivelmente compensa a
auséncia de controle transcricional, permitindo, dessa forma, um controle fino e apurado

da regulacdo da expressdo génica nestes parasitas (Goldenberg & Awvila, submetido;
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Ouellette & Papadopoulou, 2009; Queiroz et al., 2009). A associacdo de proteinas ao
MRNA ¢ bastante dinamica, ou seja, dependendo do estimulo sofrido pela célula, pode
haver rearranjo de proteinas em resposta a essa alteracdo, como estresse. Dessa forma,
dependendo do conjunto de proteinas que se associam aos mMRNAS, estas podem controlar
o transporte, localizacdo, estabilidade, estocagem e degradacdo dos mesmos (Moore,
2005; Culjkovic et al., 2007; Glisovic et al, 2008; Keene, 2007). Os complexos
resultantes contém ndo s6 proteinas de ligacdo ao RNA, mas também vérias outras
proteinas com diferentes funcdes, tais como subunidades ribossomais, fatores de traducao,
enzimas de degradacdo de mRNA, helicases e proteinas estruturais. Os varios mRNPs
formados no citoplasma sdo definidos com base na presenca de determinadas proteinas.
Por exemplo, os mMRNAs podem se associar com proteinas de iniciacdo da traducéo e
serem traduzidos (mMRNPs polissomais), ou sequestrados no citoplasma por outro grupo
de proteinas que direcionardo esses RNAs para estocagem e/ou degradacdo. Esses mMRNPs
livres no citoplasma podem se associar formando foci citoplasméticos microscopicamente
visiveis que podem diferir em funcdo dependendo das poteinas associadas ou no estimulo
que ativa sua formacéo. Dentre os diversos granulos de RNA iremos ressaltar os P-bodies
e 0s granulos de estresse.

Os P-bodies (corpos de processamento) sdo agregados multiprotéicos de mRNPs
contendo mRNAs que ndo estdo sendo traduzidos associados com proteinas envolvidas
com as vias de degradacdo do RNA e fatores que inibem a traducéo. Esses agregados se
colocalizam no citoplasma (foci) e seu formato é sempre esferoidal, contudo seu nimero e
tamanho variam com as condicdes celulares, como estresse oxidativo, estado nutricional e
tratamento com drogas que interferem no processo de traducdo (Teixeira et al. 2005). Os
P-bodies tém um papel fundamental no metabolismo do mMRNA e vérias proteinas ja
foram identificadas, como aquelas envolvidas com o “decapping” do mRNA: DCP1,
DCP2 e seus ativadores Dhhl, RCK/p54, Patl, o complexo Lsm1-7, a exonuclease 5° —
3’ XRN1 e o complexo CCR4/POP2/NOT também foi encontrado em P-bodies de células
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de mamiferos e leveduras (Cougot et al., 2004; Andrei et al. 2005). Os mRNAs sdo
essenciais para a formacdo dos P-bodies, uma vez que seus tamanhos e numeros sao
proporcionais ao volume de mRNA que ndo estd sendo traduzido. A inibicdo da
transcricdo com actinomicina D e exposicdo das células a acdo de ribonuclease A
promovem uma reducdo de aproximadamente 90% no numero de P-bodies em S.
cerevisiae, indicando que a formacdo destas estruturas é dependente da presenca de RNA
(Teixeira et al. 2005).

Algumas proteinas parecem ser essenciais para a formagdo dos P-bodies, como a
GW182 (envolvida na via de degradagdo por micro RNA), RCK/p54 (Dhhl em
leveduras) e Lsm4, pois a auséncia dessas proteinas impede a formacdo desses granulos
(Ferrauiolo et al, 2005, Andrei et al. 2005, Pauley et al. 2006).

Os mRNAs associados aos P-bodies ndo estdo associados aos ribossomos, pois ao se
tratar as células com cicloheximida, um inibidor da traducdo que congela 0 mRNA ao
ribossomo, o nimero de P-bodies diminui e, quando a célula é tratada com drogas que
dissociam o mRNA do ribossomo, como a puromicina, 0s P-bodies aumentam em
tamanho e numero (Sheth & Parker, 2003; Cougot et al., 2004; Teixeira et al. 2005).
Esses dados confirmam a separacao espacial entre 0s mMRNAs que estdo sendo traduzidos
dos que estdo associados aos P-bodies. Sugere-se ainda que a taxa de traducdo do mRNA
seja o reflexo da constante competicdo entre a formacdo da maquinaria de traducéo e a
maquiaria de degradacdo, a qual promoveria a repressdo da traducdo e agregacdo do
MRNA nos P-bodies (Parker & Sheth 2007).

A presenca de proteinas de degradacdo de RNA sugere que os P-bodies representam
sitios de catalise do RNA. Observacdes indicam que muitos mRNAs presentes nos P-
bodies sofrem a retirada do cap e sdo posteriormente degradados (Sheth & Parker, 2003;
Coller & Parker, 2005). Outros estudos, por outro lado, demonstram que os P-bodies
também podem estar atuando como sitios de armazenagem de mRNAS que podem,

eventualmente, retornar a tradugcdo. Experimentos mostraram que mRNAs especificos se
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acumulam nos P-bodies em células em crescimento ou estresse e que 0S mesmos saem
desses granulos e vado para os polissomos para serem traduzidos quando as condi¢fes sdo
alteradas (Brengues & Parker, 2005; Bhattacharyya et al. 2006).

Outro tipo de granulo encontrado em eucariotos é o grénulo de estresse, que
diferentemente dos P-bodies possui fatores de iniciacdo de tradugdo, a subunidade
ribossomal 40S e varias proteinas ligadoras de RNA (Anderson & Kedersha, 2006).
Estudos indicam que ocorra interacao fisica entre os granulos de estresse e os P-bodies e
que 0os mMRNAs possam mover-se entre eles (Kedersha et al. 2005). Muitas proteinas sao
compartilhadas entre esses granulos (Figura 2) (Kedersha et al., 2005; Hoyle et al., 2007,
Buchan & Parker, 2009).

Os complexos de iniciacdo da traducdo ligados a mRNAs que incluem elF3, o
complexo elF4F (composto por elF4E, elF4A e elF4G), elF4B, a subunidade ribossomal
40S e PABP-1 formam o cerne de todos os granulos de estresse, sendo considerados
marcadores destas estruturas (Kedersha et al., 2002). Outro grupo de proteinas que
compOem os granulos de estresse séo as ligadoras de RNA envolvidas no silenciamento
traducional, incluindo TIA-1 (T cell internal antigen-1) e TIAR (TIA-1-related), FMRP
(Fragile X mental retardation protein) e FXR1 (Fragile X mental retardation-related
protein-1), argonauta, CPEB (cytoplasmic polyadenylation element-binding protein),
pumilio, e Rap55 (RNA-associated protein 55), e também proteinas envolvidas na
estabilidade de mRNAs, tais como a RNA helicase RCK/p54, a exonuclease 5°—3’
XRN1, as proteinas que se ligam a elementos ARE, HUR e TTP (tristetraprolina) que
estabilizam e desestabilizam mRNAs, respectivamente, entre outras (Anderson &
Kedersha, 2007). Até o momento, os granulos de estresse ndo foram observados em S.
cerevisiae, entretanto, estruturas semelhantes aos granulos de estresse encontrados em
mamiferos, contendo elF3, elF4A e RNA, foram observados em Schizosaccharomyces
pombe submetidos a choque térmico (Dunand-Sauthier et al., 2002; Teixeira et al., 2005).

Em mamiferos, os granulos de estresse sdo formados em consequéncia da fosforilacdo do
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fator de iniciacdo eucariotico 2a (elF2a) por quinases ativadas por estresse. A fosforilacao
de elF2a reduz a disponibilidade do complexo ternério elF2-GTP-tRNAiMet resultando
num complexo de pré-iniciacdo 48S deficiente, incapaz de recrutar a subunidade
ribossomal 60S blogueando assim o inicio da traducdo e promovendo a dissociacdo dos
polissomos (Kedersha & Anderson, 2002; Anderson & Kedersha, 2006). A montagem e a
dissociacdo dos granulos de estresse sdo reguladas por diferentes vias sinalizadoras que
atuam apos a fosforilacdo de elF2o (Figura 3). A montagem destes granulos comeca
quando proteinas ligadoras de RNA tais como TIA-1, TTP, FMRP e G3BP ligam-se
preferencialmente a determinados transcritos que estdo ligados ao complexo 48S
(formado pela juncdo da subunidade ribossomal 40S, do fator elF3 e do complexo
ternario elF2-GTP-tRNAiMet) provenientes da dissociacdo dos polissomos. Apos esta
primeira etapa de nucleacdo, a proteina PABP-1 ligada a todos os transcritos poli(A)+
promove a agregacao destes pequenos granulos tornando-os microscopicamente visiveis.
Alguns transcritos podem estar ligados a varias proteinas de nucleacdo o que favorece a
agregacdo, aumentando progressivamente o tamanho dos granulos. Outras proteinas ndo
ligadoras de RNA sdo recrutadas a estes complexos através de interacBes com as
proteinas de nucleacdo o que sugere uma integracdo dos granulos de estresse com outras
vias de sinalizacdo na célula (Anderson & Kedersha, 2007; Buchan & Parker, 2009).
Parker e Sheth (2007) prop6em um modelo relacionando todo o movimento do
MRNA do ndcleo para o citoplasma, dos polissomos para os P-bodies e granulos de
estresse, que foi denominado pelos autores de “ciclo do RNA”. Nesse modelo 0 mMRNA
pode se associar aos polissomos sendo eficientemente traduzido em proteinas; caso haja
algum defeito no inicio ou durante a traducdo, ou ainda, algum tipo de sinalizacdo, o
MRNA interage com componentes da via da degradacdo do RNA, a traducdo €
interrompida e 0 mRNP formado é reunido em P-bodies. Esse mMRNA pode entdo ser
degradado, manter-se estocado nos P-bodies ou retornar a traducdo (Figura 3) (Parker &

Sheth, 2007; Buchan & Parker, 2009). Os granulos de estresse representariam regides de
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inicio de traducdo que aumentam quando o mRNA esta parado durante o processo de
iniciacdo, a associacdo do mRNA com os fatores de iniciacdo podem potencializar a re-
entrada do mRNA para traducdo (Figura 3). Esse ciclo do RNA teria como fung¢do um
movimento continuo, permitindo que um sistema de traducdo que se tornou defeituoso ou
ndo funcional seja removido e o complexo de tradugdo formado novamente, reciclando o
MRNA através dos P-bodies. Esse sistema apresenta analogia ao observado no
dobramento de proteinas pelas chaperonas, que podem repetir o dobramento da proteina
ou marca-la para degradacdo (Parker & Sheth, 2007; Buchan & Parker, 2009). Os
mecanismos moleculares desse modelo e a transicdo entre polissomos, P-bodies e
granulos de estresse, e também como ocorre a sinalizagdo de um mRNA para ser
degradado ou retornar para a tradugéo precisa ser elucidado.

Como mencionado anteriormente, existem evidéncias de uma populacdo de mMRNAS
nédo traduzidos no citoplasma de T. cruzi (Goldenberg et al., 1985; Avila et al., 2003).
Estas observacfes sugerem a existéncia de complexos citoplasmaticos envolvidos com a
estocagem destes transcritos. Recentemente foi relatado em nosso laboratério, a presenca
de estruturas citoplasmaticas tipo P-body neste parasita (Holetz et al., 2007). Estudos
realizados com a proteina TcDhh1 demonstraram que a mesma se encontra tanto livre no
citoplasma quanto associada a foci citoplasmaticos que variam em nimero em resposta ao
estresse nutricional e ao tratamento com drogas como cicloheximida e puromicina.
Ensaios de ribonémica nas formas epimastigotas evidenciaram a presenca de mRNAS que
estdo mais expressos em outras formas durante o ciclo de vida, indicando que esses
granulos podem atuar como sitios de estocagem de mRNAs em T. cruzi (Holetz, 2008).

Estudos futuros se fazem necessarios para a completa caracterizacdo destes granulos
de RNA em tripanossomatideos, pela sua importancia no controle da expressdo génica. O
estudo da dindmica de associacdo e formacdo de outros mMRNPs também se faz necessario

para a caracterizacdo de RNA regulons em tripanossomatideos.
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Figura 2. Comparagdo na composicdo das proteinas presentes em granulos de estresse (SG) e P-bodies
(PB). Componentes observados exclusivamente em P-bodies estdo em verde; proteinas exclusivas de
granulos de estresse estdo anotadas em vermelho e proteinas compartilhadas por ambos estdo marcadas
em amarelo. Adaptado de Buchan & Parker, 20009.
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Figura 3: Ciclo do RNA. Um modelo para o destino dos mRNAs entre a maquinaria de tradugéo, os P-
bodies e os granulos de estresse (Adaptado de Buchan & Parker, 2009).
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2. OBJETIVOS E METAS

O objetivo geral deste trabalho é a caracterizacdo de complexos mRNA-proteinas

(mRNPs) em Trypanosoma cruzi.

2.1 OBJETIVOS ESPECIFICOS

1. Isolamento dos complexos mRNA-proteinas (MRNPS);

2. ldentificacdo das proteinas associadas a esses MRNPs;

3. Selecéo de genes de interesse para caracterizacgao;

4. Identificagdo dos mRNAs associados aos complexos mRNPs;

5. Avaliacdo da funcionalidade dos mRNAs isolados: sequenciamento ou comparacgédo
através da técnica de microarranjo;

6. Estabelecimento da técnica de Hibridizacdo fluorescente in situ (FISH) em
Trypanosoma cruzi; Utilizagdo da técnica de FISH para determinar a localizagdo e

migracdo de mRNAs alvo.
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3. MATERIAIS E METODOS

3.1. PROCEDENCIA DOS REAGENTES E MATERIAIS

Ambion: kit Amino Allyl MessageAmpTM aRNA.

Amicon: microcon 30.

Amersham-Pharmacia Biotech: dCTP-Cy3; dCTP-Cy5; dNTPs; inibidores de
proteases; RNAse H.

Amershan Bioscience: membranas de nitrocelulose.

Applied Biosystems: kit Big Dye™ Terminator Ready Reaction Mix.

Appligene: proteinase K.

BioRad: agarose; azul de bromofenol; xilenocianol.

Cult-lab: soro fetal bovino.

Difco: extrato de levedura; infuso de figado; triptose.

Eppendorf: High-Fidelity Triple Master Enzyme.

GE: Kit 2D-quant™", colunas Sephadex g-50.

Gibco: gentamicina.

Invitrogen: acrilamida; anticorpos secundarios Alexa 488 e Alexa 546; bis-acrilamida;
BP Clonase™ enzyme mix; Dapi; DTT; EDTA; hexameros aleatorios; kit “BioPrime
DNA Labeling System”; kit pENTR™ Directional TOPO® Cloning; LR Clonase™
enzyme mix; Platinum® Pfx DNA Polimerase; RNaseOUT™; sacarose; Superscript™ II;
Taq DNA polimerase;

Merck: acetato de sddio; acido acético; acido borico; acido cloridrico; alcool isoamilico;
citrato de sddio; cloreto de amonia; cloreto de célcio; cloreto de litio; cloreto de
magnésio; cloreto de potéssio; cloreto de sodio; etanol absoluto; fosfato de potassio
monobasico; fosfato dibasico de sédio; glicose; hidroxido de sddio; maltose; SDS; sulfato

de amonia; sulfato de magnésio.
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Microbiologica: hemina.

Millipore: filtro 0,22 um.

Novagen: microesferas eltromagnéticas oligo (d)T (Straight A’s™ mRNA Isolation
Systems® Novagen).

Promega: fosfatase alcalina; transcriptase reversa (ImProm-1ITM Reverse Transcriptase);
NBT; BCIP; Kit Wizard PCR preps, Kit vetor pGEMT-easy.

Qiagen: kit RNeasy®, QlIAprep Spin Miniprep; coluna de Ni-NTA (nitrilo-triacetic acid -
QIlAexpress System).

Roche: protease inhibitor cocktail EDTA-free

Sigma-Aldrich: membranas de didlise.

Sigma: &cido L-aspartico; acido L-glutamico; adjuvante completo de Freud, adjuvante
incompleto de Freud; ampicilina; B-mercaptoetanol; brometo de etideo; BSA; chaps;
cicloheximida; cloranfenicol; coquetel de inibidores de protease; DEAE26 celulose;
DEPC; DMSO; E-64; ficoll; heparina; hepes; imidazol; iodeto de propideo; IPTG;
kanamicina; L-prolina; NP-40; n-propil-galato; paraformaldeido; PMSF; poli-L-lisina;
proteina A Sepharose; proteina G Sepharose; puromicina; triton X-100; tween 20.

Syntec: cetamina.

TPP: garrafas para cultivo de células.

USB: sacarose; uréia, tio-uréia; polietilenoglicol; persulfato de amonia;

Vetbrands: xilasina.

Vetec: glicina.
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3.2. CULTIVODE T. CRUZI

Neste trabalho foram utilizadas células do clone Dm28c de T. cruzi (Contreras et al.,
1988; Goldenberg et al.,, 1984), obtidas em diferentes etapas do processo de
metaciclogénese in vitro. Este processo de diferenciacdo das formas epimastigotas em
tripomastigotas metaciclicos foi descrito por Contreras e colaboradores (1985) e consiste
em um sistema de diferenciacdo celular que utiliza meio quimicamente definido capaz de
estimular a metaciclogénese pela simulacdo das condi¢es fisico-quimicas encontradas na
porcdo final do intestino do inseto triatomineo, resultando em parasitas com as mesmas
propriedades bioldgicas encontradas nos parasitas diferenciados no inseto. Com essa
técnica € possivel obter parasitas em diferentes etapas do processo de diferenciacéo
celular, possibilitando desta forma o estudo dos mecanismos que modulam a expressao de

genes estagio-especificos ao longo do processo.

3.2.1. Epimastigotas em fase logaritmica de crescimento

A cultura axénica de T. cruzi € mantida em meio LIT - Liver Infusion Tryptose
(extrato de levedura 15 g/L; fosfato dibasico de sodio 11,56 g/L; glicose 2,2 g/L; hemina
0,02 g/L; infuso de figado 5 g/L; KCI 0,4 g/L; NaCl 4,4 g/L; soro fetal bovino 10 % (v/v)
e triptose 5 g/L. pH 7,2 ajustado com HCI) suplementado com 10% de SFB (soro fetal
bovino) a 28 °C e, a cada trés dias é feito um repique de 1 x 10° células/mL. As formas
epimastigotas em fase logaritmica de crescimento sdo obtidas apds 72 e 96 horas de
cultivo, onde a densidade celular é de aproximadamente 2 a 3 x 10 células/mL para 72
horas e 5 a 6 x 10" células/mL para 96 horas. Estas condicBes foram estabelecidas de

acordo com a curva de crescimento do parasita em meio LIT a 28 °C (Camargo, 1964).
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3.2.2. Epimastigotas sob estresse nutricional

As formas epimastigotas em final da fase logaritmica de crescimento, ou seja, no
quinto dia de cultivo com densidade celular de aproximadamente 5 x 107 células/mL, s&o
centrifugadas a 7.000 x g durante 5 minutos a 10 °C. Apoés a centrifugacdo as células séo
submetidas a estresse nutricional sendo mantidas em meio TAU - Triatomine Artificial
Urine (NaCl 190 mM; KCI 17 mM; tampé&o fosfato 8 mM pH 6,0; MgCl, 2 mM e CaCl,
2 mM), na concentracdo de 5 x 10° células/mL, por duas horas a 28 °C (Contreras et al.,
1985).

3.2.3. Epimastigotas em diferenciacdo, aderidos ao substrato

Apobs o estresse nutricional 1 x 10° células sdo inoculadas em garrafas de cultivo de
300 cm? contendo 200 mL de meio TAU3AAG (TAU suplementado com: &cido L-
glutdmico 50 mM; L-prolina 10 mM; &cido L-aspartico 2 mM e glicose 10 mM), numa
concentracdo de 5 x 10° células/mL, e incubadas a 28 °C por 24 horas. Durante este
periodo, os parasitas se aderem a parede das garrafas de cultivo. Para obtencédo das células
aderidas, o sobrenadante da cultura foi desprezado e as formas epimastigotas em
diferenciacdo foram liberadas por forte agitacdo das garrafas de cultura, em 10 mL de
tampdo NKM (NaCl 140 mM, KCI 5 mM; MgCl, 1,5 mM; hepes 10 mM pH 7,4;
cicloheximida 10 ug/mL,; heparina 20 U/mL) (Bonaldo et al., 1988).

3.2.4. Tripomastigotas metaciclicos
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As formas tripomastigotas metaciclicas sdo obtidas pela incubacdo das formas
epimastigotas estressadas em meio TAU3AAG, na concentracdo de 5 x 10° células/mL,
por 96 horas a 28°C. Nestas condi¢des e sem agitacdo, as formas epimastigotas aderem-se
ao substrato e diferenciam-se nas formas tripomastigotas metaciclicas que ficam livres no
sobrenadante da cultura. Ao final das 96 horas, é possivel observar que 80 a 90 % das
células neste sobrenadante sdo tripomastigotas metaciclicos (Bonaldo et al., 1988). Para a
obtencdo do extrato protéico de metaciclicos as células sdo concentradas por
centrifugacdo — 10.000 x g por 10 minutos a 10°C — ressuspensas em solucdo de PSG
(Na;HPO,4 47,46 mM; NaCl 36,32 mM; NaH,P0O4.H20 2,5 mM e glicose 55,5 mM) e
purificadas por cromatografia de troca ionica em coluna de DEAE celulose equilibrada
em PBS 1X (solugdo 10X: NaCl 137 mM; Na,HPO,.7H,0 4,3 mM; KCI 2,7 mM e
KH,PO, 1,5 mM) (De Souza, 1984). Para os ensaios de imunofluorescéncia a etapa de
purificacdo ndo foi realizada, permitindo a comparacdo das formas epimastigotas em

diferenciacdo com as formas metaciclicas.

3.2.5. Amastigotas

A forma amastigota extracelular foi obtida segundo Contreras e colaboradores
(2002) com modificagdes. Tripomastigotas metaciclicos purificados (5 x 10°) foram
incubados em 33 mL de meio MEMTAU (TAU3AAG 0,429 X pH 6,0; MEM sem Hepes
e bicarbonato 0,429 X; MES 20 mM; sacarose 70 mM; hemoglobina 1%; soro fetal
bovino 10%) a 37 °C, enriquecido com 5% de SFB, em uma garrafa de cultura de 150
cm® e cultivados por trés dias numa atmosfera de 5% de CO,. Apés este periodo, as
células foram lavadas, divididas em duas garrafas de cultura contendo meio de cultura
fresco com 10% de SFB, o que favoreceu uma maior multiplicacdo dos amastigotas e

consequente expansdo da cultura. Apds dois dias sob as mesmas condicBes, a grande
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maioria dos amastigotas se encontrava sedimentada na garrafa de cultura, enquanto que os
tripomastigotas metaciclicos ndo diferenciados e os restos celulares, suspensos. Apos
remocédo cuidadosa do meio de cultura, sem perturbar o sedimento rico em amastigotas,
0os mesmos foram coletados, lavados e quantificados representando mais de 90% das

células presentes.

3.2.6. Extratos protéicos de T. cruzi

As proteinas totais foram extraidas das formas epimastigotas em fase logaritmica de
crescimento, epimastigotas submetidos ao estresse nutricional, epimastigotas aderidas ao
substrato, metaciclicos e amastigotas, como mencionado a seguir: 4 x 10° células de cada
etapa de diferenciacdo foram centrifugadas a 7.000 x g por 5 minutos a 10°C e lavadas
trés vezes em PBS seguidos pelos mesmos passos de centrifugacdo. As células foram
homogeneizadas em 150 pL de PBS, sobre os quais foram adicionados de 50 uL de
tampdo de amostra 4x (Tris-HCI 40 mM pH 6,8; glicerol 6%; B-mercaptoetanol 2,5%;
SDS 1%; e azul de bromofenol 0,005%). As amostras foram fervidas por 5 minutos e
centrifugadas a 14.000 x g por 10 minutos a 4°C. Os sobrenadantes contendo extrato
protéico de 1 x 10° células/pL foram transferidos para novos tubos e armazenados & -80°C
até o momento do uso. Para a dosagem da concentracdo protéica dos extratos foi utilizado

0 kit 2D-quant (GE) conforme especificagdes do fabricante.

34



Material e Métodos |

3.3. CLONAGEM E EXPRESSAO DOS GENES DE INTERESSE

3.3.1. Amplificacdo dos genes

Os iniciadores para os genes selecionados foram desenhados com o auxilio do
programa Primer Select (Laser Gene, DNA Star) e estdo listados na Tabela 1. Para a
amplificacdo dos genes, foram testadas diferentes temperaturas e concentragdes de
reagentes objetivando o melhor desempenho das reagbes de PCR. As condicGes de
amplificacdo determinadas para os genes que codificam para EF1-o (fator de elongacgéo
1-alfa), PF2aS (prostaglandina 2 alfa sintase), PFS (prostaglandina F sintase), Hyp-
11.150 (hipotética) e CD-33.60 (ligadora de RNA) foram as seguintes: 100 ng de DNA
gendmico de T. cruzi em uma rea¢do com volume final de 20 pL contendo 10 pmol de
cada um dos iniciadores, 250 uM de dNTPs, 10 mM de MgCl, e a enzyma Platinum® Pfx
DNA Polimerase diluidos conforme recomendado pelo fabricante. A ciclagem consistiu
de um passo inicial de trés minutos a 94°C, seguido por 35 ciclos de 15 segundos a 94°C,
30 segundos a 47°C e dois minutos a 68°C. A amplificacdo do gene que codifica a ZF-
211.70 (zinc finger 211.70) ocorreu nas mesmas condicdes citadas, porém a temperatura
de anelamento foi aumentada para 51°C. Uma aliquota de 5 uL de cada reacdo foi
misturada com tampao de amostra de DNA 1X (azul de bromofenol 0,25 % (p/v); ficoll
400 25 % (p/v) e xilenocianol 0,25 % (p/v), em tampdo TBE) e analisada em gel de
agarose 1% em tampado TBE (Tris base 108 g/L; acido bérico 55 g/L e EDTA 8,3 g/L) a
fim de se determinar o rendimento e a especificidade da reacéo.

Os amplicons obtidos foram purificados com PEG (30% PEG 8000 e 30 mM
MgCl,) para retirar pequenos fragmentos de DNA sintetizados e os iniciadores. Ao
produto de PCR foram adicionados quatro volumes de tampao TE (Tris-HCI 10 mM pH

7,6 e EDTA 1 mM) e em seguida acrescentou-se PEG 50% v/v. As solucdes foram
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completamente homogeneizadas e centrifugadas a 10.000 x g por 15 minutos em
temperatura ambiente. Ap6s a centrifugacdo, o sobrenadante foi descartado, e ao
sedimento de células foram adicionados 10 puL de tampdo TE. Ap0s este processo de

purificacdo, as amostras foram dosadas em espectrofotémetro.
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Tabela 1. Seqlencia nucleotidica dos oligonucleotideos iniciadores utilizados para

amplificacdo dos genes de interesse.

Gene Sequéncia dos oligonucleotideos
CD-33.60 F 5" GGGGACAAGTTTGTACAAAAAAGCAGGCTGGAAGGAGATAATGTTTCGTGTCTCTCAAATCAGT
. R 5" GGGGACCACTTTGTACAAGAAAGCTGGGTCGAAGTCATCGCTGAGACTCTGGTTG
PE20S F 5" GGGGACAAGTTTGTACAAAAAAGCAGGCTGGAAGGAGATAATGGCGACGTTCCCTGAG
R 5" GGGGACCACTTTGTACAAGAAAGCTGGGTCTTTGTTGTACGTCGGGTAATC
EFl-a. F 5" GGGGACAAGTTTGTACAAAAAAGCAGGCTGGAAGGAGATAATGGGGAAGGACAAGGTG
R 5" GGGGACCACTTTGTACAAGAAAGCTGGGTCGGACTTGATCGACTTGGG
H ip 11.150 F 5" GGGGACAAGTTTGTACAAAAAAGCAGGCTGGAAGGAGATAATGCGCTCTACTCCGTATCTTGG
. R 5" GGGGACCACTTTGTACAAGAAAGCTGGGTCAAAAAGCTGTGGAAACTTTGGGCA
ZE-211.70 F 5" GGGGACAAGTTTGTACAAAAAAGCAGGCTGGAAGGAGATAATGAGCGGTGTAAGAGGAGGTT
. R 5" GGGGACCACTTTGTACAAGAAAGCTGGGTCGTTGGCAGGTCCGTGGTTC
PES F 5" GGGGACAAGTTTGTACAAAAAAGCAGGCTGGAAGGAGATAATGAATTGCAATTACAACTGTGTC

R 5" GGGGACCACTTTGTACAAGAAAGCTGGGTCCTCTCCACCAGGGAAAAAAT

Em negrito esta destacada a sequéncia do oligonucleotideo referente ao gene para o qual foi desenhado. A
sequéncia a montante se refere a regido dos sitios attB para recombinacdo. F — forward ou direto R -

reverso

3.3.2. Vetores

Os produtos purificados dos genes selecionados foram clonados em vetores da
plataforma de clonagem comercial Gateway® (Invitrogen). Essa plataforma é baseada em
recombinacdo utilizando sequiéncias sitio especificas do bacteriofago lambda (Landy,
1989), permitindo que, a partir do clone de entrada, seja feita a passagem de forma rapida
e eficiente, entre vetor e inserto para um segundo vetor, denominado de destino, que pode
ser dos mais variados tipos, de acordo com a necessidade de caracterizacdo funcional

(Figura 4). Para gerar um clone de entrada, é necessario que ocorra recombinacao entre os
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sitios especificos attB (attachment), inseridos nos produtos de PCR, e attP do vetor
pDONR™?221, dando origem aos sitios attL no vetor, e attR no produto intermediario. A
enzima utilizada nesta reacdo é formada por uma integrase do bacteriéfago lambda (Int) e
um fator de integracdo ao hospedeiro de Escherichia coli (IHF) (BP Clonase™ enzyme
mix). A transferéncia do inserto para o vetor de destino é facilitada pela recombinacéo
dos sitios attL presentes no clone de entrada com os sitios attR do vetor (LR Clonase ™
enzyme mix), originando o clone de expressdo (Figura 5). Essas reacdes sdo especificas e
direcionais. Neste trabalho foi utilizado o vetor de entrada pDONR™221 para os genes
EFl-o, PF2aS, PFS, ZF-211.70, CD-33.60 e Hip-11.150. O vetor pDEST™17 foi
escolhido como vetor de destino o qual é apropriado para a expressdo heterdloga da
proteina de interesse em E. coli, fusionada a uma seqiiéncia de seis histidinas em sua

extremidade N-terminal (Figura 4).

R e R R ER e

pDONR™221

DEST™7T
pPDONR™/Zeo E

4

6354 bp

Figura 4: Mapa dos vetores da plataforma Gateway® utilizados: A) vetor de entrada pPDONR™221 - Em
destaque o sitio de inser¢do do gene com os adaptadores attP1 e attP2 que permitem a recombinagdo com
os adaptadores attB1 e attB2 do gene; B) vetor de expressio pDEST ™17, destacando as principais
caracteristicas do vetor, como o promotor T7, a seqiéncia codificadora de 6 histidinas, sitios attR de
recombinacdo com os sitios attL dos clones de entrada, gene ccdB. (Adaptado do Manual Gateway®

Tecnology - Invitrogen).
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3.3.3. Obtencéao dos clones de entrada

A insercdo dos produtos de PCR no vetor pDONR™221 foi realizada conforme
orientagOes do fabricante (Gateway BP clonase Enzyme mix). A reagéo foi feita com 150
ng do produto de PCR, 150 ng do plasmideo pDONR™221 num volume final de 10 uL
completados com TE e incubada a 25°C por 16 horas. Apds esta etapa, foram adicionados

2 ug de proteinase K e a reacdo incubada por 10 minutos a 37°C.
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Figura 5: Esquema de recombinacdes entre os vetores da plataforma Gateway®. A) Diagrama

esquematico mostrando a recombinagdo entre os sitios attB e attP, para a obten¢do do clone de entrada.

pDONR 221 é um dos vetores disponiveis para entrada na plataforma Gateway. B) Diagrama esquematico

mostrando a recombinacéo entre 0s

sitios attL e attR, para a obtencéo do clone de expressdo. pDEST17 foi

usado como exemplo de vetor de destinaco (Adaptado de Manual Gateway® Technology - Invitrogen).
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Apbs a conclusdo dessa etapa, os clones em pDONR™221 foram transformados em
celulas célcio-competentes de E.coli da linhagem DH5a. Para isso, 1 pL da reagdo BP foi
adicionado a 50 uL de células célcio-competentes. Estas celulas permaneceram no gelo
por 30 minutos e, em seguida, foram incubadas a 42°C por 2 minutos, sendo colocadas
novamente no gelo. As células foram transferidas para um tubo de ensaio contendo 1 mL
de meio LB sem antibidticos para que comecassem a expressar 0 gene de resisténcia ao
antibidtico. Essa incubacdo foi de 45 min a 37° C sob agitacdo (220 rpm). Apos esse
periodo a cultura foi plaqueada em meio LB solido contendo kanamicina (25 mg/mL) e
incubadas 16 horas a 37° C.

Para verificar a presenca de clones com os insertos de interesse, foram feitas PCR de
colénia, seguindo o protocolo do fabricante da enzima Platinum® Pfx DNA Polimerase
(Invitrogen). As colonias selecionadas foram inoculadas em 5 mL de meio LB contendo
kanamicina (25 mg/mL) e incubadas por 16 horas a 37° C sob agitacdo (220 rpm). A
purificacdo do plasmideo foi realizada com o Kit QIAprep Spin Miniprep (Qiagen)

conforme orientacdes do fabricante.

3.3.4. Obtencao dos clones de expressao

A troca de insertos entre os vetores de entrada e destino, denominada de reacdo LR,
foi realizada conforme orientacdes do fabricante (Gateway LR clonase Enzyme mix). Para
isso, 150 ng do vetor de entrada, pPDONR™221 ou pENTR™/D-TOPO® contendo o gene
de interesse, foram adicionadas a 150 ng do vetor pDEST "™17, e o volume final da reacio
foi ajustado para 10 ul com TE. A reacdo foi incubada a 25°C por 16 horas. Apés esta
etapa, foram adicionados 2 ug de proteinase K e a reagdo incubada por 10 minutos a
37°C.
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Células célcio-competentes da linhagem de E.coli DH5a. foram transformadas com
0 produto da recombinagdo conforme descrito anteriormente, semeadas em placas de LB
contendo ampicilina (100 mg/L) e incubadas a 37 °C durante 16 horas.

A verificacdo de clones de destino positivos foi realizada através de PCR de
colbnias conforme descrito anteriormente (ltem 3.2.3). O sequienciamento dos clones
obtidos foi realizado com o Kit BigDye™ Terminator ready Reaction Mix baseado na
técnica descrita por Sanger e colaboradores (1977) utilizando os iniciadores que
flanqueiam o inserto e/ou vetor. As reacdes foram aplicadas em um sequenciador
automatico de DNA, modelo 3100 Genetic analyzer (Applied Biosystems), de acordo

com as instruc6es do fabricante.

3.3.5. Obtencéo de clones fusionados a proteina fluorescente verde (GFP)

Foram construidos em nosso instituto vetores para expressao de proteinas em T.cruzi
que permitem a rapida clonagem de genes através do sistema Gateway® (Batista, 2008).
O plasmideo pTcPR-GFPN para T. cruzi possui a regido 35.1 como intergénica, além da
etiqueta GFP, promotores (ribossomal de T. cruzi Dm28c e do bacteriéfago T7) e
resisténcias a antibidticos (higromicina e G418), permitindo a caracterizacdo de genes de
interesse (Figura 6). A reagéo de recombinacgéo foi realizada como descrito no item acima
a partir de clones de entrada ()DONR221) e selecionados por PCR de coldnia. Os clones
positivos tiveram o DNA plasmidial extraido sendo que esse DNA foi utilizado para
transfeccdo em T. cruzi e obtencdo de clones que expressam a proteina de interesse

fusionada a etiqueta de GFP que permite determinar a localizagdo da proteina no parasita.
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Spel

Figura 6. Desenho esquematico do plasmideo pTcPR-GFPN. Os sitios das enzimas de restricdo estdo
indicados em preto. AmpR — gene que confere resisténcia a ampicilina, Neo — gene que confere resisténcia
a Neomicina, GFP — gene que codifica para a proteina fluorescente verde, RFA regido de recombinagao
(adaptado de Batista, 2008).

3.3.6. Expressao e purificacdo das proteinas

A expressdo das proteinas foi feita primeiramente em pequena escala a fim de se
aperfeicoar as condicdes de expressdao e verificar a solubilidade das mesmas. Assim,
células da linhagem de E.coli BL21(DE3) pLysE transformadas com o vetor pDEST ™17
contendo o gene de interesse, em fase logaritmica de crescimento (DOggonm €ntre 0,6 €
0,8) foram induzidas através da adicdo de concentracfes variaveis de IPTG (0,1 a 1 mM)
e incubadas em diferentes temperaturas (20 e 37 °C). Uma vez estabelecidas as condicdes
mais favoraveis, a expressdo foi realizada em maior escala. As células foram crescidas em
300 mL de meio LB acrescido de cloranfenicol (25 mg/L) e ampicilina (100 mg/L), e
quando atingiram a fase logaritmica de crescimento foram induzidas com 1 mM de IPTG

e mantidas a 37 °C sob agitacdo (200 rpm) por duas horas. Uma aliquota de 5 mL foi

43



Material e Métodos |

retirada desta cultura antes da adicdo de IPTG e mantida nas mesmas condi¢es de
incubacdo para servir como controle negativo. Apds este periodo a cultura foi
centrifugada a 5.000 x g por 5 minutos a 4°C. O sobrenadante foi descartado, o
precipitado ressunpenso em tampdo de sonicacdo (NaCl 300 mM; fosfato de sddio
monobasico 50 mM; e imidazol 10 mM ) e sonicado em banho de gelo por 9 ciclos de 15
segundos com intervalos de 1 minuto em poténcia 8 (Ultrasonic homogeneizer, Cole-
Parmer). Apds a lise as células foram centrifugadas a 10.000 x g por 15 minutos a 4°C
para a obtencdo das fracbes denominadas sollveis e insollveis. A fracdo sollvel €
constituida pelo sobrenadante obtido ap6s a centrifugacdo, a qual foi armazenada a -20°C.
O precipitado foi ressunpenso em tampao de solubilizacdo (NaCl 300 mM; NaH,PO, 100
mM; Tris-HCI 10 mM pH 8,0; imidazol 10 mM e uréia 8 M) e em seguida sonicado e
centrifugado conforme descrito acima. O sobrenadante desta centrifugacdo foi
denominado fracdo insolivel e armazenado a -20°C. Aliquotas das fracBes (soluvel,
insollvel e controle ndo-induzido) foram analisadas em gel SDS-PAGE (tampdo SDS-
PAGE: glicina 192 mM; Tris 25 mM; SDS 0,1%) conforme descrito por (Laemmli,
1970).

A clonagem dos genes de interesse no vetor de expressido pDEST ™17 possibilitou a
insercdo de um residuo de 6 histidinas na por¢do amino-terminal das proteinas. As
proteinas recombinantes foram purificadas por cromatografia de afinidade em coluna de
Ni-NTA. O NTA interage com os fons (Zn**, Ni**, Mn*") e estes com a cauda de
histidinas. A eluicdo das proteinas foi obtida pela adicdo de imidazol, um analogo
estrutural da histidina, que se liga a resina de Ni-NTA deslocando a proteina.

A coluna de afinidade contendo a resina Ni-NTA (Qiagen) previamente empacotada
(12 mL de resina), foi lavada e equilibrada com 10 volumes de tampé&o de sonicacéo. Feito
isso, a solucdo de proteina solubilizada (proveniente da fracdo insoltvel descrita acima)
foi aplicada na coluna. Esta mistura foi incubada por uma hora a temperatura ambiente

em agitador orbital ou por 16 horas a 4°C. Apos a incubacdo, a solucdo contendo as
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proteinas que ndo se ligaram a resina foi recolhida, sendo denominada flowthrough (FT).
Para retirar proteinas contaminantes da resina, foram feitas cinco lavagens com 10 mL de
tampéo de lavagem (NaCl 300 mM; NaH,PO, 100 mM; imidazol 20 mM e uréia 8 M) e
as amostras provenientes deste processo foram armazenadas para verificar a qualidade do
processo de purificagdo. Para eluir a proteina de interesse, foram adicionados 500 pL de
tampéo de eluicdo (NaCl 300 mM; NaH,PO,4 100 mM ; 300 mM imidazol e uréia 8 M) a
resina e este processo foi repetido por mais 5 vezes. Todas as amostras (aliquotas do FT,
dos lavados e dos eluidos) foram analisadas em gel SDS-PAGE e armazenadas a -20 °C.
Para obter proteinas recombinantes com maior grau de pureza, as fracdes eluidas
com imidazol foram aplicadas em gel SDS-PAGE preparativo. A concentracdo de
acrilamida utilizada foi de 13%, utilizando 15 mA de corrente elétrica por gel. Apds a
corrida, o gel foi corado com KCI 100 mM e a banda referente a proteina de interesse foi
removida. Para retirar a proteina desejada da matriz do gel de acrilamida foi utilizado o
processo de eletroeluicdo. A banda foi colocada em uma membrana de didlise (Sigma-
Aldrich) com 1 mL de tampdo de SDS-PAGE. Feito isto, as membranas com as
extremidades seladas foram colocadas dentro de uma cuba eletroforética contendo tampéo
SDS-PAGE e submetidas a uma corrente de 50 mA por 2 horas. Apos este periodo, o
liquido presente dentro da membrana foi coletado e a concentracdo de proteina foi dosada

por espectrofotometria.

3.4. PRODUCAO DE ANTICORPOS POLICLONAIS E ANALISES POR WESTERN

BLOTTING

A proteina recombinante ZF-211.70 foi inoculada em camundongos da linhagem
BALB/c. Para a primeira imunizagao foram utilizados 50 pg de proteina recombinante
recuperada do gel preparativo como descrito anteriormente. A proteina foi diluida em 1

volume do adjuvante Freund completo e administrada por via intraperitoneal em cinco
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camundongos machos. Uma semana ap0s a primeira inocula¢do os animais receberam a
segunda dose do antigeno misturada em igual volume do adjuvante Freund incompleto.
Foram realizadas trés inoculacBes subseqlientes com intervalos de sete dias. Apés a
Gltima inoculacdo procedeu-se a coleta do soro. Os animais foram sedados com 0,2 mg de
cetamina e 2 mg de xilasina, o sangue foi coletado por puncdo cardiaca, incubado por 5
minutos a 37°C e em seguida centrifugado por 10 minutos a 1.500 x g, para a obtenc¢éo do
soro que foi aliquotado e armazenado a -20 °C.

As proteinas recombinantes EF1-a, PF2aS e PFS foram utilizadas para imunizacéo
em coelhos. As imunizagcdes em coelhos foram feitas pelo servico de producdo de
anticorpos do laboratorio de imunologia do Centro de Biotecnologia da Universidade
Federal do Rio Grande do Sul. Foram utilizados 100 ug de proteina purificada para cada
inoculacdo em dois animais. Foram realizadas quatro inoculagbes com intervalos de
catorze dias. Dez dias apds a Ultima inoculacdo o sangue dos animais foi coletado
aliguotado e armazenado a -20 °C..

Para os ensaios de Western blotting (Towbin et al., 1979), aproximadamente 200 ng
de proteina recombinante e extrato protéico de epimastigotas equivalentes a 5 x 10°
celulas ou 10 ug de proteinas foram submetidos a eletroforese em gel SDS-PAGE. Apos a
eletroforese, as proteinas foram transferidas para uma membrana de nitrocelulose por
duas horas a 60 V ou 16 horas a 20 V. Terminada a transferéncia, a membrana foi corada
com solucdo de Ponceau (Ponceau S 0,5% e acido acético 1%) para verificar a qualidade
da transferéncia e em seguida descorada em agua destilada e incubada em solucdo de
blogueio (PBS, Tween 20 0,1% e leite em po6 desnatado 5%) por uma hora a temperatura
ambiente ou 16 horas a 4 °C. Ap0s essa incubacdo, a membrana foi colocada em 1 mL de
PBS/Tween 0,1% contendo o anticorpo primario (policlonal obtido) permanecendo por
uma hora a 37 °C e, em seguida, lavada trés vezes por 5 minutos com 50 mL de
PBS/Tween 0,1%. A membrana foi incubada com o segundo anticorpo anti-lgG de

camundongo ou coelho conjugado com fosfatase alcalina, diluido em PBS/Tween 0,1% e
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incubada por 45 minutos a temperatura ambiente. As membranas foram novamente
lavadas como descrito acima. A seguir as membranas foram reveladas com 66 pL de NBT
(cromogeno) e 33 puL de BCIP (substrato), diluidos em 10 mL de tamp&o para fosfatase
alcalina (Tris-HCI 100 mM pH 9,5; NaCl 100 mM e MgCl, 5 mM). A reacéo de revelagéo

foi blogueada através da lavagem da membrana em EDTA 1 mM diluido em agua.

3.5. ENSAIOS DE SEDIMENTACAO EM GRADIENTES DE SACAROSE

Os polissomos de T. cruzi foram purificados e separados em gradientes de densidade
de sacarose segundo Holetz, 2008. O extrato citoplasméatico de 10° células (epimastigotas
em fase logaritmica de crescimento e epimastigotas sob estresse nutricional) foi incubado
com 100 pg/mL de cicloheximida por 10 minutos em temperatura ambiente para a
estabilizacdo de mRNAs envolvidos na traducdo na forma de polissomos. As células
foram centrifugadas a 7.000 x g por 10 minutos a 4°C e lavadas duas vezes com tampao
TKM (Tris-HCI 10 mM pH 7,4; KCI 300 mM e MgCl, 10 mM) suplementado com
cicloheximida. Apos descartar o sobrenadante, as células foram ressuspensas em 900 pL
de TKM suplementado com 100 pg/mL de cicloheximida, 10 pg/mL de heparina, 10 uM
de E-64 e 1 mM de PMSF. A suspensdo foi transferida para novo tubo contendo 100 uL
de tampéo e lise (tampdo TKM acrescido de 10% de NP-40 e 2 M de sacarose) e
homogeneizada por pipetagem. A lise foi monitorada em microscopio. O lisado foi entéo
centrifugado a 16.000 x g por 5 minutos a 4°C e o sobrenadante (500 puL equivalentes a 5
x 10° células) foi adicionado no topo do gradiente de sacarose linear (15 - 55%) preparado
em tampdo TKM acrescido dos inibidores ja mencionados. O gradiente foi centrifugado a
192.000 x g por 2 horas a 4 °C em ultra centrifuga Beckman com rotor SWA40.

Para os ensaios de dissociacdo de polissomos com EDTA, o sobrenadante obtido

apos a lise foi tratado com 100 mM de EDTA, incubado por 30 minutos em gelo com
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agitacdo em vortex a cada 5 minutos e adicionado sobre o gradiente de sacarose preparado
nas mesmas condi¢des citadas, porém, sem adicdo de cicloheximida.

Nos ensaios de dissociacdo com puromicina, 10° células das diferentes etapas de
diferenciacdo de T. cruzi foram incubadas com 2 mM de puromicina por uma hora a
28°C. Apos a incubacdo as células foram centrifugadas a 7.000 x g por 10 minutos a 4°C
e lavadas duas vezes com tampdo TKM-P (Tris-HCI 10 mM pH 7,4; KCI 500 mMe
MgCl, 2 mM). As condicdes de lise foram as mesmas ja mencionadas para os testes com
cicloheximida alterando-se apenas a composicdo do tampéo de lise (tampdo TKM-P
acrescido de 10% de NP-40, 2 M de sacarose e 2 mM de puromicina). O sobrenadante
obtido apos a lise foi adicionado no topo do gradiente de sacarose preparado com tampéo
TKM-P e centrifugado em ultracentrifuga como descrito acima.

Apbs a centrifugagdo dos gradientes de sacarose, 500 puL de cada fragdo foram
coletados utilizando o equipamento ISCO. Este equipamento destina-se a coleta e
quantificacdo de fracGes de gradientes de densidade e fornece um perfil de absorbancia
continuo (280 nm) a medida que as fracGes sdo coletadas. O fracionamento é obtido com
a introducdo de uma solucdo pesada (sacarose 60%) que é injetada perfurando-se a base
do tubo que contém o gradiente previamente centrifugado. As fracdes foram aplicadas em
gel SDS-PAGE (30 pL de cada fragdo), submetidas a eletroforese e ensaiadas por

Western blotting com os anti-soros para as proteinas deste trabalho.

3.6. TRANSFECCAO DE T. CRUZI

Formas epimastigotas de T. cruzi foram cultivadas em meio LIT até 2 x 10’
células/mL. Os parasitas (1 x 10° células) foram coletados por centrifugacdo a 7.000 x g
por 5 min a 4°C. O sedimento celular foi lavado com PBS estéril e ressunpenso em 1 mli
de solucdo de eletroporacdo. Volumes correspondentes a 400 uL da suspensao de células

foram transferidos para cubetas de eletroporacdo estéreis (0,2 cm de GAP) (BioAgency) e
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pré-resfriadas. O controle do experimento foi apenas a suspensao de parasitas. Apos 10
minutos no gelo, as amostras foram submetidas a 2 pulsos de 450 volts, 500 pF,
utilizando o eletroporador GenePulser® II Apparatus (Bio-Rad). As amostras foram
incubadas novamente por 5 a 10 minutos no gelo e em seguida transferidas para garrafas
de cultura de 25 cm?, contendo 10 mL de meio LIT (suplementado com 10.000 U de
penicilina e estreptomicina a 10 pg/mL). As culturas foram entdo incubadas a 28 °C.
Apdbs 24 horas de incubacdo adicionou-se o antibiotico G418 na concentracdo de 300
ug/mL. As culturas foram mantidas por sucessivas passagens (diluicdo de 1:10) em meio
LIT suplementado com G418 a cada 8-10 dias, até a auséncia de proliferacdo celular na
cultura controle. Apés 3 ou 4 passagens, um volume de cultura (5 x 10° parasitas)
resistente ao antibidtico G418 (transfectada com o cassete NEO) foi entdo espalhado
sobre meio LIT solidificado, suplementado com G418 300 pug/mL, para obtencdo de
clones de parasitas. Os parasitas foram testados quanto a localizacdo da proteina no

parasita por imunofluorescéncia direta (Anexo 3).

3.6.1. Visualizacdo da Proteina Fluorescente verde GFP

As células de T. cruzi transfectadas com os vetores pTcPR-GFPN, foram
visualizadas ao microscépio de fluorescéncia ap0s o seguinte procedimento: As laminas
foram tratadas com poli-L-lisina por 20 min a 37°C. Epimastigotas em fase logaritmica de
crescimento (5 x 10°) foram centrifugados por 1 min a 5.000 x g e lavados 2 vezes com
PBS nas mesmas condicdes de centrifugacdo. O sedimento de células lavadas foi
ressuspenso em 50 pL de PBS e 10 pL destes foram adicionados as laminulas e incubados
por 3 min para aderir. O excesso de parasitas foi removido com uma lavagem em PBS. As
laminas foram seladas em laminula, seladas com esmalte e visualizadas ao microscépio

de fluorescéncia Nikon Eclipse E 600 (Anexo 3).
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3.7. ENSAIOS DE IMUNOLOCALIZACAO POR FLUORESCENCIA INDIRETA

Para verificar a localizacdo celular das proteinas selecionadas foi utilizada a técnica
de imunofluorescéncia utilizando os anticorpos policlonais obtidos neste trabalho. Foram
realizados também ensaios de co-localizacdo entre as proteinas ZF-211.70 (ligadora de
RNA) e TcDhhl, utilizando para isso anti-soros gentilmente cedidos por Fabiola B.
Holetz. Varios ensaios foram realizados até que a melhor diluicdo de cada anti-soro fosse
determinada. Para os ensaios com 0s soros obtidos antes das inocula¢BGes das proteinas
recombinantes em camundongos ou coelhos (pré-imune), foi utilizada a menor diluicédo
como controle.

Os parasitas em estagios distintos de diferenciacdo foram centrifugados a 5.000 x g
por 2 minutos, lavados duas vezes em PBS e ressuspensos na mesma solugdo de lavagem
numa densidade de 10" células. As células foram adicionadas em I|aminas com campos
delimitados por teflon previamente tratados com poli-L-lisina. Em cada campo foram
adicionados 2 x 10° parasitas e as laminas foram incubadas em cAmara Gmida por 10
minutos. Apds esta etapa, o0 excesso de solucdo foi retirado com pipeta e 0s parasitas
aderidos foram fixados com paraformaldeido 4% em PBS durante 10 minutos. As células
foram lavadas duas vezes com PBS e este processo Se repetiu entre cada etapa seguinte.
As células foram tratadas com NH;Cl 50 mM por 10 minutos, permeabilizadas com
Triton X-100 0,1% em PBS durante 2 minutos e bloqueadas BSA 1% em PBS por 16
horas a 4°C e esta solugdo também foi utilizada para diluir os anticorpos. Os parasitas
foram incubados com o anticorpo primario durante uma hora a 37°C e lavados trés vezes
por imersdo em PBS por 5 minutos. O anticorpo secundario foi adicionado e as etapas de
incubacdo e lavagem repetidas. O ndcleo e o cinetoplasto das células foram corados com
DAPI (1 pg/mL) diluidos em solucdo de bloqueio durante 15 minutos. Apos esta etapa as

laminas foram lavadas cinco vezes por imersdo em PBS e sobre cada campo foram
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adicionados 10 uL de n-propil-galato. As laminas foram seladas com laminulas e
observadas no microscépio de fluorescéncia Nikon E600 com a objetiva de 100 x. As
imagens foram capturadas usando a camera CoolSnap (Media Cybernetics) e analisadas
com o programa Image Pro-Plus v. 4.5.1.22 (Media Cybernetics).

Nos ensaios de co-localizacdo os anticorpos primarios obtidos em camundongo e coelho
foram diluidos na mesma solucdo de bloqueio. O mesmo protocolo foi utilizado para 0s
anticorpos secundarios anti-IgG de camundongo e coelho marcados com os fluoréforos
Alexa 488 e Alexa 546 utilizados em uma diluicdo de 1:400. O tratamento das células
com cicloheximida e puromicina foi 0 mesmo descrito no item 3.5 e as analises de co-

localizacéo foram realizadas com o programa descrito acima.
3.8. ISOLAMENTO DE MRNPs

Para o isolamento da fracdo polissomal (5 x 10°) as formas epimastigotas e
epimastigotas sob estresse nutricional foram foram incubadas com 100 pg/ml de
cicloheximida. Os parasitas foram entdo centrifugados por 5 min a 7000 x g. O sedimento
de parasitas foi lavado duas vezes com tampdo NKM (NaCl 140 mM; KCI 5 mM e MgCl,
1,5 mM) suplementado com cicloheximida e 5 mM de 2-mercaptoetanol e lisados com
adicdo de 1% de Nonidet P-40. A lise foi acompanhada em microscépio 6ético e
interrompida com 250 mM de sacarose. O lisado foi centrifugado a 10.000 x g por 30 min
a 4°C. As fracdes polissomal e pos-polissomal foram separadas por ultracentrifugacéo a
192.000 x g por 2 horas a 4°C em um colch&o de sacarose 2 M (Goldenberg et al., 1985).

O sedimento de polissomos (fracdo polissomal) foi solubilizado em tampéo de
ressuspensdo (NaCl 100 mM; Tris-HCI 10 mM pH 7,5; NP-40 0,2% e EDTA 10 mM). O
sobrenadante (fracdo pos-polissomal) também foi acrescido de 10 mM de EDTA para
dissociagéo de ribossomos. Os mRNPs do sedimento de polissomos e do sobrenadante

pos-polissomal foram isolados através da incubacdo com 20 mg/mL de microesferas
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eltromagneéticas oligo-(d)T devidamente equilibradas no mesmo tampé&o de ressuspensdo
dos polissomos acrescidas de 40 U/mL de RnaseOUT ™. O sistema foi incubado durante
16 horas a 4°C. As microesferas ligadas aos mRNPs foram capturadas com o uso de
estante imantada, lavadas duas vezes com tampdo de lavagem (NaCl 150 mM ou 300
mM; TrisHCI 10 mM pH 7,5; EDTA 10 mM e NP-40 0,2%), ressuspensas em 1 mL do
mesmo tampéo e transferidas para um tubo de 1,5 mL. Nessa etapa, dois tratamentos
foram realizados separadamente: um protocolo para o isolamento das proteinas e outro
para o0 isolamento dos mRNAs. As proteinas foram eluidas ap6s a fervura das
microesferas com 50 pL. de SDS 0,2% por cinco minutos. Apds o resfriamento em gelo,
foram adicionados a mistura 350 pL de tampao de protedmica (uréia 7M; tio-uréia 2M;
CHAPS 2%; Triton 2%; DTT 1%; nuclease 1:100 e inibidor de protease 1:100). As
microesferas foram capturadas e o sobrenadante foi mantido a temperatura ambiente por
30 minutos para agdo da nuclease do tampédo. As amostras foram estocadas a -80 °C e
enviadas para a analise por espectrometria de massas acoplada a cromatografia liquida de
alta resolucdo. Estas analises foram feitas em parceria com o laboratoério chefiado pelo Dr.
Gregory Buck na Virginia Commonwealth University (VCU). Os mRNAs foram eluidos
apos a adicdo de 100 uL de Tris-HCI 10 mM pH 7,5 aquecido 4 65°C por 5 minutos. As
microesferas foram capturadas e o sobrenadante contendo os mRNAs foi coletado em
tubo novo e imediatamente purificados com o kit RNeasy® de acordo com o protocolo
“Animal Cells I" com o passo adicional de tratamento com DNase na propria coluna,

eluidos com 60 pL de 4gua e dosados em espectrofotometro.
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3.9. ENSAIOS DE IMUNOPRECIPITACAO PARA A ANALISE DOS MRNAS PRESENTES

NOS GRANULOS — RIBONOMICA

Os ensaios de imunoprecipitacdo foram realizados com os anticorpos anti EF1-a,
PF2aS e PFS com extratos citoplasmaticos de epimastigotas em fase logaritmica de
crescimento e epimastigotas submetidos a estresse nutricional.

Os anticorpos foram incubados com a resina contendo proteina A Sepharose durante
16 horas a 4 °C em agitador orbital. Para isso, 50 pL de anti-soro foram misturados com
150 pL da resina e 1 pL de RNaseOUT™. Apés a incubacdo, a resina foi coletada por
centrifugacéo.

Os extratos citoplasmaticos de T. cruzi foram obtidos durante a etapa de incubacéo
do anti-soro com a resina. Para isso, 2 x 10° parasitas foram lavados com PBS conforme
descrito no item 3.3.6. e incubados com 2 mL de tampé&o de lise IMP1 (KCI 100 mM;
MgCl, 5 mM; Hepes 10 mM pH 7,0 e NP-40 0,5%) por duas horas em gelo, sob
moderada agitacdo. A lise dos parasitas foi monitorada em microscopio ético. O extrato
citoplasmatico foi obtido apds centrifugacdo a 7.000 x g por 20 minutos a 4°C e 1 mL
deste extrato, referente a lise de 2 x 10° parasitas, foi incubado com a resina previamente
ligada aos anticorpos ou aos soros pré-imune, como descrito acima, por 2 horas a 4°C sob
agitacdo branda.

Ap0s a incubacdo a resina foi coletada por centrifugacdo e o sobrenadante obtido
(denominado FT = flowtrough) serviu como controle. A resina foi lavada trés vezes com
tampdo IMP1. Os RNAs presentes no sobrenadante (FT) e na resina (IP =
imunoprecipitado) foram purificados com o kit RNeasy® de acordo com o protocolo
“Animal Cells 1" com o passo adicional de tratamento com DNase na propria coluna,

eluidos com 60 puL de agua e dosados em espectrofotometro (Anexo 4).
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3.10. MICROARRANJO

3.10.1  Amplificacdo de RNA in vitro

A amplificacdo do RNA foi realizada utilizando-se o kit Amino Allyl
MessageAmpTM aRNA conforme protocolo do fabricante. O cDNA foi purificado em
colunas de afinidade do proprio kit e a transcricdo ocorreu ap6s a adicdo de dNTPs
10mM, T7 reaction buffer e T7 enzyme mix, por 14 horas a 37°C. Ap0s esta incubacao, o
DNA foi degradado com DNAse I. O cRNA foi purificado em colunas de afinidade do
proprio kit e eluido com 100 uL de &4gua. A quantidade e a qualidade do cRNA foram

determinadas através do equipamento NanoDrop™ 1000 (Thermo Scientific).

3.10.2. Marcacdo das amostras de cRNA com fluoréforos e hibridacdo em

microarranjo de DNA de T. cruzi

As amostras de cRNA foram convertidas em cDNA e a marcagdo ocorreu durante a
sintese da 22 fita. As amostras de CRNA (2 pg) foram retro-transcritas utilizando-se 2000
pmol de hexadmeros aleatorios, 25 pmol de cada dNTP, 2 uL de transcriptase reversa nas
condicBes tampdes recomendadas para a enzima, 60U de RNAseOUT ™, em um volume
final de 30 uL, durante 2 horas a 42 °C. O RNA foi degradado apdés a adigdo de 15 ulL de
NaOH 0,1 N e incubacéo a 70 °C, por 10 minutos. O pH da solucéo foi neutralizado com
a adicdo de 15 uL de HCI 0,1 N e as amostras foram concentradas e purificadas apés a
adicdo de 400 uL de H,0 e centrifugagdo em colunas Microcon 30 a 12.000 x g. A
segunda fita foi sintetizada num volume final de 50 uL por duas horas a 37°C, com 20 uL

de Random Primers Solution e 40 U da enzima Klenow (ambos os reagentes do kit
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BioPrime DNA Labeling System), 6 nmol de dATPs, dGTPs e dTTPs, 3 nmol de dCTPs e
2 nmol de dCTP-Cy3 ou dCTP-Cy5. Apos quatro lavagens com 400 plL de H,0 em
colunas microcon 30, as amostras foram concentradas em 20 plL, misturadas com 100 uL
de solucéo de hibridacdo (SSC 6 X; Denhardt’s 5 X; DNA de esperma de salméo tipo 111
fragmentado e desnaturado 0,25 mg/ml; SDS 0,5 % e formamida 50 %), desnaturadas e
colocadas sobre as laminas de microarranjo previamente posicionadas na estacdo de
hibridizacdo (GeneTAC HybStation — PerkinElmer).

As etapas de hibridacdo e lavagens pos-hibridacdo foram totalmente automatizadas.
As hibridacGes ocorreram durante 16 horas a 42 °C. As lavagens pos-hibridacdo foram
realizadas com a solugcdo de lavagem (SDS 0,01 % (p/v) e SSC 0, 5 X), seguida pela
lavagem com a solucdo de SSC 0,06 X, duas vezes por 5 minutos a temperatura ambiente

com cada solucao.

3.10.3. Leitura, analise e tratamento das imagens e sinais obtidos

Apdbs as lavagens pos-hibridacdo, as laminas foram secas por centrifugacdo e
escaneadas usando o sistema Array Express (Perkin Elmer). O sistema conta com um
laser e dois canais com faixas de comprimentos de onda especificos para excitar 0s
fluor6foros Cy3 e Cy5. A fluorescéncia emitida pelos fluor6foros é captada por um
detector. A imagem formada por cada comprimento de onda foi registrada em formato
TIFF e utilizada posteriormente nas andlises utilizando o programa Spot. Este software
determina o posicionamento, a area e as fronteiras de cada spot para cada canal de
fluorescéncia, criando uma mascara formada pelos spots do microarranjo. Em seguida, o
software R (R Development Core and Team) foi usado para remover dos spots a
fluorescéncia inespecifica presente no restante da lamina. A cada pixel de um spot €
atribuido um valor numérico que varia de 0 a 65.535, de acordo com a intensidade de

fluorescéncia de cada um deles. O valor atribuido a um spot é determinado pela mediana
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dos valores dos pixels que o compde. O software Bioconductor (Dudoit et al., 2003) foi

usado para transformar os valores de intensidade em logaritmo de base dois.

3.10.3.1 Normalizacdo dos Dados

Os dados de intensidade de fluorescéncia do microarranjo devem ser normalizados
antes de serem comparados para determinar a ocorréncia de expressao diferencial. Isso se
faz necessario porque hd grandes diferencas na quantidade absoluta de mRNA entre
diferentes estagios morfologicos do T. cruzi. Somado a isso, passos intermediarios do
processo como amplificacdo de mRNA, marcacdo com fluor6foros e hibridizacdo, sdo
susceptiveis a variacdo, com conseqlente introducdo de erros. Na etapa de obtencdo das
imagens do microarranjo, todas essas variaveis podem contribuir para a geracdo de um
sinal mais forte nos estagios do T. cruzi em que determinado mMRNA seja mais abundante,
sem que isso de fato represente um padrdo aumentado de expressdao quando comparado
aos demais mRNAs deste mesmo estagio. Assim, algumas regras foram aplicadas para
tornar os dados conseguidos até esta etapa do microarranjo mais préximos aos niveis de
MRNA presentes nas amostras iniciais.

O software utilizado para a normalizacdo foi o LIMMA. O critério escolhido foi o
de normalizacdo global ndo-linear pelo método de Lowess, um método conservador que
maximiza a semelhanga entre as amostras e que considera outras varidveis no momento
da normalizacdo, como o pino utilizado para depositar a sonda, a intensidade média do
spot ou/e a regido do microarranjo na qual a sonda foi depositada. A normalizacdo foi
feita em cada lamina do microarranjo e em seguida entre laminas, a fim de corrigir as
diferencas de intensidade média em cada lamina por meio da equalizacdo das curvas de

distribuicédo de intensidade das sondas de todos 0s microarranjos de um experimento.

3.10.3.2 Identificacao das diferengas nas comparacoes de interesse
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A fim de comparar duas amostras para saber quais genes foram diferencialmente
expressos, foi aplicado o teste SAM (Significance Analysis of Microarrays), uma versao
modificada do teste t de Student que contempla em suas analises as peculiaridades

presentes em experimentos de microarranjo.

S7



Material e Métodos |

3.11. HIBRIDACAO FLUORESCENTE IN SITU - FISH

3.11.1. Clonagem dos genes da a-tubulina e PFR2

Os genes escolhidos para a padronizacdo da técnica de hibridacdo fluorescente in
situ foram os que codificam para a a-tubulina e para a PFR2. Os oligonucleotideos foram
desenhados para permitir a clonagem de uma porcdo dos genes e ndo sua sequéncia
completa. No caso da a-tubulina o fragmento amplificado possui aproximadamente 90 pb
enquanto que para a PFR2 o amplicon obtido possui 330 pb (Tabela 2). Essa varia¢do no
tamanho foi utilizada como mais um parametro visando aperfeicoar a técnica.

Para a amplificacdo do gene da a-tubulina e PFR as condi¢des de amplificacdo
determinadas foram as seguintes: 100 ng de DNA genémico de T. cruzi em uma reacao
com volume final de 20 pL contendo 10 pmol de cada um dos iniciadores, 250 uM de
dNTPs, 10 mM de MgCl, e a enzyma Taq DNA Polimerase (Promega) diluidos conforme
recomendado pelo fabricante. A ciclagem consistiu de um passo inicial de trés minutos a
94 °C, seguido por 35 ciclos de 30 segundos a 94 °C, 30 segundos a 60 °C e 45 segundos
a 72 °C. Para amplificar o gene que codifica para a PFR2 a temperatura de anelamento
dos oligonucleotideos foi de 55°C sendo que a sequéncia das etapas foi idéntica para

ambos 0s genes.

Tabela 2. Seqlencia nucleotidica dos oligonucleotideos iniciadores utilizados para

amplificac@o dos genes de interesse para FISH.

Gene Sequéncia dos oligonucleotideos
a-tubulina F 5" TCGGCGGAGAAGGCATACCAC
R 5" TCATCATCGACGCCGGCTCAAACA
PER2 F 5" AACGCGAAGAAGCACTCGG

R 5" GATCTGCTGCACCGTCTTG

F- forward (direto), R - reverso
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3.11.1.1 Purificagao dos produtos de PCR

Para a purifiacacdo dos produtos de PCR utilizou-se o Kit Promega (Wizard PCR

Preps) DNA Purification System seguindo protocolo do fabricante.

3.11.1.2 Clonagem do produto de PCR no vetor pGEM-T easy

A clonagem dos fragmentos amplificados foi realizada no vetor pGEM-T easy
(Promega). O pGEM-T easy é um vetor desenhado para clonagem de produtos de PCR. A
ligacéo foi realizada seguindo protocolo do Kit pPGEM-T easy da Promega (Figura 7). Os
plasmideos ligados foram transformados em E. coli cepa XL1-Blue e os clones positivos
foram selecionados inicialmente pela coloracdo da coldnia e posteriormente por PCR de

colonia conforme procolo do fabricante (Figura 7).
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Figura 7. Esquema do Vetor pGEM-T easy com o sitio de clonagem em destaque. (Technical Manual
PGEM-T e pGEM-T easy Vector systems).
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3.11.2. Producéo de sondas de RNA marcadas através de transcricao in vitro

As sondas de RNA da a-tubulina e PFR2 foram produzidas por transcri¢do in vitro
em presenca de um dNTP fluorescente Alexa flior 488-5 UTP (Molecular Probes). Esse
sistema de transcricdo possui as RNA polimerases T7/SP6 para produzir ribossondas
sentido e anti-sentido segundo protocolos descritos pelo fabricante (Molecular Probes).

Para esse procedimento foram usados 10 mM de rATP, rCTP e rGTP, 0.75 mM de
rUTP, 1ImM de rUTP-Alexa, tampdo para T7 RNA Polimerase (NaCl 25 mM; Tris-HCI
20 mM pH 8.0; MgCl, 4 mM e espermidina 1 mM) ou tampé&o para SP6 RNA Polimerase
(20mM Tris-HCI 20 mM pH 7,5; MgCl, 3 mMe espermidina 1 mM), inibidor de RNase
40U/mL, 500 ng de DNA linearizado , 2-4 U/mL de T7 e SP6 Polimerases. A reacéo foi
incubada por duas horas a 37°C para T7 e 40°C para SP6. Para a remocéo de nucleotideos
livres a solucd@o foi purificada em colunas Sephadex g50 conforme recomendacdo do
fabricante (GE healthcare).

3.11.3Hibridacéo fluorescente in situ

A técnica de FISH foi realizada seguindo o protocolo adaptado de Zeiner e
colaboradores (2003). Todas as solugOes utilizadas no protocolo descrito abaixo foram
preparadas ou tratadas de modo que ficassem RNase free.

Parasitas em fase logaritimica de crescimento ou parasitas sob estresse nutricional
foram utilizados para este ensaio. Para tanto, 10 parasitas foram centrifugados a 7000 x g
por 5 minutos a 4°C e lavados duas vezes em PBS nas mesmas condicdes de
centrifugacdo. As células foram ressuspendidas em 1 mL de tampéo de fixacdo (4% de p-
formaldeido, 5% de acido acético em PBS) e fixadas por 20 minutos a temperatura

ambiente. Para a remocdo da fluorescéncia do p-formaldeido as células foram tratadas
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com NH4CI 50 mM por 10 minutos. As células foram entdo lavadas duas vezes com PBS
por 5 minutos a 7000 x g e ressuspensas de modo que ficassem 5 x 10° por poco da
ldmina. As células aderiram na lamina por 10 minutos em temperatura ambiente e foram
posteriormente desidratadas a 80°C por 10 minutos. Em seguida foram feitas varias etapa
de lavagem: inicialmente duas vezes com SSC 2 X por 5 minutos cada e em seguida duas
vezes com formamida 50% e SSC 2 X por 5 minutos cada. ConcentracGes variaveis de
sonda foram testadas (0,1 ng até 10 ng) e diluidas em 20 ul de tampao de hibridagao (2,5
mg/ml de tRNA, 0,02% de BSA, formamida 50%, SSC 2X e 40 U/mL de inibidor de
RNAse — RNaseOUT™). A sonda foi desnaturada a 75°C por 3minutos e a hibridac&o foi
realizada em camara Umida & 37°C por 16 horas. Vérias etapas de lavagem foram
realizadas em tampdo com concentragcdes decrescentes de tampéo, aumentando o rigor da
hibridacdo, favorecendo assim as interacGes especificas: duas com formamida 40% em
SSC 2X por 5 minutos cada, duas vezes com SSC 2X por 5 minutos cada e por altimo
uma vez SSC 1X por 5 minutos. O ndcleo e o cinetoplasto foram corados com 1ug/mL de
DAPI por 10 minutos seguido de quatro lavagens com SSC 1 X por 5 minutos. Em cada
poc¢o da lamina foi adicionado 10 ul de N-propil galacto coberto por laminula e selada
com esmalte. A visualizacdo das imagens foi feita no microscopio de fluorescéncia Nikon
E600 com a objetiva de 100 x. As imagens foram capturadas usando a camara CoolSnap
(Media Cybernetics) e analisadas com o programa Image Pro-Plus v. 4.5.1.22 (Media

Cybernetics).
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4.1 PROTEINAS

4.1.1 Isolamento dos mMRNPs

Para o isolamento de complexos mRNA-proteinas de T. cruzi utilizamos parasitas
em fase logaritmica de crescimento e submetidos a estresse nutricional. Para a
caracterizacdo desses mRNPs foram isolados complexos proteicos associados a mRNAS
ndo traduzidos (fracdo pos-polissomal) ou traduzidos (fracdo polissomal). Inicialmente
separamos essas duas fracdes por ultracentrifugacdo do lisado pos-mitocondrial em um
colchdo de sacarose de 2 M. Esse procedimento permitiu a separacdo do sedimento
correspondente a polissomos do sobrenadante pds-polissomal. O sobrenadante dessa
centrifugacdo contém complexos mMRNP nédo associados a polissomas. Os complexos
mRNA-proteina de cada fracdo foram incubados com microesferas oligo(d)T na presenca
de 10 mM de EDTA para minimizar a interferéncia ribossomal. Duas concentragdes de
sal foram utilizadas: 150 mM de NaCl, denominada baixo sal, que visou a manutencéo da
condicdo mais proxima a fisiologica e 300 mM de NaCl, que visou a diminuicdo de
ligagBes espdrias MRNA-proteina ou proteina-proteina, permitindo entdo a identificacéo
do cerne dos complexos mRNP. Os complexos ligados as microesferas oligo-dT foram
lavados e eluidos em tampdo de protebmica. Dessa maneira, 0 contelldo protéico obtido
de cada fracdo foi tripsinizado e os peptideos resultantes foram submetidos & andlise do
tipo 2D Nano LC-MS/MS. Os espectros de massas gerados foram comparados aos
espectros deduzidos a partir de sequiéncias de proteinas depositadas em banco de dados de
T. cruzi. Os experimentos foram realizados em triplicata e apenas as proteinas
identificadas com valores de probabilidade iguais ou menores a 0,001 e que estavam

presentes em pelo menos dois experimentos referentes a cada fragdo foram consideradas
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para garantir a confiabilidade dos dados. Um total de 542 proteinas foram identificadas,
das quais 24 foram comuns as quatro fracbes analisadas. Dentre essas incluem-se as
poly(A)-binding protein 1 e 2 (PABP1 e PABP2). De todas as proteinas identificadas,
algumas foram encontradas exclusivamente em determinada fracdo: polissomal de
epimastigotas 0,37%; pos-polissomal de epimastigotas, 2,95%; polissomal de estresse
13,8% e pos-polissomal de estresse 40,78% (Figura 8). A lista com todas as proteinas

identificadas estdo listadas no anexo 5 (versdo em CD).

4.1.2 Comparacao entre os mRNPs de epimastigotas em fase logaritmica de

crescimento e de epimastigotas sob estresse nutricional

A partir dos dados obtidos, as proteinas identificadas foram classificadas de acordo
com sua funcdo ou envolvimento em processos biolégicos. Os programas utilizados foram
0 Goanna (McCarthy et al., 2006) e Blast2go (Gotz et al., 2008) e os resultados estdo
sumarizados na Tabela 3. Uma das proteinas mais abundantes identificadas foi a PABP1,
como esperado. O perfil protéico de epimastigotas se mostrou menos complexo
comparado aos parasitas submetidos a estresse nutricional. A porcentagem de proteinas
ribossomais identificadas também foi menor em estresse, consistente com o tamanho
reduzido dos polissomos em virtude da reduzida taxa de traducdo inerente a condicdo de
auséncia de nutrientes (Tabela 3).

A maior porcentagem de proteinas exclusivas foi encontrada em complexos mRNPs
isolados de parasitas estressados. De acordo com os resultados podemos especular que o
estresse nutricional gera uma resposta que modifica a composicdo de proteinas associadas
a mRNAs traduzidos e estimula a formacdo de complexos associados a mMRNA ndo
traduzidos no citoplasma. Por exemplo, proteinas associadas com metabolismo de DNA,

membrana, atividade motora e transcricdo foram detectadas em complexos livres de
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polissomas somente em condicBes de estresse. Uma hipOtese é que essas proteinas
estariam no citoplasma em epimastigotas, mas durante o estresse teriam sido mobilizadas
aos mMRNPs juntamente com determinados mRNAs para estocagem ou degradacéo
(Figura 8 e Tabela 3). Além disso, 0 nimero de proteinas identificadas nas condicdes de
estresse (particularmente na fracdo pds-polissomal) foi maior que o numero total de
proteinas identificadas em epimastigotas ndo estressados, corroborando os resultados
observados em outros eucariotos, onde durante o estresse a taxa de traducdo diminui,
resultando na dissociacdo dos mRNAs dos polissomos e a consequente associagdo com
outras proteinas (Figura 8 e Tabela 3). Algumas proteinas Unicas da fracdo p6s-polissomal
de estresse s@o componentes do complexo proteassomo, envolvidos em degradacdo de
proteinas e mMRNAs (Konstantinova et al., 2008). Surpreendentemente, proteinas
relacionadas a metabolismo foram a segunda maior fracdo de proteinas identificadas
(Tabelas 3 e 5).

Para confirmar que a identificacdo das proteinas metabdlicas ndo se tratava de
artefato, o isolamento foi repetido nas mesmas condi¢cGes anteriores exceto pela
concentracdo de sal que foi aumentada para 300 mM de NaCl (alto sal), visando eliminar
ligagbes fracas entre mRNA-proteina e proteina-proteina. Mesmo assim, proteinas
metabdlicas continuaram sendo identificadas em condi¢bes de alto sal, sugerindo um
possivel papel na regulacdo génica em T. cruzi (Tabela 4). Ensaios de imunoprecipitacdo
com anticorpos contra proteinas de ligacdo a RNA de T. cruzi, tais como TcDhhl,
TcZFP2 e uma RNA-binding protein com dominio ALBA, também mostraram interacdes
com proteinas de metabolismo (Holetz, 2008, Morking, em preparacdo e Preti,
comunicacdo pessoal). Dentre as proteinas classificadas como atuantes em processos
metabolicos as mais abundantes foram aquelas envolvidas com oxido-reducéo, seguido de

glicdlise e protedlise (Tabela 5).
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Figura 8. Comparacédo das proteinas presentes exclusivamente em cada fragdo estudada. As proteinas
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Tabela 3. Resumo das proteinas identificadas em cada frag&o.

%

GO Funcao/Processo Biologico P Epi PP EpiP Str PP Str

Atividade Motora 00 00 21 19
Citoesqueleto 38 25 42 28
Constituinte estrutural de ribossomos 39,6 5,1 28,8 9,8
DNA - processos metabdlicos 000 00 64 44
Ligacdo a RNA 104 76 8,1 6,8
Ligacdo acido nucleico 66 76 1,7 14
Ligacao nucleotideo 19 68 55 96
Ligagcao proteina 34 76 48 123
Membrana 00 00 21 21
Processo Metabdlico 26,8 47,6 20,2 24,9
Protedlise/Complexo proteassomo 00 00 0,0 23
Resposta a estresse 00 34 21 19
Traducéo 57 76 21 44
Transcricao 00 00 21 23
Transporte 09 1,7 64 35
Nao-caracterizadas 09 25 34 84
Outras 00 00 00 1,2

(P Epi) polissomal de epimastigotas, (PP Epi) pds-polissomal de epimastigotas, (P Str) polissomal de
estresse e (PP Str) pds-polissomal de estresse. Fungdes exclusivas de proteinas identificadas na condigdo
de estresse estdo indicadas em negrito e daquelas exclusivas da fracdo pds-polissomal de estresse estdo em
italico.
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Tabela 4. Resumo de todas as proteinas identificadas em condic¢Ges de baixo e alto sal.

%

Baixo Alto
GO Func&o/Processo hioldgico sal  sal
Atividade Motora 22 0,6
Citoesqueleto 24 2,6
Constituinte estrutural de ribossomos 13,1 39,0
DNA - Processo Metabolico 46 1,3
Ligacdo a RNA 70 104
Ligac&o Acido Nucleico 0,9 0,0
Ligacao Nucleotideo 3,7 3,9
Ligacao Proteina 45 19
Membrana 0,9 0,0
Processo Metabalico 41,7 28,6
Protedlise/ Complexo proteassomo 1,8 0,0
Resposta e estresse 1.8 19
Resposta Imune 1.8 19
Traducao 3,7 3,2
Transcricao 09 0,6
Transporte 1.8 1,3
N&o caracterizadas 57 2,6
Outros 0,9 0,0

As proteinas identificadas em condigdes de isolamento com baixo sal (n= 542) e alto sal (n= 154) e
classificadas para funcdo molecular/processos bioldgicos.

68



Tabela 5. Sub-classificacdo das proteinas identificadas como processo metabdlico na anotacédo
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do GO (gene ontology).

500 5825

P:oxidation reduction

P:glycolysis

P:protealysis

Ptricarboxylic acid cycle

P:protein amine acid phosphorylation
P:metabolic process

F:ATP synthesis coupled proton transport
P:cell redox homeostasis

F:malate metabolic process

P:protein folding

P:cellular amino acid metabolic process

F:embryonic development ending in birth or egg hatching
FP:zarbohydrate metabolic process

P:proline biosynthetic process

F:'de novo' pyrimidine base biosynthetic process
F:lipid metabolic process

P:fatty acid metabolic process

F:signal transduction

P:generation of precursar metabolites and energy
P:biosynthetic process

F:oogenesis

P:positive regulation of growth rate
P:one-carbon compound metabolic process
P:pentose-phosphate shunt

P:lysine catabolic process

F:tryptophan metabolic process
P:nuclecside metabolic process

P:organic acid phosphorylation

P:zellular process

P:arginine biosynthetic process
P:phospholipid biosynthetic process

P:DNA replication

F:inositol biosynthetic process

P:DNA repair

P:thiamin biosynthetic process

P:response to oxidative stress

F:dTMP biosynthetic process

P:proline catabolic process

P:pyruvate metabolic process

P:D-xylose metabolic process

P:sulfur amino acid metabolic process
P:glutaminyl-tRNA aminoacylation
P:glutamyl-tRNA aminoacylation

P:lipid catabolic process

P:dTDP-rhamnose biosynthetic process
P:regulation of transcription, DNA-dependent
P:N-terminal protein myristoylation
Fiisoprenoid biosynthetic process

P:GMP biosynthetic process

P:glyzine biosynthetic process
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4.1.3 Proteinas de metabolismo de RNA

Visando confirmar a confiabilidade da metodologia, foi feita uma procura nos
dados obtidos neste trabalho por proteinas com funcdo conhecida e que estdo
sabidamente envolvidas no metabolismo de RNA em outros organismos. Exemplos
destas proteinas que foram identificadas em nossas analises sao: NOT1 componente do
complexo desadenilase CCR4-POP2-NOT1 (Tucker et al., 2002); TIA-1-like, uma
proteina ligadora de RNA envolvida com repressdo traducional estando tambem
envolvida com a formacdo dos grénulos de estresse (Anderson & Kedersha, 2002);
Dhh1, uma RNA helicase componente de P-bodies e granulos de estresse (Sheth &
Parker, 2003); TcUBP1, uma proteina ligadora de RNA que atua desestabilizando os
transcritos aos quais se liga em T. cruzi (D’orso & Frasch, 2002); Ataxina-2-like,
proteina de ligacdo ao RNA envolvida com P-bodies, granulos de estresse e interagcdo
com polissomos (Satterfield & Pallanck, 2006); elF2a, subunidade do fator de
iniciagdo eucariotico 2 (elF2) envolvida também com formagdo de granulos de
estresse (Anderson & Kedersha, 2002).

Foram também identificadas outras 20 proteinas de ligagdo a RNA e 8 RNA
helicases ndo caracterizadas at¢ o momento. Além de proteinas contendo motivos
conhecidos de ligacdo a RNA tais como RRM (RNA recognition motif), CCCH
(dominios tipo dedo de zinco) e dominios tipo cold shock, n6s também identificamos
um numero de proteinas sem dominios de ligacdo a RNA conhecidos. Os complexos
ribonucleoproteicos (MRNPs) consistem de transcritos ligados a um repertorio variavel
de proteinas que podem interagir diretamente com esse transcrito bem como
indiretamente atraves de interacdes proteina-proteina (Hieronymus & Silver, 2004).
Tendo em vista essa definicio de mRNPs podemos inferir a partir dos nossos
resultados que nos isolamos complexos mMRNPs ao invés de simplesmente proteinas
ligadoras de RNA.
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A partir desses resultados dentre as 542 proteinas obtidas, seis foram
selecionadas para caracterizagdo, a fim de identificarmos 0s parceiros que interagem
com essas proteinas bem como quais os mMRNAs que se ligam a elas para entdo

estudarmos mRNPs de maneira mais especifica.

4.4 Selecdo de genes de interesse para clonagem em E. coli

A abordagem utilizada neste trabalho permitiu a identificagdo de proteinas
associadas a mRNAs que dificilmente seriam preditas estarem envolvidas com
metabolismo de RNA se utilizadas outras metodologias. A partir dos dados obtidos,
seis genes de interesse foram selecionados (Tabela 6 A, B e C). Os critérios para a
selecdo dos genes foram: em quais fracdes as proteinas foram identificadas sendo que
nos tentamos selecionar uma proteina de cada fracdo ou fracGes relacionadas, por
exemplo, somente fragcdo polissomal ou somente em estresse; 0 nimero de peptideos
unicos identificados e os valores de *“e” correspondentes, aos dominios que
apresentavam e a peculariedade em relagéo a sua funcéo.

Um dos genes selecionados foi o fator de elongagdo l-alfa (EF1l-o) que foi
identificado em todas as fragdes. EF1-a possui trés dominios: o EF1-a | responsavel
pela ligacdo a GTP, o Il é responsavel pelo reconhecimento da extremidade 3’ do
tRNA e o dominio 11l faz a ligagdo do aminoacil-tRNA ao ribossomo (Anexo 2A). Em
T. cruzi essa proteina possui um peso estimado de 43 kDa e é bastante conservada
entre tripanossomatideos com um valor de identidade de cerca de 95% (Anexo 2 A).
Quando comparado a Homo sapiens, a similaridade é de 76%.

Duas outras proteinas identificadas em nosso experimento estdo classificadas
como pertencentes a classe de protaglandinas sintases, e estdo nomeadas como F 2 alfa
sintase e F sintase. A partir da sequéncia de aminoacidos dessas proteinas foi feito um
alinhamento com proteinas presentes no banco de dados GenBank (Refseq) e também

uma analise de dominios. Para a proteina denominada prostaglandina F 2 alfa sintase a
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busca em banco de dados identificou além da prépria proteina, varias copias de uma
proteina anotada como desidrogenase cujas diferencas entre as sequéncias
correspondem a substituicbes pontuais de poucos aminodcidos. Além dessas
desidrogenases, os alinhamentos mostraram que a proteina também possui alta
similaridade com uma proteina NADH de Leishamnia: flavina oxidorredutase de
Leishmania braziliensis com 45% de identidade e L. infantum e major com 43% de
identidade cada (Anexo 2 B). Ao se comparar a sequéncia de aminoacidos da
prostaglandina F 2 alfa sintase de T. cruzi contra o banco de dados de proteinas de H.
sapiens (RefSeq), nenhuma similaridade foi encontrada. Com relacdo ao dominio
dessa proteina, a similaridade foi com o dominio de NADH: oxidase (Anexo 2 B).

A segunda proteina tipo prostaglandina sintase selecionada estd anotada no
genoma de T. cruzi como prostaglandina F sintase e o alinhamento com sequéncias do
banco de dados GenBank (RefSeq) mostrou similaridade com duas Aldo-ceto
redutases de T. cruzi, com valores de identidade de 96% e 94%. Comparado com
outros organismos as maiores similaridades foram encontradas com sequéncias de L.
major (58%) e L. braziliensis (57%) (Anexo 2 C). Quando essa proteina foi alinhada
contra o banco de dados de H. sapiens a similaridade foi com proteinas da familia alfa-
ceto redutases com 38% de identidade. Analise de dominios dessa proteina indicou a

presenca de um dominio alfa-ceto redutase (Anexo 2 C).

Duas proteinas de ligacdo a RNA também foram selecionadas. Uma delas com
um dominio tipo cold shock e outra com dominio dedo de zinco C-x8-C-x5-C-x3-H.
A proteina ligadora de RNA selecionada para caracterizagdo que possui um dominio
tipo dedo de zinco apresenta um arranjo bastante conservado de cisteinas e histidina,
C-x(8)-C-x(5)-C-x(3)-H, pertencente ao tipo C3H1 de dedos de zinco que é
conservada em eucariotos, sendo identificada desde leveduras até mamiferos. Em T.
cruzi, o peso estimado dessa proteina dedo de zinco é de 31 kDa e ela foi identificada
nas fragbes polissomais de epimastigota e estresse e na fracdo pos-polissomal de

estresse. Ao compararmos a sequéncia de aminoacidos dessa proteina de T. cruzi com
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sequéncias do banco de dados do GenBank (RefSeq), a similaridade é maior com T.
brucei (57%), L. infantum (42%) e Leishmania major (42%) (Anexo 2 E).

A outra proteina ligadora de RNA estd anotada como mitochondrial RNA-
binding protein e apresenta um dominio tipo cold shock (CSD) e um dominio rico em
glicina (GRD). Em T. cruzi o tamanho estimado dessa proteina e de 16 kDa e ela foi
identificada somente na fracdo polissomal de epimastigotas e estresse. Quando a
sequéncia de aminoacidos dessa proteina de T. cruzi foi comparada com sequéncias
de banco de dados GenBank (RefSeq) apresentou alta similaridade com proteinas de
T. brucei (85%), L. major (82%) e Leishmania infantum (81%), seguido de
similaridade mediana com plantas: Arabidopsis thaliana (50%), Oryza sativa (49%)
entre outras (Anexo 2 D). Além da conservacdo, o gene que codifica para esta
proteina possui cépia unica no genoma de T. cruzi, tornando-a um alvo interessante
para construcdo de cepas nocaute para auxiliar na determinacdo de seu papel no

metabolismo de RNA em T. cruzi.

O gene que codifica para uma proteina hipotética foi selecionado por esta
proteina ter aparecido exclusivamente na fracdo pos-polissomal de parasitas
estressados e a partir da anélise da sequéncia de aminoacidos identificou-se um
dominio presente também em um fator de replicacdo A, proteina 3. Essa proteina esta
envolvida na replicagdo, recombinacéo e reparo do DNA (revisado por Wold, 1997).
Estudos recentes indicam que a mesma esta envolvida no ciclo celular e em pontos de
checagem do DNA (Zou et al 2006; Salas et al 2009). Em T. cruzi, essa proteina
possui um peso molecular tedrico de 14 kDa. Os resultados de busca em banco de
dados GenBank (RefSeq) mostrou similaridade também com proteinas hipotéticas em

outros tripanossomatideos (Anexo 2 F).
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4.1.5 Clonagem e expressdo das proteinas recombinantes em E. coli dos

genes selecionados

Apos a selegdo das proteinas de interesse em T. cruzi, os genes que codificam as
proteinas EF1-a, hipotética, denominada a partir de agora Hip-11.150; ligadora de
RNA dedo de zinco (ZF-211.70), ligadora de RNA com dominio cold-chock (CD-
33.60), prostaglandina F2a sintase (PF2aS) e a prostaglandina F sintase (PFS) foram
escolhidos para iniciarmos os trabalhos de clonagem, expressdo das proteinas
recombinantes e produgdo de anticorpos. Para isso, foram utilizados os vetores da
plataforma Gateway® (Invitrogen), que utiliza em sua tecnologia a propriedade de
recombinacdo do bacteriéfago lambda, que se integra no cromossomo da bactéria
Escherichia coli. Os oligonucleotideos foram sintetizados com ajuda do programa
PrimerSelect (Lasergene DNA star) e foi levado em conta a necessidade do sitios de
recombinacdo que foram desenhados a montante do gene de interesse conforme a
especificacdo do fabricante (Tabela 1). Os clones obtidos no vetor de entrada pDONR
e de expressdo pDEST foram confirmados por PCR e seqtienciamento (Figura 9).

A partir dos clones obtidos no vetor destinado a expressdo pDEST obtivemos as
proteinas recombinantes. Na por¢do N-terminal foi inserida uma cauda de 6 histidinas
que permitiu a purificacdo por cromatografia de afinidade em coluna de Ni-NTA
(nitrilo-tri-acetic acid) (cromatografia de afinidade por quelante de ions metélicos). O
NTA interage com os fons (Zn*, Ni**, Mn?*) e estes com a cauda de seis residuos de
histidina. Dessa forma, as proteinas EF1-a, Hip-11.150; CD-33.60, ZF-211.70, PF2a.S
e PFS foram purificadas em quantidades suficientes para imunizagdo de camundongos
e/ou coelhos, objetivando a obtencdo de anticorpos policlonais especificos contra as

proteinas selecionadas (Figura 10).
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Protena Homenclatura Dominio :alor & Fragdo identificada
ominio
Fator d= elongagdo 1affa EF1-0t E?rt:;d; :::?éf;ﬁ[:; Em:;: ::Ihgaf.an T20E-114 Todas as frRgdes
Frostaglandina - sintase FF35 Familia Aldoicets redutase 1,10E-136 | odas as magoes
Prostaglandina F 2affa sintase PF205  MNADH:fkvina oxidoredutase /NADH oxidase  110E-1g Fos-Polissomal
enima ctignta & ectrecce
Folissomal epima stigota,
Ligado=a de RHA ZF-H170 Dedo de zinco tipo C-x8-C-x5-C-x3-H TH0ED3 estressee Pos-polis somal
estresse
Ligadoa de RNA CD-3360  Ligagio INA/RNA fipo Coldshock 310E-45 | Oissomalepimastigota e
estresse
Hipotétca Hyp-11130  Fator de replicagdof proteinad JME-03 Pds-pollssomal estresse
Numero de peptideos Unicos identificados
BAIXO SAL Frag&o Polissomal Epi Polissomal stress Pos polissomal Epi  Pos polissomal stress
PE PS PPEPPS Rep1 Rep2 Rep3 Rep1 Rep2 Rep3 Rep1 Rep2 Rep3 Rep1 Rep2 Rep3
PFS X X X X X 7 3 X 4 2 10 10 1 14 8 12
CD-33.60 X X 6 6 5 7 4 3 X X X 2 X X
EF1-a X X X X 3 7 3 8 6 6 7 8 8 7
ZF-211.70 X X X X 3 2 1 1 2 X X 1 X 2 3
Hip-11.150 X X X X X X X 2 X X 2 1 1
PF2aS X X X X X X X X 1 X 1 1 1
NUmero de peptideos Unicos identificados
ALTO SAL Fragdo Polissomal Epi Polissomal stress Pos polissomal Epi  Pos polissomal stress
PE PS PPEPPS Rep1 Rep2 Rep3 Rep1 Rep2 Rep3 Rep1 Rep2 Rep3 Rep1 Rep2 Rep3
PFS X X X X 1 1 3 X 1 1 2 5 4 4 9 10
CD-33.60 X X X 2 3 4 3 4 3 X X X 1 1 X
EF1-a X X X 1 1 X 1 X X X 1 2 3 5 2
ZF-211.70 X 2 1 X X X X X be X X 2 X
Hip-11.150
PF2aS X 1 1 X X X X X be X X 1 X
C E-value
BAIXO SAL Fragdo Polissomal Epi Polissomal stress Pos polissomal Epi Pos polissomal stress
PE PS PPEPPS Rep1 Rep2 Rep3 Rep1 Rep2 Rep3 Repf Rep2 Rep3 Repft Rep2 Rep3
PFS X X X X X 3,5E-11 5,5E-12 X 51E-10 1,8E-08(1,3E-10 2,7E-11 6,2E-12| 85E-10 13E-11 6,8E-11
CD-33.60 X X 1,1E-08 75E-09 1,9E-10| 1,8E-08 2,1E-08 1,0E-06 X X X 1,1E-08 X X
EF1-¢ X X X X 56E-11 58E-09 24E-12|1,2E-10 1,8E-10 16E-10| 2,2E-08 24E-11 43E-10| 32E-12 82E-11 22E-11
ZF-211.70 X X X X 1,17E-12 1,4E-06 | 9,0E-08 1,1E-068 2,7E-06 X X 56E-05 X 53E-10 57E-08
Hip-11.150 X X X X X X X 6,4E-09 X X 12E-03 41E-03 1,1E-03
PF2asS X X X X X X X X 1,4E-07 X 29E-07 11E-06 1,2E-07
E-value
ALTO SAL Fracéo Polissomal Epi Polissomal stress Pos polissomal Epi Pos polissomal stress
PE PS PPEPPS Rept Rep2 Rep3 Rep1 Rep2 Rep3 Rep1 Rep? Rep3 Rep1 Rep2 Rep3
PFS X X X X 68E-13 32E-10 1,3E-13 X 6,8E-14 1,3E-09( 1,3E-12 3,2E-08 66E-10| 91E-13 10E-11 3,9E-10
CD-33.60 X X X 86E-07 33E-07 1,8E-10|21E-08 1,2E-08 1,1E-08 X X X 7,0E-06 25E-05 x
EF1l-a X X X 33E-03 1,2E-08 X 1,2E-08 X X 6,3E-09 20E-08 | 53E-08 1B6E-09 19E-07
ZF-211.70 X 3,1E-05 8,0E-04 X X X X X X X X 7.3E-09 X
Hip-11.150
PF2as X 1,3E-03 4,9E-08 X X X X X X X X 23E-04 X
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Em A - informacgfes gerais acerca dos genes selecionados para caracterizagdo. Em B — nimero de
peptideos Unicos identificados na andlise proteémica dos mRNPs por fracdo em cada réplica obtida.
Em C analise dos genes selecionados por valor de E, por fracdo e em cada réplica obtida. Epi —
epimastigota, P E — polissomal de epimastigotas, P S - polissomal de estresse, PP E — pds-polissomal

de epimastigota, PP S — p6s-polissomal de estresse, Rep — réplicas.
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Figura 9. Clonagem dos genes de interesse. Amplificacdo dos genes de interesse, clonagem no vetor
de entrada pDONR e clonagem no vetor de expressdo pDEST. A — Amplificacdo dos genes de
interesse a partir de iniciadores especificos. Para essa etapa de PCR utilizou-se a enzima de alta
fidelidade PFU. B — Confirmacdo da clonagem no vetor de entrada pDONR por PCR. C -

Confirmacdo da clonagem no vetor de expressdo pDEST.
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Figura 10. Expressdo das proteinas recombinantes em sistema heter6logo utilizando o vetor de

expressao pDEST e purificagdo das proteinas por coluna de Ni-NTA e/ou gel preparativo A —

Expressdo e purificagdo da proteina PFS. Na primeira coluna Gel SDS-PAGE corado com

coomassie blue. NI — ndo induzido e E1 fracdo eluida a partir da purificacdo em coluna Ni-NTA.

Na coluna central resultado de eletroeluicdo (EE) da proteina a partir de gel preparativo. Na

terceira coluna confirmacdo da purificacdo da proteina correta por western blotting utilizando

anticorpo especifico contra a cauda de histidina (a-histidina). B - Expressdo e purificacdo da

proteina EF1-a. Na primeira coluna Gel SDS-PAGE corado com coomassie blue. NI — néo
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induzido, S — fracdo solivel e | — fracdo insollvel. Na coluna central a fracdo eluida E1. Na
terceira coluna confirmacgdo da purificacdo. C - Expressao e purificacdo da proteina ZF-211.70. Na
primeira coluna Gel SDS-PAGE corado com coomassie blue. E1 fracdo eluida. Na coluna central
resultado de eletroeluicdo (EE1 e EE2) da proteina a partir de gel preparativo. Na terceira coluna
confirmacédo da purificacdo. D - Expressdo e purificacdo da proteina PF2a.S. Na primeira coluna
Gel SDS-PAGE corado com coomassie blue. NI — ndo induzido, | — induzido. Na coluna central
resultado de eletroeluicdo (EE1) da proteina a partir de gel preparativo. Na terceira coluna
confirmacdo da purificacdo. E - Expressao e purificacdo da proteina CD-33.60. Na primeira coluna
Gel SDS-PAGE corado com coomassie blue. NI — ndo induzido, FT — Fracdo Total, S — soltvel, |
— insolivel. Na coluna central resultado de eletroeluicdo (EE) da proteina a partir de gel
preparativo. Na quarta coluna confirmacdo da purificacdo. F - Expressdo e purificacdo da proteina
Hip-11.150. Na primeira coluna Gel SDS-PAGE corado com coomassie blue resultado de
purificacdo em coluna Ni-NTA E1, E2 e E3 eluidos. Na segunda coluna resultado confirmacao da

purificagdo. O anticorpo a-histidina foi utilizado em todos os ensaios em uma dilui¢do 1:10.000.
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4.1.6 Analise da especificidade dos anticorpos policlonais

A especificidade de cada anti-soro quanto ao reconhecimento da proteina
recombinante e da proteina nativa de T. cruzi, bem como a qualidade do soro controle
(pré-imune), foram avaliadas por ensaios de Western blotting. Todos os anti-soros
tiveram reatividade confirmada contra a proteina recombinante (Figura 11).
Entretanto, os anti-soros para as proteinas hip-11.150 e CD-33.60, produzidos em
coelhos, apresentaram reatividade baixa ou inexistente em extratos de epimastigotas
(Figura 11 A). Diferente do resultado obtido com os anti-soros para as proteinas EF1-
o, PF2aS e PFS (produzidos em coelho) e ZF-211.70 (produzido em camundongo)
que demonstraram claramente a reatividade com uma proteina Unica de tamanho
esperado em epimastigotas (Figura 11 B, C, D e E). Dessa forma, demos continuidade
ao trabalho apenas com os anti-soros que reconheceram especificamente as proteinas

de T.cruzi.
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Figura 11. Ensaios de Western blotting para analise da especificidade dos anticorpos. Todos os testes
foram feitos com extrato protéico da forma epimastigota 3 dias. A — Anticorpos produzidos em
coelhos: CD-33.60 (1, 2 e 3) e Hip-11.150 (4, 5 e 6). 1 — soro imune dilui¢do 1:100, 2 — soro pré-
imune 1:100, 3 —proteina recombinante CD-33.60 (200 ng). 4 — soro imune diluicdo 1:100, 5 — soro
pré-imune 1:100, 6— proteina recombinante Hip-11.150 (100 ng). B — Anticorpo produzido em coelho
contra EF1-a. 1 - soro imune dilui¢do 1:500, 2— soro pré-imune 1:500, 3 —proteina recombinante EF1-
o (150 ng). C - Anticorpo produzido em coelho contra PF2a.S. 1 — soro imune 1:1000, 2 —soro pré-
imune 1:1000, 3 — proteina recombinante PF2aS (200 ng). D - Anticorpo produzido em coelho contra
PFS. 1 — soro imune diluicdo 1:1000, 2 —soro pré-imune 1:1000, 3 —proteina recombinante PFS (500
ng). E - Anticorpo produzido em camundongo contra ZF-211.70. 1 — soro imune dilui¢do 1:500, 2 —

soro pré-imune 1:500, 3 — proteina recombinante ZF-211.70 (300 ng).
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4.1.7 Analise da expressao das proteinas ao longo do ciclo de vida

Ensaios de Western blotting também foram realizados com extratos protéicos das
formas epimastigota de 3 dias de cultivo, epimastigota de 5 dias de cultivo,
epimastigota sob estresse nutricional, epimastigota aderido por 24 horas,
tripomastigota metaciclico e amastigota, para anélise da expresséo dessas proteinas ao
longo do ciclo de vida do parasita. A expressao das proteinas EF1-a, PFS e ZF-211.70
foi constitutiva ao longo do ciclo de vida do protozoério (Figura12 A, B, C, F, G e H),
ja aexpressao da proteina PF2aS foi regulada, pois a proteina foi detectada apenas nas
formas epimastigotas, epimastigotas sob estresse nutricional e epimastigotas aderidos
por 24 horas. Nas formas tripomastigotas e amastigotas ndo houve expressdo dessa
proteina (Figura 12 D e I). Os ensaios de Western blotting do ciclo de vida foram
realizados levando-se em conta o ntimero de células (5 x 10°) e como normalizador
usamos um anticorpo policlonal anti-GAPDH (Figura 12 E). Também realizamos o
ensaio por concentracdo de proteinas (10 ug) e como normalizador utilizamos um
anticorpo policlonal anti-actina (Figura 12 J). O anticorpo anti-GAPDH foi
gentilmente cedido por Flavia Sa Pereira de Souza e o anticorpo anti-actina foi
gentilmente cedido por Ligia Kalb. Os tamanhos das proteinas recombinantes se
referem a proteina nativa acrescentada da cauda de histidinas, o que leva a um

aumento de cerca de 6 kDa.
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Figura 12. Padrdo de expressdo das proteinas selecionadas ao longo do ciclo de vida do T. cruzi.
Extratos das formas (E3) epimastigotas 3 dias, (E5) epimastigotas 5 dias, (S) epimastigotas sob
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estresse nutricional, (Ad) epimastigotas em diferenciacdo aderidos ao substrato, (M) metaciclicos e
(A) amastigotas, obtidos em condic¢des desnaturantes. Os extratos analisados de A a E foram feitos por
nimero de parasitas (5x10°) e os extratos analisados de F a J foram feitos por concentracéo de proteina
(10ug). A e F- os extratos foram analisados por Western blotting com o soro imune para a proteina
EF1-a na diluicdo de 1:250, a direita membrana apds a transferéncia corada com Ponceau. B e G —
soro imune para a proteina PFS na diluicdo de 1:1000. C e H - soro imune para a proteina ZF-211.70
na diluicdo de 1:500. D e | - soro imune para a proteina PF2a.S na dilui¢do de 1:500. E — controle com
0 soro imune para a proteina GAPDH na dilui¢do de 1:1000. J — controle com 0 soro imune para a

proteina actina na dilui¢do de 1:1000.
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4.1.8 Imunolocalizacdo de proteinas e avaliagdo da resposta a drogas

inibidoras de traducéo

A fim de determinar a localizacdo celular das proteinas EFl-a, ZF-211.70,
PF2aS e PFS, realizamos ensaios de imunofluorescéncia utilizando os anticorpos
policlonais obtidos contra estas proteinas.

A proteina ZF-211.70 apresentou um padréo de fluorescéncia levemente granular
distribuido por todo o citoplasma do T. cruzi nas formas epimastigotas com
aproximadamente 18,1 + 1,8 granulos por célula (Figura 13 A). Nos parasitas
estressados houve uma redugéo sutil quanto ao nimero de granulos que caiu para 12,2
+ 1,7 grénulos. Nas formas em diferenciacdo (aderidos ao substrato por 24 horas)
houve uma reducdo maior no numero de granulos para 5,2 = 0,51. Apesar da reducao
no namero de granulos foi observado um aumento no tamanho dos mesmos (Figura 13
A e Figura 14). Embora esta proteina apresente um nivel de expressdo constante
durante todo o ciclo de vida do protozoario, as formas tripomastigotas metaciclicas
apresentaram um padrdo de intensidade de fluorescéncia diminuido comparadas as
outras formas analisadas (Figura 13 A).

Outra questdo analisada foi se condi¢cbes que comprometem a tradugdo em T.
cruzi, como o tratamento com drogas que inibem o inicio ou o elongamento da
traducdo, podem afetar o padrdo granular observado nesse parasita.

Inicialmente avaliou-se os efeitos das drogas puromicina e cicloheximida em
epimastigotas em crescimento exponencial. As células ndo tratadas apresentaram um
padrdo levemente granular distribuido pelo citoplasma do T. cruzi (Figura 13 B). O
tratamento com 100 pg/mL cicloheximida ndo causou uma diferenga significativa no
numero e/ou tamanho dos granulos em compara¢do com o parasita sem tratamento,
pois foram observados 18,1 + 1,8 grénulos por célula em epimastigotas ndo tratados
contra 15,6 + 0,92 nos tratados (Figuras 13 B e Figura 14). A (nica alteragéo visivel

observada foi um aumento na granulacdo da proteina nas formas epimastigotas
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tratadas com 2 mM de puromicina: 21,5 + 0,65 granulos por célula comparado com
18,1 = 1,8 granulos por célula de epimastigotas ndo tratados (Figura 14). Nos
epimastigotas sob estresse nutricional nenhuma alteracdo visivel foi observada no
tratamento com cicloheximida (11,8 = 0,59 granulos por célula) comparado aos
parasitas estressados nao tratados que apresentaram 12,2 + 1,7 granulos por célula
(Figura 13 B e Figura 14). O tratamento com puromicina levou a um ligeiro aumento
no nimero de granulos por célula: de 12,2 + 1,7 em parasitas estressados néo tratados
para 14,6 = 0,62 granulos por célula no tratamento com puromicina (Figura 13 B e
Figura 14).

O ensaio de co-localizagdo com a proteina TcDhh1 foi realizado para checarmos
se ZF-211.70 poderia estar associada a estruturas tipo P-bodies. Para tanto, utilizamos
epimastigotas em fase logaritmica de crescimento e epimastigotas sob estresse
nutricional. Tanto nas formas epimastigotas quanto nos parasitas estressados ocorre
pouca co-localizacdo dos granulos, sendo que a maioria parece estar adjacente, sem

sobreposicéao (Figura 13 C).
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DaR IF-211.70 1 Merged

Epimastigota

Eslponss

Figura 13. Ensaios de imunolocalizacdo da proteina ZF-211.70 (A, B e C) em formas epimastigotas
em fase logaritmica de crescimento, epimastigotas sob estresse nutricional, epimastigotas em
diferenciacdo aderidos ao substrato por 24 horas e tripomastigotas metaciclicos. Os tratamentos com
as drogas cicloheximida (100 ug/mL) ou puromicina (2 mM) foram feitos com epimastigotas em
crescimento logaritmico e epimastigotas sob estresse nutricional. O anticorpo foi testado na diluicdo
1:100. Nos ensaios de co-localizagdo com a proteina TcDhhl o antisoro foi produzido em coelho e
utilizado na diluicdo 1:100. Os anticorpos secundarios (1:400) utilizados foram: anti-camundongo
marcado com o fluordforo Alexa 488 e anti-coelho marcado com Alexa-546. Nucleos e cinetoplastos
foram corados com DAPI e sobrepostos (Merged). Barra = 10 pm. DIC — contraste interferencial

diferencial. Pl serum — soro pré-imune utilizado na mesma diluigcao do respectivo soro imune.
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Figura 14. Média do nimero de granulos que contém a proteina ZF-211.70. Média por célula (eixo y)
+ 0 desvio padrdo (n = 90). (A) Média do nimero de granulos que contém a proteina ZF-211.70 em
diferentes etapas do ciclo de vida: epimastigotas em crescimento exponencial (epimastigota),
epimastigotas sob estresse nutricional (estresse), epimastigotas em diferenciagdo aderidos ao
susbstrato por 24 horas (aderido 24 h). (B) Média do nimero de granulos que contém a proteina ZF-
211.70 em epimastigotas com diferentes tratamentos como cicloheximida e puromicina. (C) Média do
nimero de grénulos que contém a proteina ZF-211.70 em parasitas estressados com diferentes

tratamentos como cicloheximida e puromicina.
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Nas formas epimastigotas do T. cruzi, a proteina EF1-a apresentou um padrao de
fluorescéncia granular distribuido por todo o citoplasma (Figura 15 A). Nos parasitas
estressados, em diferenciacdo aderidos ao substrato e tripomastigotas metaciclicos
houve uma diminuigdo significativa na distribuicdo da proteina na célula com uma
tendéncia de concentragdo na regido anterior do parasita (Figura 15 A). O tratamento
com as drogas cicloheximida e puromicina ndo causaram alteragdes na distribuicdo de
EF1l-o no citoplasma de T. cruzi tanto em epimastigotas em fase logaritmica de
crescimento quanto em parasitas sob estresse nutricional (Figura 15 B). Apesar de
EF1-a estar envolvida com a elongacgéo da traducédo sua localizagdo celular ndo sofreu
alteracdo em resposta ao tratamento com drogas que inibem o inicio e a elongacéo da
traducéo.

A proteina PFS apresentou uma localizagdo pouco distribuida pelo citoplasma de
epimastigotas com uma marcagdo pronunciada na porcao anterior entre o flagelo e o
cinetoplasto (Figura 15 C). Esse padrdo se manteve em todas as formas analisadas
(estresse, aderido 24 horas e tripomastigotas) e também ndo se alterou apds tratamento

com as drogas cicloheximida e puromicina (Figura 15 D).
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Figura 15. Ensaios de imunolocalizacdo das proteinas EF1-o. (A e B) e PFS (C e D) em formas
epimastigotas em fase logaritmica de crescimento, epimastigotas sob estresse nutricional,
epimastigotas em diferenciacdo aderidos ao substrato por 24 horas e tripomastigotas metaciclicos. Os
tratamentos com as drogas cicloheximida (100 pug/mL) ou puromicina (2 mM) foram feitos com
epimastigotas em crescimento logaritmico e epimastigotas sob estresse nutricional. Os anticorpos
foram testados nas seguintes dilui¢cBes: EF1-o (1:100) e PFS (1:500) Os anticorpos secundarios
(1:400) utilizados foram: anti-coelho marcado com Alexa 488 e anti-coelho marcado com Alexa-546.
Nucleos e cinetoplastos foram corados com DAPI e sobrepostos (Merged). Barra = 10 um. DIC —
contraste interferencial diferencial. Pl serum — soro pré-imune utilizado nas mesmas diluicdes dos

respectivos soros imunes.
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Em epimastigotas a proteina PF2aS apresentou uma marcagdo nuclear em quase
100% dos parasitas assim como uma marcagdo pontual na porcdo anterior entre o
flagelo e o cinetoplasto semelhante a PFS (Figura 16 A). Em parasitas estressados
houve uma diminuicdo da marcacdo nuclear, com apenas 30% dos parasitas
apresentando marcacdo nuclear (Figura 16 A). Esse padrdo se manteve nos parasitas
em diferenciacdo aderidos ao substrato (Figura 16 A). Nas formas tripomastigotas
metaciclicas a marcagdo nuclear foi extremamente fraca (Figura 16 A). Ao tratarmos
0s epimastigotas com cicloheximida nenhuma alteragdo foi observada, com todos os
parasitas apresentando marcagdo nuclear (Figura 16 B e Figura 17). No entanto, ao
tratarmos as células com puromicina houve uma diminuicdo significativa no nimero
de parasitas com marcagédo nuclear em cerca de 50% dos parasitas observados (Figura
16 B e Figura 17). Nos parasitas estressados o tratamento com cicloheximida né&o
alterou o padrdo de marcacgédo, onde apenas 30% das células continuaram com o nucleo
marcado. Ao tratarmos os parasitas estressados com puromicina a marcacdo nuclear
praticamente desapareceu ficando distribuida pelo citoplasma na forma de granulos
(Figura 16 B e Figura 17).

Os soros pré-imune correspondentes as inoculacfes das proteinas analisadas néo

detectaram qualquer proteina nos ensaios de imunofluorescéncia.
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Figura 16. Ensaios de imunolocalizagdo da proteina PF2aS (A e B) em formas epimastigotas em fase

logaritmica de crescimento, epimastigotas sob estresse nutricional, epimastigotas em diferenciacdo
aderidos ao substrato por 24 horas e tripomastigotas metaciclicos. Os tratamentos com as drogas
cicloheximida (100 pg/mL) ou puromicina (2 mM) foram feitos com epimastigotas em crescimento
logaritmico e epimastigotas sob estresse nutricional. O anticorpo foi testado na diluicdo 1:250. Os
anticorpos secundarios (1:400) utilizado foi anti-coelno marcado com Alexa 488. Nucleos e
cinetoplastos foram corados com DAPI e sobrepostos (Merged). Barra = 10 um. DIC — contraste

interferencial diferencial. Pl serum — soro pré-imune utilizado na mesma dilui¢do do soro imune.
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Figura 17. Analise do padrdo de distribuicdo de PF2aS em T. cruzi. Foram utilizados epimastigotas
em fase logartitmica de crescimento (Epimastigotas) e epimastigotas sob estresse nutricional
(Estresse). Os parasitas foram tratados com as drogas cicloheximida (ciclo) e puromicina (puro). Ap6s
0 ensaio de imunolocalizagdo por imunofluorescéncia indireta, o padréo de distribuicdo de PF2aS foi
avaliado quanto a presenga ou auséncia de marcacdo nuclear nos parasitas submetidos ou ndo ao
tratamento com as drogas puromicina e cicloheximida. O experimento foi realizado em triplicata e

indicam a porcentagem de parasitas que possuiam marcacao nuclear de PF2a.S.
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4.1.9 Andlise dos complexos através de gradientes de sedimentagdo de

Sacarose.

Para investigar se as proteinas EFl-a. PF2aS e PFS estdo presentes em
complexos protéicos citoplasmaticos analisamos o perfil de sedimentagdo e a
distribuicdo destas proteinas em gradientes de densidade de sacarose (15-55%). Os
extratos protéicos das formas epimastigotas em fase logaritmica de crescimento e
epimastigotas sob estresse nutricional foram tratados com cicloheximida ou EDTA ou
puromicina, adicionados aos gradientes e centrifugados a 192.000 x g por 2 horas a
4°C em ultra centrifuga Beckman com rotor SW40. As fragbes foram coletadas e
analisadas por Western blotting utilizando os anti-soros contra as proteinas EF1-a
PF2aS e PFS.

Um perfil de sedimentagdo tipico de polissomos foi obtido quando o extrato das
formas epimastigotas foi tratado com cicloheximida, uma droga que inibe a fungdo do
fator de tradugdo eEF2, que atua na translocacdo do peptidil-tRNA do sitio A do
ribossomo para o sitio P, bloqueando dessa maneira a elongacdo da traducdo e
mantendo os ribossomos associados ao mMRNA. Neste gradiente as proteinas EF1-1a.,
PF2aS e PFS foram detectadas desde as fracdes leves até a fracdo correspondente aos
polissomos com trés ribossomos (Figura 18 1).

Para os ensaios de dissociagdo dos polissomos, 0s extratos foram tratados com
puromicina, um antibiotico que causa a liberacéo prematura da cadeia polipeptidica em
construgcdo no ribossomo e com EDTA, um quelante de ions divalentes. Nestes
ensaios, um perfil de dissociacdo caracteristico foi obtido e a distribuicdo de EF1-
o (Figura 18 1 A), PF2aS (Figura 18 | B) e PFS (Figura 18 I C) nos gradientes de
sacarose foi semelhante ao tratamento com cicloheximida.

Nos gradientes de epimastigotas sob estresse nutricional tratados com
cicloheximida, os polissomos foram menores e menos abundantes e as proteinas EF1-

o, PF2aS e PFS estavam presentes em todas as fragdes inclusive nas mais pesadas
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(Figura 18 II). O padrdo de migracdo das proteinas EFl-a, PF2aS e PFS apos
tratamento com puromicina e EDTA em parasitas estressados foi semelhante ao obtido
com epimastigotas submetidos aos mesmos tratamentos (Figura 18 Il E, F e G).

Ao se tratar o extrato das formas epimastigotas com cicloheximida, a proteina
ZF-211-70 foi detectada somente nas fracdes leves até a fracdo correspondente a um
ribossomo (Figura 18 I D).

J& com o tratamento com puromicina, o padrdo de distribuicdo mudou e a
proteina ZF-211.70 foi detectada até nas fracGes mais pesadas do gradiente. O
tratamento com EDTA levou a um perfil de distribuigdo de ZF-211.70 semelhante ao
tratamento com cicloheximida nos gradientes de sacarose. Esse resultado era esperado
uma vez que ZF-211.70 possui um ion zinco em seu sitio ativo sendo este quelado pelo
EDTA, o que levou a perda da funcéo dessa proteina.

Em parasitas sob estresse nutricional tratados com cicloheximida, os polissomos
foram menores e menos abundantes confirmando a queda na taxa de traducdo. Nos
gradientes de epimastigotas sob estresse nutricional tratados com cicloheximida a
poteina ZF-211.70 estava presente até as fragcOes correspondentes a um ribossomo
(Figura 18 Il H). Apos o tratamento com puromicina, a proteina ZF-211.70 migrou um
pouco mais para as fragdes mais pesadas quando comparada com cicloheximida,
corroborando os dados obtidos com epimastigotas (Figura 18 Il H). O ensaio de

estresse com EDTA néo foi realizado por causar a perda de funcéo da proteina.
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Figura 18. Perfil de sedimentagdo das proteinas EF1l-o, PF2aS, PFS e ZF-211.70 em gradientes de
sacarose. Gradiente de sacarose (15 — 55%) de epimastigotas (l) e parasitas estressados (I1). As células
foram tratadas com cicloheximida, puromicina e/ou EDTA. As posicGes das subunidades 40S, 60S, o
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mondmero 80S e polissomos estdo indicados. As fracbes foram analisadas por Western blotting com
0S soros contra as proteinas: A e E- EF1-a diluicdo 1:250, B e F - PGF20.S 1:500, C e G - PFS 1:1000
eDeH -2ZF-211.70 1:250.
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4.2 SESSAO 2 - RNA

4.2.1. ldentificagdo dos mRNAs presentes nas fraces polissomal e pos-

polissomal.

Com o isolamento dos mMRNPs presentes nas fragfes polissomal e pds-polissomal
de parasitas em escala logaritmica de crescimento e parasitas sob estresse nutricional
foi feito em paralelo a analise dos mRNAs associados a estes complexos atraves de
ensaios de microarranjo. O desenho experimental destas analises consistiu em
comparar 0s mRNAs provenientes da fragcdo polissomal (Pol) com os da fragdo pos-
polissomal (PP) de epimastigotas e parasitas submetidos a estresse nutricional atraves
de ensaios de hibridacdo competitiva em microarranjos de DNA.

A avaliacdo das amostras por microarranjo é complexa por ser extremamente
influenciada por ruidos relacionados aos procedimentos técnicos e aqueles inerentes a
complexidade dos sistemas bioldgicos. As causas do ruido sdo diversas e estdo
presentes de maneira desigual em diferentes experimentos distintos de microarranjo.
Assim, para tentar controlar o ruido técnico bem como o ruido bioldgico, as amostras
foram obtidas através de trés experimentos, realizados com o mesmo rigor técnico
(replicatas técnicas) a partir de culturas distintas de T. cruzi (replicatas bioldgicas). A
Tabela 7 mostra as quantidades de RNA obtidas apos a purificacdo das amostras com o
kit RNeasy (antes da amplificagdo) e ap0s a etapa de purificagio dos CRNAs
amplificados, presentes nas amostras Pol e PP tanto de epimastigotas quanto de
parasitas estressados (Tabela 7). O protocolo de marcacdo das amostras com 0s

fluoroforos Cy3 e Cyb5 esta representado na Tabela 8.
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Tabela 7. Eficiéncia de amplificacdo do mRNA extraido.

Resultados |

Pré-amplificacdo Po6s-amplificacéo

Condicéo Amostra Réplica ng/uL ng/uL
Polissomal L 2t 1974,09
Epimastigota 2 39,6 1643,22

A 3 84,4 2850,89
: Pos-polissomal 1 invalido 216,51
t EpirF;astigota 2 invalido 505,19
0 3 17,6 1515,28
Sl 1 31,2 2631,14
i (E)sltssom 2 26,8 2157,7
a resse
| 3 52,8 2503,27
, . 1 invalido 1256,81
Pos-polissomal o
Estresse 2 invalido 600,56
3 invalido 1275,13
i 1 76,9 1558,03
Polissomal
Epimastigota 2 10,89 1559,82
5 3 66,04 2102,34
® pespol 1 1,15 858,56
[ Pos-polissomal
X Epimastigota 2 1,66 1534,66
0 3 5,56 1683,62
Polissomal L 52,96 2626,79
5 Estresse 2 94,14 1849,43
a 3 57,74 415,9
! s-nol 1 7,51 2200,18
Pos-polissomal
Estresse 2 72,25 1502,58
3 15,87 1986,81
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Tabela 8. Protocolo de marcagdo das amostras com os fluoréforos Cy3 e Cys5.

Fluoréforo
Condicdo Cy3 Cy5

Pol Epil PP Epil

B PP Epi2 Pol Epi 2
. Pol Epi 3 PP Epi 3
x | PP Str1 Pol Str1
0 Pol Str 2 PP Str 2
PP Str 3 Pol Str 3

A PP Epil Pol Epi 1
,: Pol Epi 2 PP Epi 2
0 PP Epi3 Pol Epi 3
s Pol Str 1 PP Str1
a PP Str 2 Pol Str 2

! Pol Str 3 PP Str3

Epi — epimastigotas em escala logaritmica de crescimento, Str — epimastigotas sob estresse nutricional

Os fluoroforos possuem diferengas em sua estrutura, capacidade de incorporacéo
ao alvo, emissdo de fluorescéncia e foto-estabilidade. Estes fatores podem interferir
nos dados coletados ocasionando uma quantificacdo diferencial dos dois fluoréforos,
de acordo com a intensidade dos mesmos. No entanto, a variabilidade adicionada pelo
uso dos fluoroforos pode ser compensada. Assim, duas réplicas tiveram o mesmo
protocolo de marcacgdo (Cy5 x Cy3) e na terceira réplica houve a inversao dos corantes
(Cy3 x Cy5) numa tentativa de anular efeitos de incorporagao fluoréforo-especifica.

Apesar de termos realizado o desenho experimental em triplicata tanto alto sal
quanto baixo sal, os ensaios de hibridagdo foram feitos com a triplicata de baixo sal em
epimastigotas e triplicata de baixo sal e uma réplica de alto sal de parasitas
estressados. Essa discrepancia ocorreu em decorréncia da quebra da estacdo de

hibridacéo, o que impossibilitou a continuidade dos experimentos.
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O critério de analise adotado para comparar 0s genes diferencialmente
representados entre as amostras Pol e PP foi um fold change — FC - de duas vezes
(nimero de vezes em que um gene difere em nivel de expressdo entre duas amostras
em comparagdo). Esse critério mais rigoroso teve que ser usado pelo fato de ndo
termos observado diferengas estatisticamente significativas entre as fragdes polissomal
e pos-polissomal. Estipulando o FC de duas vezes n6s diminuimos o numero de genes
selecionados, porém aumentamos a confiabilidade dessa selegdo. Nesse critério
nenhuma sonda controle presente na lamina de microarranjo foi identificada
aumentando a confiabilidade da nossa selecéo.

A partir de ecolha do FC igual ou maior que 2 nos obtivemos 44 genes com
expressdo aumentada na fracdo polissomal e 24 genes com expressdo aumentada na
fracdo pos-polissomal de epimastigotas, 76 genes com expressao aumentada na fragéo

polissomal e 40 genes na fracdo pos-polissomal de parasitas estressados (Figura 19).
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Figura 19. Classificacdo dos mRNAs identificados de epimastigotas em fase logaritmica de
crescimento nas fragBes polissomal n= 44 (A), pés-polissomal n= 24 (B) bem como epimastigotas sob

estresse nutricional fragdes polissomal n= 76 (C) e pos-polissomal n= 40 (D) quanto a atuacdo em

funcdo, processos bioldgicos e componente celular.
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Tabela 9. Lista com os genes diferencialmente expressos identificados através da analise de
microarranjo (FC > 2).

Epimastigota - genes com expressao aumentada (2x)
hypothetical protein, conserved

ATP-dependent DEAD/H RNA helicase, putative

dynein heavy chain, putative

cyclophilin, putative,PPlase, putative,rotamase, putative,peptidyl-prolyl cis-trans isomerase, putative
hypothetical protein, conserved

hypothetical protein, conserved

N(2), N(2)-dimethylguanosine tRNA methyltransferase, putative
kinesin, putative

hypothetical protein, conserved

hypothetical protein

RNA helicase, putative

hypothetical protein, conserved

hypothetical protein, conserved

C-terminal motor kinesin, putative

protein kinase, putative,serine/threonine protein kinase, putative
DNA-damage inducible protein DDI1-like protein, putative
hypothetical protein, conserved

calcium-translocating P-type ATPase, putative

hypothetical protein, conserved

RNA-binding protein, putative

proteasome alpha 3 subunit, putative

succinyl-CoA ligase [GDP-forming] beta-chain, putative
mitochondrial DNA-directed RNA polymerase, putative
hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved
orotidine-5-phosphate decarboxylase/orotate phosphoribosyltransferase, putative, OMPDCase-OPRTase,
putative

serine/threonine protein kinase, putative,protein kinase, putative

hypothetical protein, conserved

tyrosine phosphatase, putative

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

ATP-dependent zinc metallopeptidase, putative,metallo-peptidase, clan MA(E), family M41, putative
hypothetical protein, conserved
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hypothetical protein, conserved

hypothetical protein, conserved
paraflagellar rod component, putative
hypothetical protein, conserved

protein kinase A regulatory subunit, putative

Epimastigotas — genes com expressao diminuida (2x)

hypothetical protein, conserved

D-isomer specific 2-hydroxyacid dehydrogenase-protein, putative
hypothetical protein, conserved

ras-family member, GTP-binding protein, putative
0O-6 methyl-guanine alkyl transferase, putative
mitotic centromere-associated kinesin (MCAK), putative
hypothetical protein

serine/threonine protein kinase, putative
serine-palmitoyl-CoA transferase, putative
mucin-associated surface protein (MASP), putative
mucin-associated surface protein (MASP), putative
hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

NUDIX hydrolase, putative

mucin TcMUCII, putative

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein

mucin-associated surface protein (MASP), putative
chaperonin HSP60 mitochondrial precursor, putative
dynein heavy chain, putative

Estresse - genes com expressao aumentada (2x)

hypothetical protein, conserved
hypothetical protein, conserved
hypothetical protein, conserved
hypothetical protein, conserved
Tb-291 membrane-associated protein-like, putative
hypothetical protein, conserved
hypothetical protein, conserved
hypothetical protein, conserved
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glycyl-tRNA synthetase, putative

kinesin, putative

hypothetical protein, conserved

hypothetical protein, conserved

DNA topoisomerase IB, large subunit, putative
mitochondrial DNA-directed RNA polymerase, putative
ATP synthase, putative

DNA topoisomerase |l, putative

tyrosine aminotransferase

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein

pyruvate dehydrogenase (lipoamide) kinase, putative
hypothetical protein, conserved

hypothetical protein, conserved

R27-2 protein, putative

hypothetical protein, conserved

acetylornithine deacetylase-like, putative
long-chain-fatty acid-CoA ligase protein, putative,acyl-CoA synthetase, putative,fatty acid thiokinase, long
chain, putative

retrotransposon hot spot (RHS) protein, putative
hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

axoneme central apparatus protein, putative
hypothetical protein, conserved

DNA-directed RNA polymerase 11 largest subunit, putative
hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein

MCAK-like kinesin, putative
delta-1-pyrroline-5-carboxylate dehydrogenase, putative
protein kinase, putative

t-complex protein 1, eta subunit, putative

hypothetical protein, conserved

Estresse — genes com expressao diminuida (2x)

hypothetical protein, conserved
protein kinase ck2 regulatory subunit, putative
protein kinase, putative
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guanin nucleotide-binding protein, putative
hypothetical protein, conserved

calpain-like cysteine peptidase, putative
hypothetical protein

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

mucin-associated surface protein (MASP), putative
hypothetical protein, conserved

mucin TcMUCII, putative

hypothetical protein, conserved

ankyrin repeat protein, putative

mucin TcMUCII, putative

mucin TcMUCII, putative

hypothetical protein, conserved

hypothetical protein

elongation factor 1-gamma (EF-1-gamma, pseudogene), putative
hypothetical protein, conserved

mitochondrial carrier protein, putative
mucin-associated surface protein (MASP), putative
hypothetical protein, conserved

hypothetical protein

mucin-associated surface protein (MASP), putative
clathrin assembly sigma-adaptin protein complex 4, putative
mucin TcSMUGS, putative

hypothetical protein, conserved

ribosomal protein L24, putative

mucin TcMUC (pseudogene), putative

mucin TcMUCII, putative

hypothetical protein
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4.2.2 Aperfeicoamento da técnica de hibridacéo fluorescente in situ (FISH)

A técnica de hibridacéo fluorescente in situ, € uma ferramenta bastante util para a
deteccdo de sequéncias especificas de DNA ou RNA em celulas e tecidos. Ela utiliza
sondas que podem ser diretamente marcadas (nucleotideo marcado com fluoroforo) ou
através de moléculas secundarias fluorescentes (anticorpo secundario marcado com
fluoroforo). Essa técnica é Util para visualizacdo da localizacdo de mRNAs alvo e
também para a confirmacao de resultados obtidos a partir de ensaios de ribondmica. A
utilizacdo da metodologia de hibridacdo in situ por fluorescéncia podera contribuir
para a compreensdo do papel da localizagdo de mRNPs como mecanismo poés-
transcricional de controle da expressdo génica em T. cruzi. Para aperfeicoarmos a
técnica selecionamos sondas para 0 mMRNA da a-tubulina por ser abundante,
facilitando sua visualizagdo e para o mRNA que codifica para a proteina PFR2
(Paraflagellar Rod protein 2). A proteina PFR2 é um componente do citoesqueleto que
se localiza ao longo do flagelo proximo ao axonema, emergindo da bolsa flagelar em
kinetoplastida (Vickerman, 1962). PFR2 foi escolhida por ser uma proteina especifica
de flagelo. Como a localizagédo da proteina & especifica duas hipoteses sdo possiveis:
ou a proteina é sintetizada no citoplasma e transportada para a porgdo anterior do
parasita ou entdo 0 MRNA da PFR2 é transportado até a base do flagelo e a proteina é
sintetizada naquele local especifico. Para testar ambas as hipOteses nos entdo
sintetizamos sondas para deteccio do mMRNA da PFR2. A sintese dos
oligonucleotideos foi desenhada de modo a termos a fita anti-sense que se anela ao
mRNA alvo bem como a fita sense, cuja sequéncia é igual a do mRNA alvo e por isso
usada como controle dos experimentos. Diferentes concentracdes de sondas foram
testadas sendo que a que gerou melhores resultados foi 1 ng (Figura 20). Em
epimastigotas em crescimento exponencial o padrdo de distribuicdo do mRNA da a-
tubulina mostrou-se disperso de maneira homogénea no citoplasma (Figura 20 A). A

fluorescéncia obtida com a sonda anti-sense foi mais intensa quando comparada a
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sonda sense, mas essa ainda fluoresce com certa intensidade, o que faz com que seja
necessario o melhoramento da técnica visando minimizar essa fluorescéncia do
controle (Figura 20 A). Em epimastigotas sob estresse nutricional o padrdo de
distribuicdo do mRNA da a-tubulina apresentou um padrdo de fluorescéncia mais
granular, indicando uma mobilizacdo desse mMRNA para granulos de estocagem e/ou
degradacdo (Figura 20 B). O padréo de fluorescéncia com as sondas para 0 mRNA da
PFR2 ficou distribuido no citoplasma, com uma concentragdo maior na porgao anterior
e em algumas células é possivel visualizar uma fluorescéncia ao longo do flagelo do
parasita indicando uma possivel localizacdo desse mRNA perto da regido onde o

mesmo é traduzido (Figura 20 C e D).

Epi 3 dias
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FPFR mRMNA Dapi
- L =
D

Figura 20. Localizacdo dos mRNAs que codificam a-tubulina e PFR2 pela técnica de FISH. A —

Localizacdo da sonda para a-tubulina marcada com Alexa fldor-UTP (50 ng) em epimastigotas em
crescimento logaritmico. No painel inferior o padrdo de localizacdo com a sonda sense (controle)
também marcada com Alexa flior-UTP B - Localizag8o da sonda para a-tubulina marcada com Alexa
flior-UTP (50 ng) em epimastigotas sob estresse nutricional. No painel inferior o padrdo de
localizacdo com a sonda sense (controle). C - Localizagdo da sonda para PFR2 marcada com Alexa
flior-UTP (50 ng) em epimastigotas em crescimento logaritmico. No painel inferior o padrdo de
localizacdo com a sonda sense (controle). D — aumento do campo para evidenciar os parasitas com
marcacdo do mRNA para PFR2 flagelar em epimastigotas em crescimento logaritmico. Nucleos e

cinetoplastos foram corados com DAPI e sobrepostos (Merged).

114



Discussao

5 DISCUSSAO

A expressdo génica em T. cruzi apresenta algumas peculiaridades como a
auséncia de promotores tipicos para a enzima RNA polimerase Il, a transcricdo ter
inicio dentro de uma regido intercistronica e ocorrer em ambas as direcGes além de
dezenas a centenas de genes de fungdo nédo relacionadas sdo transcritos numa mesma
unidade policistronica (Martinez-Calvillo et al., 2003) e apresentarem diferentes niveis
na expressdo de suas proteinas (Gibson et al., 1988). Estas e outras caracteristicas ja
descritas indicam que a regulacdo da expressdo génica nestes organismos seja
majoritariamente pds-transcricional, possivelmente baseada em mecanismos que
envolvam a estabilidade dos mRNAs e/ou sua disponibilidade para serem traduzidos,

alem daqueles que afetam a estabilidade ou atividade de proteinas.

Nos ultimos anos, varias pesquisas tém indicado que operons pos-transcricionais
e a formacdo de granulos de RNA sdo estruturas chave na regulacdo da expresséo
génica (Moore, 2005). Assim, tendo em vista a importancia dos mecanismos de
regulacdo pos-transcricional em tripanossomatideos, resolvemos investigar a presenca
e composicdo de complexos mRNA-proteinas (MRNPs) em T. cruzi e verificar o papel

destes complexos na regulacéo da expressao génica do parasita.

O isolamento de proteinas e complexos protéicos ligados a mRNAs através de
uma técnica mais abrangente permitiu uma visdo global das proteinas que interagem
com os mRNAs e sua dindmica quando se compara um parasita em crescimento

exponencial ao parasita sob estresse nutricional.

Algumas das proteinas identificadas foram especificas de parasitas estressados e
suas anotagdes funcionais indicam se tratarem de proteinas envolvidas com protedlise.
Esse resultado evidencia que nessa condicdo de estresse vias de degradacdo estdo
ativadas em resposta a essa condicdo adversa a qual o parasita é submetido. Pode-se

especular que os mRNAs que estdo associados a essas proteinas que estdo sendo
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destinadas a degradacdo estejam também sendo degradados. Os dados gerados também
possibilitaram observar que em parasitas estressados 0 numero de proteinas
ribossomais identificadas na fracdo polissomal foi menor quando comparado a
epimastigotas e maior na fracdo pos-polissomal de estresse. Isto indica que a traducéo
estd diminuida em parasitas estressados com desassociagdo dos polissomos, fazendo
com que as proteinas antes associadas a eles fiquem livres no citoplasma sendo

identificadas na fracdo pos-polissomal (Figura 8 e Tabela 3).

As proteinas envolvidas com metabolismo foram as mais representadas em todas
as fracOes analisadas. Esse fato foi inesperado, mas ao buscarmos na literatura dados
sobre funcdes ndo-canbnicas de proteinas metabolicas observamos que enzimas
multifuncionais podem atuar tanto em vias metabdlicas quanto na regulacdo da
expressdo génica em procariotos e eucariotos. Exemplos disto sdo: a gliceraldeido-3-
fosfato-desidrogenase (Singh and Green, 1993), inosina monofosfato desidrogenase
(McLean et al., 2004), acetil-CoA carboxilase (Benson et al., 2008), lipin-1 (Reue and
Zhang, 2007), aminoacil-tRNA sintetase (Martinis et al., 1999), LIv5p, que é requerida
para a sintese de aminoacidos de cadeia ramificada (Bateman et al., 2002),
fosfofrutoquinase (Rabinovitz, 1991) e Arg5,6, um enzima mitocondrial envolvida na
biossintese da arginina que também participa na transcri¢cdo de genes alvo no nucleo e
na mitocondria (Hall et al., 2004).

Para explorar as funcbes das proteinas classificadas com atuantes no
metabolismo fizemos um sub-classificacdo que possibilitou observar que as fungdes
mais representadas foram correspondentes a oxido-reducéo, glicolise e protedlise,
sendo que protedlise foi a funcdo correspondente a proteinas majoritariamente

identificadas em parasitas estressados como discutido acima (Tabela 5).

Além das evidéncias da literatura, o aumento da concentracdo de NaCl para 300
mM ajudou a identificar as mRNPs core e a descartar a hipotese de contaminacgéo das
amostras com proteinas de metabolismo (Tabela 4). Foram identificadas 154 proteinas

que foram classificadas quanto a funcéo e/ou processo biologico. Grupos de proteinas
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de ligagdo a RNA e proteinas ribossomais estdo mais representados em alto sal do que
baixo sal. Isso pode ser explicado pelo fato dessas proteinas serem de forte interacao
com o RNA e no caso das de ligagdo a RNA indicam que estas formam o cerne de
muitos mMRNPs. Um exemplo de proteinas que ligam RNA e formam cerne de mRNPs
é a TcPUF6, que estd envolvida com degradacdo dos mRNAs alvo e forma granulos
citoplasméaticos de mRNPs em T. cruzi que se co-localizam com TcDhhl, proteina
componente de P-bodies (Dallagiovanna et al., 2008). Outro exemplo é a protein TTP
(tristetraprolina), proteina ligadora de RNA com dominio dedo de zinco CCCH, que se
liga especificamente a elementos ARE (elementos ricos em AU) dentro da regido 3’
nédo traduzida dos mRNAs alvo. TTP se liga a diferentes mMRNAs, tais como o que
codifica para o fator de necrose alfa (TNF-co), interleucina 3 e ciclooxigenase 2
(revisto por Cao, 2004). A ligagdo de TTP nos elementos ARE resulta na
desestabilizacdo desses mRNAs. TTP atua na nucleagdo de granulos de estresse
(revisto por Anderson & Kedersha, 2009).

Uma abordagem utilizada durante a analise dos dados foi evidenciar a
identificacdo de proteinas sabidamente envolvidas com o metabolismo de RNA que foi
essencial para confirmarmos a eficiéncia da metodologia utilizada. Uma das proteinas
identificadas foi a NOT1, que faz parte do complexo CCR4-CAF1-NOT1 de
degradacdo de mRNAs. A degradacdo do mRNA pode ser ativada pelo encurtamento
da cauda poli(A) na extremidade 3’ expondo o transcrito & acdo do exossomo, um
complexo de exonucleases 3’ a 5’ (Tucker et al., 2001). A desadenilagdo é um
importante passo na traducdo e estabilidade do mRNA e o principal complexo é
CCR4-CAF1-NOT1, altamente conservado em eucariotos (Tucker et al., 2002). NOT1
é 0 cerne do complexo, ligando CCR4 e CAF1. CCR4 ¢ a subunidade catalitica da
desadenilase e contém o dominio exonucleasico 3’ a5’ (Tucker et al., 2001; Tucker et
al., 2002). A proteina NOT1 foi detectada exclusivamente na fragcdo pos-polissomal de
parasitas estressados, consistente com a hipdtese de que ocorre a liberacdo de muitos
MRNAs dos ribossomos com consequente rearranjo dos transcritos a serem destinados

a traduc@o em resposta ao estresse ou ainda reprimidos ou degradados e nesse caso faz
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sentido que essa proteina tenha sido identificada na fracdo ndo envolvida na tradugéo
de parasitas estressados, onde a taxa de degradacdo de mRNA é maior (van Hoof &
Parker, 2002).

Outra identificacdo interessante foi uma proteina TIA-1-like em todas as fragdes
analisadas tanto em epimastigotas quanto em estresse. TIA-1 (T-cell intracellular
antigen 1) é uma proteina de ligacdo ao RNA com motivos RRM (RNA-recognition
motif). Ela possui 3 motivos RRM na por¢do amino-terminal e um dominio rico em
glutamina na regido carboxi-terminal (Kawakami et al., 1994). TIA-1 é conhecida por
reprimir a traducdo dos mRNAs que codificam para o fator de necrose alfa (TNF-o) e
ciclooxigenase 2 (COX-2) (Férch & Valcarcel, 2001). Tem também papel na
regulacdo de splicing alternativo de pré-mRNAs. A repressao traducional por TIA-1
ocorre em resposta a estresse (Anderson & Kedersha, 2002). A ativagdo de certas
proteinas quinases resultam na fosforilagdo da subunidade alfa do fator de iniciagéo
eucariotico 2 (elF2a), uma proteina que carrega o tRNA™ para a subunidade
ribossomal menor para formar o complexo terciario e disparar a traducdo. Durante o
estresse o resultado € a inibicdo da traducdo pela fosforilagdo da proteina elF2a. por
diminuir a formacdo do complexo ternario, consequentemente inibindo a traducdo.
Nessas condig¢des, TIA-1 pode interagir com o complexo de iniciagdo incompetente
ligando-se a regido 5° do mRNA (Anderson & Kedersha, 2002). A agregacdo dos
transcritos promovida pela TIA-1 é o primeiro passo em diregdo a formacdo dos
granulos de estresse, que séo sitios de repressao traducional (Anderson & Kedersha,
2002). As mdaltiplas funcbes de TIA-1 no controle da traducdo é similar em ceélulas
Ssujeitas a estresse ou ndo, 0 que demonstra sua importancia no metabolismo do
mMRNA. A identificacdo dessa proteina TIA-1-like em todas as fracOes analisadas
sugere que essa tenha um papel importante em T. cruzi assim como em outros
eucariotos atuando tanto em processos nucleares quanto citoplasmaticos e podendo

estar associadas a polissomos neste parasita.

118



Discusséo|

NoOs também identificamos a proteina Dhh1, que pertence a uma subfamilia de
DEAD box helicases altamente conservada. Essa proteina e também conhecida como
RCK/p54 em humanos (Coller et al., 2001). Ela estimula a retirada do cap 5’por
interagir com varias proteinas envolvidas nesse processo, incluindo a DCP1,
juntamente com Lsm1l e Patl, que aumentam a taxa de decapping (Coller et al., 2001).
Em leveduras, Dhhl é necessaria para a repressdo global da tradugdo, pelo
enderecamento dos mRNAs alvo para retirada do cap e pela promocdo da associagéo
dos mRNAs em P-bodies (Sheth & Parker, 2003). P-bodies séo sitios onde 0 mMRNA
pode ter seu cap removido e degradado ou estocado para subsequente traducgdo (Sheth
& Parker, 2003). A formacdo dos P-bodies é dinamica e responde a condicOes de
estresse aumentando em numero e tamanho. Drogas também influenciam na dindmica
dos P-bodies, pois quando o processo de elongacdo da traducdo é bloqueado por
inibidores como a cicloheximida, ocorre uma diminui¢cdo no nimero destas estruturas.
Por outro lado, quando os mMRNAs se dissociam dos polissomos devido a inibicdo do
inicio da traducéo causada por drogas como puromicina, 0 numero e o tamanho dos P-
bodies aumenta consideravelmente (Sheth & Parker, 2003; Teixeira et al., 2005),
indicando entdo que o nimero e o tamanho destas estruturas depende da quantidade de
mRNA disponivel para a degradagdo. Em T. cruzi, TcDhh1 forma mRNPs semelhantes
a P-bodies ou granulos de estresse, que podem estar envolvidos com regulacdo da
expressdo génica através da estocagem/degradacdo de mRNAs (Holetz et al., 2007). A
proteina TcDhhl foi identificada em todas as fragOes, tanto em epimastigotas em
crescimento logaritmico quanto em parasitas estressados, consistente com o descrito
em T. cruzi, onde TcDhhl é uma proteina importante formando grénulos tipo P-bodies
e atuando possivelmente com repressdo e/ou degradacdo de mRNAs (Holetz et al.,
2007; Holetz et al., submetido).

TcUBP1 é uma proteina de ligacdo de RNA rica em U e contém um unico
motivo RRM. Atua como um fator trans na desestabilizacdo de mRNAs por se ligar a
elementos ricos em AU das regifes 3’ ndo traduzidas do mRNA da SMUG mucina
(D’orso & Frasch, 2002; De Gaudenzi et al., 2005). Nos identificamos TcUBP1 em
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todas as fragbes de epimastigotas em crescimento logaritmico como também de

parasitas estressados.

Ataxina-2 tem sido relacionada a varios processos bioldgicos, incluindo
formacdo do filamento de actina, secrecdo e apoptose (Huynh et al., 1999; Ralser et
al., 2005). Em humanos, a ataxina-2 esta envolvida com uma desordem
neurodegenerativa chamada SCA2 (spinocerebellar ataxia type 2) (Huynh et al.,
1999). Essa desordem ¢é caracterizada por uma expansdo das repeticbes GAG
aumentando a regido poliglutamina da proteina (Huynh et al., 1999). A fungdo da
ataxina-2 ainda néo foi estabelecida, mas ela tem sido relacionada com metabolismo
de RNA. Esta proteina contém uma repeti¢cdo poliQ, um dominio LSm (Like Sm) que
liga RNA e um motivo de ligacdo a PABP/Pabl (PAM2) (Huynh et al., 1999).
Ataxina-2 foi também identificada associada a polissomos e interagindo com a
proteina ligadora de poli(A) (PABP1), que tem um importante papel no controle da
traducdo e regulacdo na degradacdo do mRNA (Ralser et al., 2005). Ataxina-2 interage
com a RNA helicase DDX6 (ortéloga de Dhhl em leveduras), que € um provavel
componente dos P-bodies. Alteraces no nivel de Ataxina-2 afeta a associa¢do dos P-
bodies e leva a mudancas na distribuicdo de TIA-1 em granulos de estresse. Todos
esses resultados sugerem um possivel papel na estocagem e degradacdo do RNA
(Satterfield & Pallanck, 2006). Duas proteinas com caracteristicas de ataxina-2-like
foram identificadas em nossas analises: uma presente em todas as fracGes e outra

somente nas fragdes polissomal e pds-polissomal de parasitas estressados.

elF2a. é a subunidade do fator de iniciagdo eucariotico 2 (elF2). Durante a
iniciacdo da tradugdo, GTP ligado a elF2 entrega tRNA™ & subunidade ribossomal
40S. A formagdo do complexo 80S envolve a hidrélise do GTP gerando GDP,
resultando na liberacdo do elF2-GDP. Para que uma nova rodada de tradugdo possa
ocorrer, 0 GDP precisa ser reposto por GTP. Durante o estresse, a subunidade elF2a é
fosforilada, diminuindo a disponibilidade de elF2-GTP- tRNA™ levando a associagio
em granulos de estresse (Anderson & Kedersha, 2002; Nonhoff et al., 2007). Noés
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detectamos elF2a exclusivamente na fragdo pos-polissomal de parasitas estressados,
consistente com os resultados obtidos em outros organismos nos quais esse proteina é
componente chave de grénulos de estresse, indicando que esta possa fazer parte de

granulos de RNA em T. cruzi formados em condigdes de estresse.

A partir da identificacdo das 542 proteinas, seis foram selecionadas para
caracterizacdo: EF1-a, PF2aS, PFS, ZF-211.70, CD-33.60 e Hip-11.150 (Tabela 6).

Em nossos resultados, a proteina EF1-o foi identificada em todas as fragdes tanto
de epimastigotas quanto de parasitas estressados. Esta proteina liga GTP e nessa forma
interage com aminoacil tRNA carregando-o para o sitio A do ribossomo (Pedersen et
al., 2000). O controle dos niveis desta proteina é importante para o funcionamento
celular normal por atuar como regulador do ciclo celular, sendo que a super-expresséo
de EF1-a estd associada a diversos tipos de tumores (Miyazaki et al, 2006). EF1-a
também foi descrita como uma proteina ligadora de actina em vérias espécies (Murray
et al, 1996; Gross & Kinzy, 2005). Essa associa¢do de EF1-o com actina € uma fungéo
ndo candnica, que pode indicar seu envolvimento com diversos processos celulares
como metabolismo (Lau et al, 2006), organizacdo do citoesqueleto (Liu et al, 1996a) e
expressdo génica. Em fibroblastos de embrides de galinha foi demonstrado que EF1-a
faz a conexdo entre a maquinaria de traducdo e o citoesqueleto responsavel pela
localizacdo de mRNAs. EF1-a se liga a0 mRNA da B-actina e faz a ancoragem entre
esse MRNA e a F-actina nas protrusfes desses fibroblastos (Liu et al, 2002). Também
se co-localiza com mRNAs poliadenilados e ribossomos (Bassel et al, 1994). EF1-a
também é encontrada em granulos de RNA que sdo transportados por microtibulos em
neuronios (Bassel et al, 1998). A partir dos resultados que obtivemos onde a proteina
EF1-o foi identificada em todas as fracGes tanto em epimastigotas quanto em estresse
e comparando com os dados obtidos na literatura podemos inferir que essa proteina

desempenhe também um papel importante em T. cruzi podendo atuar tanto na
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elongacdo da traducdo quanto na ancoragem entre 0s transcritos e o citoesqueleto para

o transporte de mRNAs no citoplasma.

A proteina anotada no genoma de T. cruzi como prostaglandina F 2-alfa sintase
(PF2aS) apresenta um dominio que se caracteriza por uma dobra barril-TIM,
primeiramente descrito na proteina triosefosfato isomerase (TIM ou TPI) que catalisa a
interconversdo de D-gliceraldeido fosfato (D-GAP) em dihidroxiacetona fosfato
(DHAP) (Mande et al., 1994). A dobra barril-TIM consiste em oito folhas  paralelas
voltadas para a porcdo interna sendo recobertas por oito o hélices na porgao exterior
(Mande et al., 1994). Essa dobra TIM é a dobra mais comum encontrada em enzimas
depositadas no banco de dados de proteinas (PDB) que possuem estruturas conhecidas.
E encontrada em diferentes familias de enzimas e catalisa reagbes completamente
distintas e néo relacionaveis (Hegyi & Gerstein, 1999). Um exemplo de enzima com
esse dominio é a dimetilamina desidrogenase que catalisa e formagdo de metilamina e
formaldeido a partir de dimetilamina e 4gua (Yang et al., 1995). A proteina PFS possui
um dominio pertencente a familia alfa-ceto redutases que incluem a aldeido redutase,
aldose redutase, xilose redutase, rho cristalina entre outras (revisado por Barski et al.,
2008). Elas catalisam transformagfes redox atuando em biossintese, metabolismo
intermediério e detoxificacdo, possuindo diversos substratos como glucose, esteroides,
lipidios e poluentes ambientais (Barski et al., 2008). A estrutura dessas proteinas é
similar e também fazem parte da familia dobra barril-TIM com um motivo de ligacdo a
NAD(P) na porgéo C-terminal (Borhani et al., 1992).

Prostaglandinas (PGs) atuam em diversos tecidos de mamiferos como
mediadores de uma ampla variedade de respostas fisioldgicas. Elas sdo sintetizadas a
partir do é&cido araquidonico via um intermediario endoperoxido instavel pela
ciclooxigenase (COX) e e eventualmente convertido por sintases especificas para um
de varios produtos relacionados tais como PGD2, PGE2 e PGF2a (Smith & DeWitt,
1996). Prostaglandinas desempenham um papel essencial em processos inflamatdrios,

regulagdo do tonus vascular, aborto esponténeo, disfun¢do ovariana, infertilidade,
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sonoléncia, broncoconstricdo, dor, febre, imunossupressao entre outros (Samuelson,
1979; Mathe et al., 1977; Oliw et al., 1983; Dubois et al., 1998; Hayashi, 2000;
Nencioni et al., 2004; Shibata et al., 2002; Ward et al., 2002). A producdo de
prostaglandinas ndo esta restrita a mamiferos, estudos demonstraram a produgdo de
PGs por parasitas tais como cestoides, nematoides e protozoarios (Alam, 1986; Kubata
et al., 1998; Baley & Chadee, 2000; Kubata et al., 2000). Em Schistosoma mansoni a
producdo de PGs parece estar associada com a transformacdo da cercaria em
schistossdbmulos (Fusco et al., 1986), enquanto que no protozodrio Amoeba proteus
PGs parecem atuar como sinalizadores durante a fagocitose, uma vez que parece
elicitar a formacdo de vacuolo (Prusch et al., 1989). Prostaglandinas sdo encontradas
em niveis elevados em animais infectados com Trypanosoma congolense e no fluido
cérebro-espinhal de humanos com infecgdo crbnica por T. brucei gambiense
(Mutaryoba et al., 1989; Pentreath et al., 1990). Na forma sanguinea do T. brucei, uma
morte celular programada tipo apaptose (PCD — programmed cell death) é induzida
pela prostaglandina D2 (PGD2) (Figarella et al., 2005). PGD2 é produzida e secretada
na forma stumpy de T. brucei (Kubata et al., 2002) que se mostrou mais sensivel a este
composto que a forma alongada do parasita (Figarella et al., 2005). A infecgdo por T.
cruzi é caracterizada por imunosupressdo na fase aguda com um declinio na resposta
linfoproliferativa aos antigenos de T. cruzi (Pinge-Filho et al., 1999; Michelin et al.,
2005). Outra caracteristica da infeccdo ¢é a elevada sintese de PGE2 (Michelin et al.,
2005). PGE2 é um potente imunomodulador e poderia contribuir para a
imunosupressdo observada durante a infeccdo de T. cruzi (revisto por Kubata et al.,
2007). A descoberta de PGs em T. cruzi pode indicar um papel importante para as
mesmas na doenca de Chagas (revisto por kubata et al., 2007). A prostaglandina F2a.
(PGF2a) esta associada com abortos durante a infeccdo pelo T. cruzi e também
desencadeia a diferenciacao/transformacéo em diversos parasitas e esta envolvida com
0 aumento da habilidade de parasitas penetrarem as células hospedeiras (revisto por
Kubata et al., 2007).
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A identificacdo de proteinas com dominios amplamente distribuidos e com
fungbes bastante distintas permite inferir que talvez em T. cruzi estas tenham uma
funcdo ndo candnica e possam estar envolvidas com o metabolismo de RNA. Os
resultados com relagéo a caracterizacgao destas duas prostaglandinas sintase em T. cruzi

serdo discutidos mais detalhadamente a seguir.

A proteina ZF-211.70 de ligagdo de RNA apresenta um dominio tipo de dedos de
zinco interage com mRNAs, preferencialmente na por¢do 3’ nédo traduzida (Lai et al.,
2000; Cao, 2004; revisado por Hall, 2005; Brown, 2005). Em 2004, Hudson e
colaboradores determinaram a estrutura da proteina TI1S11d ligada a0 mRNA alvo.
Essa proteina possui dois dominios dedo de zinco C3H1 e ambos se dobram formando
dominios compactados e independentes que sdo mantidos unidos por uma sequéncia
conectora (linker). Em cada dominio, forma-se uma alfa hélice logo apos a primeira
cisteina, seguida de uma segunda hélice entre a segunda e terceira cisteinas, ficando
sempre todas expostas para a superficie onde fazem a ligacdo ao mRNA (Hudson et
al., 2004). Outros exemplos de proteinas tipos dedo de zinco incluem a tristetraprolina
(TTP), que em mamiferos atua desestabilizando 0 mMRNA do fator TNF-a. e de outros
23 transcritos (Lai et al., 2006). No mRNA de TNF-a, TTP reconhece a sequéncia
UUAUUUAUU (ARE) na regido 3’ ndo traduzida (Lai et al., 2006).

A proteina CD-33.60 apresenta um dominio tipo cold-shock (CSD) que é
distribuido entre procariotos, archaea e eucariotos. Foi inicialmente descrito em
procariotos e incluem as principais proteinas de resposta a choque frio CspA e CspB
(Graumann & Marahiel, 1996), em eucariotos descrito originalmente no fator de
regulacdo génica Y-box (Sommerville & Ladomery, 1996). Em H. sapiens a proteina
Y-box atua como regulador transcricional e traducional (Kohno et al, 2003;
Raffetseder et al, 2003; Evdokimova et al, 2006). Proteinas que apresentam esse
dominio ligam DNA simples fita e RNA preferencialmente em regides ricas em poli-
pirimidina (Al-Fageeh & Smales, 2006). Estudos mostraram que a proteina Lin28 de

H. sapiens cont¢ém o motivo CSD e também um motivo dedo de zinco CCCH
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retroviral-like. Sua fungéo ainda ndo esta totalmente esclarecida, mas demonstrou-se
que sob estresse essa proteina se localiza em grénulos de estresse e em condigdes
normais a mesma se localiza em P-bodies (Balzer & Moss, 2007). Mutagdes no
dominio CSD levou ao acimulo da proteina no ndcleo indicando que se movimente do
nucleo ao citoplasma ligada a mMRNAs e que possa atuar na traducdo ou estabilidade de
MRNAs (Balzer & Moss, 2007). O dominio rico em glicina (GRD) em proteinas de
ligagdo ao RNA é bastante comum em plantas e esta envolvido com resposta ao frio,
ao estresse e com o ciclo circadiano (Sachetto-Martins et al, 2000; Schoning et al,
2008).

Os anti-soros obtidos em coelho para as proteinas CD-33.60 e Hip-11.150 néo
reagiram especificamente em extrato protéico das formas epimastigotas de T. cruzi e
por isso demos prosseguimento ao trabalho com as proteinas cujos anti-soros foram

especificos em T. cruzi (Figura 11).

As proteinas EF1-a, ZF-211.70 e PFS séo expressas constitutivamente enguanto
a proteina PF2aS ndo e expressa nas formas tripomastigota metaciclico e amastigota,

indicando um nivel de regulacéo na expresséo da mesma ao longo do ciclo de vida.

A localizagdo da proteina ZF-211.70 apresentou um padrdo granular nas formas
epimastigotas. J4 nas formas estressadas e aderidas 24 horas o padrdo observado foi de
diminuicdo no numero de granulos com aumento de seu tamanho quando comparado a
epimastigotas (Figura 13 A e Figura 14). Em metaciclicos, a intensidade de marcacéao
diminuiu (Figura 13 A e Figura 14). Esses resultados sugerem que a proteina ZF-
211.70 tenha um papel importante ao longo do ciclo de vida, pois se comporta de
maneira dindmica com diminui¢do no numero de granulos, porém com aumento no
tamanho dos mesmos. Podemos propor que ZF-211.70 esteja associada 8 mRNPs que
estocam mMRNAs em epimastigotas. No caso de metaciclicos, a intensidade de
detcacdo da proteina foi muito menor, mas isto provavelmente ndo reflete a

diminuicdo da expressdo da proteina visto que foi identificada em ensaios de Western
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blotting ao longo de todo o ciclo de vida. O que ocorre provavelmente é a
desassociacdo desses mRNPs maiores e por isso, ndo sdo observados granulos

mICroscopicos.

Para testar a hipotese de que ZF-211.70 esteja associada 8 mMRNPs que estocam
mRNASs em epimastigotas, foram feitos tratamentos com drogas que interferem de
maneiras diferentes com a acessibilidade de mRNAs no citoplasma pois inibem a
traduacdo ou pela manutencdo dos polissomos ou pela dissociacdo dos mesmos.
Primeiro, formas epimastigotas e epimastigotas submetidas a estresse nutricional
foram tratadas com cicloheximida, uma droga que inibe o processo de elongacdo da
traducdo mantendo os mMRNAs associados aos polissomos. Apds o tratamento, as
celulas ndo apresentaram alteragdo no numero de granulos quando comparadas aquelas
ndo tratadas (Figura 13 B e Figura 14). Por outro lado, quando as celulas foram
tratadas com puromicina, uma droga que promove a dissociacdo dos polissomos, foi
observado um sutil aumento no numero de granulos (Figura 13 B e Figura 14). Esses
dados diferem dos observados para a proteina TcDhhl. A proteina TcDhhl é uma
RNA helicase componente de P-bodies e cujo padrdo de localizacdo é bastante
alterado com o tratamento com as drogas cicloheximida e puromicina. Apos o
tratamento com cicloheximida, as células exibiram uma consideravel redugdo no
numero de granulos de TcDhh1 quando comparadas aquelas ndo tratadas. No entanto,
quando as células foram tratadas com puromicina, foi observado um aumento
significativo no nimero e na intensidade de fluorescéncia dos gréanulos (Holetz et al.,
2007). Esse fato pode indicar que ZF-211.70 interaja com mRNAs especificos que
ficam armazenados no citoplasma e ao tratarmos com cicloheximida ndo foi observada
nenhuma alterag&o significativa pois esses MRNAs ndo estavam sendo traduzidos. Por
outro lado, o aumento discreto observado com o tratamento com puromicina, pode
indicar que os granulos que contém ZF-211.70 sejam estruturas levemente dindmicas
que respondem somente quando mMRNAs sdo liberados no citoplasma levando a um

aumento no numero dos granulos (Figura 13 B).
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Ensaios de colocalizagdo de ZF-211.70 com a proteina TcDhh1, mostraram que
as duas proteina ndo co-localizam (Figura 13 C). Esses resultados indicam que ZF-
211.70 possivelmente ndo interage com TcDhhl estando envolvida com a formagéo de
mRNPs diferentes daqueles que contém TcDhhl. Isto leva a ideia de que existam
complexos com funcGes diferentes na regulagdo da expresséo génica, que contenham
grupos especificos de mRNAs, corroborando de certa forma para a teoria de RNA
regulons em tripanossomatideos (Ouellette & Papadopoulou, 2009; Queiroz et al.,
2009).

EF1l-o apresentou um padrdo granular distribuido por todo o citoplasma do
parasita em todas as formas analisadas. O tratamento com as drogas cicloheximida e
puromicina ndo causaram nenhuma alteracdo evidente na distribuicdo de EF1-o no
citoplasma do parasita e na forma dos granulos. Como ja discutido anteriormente, em
outros organismos, a proteina EFl-o esta envolvida com diversas fungdes nao
candnicas na celula além da elongacéo da traducéo, como trasnporte de mRNA através
de interagdo com actina e regulador do ciclo celular, indicando que esta seja essencial
para o correto funcionamento celular e por isso, talvez essas drogas ndo tenham
alterado drasticamente seu padrdo de distribuicdo, pelo menos ao que pode ser

observado por analises de microscdpia (Figura 13 D e E).

A proteina PFS apresentou um padréo levemente granular e uma marcagao mais
pronunciada na porgéo anterior do parasita entre o flagelo e o cinetoplasto em todas as
formas do ciclo de vida analisadas e o tratamento com as drogas cicloheximida e
puromocina nao afetaram esse padrdo de localizacdo (Figura 13 F e G). A explicacdo
para esse padrdo fixo de distribuicdo pode ser por uma funcéo pontual e extremamente
necessaria para o funcionamento celular. A regido em que essa proteina se encontra
pode estar envolvida com a bolsa flagelar, uma invaginagdo da membrana plasmatica
onde o flagelo emerge do citoplasma (revisto por Field & Carrington, 2009). A bolsa
flagelar esta envolvida com diversos processos celulares, tais como

exocitose/endocitose, polaridade celular, diviséo celular, trafico e viruléncia (revisto
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por Field & Carrington, 2009). Esse resultado é bastante interessante, pois como
discutido anteriormente as prostaglandinas estdo possivelmente envolvidas com
interacdo parasita-hospedeiro. Por PFS estar possivelmente proxima a uma regido de
exocitose e como a localizacdo se mostrou fixa em todas as formas de vida analisadas,
podemos inferir que a posicao desta prostaglandina sintase seja necessaria para algum
tipo de resposta do parasita. Pelo fato de existirem diferentes fungdes para as
prostaglandinas, ndo seria surpresa se esta também atuasse de alguma maneira na

regulacdo do metabolismo de RNA em T. cruzi.

O perfil de localizagdo da proteina PF2aS em epimastigotas foi quase que
inteiramente nuclear, apenas complementada por uma marcacdo pontual entre o
cinetoplasto e o flagelo, semelhante ao observado para PFS. No entanto, em parasitas
estressados e formas em diferenciacdo aderidas ao substrato, esse padrdo se altera e
somente cerca de 30 % das células apresentam essa marcagdo nuclear (Figura 13 H).
Além disso, a expressdo de PF2aS foi negativa em tripomastigotas (Figura 13 H) com
intensidade de maracagdo muito fraca, confirmando o ensaio de Western blotting
(Figura 12). Ao tratarmos os parasitas em crescimento exponencial com cicloheximida
nenhuma alteracdo significativa foi observada e praticamente 100% das celulas
apresentaram marcacdo nuclear de PF2aS (Figura 13 H e 15). O mesmo padrédo
ocorreu em parasitas estressados tratados com cicloheximida onde os mesmos 30% das
celulas apresentaram marcacdo nuclear (Figura 13 | e 15). Por outro lado, o tratamento
com puromicina em epimastigotas em crescimento exponencial causou uma
diminuicdo para cerca de 50% da marcagdo nuclear de PF2aS e em parasitas
estressados caiu para menos de 5% com o surgimento de padrdo granular evidente
(Figura 13 | e 15). Esses resultados indicam que quando as células s&o submetidas a
estresse, a proteina PF2aS sai do nucleo em resposta a essa alteragdo. Ao tratarmos as
formas epimastigotas e estresse com puromicina houve um deslocamento da proteina
do nucleo para o citoplasma indicando que em situacdes de blogueio de traducéo pela

dissociacdo de polissomos desencadeados por estresse e acentuado pela droga, PF2aS
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migra do nucleo para o citoplasma. Assim como foi discutido para PFS, essa outra
prostaglandina sintase também apresenta a marcacdo na regido que parece ser a bolsa
flagelar, indicando uma conservagdo parcial da localizacdo da mesma em
epimastigotas. Ja o padrdo de localizagcdo nuclear observado para PF2aS sugere que
esta possa atuar em uma cascata regulatoria de resposta no metabolismo do RNA a
essa alteracdo que a célula esté sofrendo. Esse padrdo de migracdo ja foi descrito em
outras proteinas. A proteina TIA-1 j& discutida anteriormente apresenta uma
localizagdo nuclear sob condicdes celulares normais com fungdes no splicing de pré-
MRNAs (Le Guiner, 2001). Ja em condigdes adversas TIA-1 migra do nucleo para o
citoplamsa sendo caracterizada como uma proteina promotora de nucleacdo de
granulos de estresse, pois é capaz de promover a agregacdo dos granulos (revisto por
Anderson & Kedersha, 2007).

Os resultados obtidos com os gradientes de polissomos de epimastigotas sugerem
que EF1-a, PF2aS e PFS facam parte de grandes complexos que co-sedimentam com
0s polissomos, mas que ndo estdo associados a maquinaria de traducdo ou ndo se
desfazem quando os polissomos sdo dissociados e que EF1-o apesar de estar
envolvido na traducdo, pode também estar presente em complexos pesados atuando em

outros processos celulares como mMRNPs que estdo estocando mRNAs (Figura 16 1).

Diferencas neste padréo de sedimentacdo foram observadas com os resultados da
proteina ZF-211.70. Esta proteina provavelmente esta livre no citoplasma ou associada
a complexos leves mesmo quando a traducdo é inibida através do tratamento com
cicloheximida tanto em epimastigotas em crescimento exponencial quanto estressados
(Figura 16 1 D e Il H). No entanto, a dissociacdo dos polissomos causado pela droga
puromicina fez com que a proteina ZF-211.70 migrasse para fracbes mais pesadas do
gradiente. Como a puromicina libera 0s mMRNAs do complexo de traducéo,
acreditamos que a proteina ZF-211.70 pode estar se associando aos MRNAs liberados
no citoplasma e, em associagdo com outras proteinas, formando complexos mRNPs

maiores que acabam entdo sedimentando nas fragdes mais pesadas do gradiente. O
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mesmo efeito foi observado para parasitas estressados, fortalecendo essa hipotese
(Figura16 1 D e Il H).

A partir do isolamento inicial de mRNPs usando as microesferas poliT para
capturar esses complexos, nos separamos uma fracdo para a analise de protedmica e
outra para anélise dos mRNAs presentes nas fragcdes polissomal e pds-polissomal de
epimastigotas em crescimento exponencial e parasitas sob estresse nutricional.
Analisando os resultados dos mRNAs obtidos, o perfil geral observado dos genes
selecionados no microarranjo é que esses estdo enriquecidos em determinadas funcgdes
ou processos metabdlicos, indicando que o critério utilizado de FC > 2 foi capaz de
identificar mudangcas com um alto grau de coeréncia bioldgica. Ao analisarmos 0s
MRNAs selecionados, o perfil geral ¢ de que genes associados com ligacdo a RNA
estdo sendo expressos em epimastigotas. Esse resultado corrobora o observado para
tripanossomatideos cuja regulacdo da expressdo génica se d& por mecanismos pos-
transcricionais que envolvem a associacdo de proteinas ligadoras de RNA aos
transcritos para direciona-los dentro da célula. As recentes hipoteses de operons pos-
transcricionais também corroboram esse resultado observado (Ouellette &
Papadopoulou, 2009; Queiroz et al, 2009). Genes que expressam proteinas envolvidas
com o0 metabolismo proteico também estdo bastante representados na fragéo
polissomal, ou seja, que estdo sendo expressos em epimastigotas. Dentro dessa
classificagdo as mais abundantes sdo proteinas quinases e fosfatases, indicando que
provavelmente cascatas regulatérias estdo ativas e que o parasita esteja em um
momento de metabolismo intenso (Figura 19 A). J& quando analisamos 0s genes que
estdo aumentados na fragdo pds-polissomal de epimastigotas, ou seja, genes que néo
estdo sendo expressos nessa forma, o padrdo observado difere da fragcdo polissomal
como esperado (Figura 19 B). Proteinas tipo mucina Il ou proteinas associadas a
mucina (MASP) foram a classe mais representada. As mucinas séo glicoproteinas de
superficie, codificadas por centenas de genes, responsdveis pela protecdo e
infectividade do T. cruzi modulando a resposta imune do hospedeiro. Embora 0s

membros desta familia sejam expressos durante todo o ciclo de vida do protozoario, as
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proteinas do grupo TcMUCII sdo especificas das formas tripomastigotas (Buscaglia et
al., 2004). Da mesma forma, as proteinas da familia MASP s&o expressas
predominantemente nas formas tripomastigotas (Atwood et al., 2005).

Quando comparamos os resultados obtidos com epimastigotas e estresse pode-se
observar um padrdo mais complexo com mais grupos identificados (Figura 19 C e D).
Esse aumento de complexidade observado nos nossos resultados pode ser explicado
pela reprogramacdo génica que estd ocorrendo em virtude da situacdo de estresse
(Figura 19 C). Esses resultados de mRNAs corrobora os nossos dados de protedmica,
onde ocorre um rearranjo dindmico das proteinas em resposta ao estresse (Figura 4).
Dos genes que estdo aumentados em parasitas estressados (fracdo polissomal) um
grupo identificado esta envolvido com protedlise e proteinas do complexo
proteassomo, indicando que esteja ocorrendo degradacdo de determinadas proteinas
em decorréncia dessa situacdo de estresse (Figura 19 C). Dentre os genes que estéo
aumentados na fragdo pds polissomal, ou seja, 0s que nédo estdo sendo traduzidos em
parasitas estressados observamos proteinas tipo mucina e MASP assim como em
epimastigotas corroborando os dados que essas proteinas sdo expressas quase que
exclusivamente em tripomastigotas (Figura 19 D).

Através da técnica de hibridagdo fluorescente in situ FISH foi possivel a
visualizacdo dos mMRNAs da a-tubulina e da PFR2, sendo que o primeiro apresentou
disperso em todo o citoplasma do parasita em crescimento exponencial e levemente
granular em parasitas estressados. Esse resultado indica que esteja havendo algum tipo
de mobilizacdo em resposta ao estresse como a formacgdo de granulos de RNA de
estocagem e/ou degradacdo. J& o mRNA que codifica para PFR2 apresentou uma
maior concentragdo na porgédo anterior do parasita sendo também possivel visualizar
uma marcagdo ao longo do flagelo (Figura 20). Essa observacdo corrobora a hipdtese
de que o mRNA que codifica para a proteina PFR2 seja transportado até a regido

anterior para a tradugé&o.
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6. CONCLUSAO

1.

2.

3.

Proteinas que fazem parte de complexos mRNPs foram isoladas e identificadas
nas fragdes polissomal e pos-polissomal de epimastigotas em fase logaritmica

de crescimento e epimastigotas sob estresse nutricional.

mRNAs foram isolados das fracdes polissomal e poés-polissomal de
epimastigotas em fase logaritmica de crescimento e epimastigotas sob estresse
nutricional e hibridados em microarranjo revelando um padrdo de mobilizagdo

ao longo da metaciclogénese.

Os genes EF1l-a, PF2aS, PFS, ZF-211.70, CD-33.60 e Hip-11.150 foram

clonados, as proteinas foram expressas e anticorpos policlonais obtidos.

A proteina ZF-211.70 ndo tem expresséo regulada ao longo do ciclo de vida
sendo expressa nas formas epimastigota, estresse, aderido, tripomastigota e
amastigota. A localizacdo desta proteina apresentou um padrdo granular de
distribuicéo citoplasmatica em todas as formas analisadas, sendo que houve um
aumento no tamanho dos granulos com reducdo em nimero nas formas estresse
e aderido 24 horas. Os grénulos sdo drasticamente reduzidos em nimero e na
intensidade de fluorescéncia nas formas infectivas tripomastigotas metaciclicas.
O tratamento com cicloheximida ndo causou nenhuma alteracdo significativa
tanto em epimastigotas quanto em parasitas estressados. J4 o tratamento com
puromicina causou um sutil aumento no nimero de granulos em epimastigotas
e parasitas estressados. A proteina ZF-211.70 encontra livre no citoplasma e em
complexos leves independente de polissomos, no entanto o tratamento com

puromicina fez com que essa se associasse a complexos mais pesados.
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5. A proteina EF1-a ndo tem expressdo regulada ao longo do ciclo de vida. A
localizagéo da proteina EF1-a apresentou um padrdo levemente granular que ao
longo do ciclo de vida se concentrou mais na porgdo anterior do parasita. O
tratamento com as drogas cicloheximida e puromicina ndo levaram a nenhuma
alteracdo nesse padréo. EF1-a se encontra em complexos pesados independente

de polissomos nas formas epimastigota e em parasitas estressados.

6. A proteina PFS ndo tem expressdo regulada ao longo do ciclo de vida. A
proteina PFS apresentou uma marcacdo pronunciada entre o flagelo e o
cinetoplasto. Essa marcagédo ndo se alterou ao longo do ciclo de vida e nem com
tratamento com cicloheximida e puromicina. PFS se encontra em complexos
pesados independente de polissomos nas formas epimastigota e em parasitas

estressados.

7. A proteina PF2aS ndo é expressa nas formas tripomastigotas metaciclicas e
amastigotas. PF2aS apresentou uma marcacdo nuclear em epimastigotas sendo
que essa marcacao diminui com a saida da proteina do nicleo para o citoplasma
em parasitas estressados. O tratamento com cicloheximida ndo alterou a
localizagéo da proteina. Ja o tratamento com puromicina causou uma migracéo
da proteina do nucleo para o citoplasma em 70% dos epimastigotas e 95% de
parasitas estressados. PF2aS se encontra em complexos pesados independente

de polissomos nas formas epimastigota e em parasitas estressados.

8. Os dados obtidos a partir do experimento de microarranjo ndo mostraram
diferencas estatisticamente significativas entre as populagdes polissomal e pos-
polissomal. Com o critério de FC > 2 alguns genes foram selecionados e

agrupados em relacdo a sua funcao e/ou processo celular.
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7. PERSPECTIVAS

Para uma caracterizacdo mais profunda do papel dessas proteinas na formacao de
complexos mRNA-proteinas, ensaios de imunoprecipitacdo e ribondmica seréo
fundamentais para definirmos a composi¢do das proteinas e mRNAS que interagem
com as proteinas selecionadas. O aperfeicoamento da teécnica de FISH sera
fundamental para visualizarmos a localizagdo dos mRNAs alvo bem como para
confirmarmos os dados obtidos no ensaio de ribonémica. Estudos mais aprofundados
com as proteinas analisadas também seréo feitos como ensaios de ligacdo de RNA
com as proteinas ZF-211.70 e CD-33.60. Construgédo de cepas nocaute para 0 gene que
codifica CD-33.60 também é uma abordagem interessante por ser este um gene de
copia Unica no genoma de T. cruzi sendo que o dominio presente nesta proteina néo foi
ainda caracterizado em tripanossomatideos. Ensaio de microscopia eletrénica para a

determinag@o mais precisa da localizagdo de PFS também seré realizado.
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Anexo 1. Publicacdes

A

Gene. 2010 Mar 1;452(2):72-78. Epub 2010 Jan 7.

Proteomic analysis reveals the dynamic association of proteins with translated

mRNAS in Trypanosoma cruzi.

Alves LR, Avila AR, Correa A, Holetz FB, Mansur FC, Manque PA, de Menezes JP, Buck
GA, Krieger MA, Goldenberg S.

Instituto Carlos Chagas, Laboratdrio de Regulacdo da Expressao Génica, Curitiba, Parana,

Brazil.

Gene regulation is mainly post-transcriptional in trypanosomatids. The stability of mRNA
and access to polysomes are thought to be tightly regulated, allowing Trypanosoma cruzi to
adapt to the different environmental conditions during its life cycle. Post-transcriptional
regulation requires the association between mRNAs and certain proteins to form mRNP
complexes. We investigated the dynamic association between proteins and mRNAsS, using
poly(T) beads to isolate and characterize proteins and protein complexes bound to poly-A+
mRNAs. The protein content of these fractions was analyzed by mass spectrometry (LC-
MS/MS). We identified 542 protein component of the mRNP complexes associated with
mRNAs. Twenty-four of the proteins obtained were present in all fractions, whereas some
other proteins were exclusive to a particular fraction: epimastigote polysomal (0.37%) and
post-polysomal (2.95%) fractions; stress polysomal (13.8%) and post-polysomal (40.78%)
fractions. Several proteins known to be involved in mMRNA metabolism were identified, and
this was considered important as it made it possible to confirm the reliability of our mRNP
isolation approach. This procedure allowed us to have a first insight into the composition

and dynamics of mRNPs in T. cruzi.
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Mol Biochem Parasitol. 2010 Feb 12. [Epub ahead of print]

A POPULATION OF tRNA-DERIVED SMALL RNAs IS ACTIVELY PRODUCED IN
TRYPANOSOMA CRUZI AND RECRUITED TO SPECIFIC CYTOPLASMIC GRANULES.

Garcia-Silva MR, Frugier M, Tosar JP, Correa-Dominguez A, Alves L R., Parodi-Talice A,
Rovira C, Robello C, Goldenberg S, Cayota A.

Functional Genomics Unit, Institut Pasteur de Montevideo, Mataojo 2020 CP11400

Montevideo, Uruguay.

Over the last years an expanding family of small RNAs (ie. microRNAs, siRNAs and
piRNAs) was recognized as key players in diverse forms of gene silencing and chromatin
organization. Effectors functions of these small RNAs are achieved through
ribonucleoprotein (RNP) complexes containing at their center an Argonaute/Piwi protein.
Although these proteins and their small RNA-associated machinery can be traced back to the
common ancestor of eukaryotes, this machinery seems to be entirely lost or extensively
simplified in some unicellular organisms including Trypanosoma cruzi, which are unable to
trigger RNAI related phenomena. Speculating about the presence of alternate small RNA-
mediated pathways in these organisms, we constructed and analyzed a size-fractionated
cDNA library (20-35 nt) from epimastigotes forms of T. cruzi. Our results showed the
production of an abundant class of tRNA-derived small RNAs preferentially restricted to
specific isoacceptors and whose production was more accentuated under nutritional stress.
These small tRNAs derived preferentially from the 5' halves of mature tRNAs and were
recruited to distinctive cytoplasmic granules. Our data favor the idea that tRNA cleavage is
unlikely to be the consequence of non-specific degradation but a controlled process, whose

biological significance remains to be elucidated
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Anexo 2. Comparagdo das sequéncias de aminoAcidos das proteinas selecionadas
contra o banco de dados GenBank (RefSeq) utilizando o programa BlastP. Os
dominios conservados foram analisados através do programa Blast2go que utiliza o
banco de dados Interpro. Em cinza estdo marcados os aminoacidos que compdem oS

dominios conservados.

A -EFl-a

Query= Tc00.1047053510119.9 ||]]elongation factor 1-alpha (EF-1-alpha),
putative|Trypanosoma cruzi|chr unknown83|TIGR]]Auto

Length=389

Score E
Sequences producing significant alignments: (Bits) Value
ref|XP_806835.1] elongation factor 1l-alpha (EF-1-alpha) [Tryp... 805 0.0
gb]AAX40412.1] elongation factor 1-alpha [Trypanosoma rangeli... 780 0.0
ref|XP_822465.1] elongation factor 1l-alpha [Trypanosoma bruce... 773 0.0
gb]AAX40413.1] elongation factor 1-alpha [Trypanosoma rangeli] 773 0.0
ref|XP_001682258.1] elongation factor l-alpha [Leishmania maj... 751 0.0
ALIGNMENTS

>ref|XP_806835.1] elongation factor l-alpha (EF-1-alpha) [Trypanosoma cruzi strain CL Brener]
Length=389

Score = 805 bits (2078), Expect = 0.0, Method: Compositional matrix adjust.
Identities = 389/389 (100%), Positives = 389/389 (100%), Gaps = 0/389 (0%)

Query 1 MGKDKVHMNLVVVGHVDAGKSTATGHL I YKCGG I DKRT I EKFEKEAAE 1 GKSSFKYAWVL 60
MGKDKVHMNLVVVGHVDAGKSTATGHL I YKCGG I DKRT I EKFEKEAAE I GKSSFKYAWVL
Shjct 1 MGKDKVHMNLVVVGHVDAGKSTATGHL I YKCGG I DKRT I EKFEKEAAE 1GKSSFKYAWVL 60

Query 61 DKLKAERERGITIDIALWKFESPKSVFT I IDAPGHRDF IKNMITGTSQADAAVLVIASSQ 120
DKLKAERERGITIDIALWKFESPKSVFT I IDAPGHRDF IKNMITGTSQADAAVLVIASSQ
Shjct 61 DKLKAERERGITIDIALWKFESPKSVFT I IDAPGHRDF IKNMITGTSQADAAVLVIASSQ 120

Query 121 GEFEAGISKDGQTREHALLAFTLGVKQMVVCCNKMDDKSVNFAQERYDEIVKEVSAYLKK 180
GEFEAG I SKDGQTREHALLAFTLGVKQMVVCCNKMDDKSVNFAQERYDE IVKEVSAYLKK
Sbjct 121 GEFEAGISKDGQTREHALLAFTLGVKQMVVCCNKMDDKSVNFAQERYDEIVKEVSAYLKK 180

Query 181 VGYNVEKVRFIPISGWQGDNMIDKSENMPWYKGPTLLEALDMLEPPVRPSDKPLRLPLQD 240
VGYNVEKVRFIP 1SGWQGDNM I DKSENMPWYKGPTLLEALDMLEPPVRPSDKPLRLPLQD
Sbjct 181 VGYNVEKVRFIPISGWQGDNMIDKSENMPWYKGPTLLEALDMLEPPVRPSDKPLRLPLQD 240

Query 241 VYKIGGIGTVPVGRVETGTMKPGDVVTFAPANVTTEVKS IEMHHEQLAEATPGDNVGFENV 300
VYKIGGIGTVPVGRVETGTMKPGDVVTFAPANVTTEVKS | EMHHEQLAEATPGDNVGFNV
Shjct 241 VYKIGGIGTVPVGRVETGTMKPGDVVTFAPANVTTEVKSIEMHHEQLAEATPGDNVGENV 300

Query 301 KNVSVKDIRRGNVCGNSKNDPPKEAADFTAQV I ILNHPGQIGNGYAPVLDCHTCHIACKF 360
KNVSVKD IRRGNVCGNSKNDPPKEAADFTAQV 1 I LNHPGQIGNGYAPVLDCHTCHIACKF
Sbjct 301 KNVSVKDIRRGNVCGNSKNDPPKEAADFTAQV I ILNHPGQIGNGYAPVLDCHTCHIACKF 360

Query 361 AEIESKIDRRSGKELEKNPKSIKSGTPPW 389
AEIESKIDRRSGKELEKNPKS IKSGTPPW
Sbjct 361 AEIESKIDRRSGKELEKNPKSIKSGTPPW 389

>gb|AAX40412.1] elongation factor l-alpha [Trypanosoma rangeli]
Length=449

Score = 780 bits (2013), Expect = 0.0, Method: Compositional matrix adjust.
Identities = 372/385 (96%), Positives = 383/385 (99%), Gaps = 0/385 (0%)
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Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query

Sbjct

61

61

121

121

181

181

241

241

301

301

361

361

MGKDKVHMNLVVVGHVDAGKSTATGHL I YKCGG IDKRT I EKFEKEAAE I GKSSFKYAWVL
MGK+KVHMNLVVVGHVDAGKSTATGHL I YKCGG IDKRT I EKFEKEAAE I GKSSFKYAWVL
MGKEKVHMNLVVVGHVDAGKSTATGHL I YKCGG IDKRT I EKFEKEAAE I GKSSFKYAWVL

DKLKAERERGITIDIALWKFESPKSVFT I IDAPGHRDF IKNMITGTSQADAAVLVIASSQ
DKLKAERERGITIDIALWKFESPKSVFT I IDAPGHRDF IKNMITGTSQADAA+LVIAS+Q
DKLKAERERGITIDIALWKFESPKSVFT I IDAPGHRDF IKNMITGTSQADAAILVIASAQ

GEFEAG I SKDGQTREHALLAFTLGVKQMVVCCNKMDDKSVNFAQERYDE IVKEVSAYLKK
GEFEAG I SKDGQTREHALLAFTLGVKQMVVCCNKMD+KSVN++Q RY+EIVKEVSAYLKK
GEFEAG I SKDGQTREHALLAFTLGVKQMVVCCNKMDEKSVNYSQARYEE IVKEVSAYLKK

VGYNVEKVRFIP I SGWQGDNM I DKSENMPWYKGPTLLEALDMLEPPVRPSDKPLRLPLQD
VGYNVEKVRF+P I SGWQGDNM I +KS+NMPWYKGPTLLEALDMLEPPVRPSDKPLRLPLQD
VGYNVEKVRFVP 1 SGWQGDNM I EKSDNMPWYKGPTLLEALDMLEPPVRPSDKPLRLPLQD

VYKIGGIGTVPVGRVETGTMKPGDVVTFAPANVTTEVKS IEMHHEQLAEATPGDNVGFNV
VYKIGGIGTVPVGRVETG MKPGDVVTF+PANVTTEVKS IEMHHEQLAEATPGDNVGFNV
VYKIGGIGTVPVGRVETGVMKPGDVVTFSPANVTTEVKS IEMHHEQLAEATPGDNVGFNV

KNVSVKD IRRGNVCGNSKNDPPKEAADFTAQV I I LNHPGQIGNGYAPVLDCHTCHIACKF
KNVSVKD IRRGNVCGNSKNDPPKEAADFTAQV I I LNHPGQIGNGYAPVLDCHTCHIACKF
KNVSVKD IRRGNVCGNSKNDPPKEAADFTAQV I I LNHPGQIGNGYAPVLDCHTCHIACKF

AEIESKIDRRSGKELEKNPKSIKSG 385
AEIESKIDRRSGKELEKNPKS IKSG
AEIESKIDRRSGKELEKNPKSIKSG 385

>ref|XP_822465.1] elongation factor l-alpha [Trypanosoma brucei TREU927]
Length=449 — 58 kDa

Score

Identities

Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query

Sbjct

1

1

61

61

121

121

181

181

241

241

301

301

361

361

MGKDKVHMNLVVVGHVDAGKSTATGHL I YKCGG IDKRT I EKFEKEAAE I GKSSFKYAWVL
MGK+KVHMNLVVVGHVDAGKSTATGHL I YKCGG IDKRT I EKFEKEAA+ 1 GK+SFKYAWVL
MGKEKVHMNLVVVGHVDAGKSTATGHL I YKCGG IDKRT I EKFEKEAAD I GKASFKYAWVL

DKLKAERERGITIDIALWKFESPKSVFT I IDAPGHRDF IKNMITGTSQADAAVLVIASSQ
DKLKAERERGITIDIALWKFESPKSVFT I IDAPGHRDF IKNMITGTSQADAA+L+1AS+Q
DKLKAERERGITIDIALWKFESPKSVFT I IDAPGHRDF IKNMITGTSQADAAIL I 1ASAQ

GEFEAG I SKDGQTREHALLAFTLGVKQMVVCCNKMDDKSVNFAQERYDE IVKEVSAYLKK
GEFEAG I SKDGQTREHALLAFTLGVKQMVVCCNKMDDK+VN+ QERYDE IVKEVSAY+KK
GEFEAG I SKDGQTREHALLAFTLGVKQMVVCCNKMDDKTVNYGQERYDE IVKEVSAY I1KK

VGYNVEKVRFIP I SGWQGDNM I DKSENMPWYKGPTLLEALDMLEPPVRPSDKPLRLPLQD
VGYNVEKVRF+P I SGWQGDNM I +KSE MPWYKGPTLLEALDMLEPPVRPSDKPLRLPLQD
VGYNVEKVRFVP I SGWQGDNM I EKSEKMPWYKGPTLLEALDMLEPPVRPSDKPLRLPLQD

VYKIGGIGTVPVGRVETGTMKPGDVVTFAPANVTTEVKS IEMHHEQLAEATPGDNVGFNV
VYKIGGIGTVPVGRVETG MKPGDVVTFAPANVTTEVKS IEMHHEQLAEATPGDNVGFNV
VYKIGGIGTVPVGRVETGVMKPGDVVTFAPANVTTEVKS IEMHHEQLAEATPGDNVGFNV

KNVSVKD IRRGNVCGNSKNDPPKEAADFTAQV I ILNHPGQIGNGYAPVLDCHTCHIACKF
KNVSVKD IRRGNVCGN+KNDPPKEAADFTAQV I ILNHPGQIGNGYAPVLDCHT HIACKF
KNVSVKD IRRGNVCGNTKNDPPKEAADFTAQV I I LNHPGQIGNGYAPVLDCHTSHIACKF

AEIESKIDRRSGKELEKNPKSIKSG 385
AEIESKIDRRSGKELEK PKSIKSG
AEIESKIDRRSGKELEKAPKSIKSG 385

>ref|XP_001682258.1] elongation factor l1l-alpha [Leishmania major]

Length=

Score

Query

Sbjct

449

1

1

751 bits (1939),

MGKDKVHMNLVVVGHVDAGKSTATGHL I YKCGG IDKRT I EKFEKEAAE I GKSSFKYAWVL
MGKDKVHMNLVVVGHVDAGKSTATGHL I YKCGG IDKRT I EKFEKEAAE I GK+SFKYAWVL
MGKDKVHMNLVVVGHVDAGKSTATGHL I YKCGG I DKRT I EKFEKEAAE I GKASFKYAWVL

168

60

60

120

120

180

180

240

240

300

300

360

360

773 bits (1995), Expect = 0.0, Method: Compositional matrix adjust.
= 368/385 (95%), Positives = 380/385 (98%), Gaps = 0/385 (0%)

60

60

120

120

180

180

240

240

300

300

360

360

Expect = 0.0, Method: Compositional matrix adjust.
Identities = 359/385 (93%), Positives = 372/385 (96%), Gaps = 0/385 (0%)
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60

Anexos



Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query

Sbjct

>ref|XP_001464664.1] elongation factor
Length=

Score

Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query

Sbjct

61

61

121

121

181

181

241

241

301

301

361

361

449

1

1

61

61

121

121

181

181

241

241

301

301

361

361

749 bits (1935),

DKLKAERERGITIDIALWKFESPKSVFT I IDAPGHRDF IKNMITGTSQADAAVLVIASSQ
DKLKAERERGITIDIALWKFESPKSVFT I IDAPGHRDFIKNMITGTSQADAA+L+1 S+
DKLKAERERGITIDIALWKFESPKSVFT I IDAPGHRDF IKNMITGTSQADAAILMIDSTH

GEFEAG I SKDGQTREHALLAFTLGVKQMVVCCNKMDDKSVNFAQERYDE IVKEVSAYLKK
G FEAGISKDGQTREHALLAFTLGVKQMVVCCNKMDDK+V +AQ RYDEI KEV AYLK+
GGFEAG I SKDGQTREHALLAFTLGVKQMVVCCNKMDDKTVTYAQSRYDE ISKEVGAYLKR

VGYNVEKVRFIP 1SGWQGDNM I DKSENMPWYKGPTLLEALDMLEPPVRPSDKPLRLPLQD
VGYN EKVRFIP1SGWQGDNMI+KS+NMPWYKGPTLL+ALDMLEPPVRP DKPLRLPLQD
VGYNPEKVRFIP ISGWQGDNM I EKSDNMPWYKGPTLLDALDMLEPPVRPVDKPLRLPLQD

VYKIGGIGTVPVGRVETGTMKPGDVVTFAPANVTTEVKS IEMHHEQLAEATPGDNVGFNV
VYKIGGIGTVPVGRVETG MKPGDVVTFAPANVTTEVKS IEMHHEQLAEA PGDNVGFNV
VYKIGGIGTVPVGRVETG IMKPGDVVTFAPANVTTEVKS IEMHHEQLAEAQPGDNVGFNV

KNVSVKD IRRGNVCGNSKNDPPKEAADFTAQV I ILNHPGQIGNGYAPVLDCHTCHIACKF
KNVSVKD IRRGNVCGNSKNDPPKEAADFTAQV 1 +LNHPGQI NGYAPVLDCHT HIAC+F
KNVSVKD IRRGNVCGNSKNDPPKEAADFTAQV IVLNHPGQ I SNGYAPVLDCHTSHIACRF

AEIESKIDRRSGKELEKNPKSIKSG 385
AEIESKIDRRSGKELEKNPK+IKSG
AEIESKIDRRSGKELEKNPKAIKSG 385

MGKDKVHMNLVVVGHVDAGKSTATGHL I YKCGG IDKRT I EKFEKEAAE I GKSSFKYAWVL
MGKDKVHMNLVVVGHVDAGKSTATGHL I YKCGG IDKRT I EKFEKEAAE I GK+SFKYAWVL
MGKDKVHMNLVVVGHVDAGKSTATGHL I YKCGG IDKRT I EKFEKEAAE I GKASFKYAWVL

DKLKAERERGITIDIALWKFESPKSVFT I IDAPGHRDF IKNMITGTSQADAAVLVIASSQ
DKLKAERERGITIDIALWKFESPKSVFT I IDAPGHRDF IKNMITGTSQADAA+L+1 S+
DKLKAERERGITIDIALWKFESPKSVFT I IDAPGHRDF IKNMITGTSQADAAILMIDSTH

GEFEAG I SKDGQTREHALLAFTLGVKQMVVCCNKMDDKSVNFAQERYDE IVKEVSAYLKK
G FEAGISKDGQTREHALLAFTLGVKQMVVCCNKMDDK+V +AQ RYDEI KEV AYLK+
GGFEAG I SKDGQTREHALLAFTLGVKQMVVCCNKMDDKTVTYAQSRYDE ISKEVGAYLKR

VGYNVEKVRFIP 1SGWQGDNM I DKSENMPWYKGPTLLEALDMLEPPVRPSDKPLRLPLQD
VGYN EKVRFIP1SGWQGDNMI++S+NMPWYKGPTLL+ALDMLEPPVRP DKPLRLPLQD
VGYNPEKVRFIP ISGWQGDNM I ERSDNMPWYKGPTLLDALDMLEPPVRPVDKPLRLPLQD

VYKIGGIGTVPVGRVETGTMKPGDVVTFAPANVTTEVKS IEMHHEQLAEATPGDNVGFNV
VYKIGGIGTVPVGRVETG MKPGDVVTFAPANVTTEVKS IEMHHEQLAEA PGDNVGFNV
VYKIGGIGTVPVGRVETG IMKPGDVVTFAPANVTTEVKS IEMHHEQLAEAQPGDNVGFNV

KNVSVKD IRRGNVCGNSKNDPPKEAADFTAQV I I LNHPGQIGNGYAPVLDCHTCHIACKF
KNVSVKD IRRGNVCGNSKNDPPKEAADFTAQV I+LNHPGQI NGYAPVLDCHT HIAC+F
KNVSVKD IRRGNVCGNSKNDPPKEAADFTAQV IVLNHPGQISNGYAPVLDCHTSHIACRF

AEIESKIDRRSGKELEKNPKSIKSG 385
AEIESKIDRRSGKELEKNPK+IKSG
AEIESKIDRRSGKELEKNPKAIKSG 385
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120

120

180

180

240

240

300

300

360

360

Expect = 0.0, Method: Compositional matrix adjust.
Identities = 358/385 (92%), Positives = 372/385 (96%), Gaps = 0/385 (0%)

60

60

120

120

180

180

240

240

300

300

360

360
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Anexos

SEQUENCE: Sequence 1 CRC64: D3A82F55BC1C4F63 LENGTH: 389 aa

InterPro | protein synthesis factor, GTP-bi

PRO00795 |} : :

ok PRO31S |~E——8—@-@—& ELONGATNFCT
PFO0009 GTP_EFTU
PS00301 EFACTOR_GTP

.Trlnsllﬁon elongation factor EFTU/EF1A, C-terminal
| pFO3143 IS | GTP_EFTU_D3

InterPro || Transiation elongation factor EFTU/EF1A, domain 2
IPR004161 T T
Domain PF03144 GTP_EFTU_D2

(D llength|iD-Interprolname_[description _start Jend Jscore__|

Tc00.1047053510119.9 - EF1-a 389 IPRO00795 Protein synthesis factor, GTP-binding GTPase activity

Tc00.1047053510119.9 - EF1-a 389 IPRO00795 Protein synthesis factor, GTP-binding GTP binding

Tc00.1047053510119.9 - EF1-a 389 IPRO00795 Protein synthesis factor, GTP-binding 9 22 14E23
Tc00.1047053510119.9 - EF1-o 389 IPRO04161 Translation elongation factor EFTu/EF1A, domain 2 248 315 15E-22
Tc00.1047053510119.9 - EF1-o. 389 IPRO04160 Translation elongation factor EFTu/EF1A, C-terminal 322 385 1,1E-24
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B - PF2aS

Query= Tc00.1047053508461.80 |TcPGFS]||prostaglandin F2alpha
synthase|Trypanosoma cruzi|chr unknown77|TIGR] |Auto

Length=379

Score E
Sequences producing significant alignments: (Bits) Value
ref|XP_821603.1] prostaglandin F2alpha synthase [Trypanosoma ... 786 0.0
dbj |BAC24024.1] prostaglandin F2a synthase [Trypanosoma cruzi] 779 0.0
ref|ZP_01164793.1] NADH:flavin oxidoreductase/NADH oxidase [O... 336 2e-90
ref|XP_001563130.1] NADH:flavin oxidoreductase/NADH oxidase [.-.. 331 9e-89
ref|ZP_04923435.1] NADH:flavin oxidoreductases, old yellow en... 315 6e-84
ref|ZP_01262742.1] NADH:flavin oxidoreductase/NADH oxidase [V... 312 3e-83
ref|XP_001464007.1] NADH:flavin oxidoreductase/NADH oxidase [-.. 311 le-82
ref|XP_001681722.1] NADH:flavin oxidoreductase/NADH oxidase [.-.. 308 7e-82
ALIGNMENTS

Anexos

>ref|XP_821603.1] prostaglandin F2alpha synthase [Trypanosoma cruzi strain CL Brener]

Length=379

Score = 786 bits (2031), Expect = 0.0, Method: Compositional matrix adjust.
Identities = 379/379 (100%), Positives = 379/379 (100%), Gaps = 0/379 (0%)

Query 1 MATFPELLRPLKLGRYTLRNRIIMAPLTRCQATEDGHVPRTESMLKYYEDRASAGLIIAE 60
MATFPELLRPLKLGRYTLRNRI IMAPLTRCQATEDGHVPRTESMLKYYEDRASAGL I IAE
Shjct 1 MATFPELLRPLKLGRYTLRNRIIMAPLTRCQATEDGHVPRTESMLKYYEDRASAGLIIAE 60

Query 61  ATMVQPNYTGFLTEPGIYSDAQIEEWRKIVDAVHKKGGL IFLQL IHAGRAGIPEKILQQS 120
ATMVQPNYTGFLTEPG1YSDAQ I EEWRKTVDAVHKKGGL IFLQL IHAGRAG IPEKILQQS
Sbjct 61  ATMVQPNYTGFLTEPGIYSDAQIEEWRKIVDAVHKKGGL IFLQL IHAGRAGIPEKILQQS 120

Query 121 KSDQDPLAGRLLAPSAIPIKDHRIPAYFAASGEKETYGVPEELTDDEVRDGIIPLFVEGA 180
KSDQDPLAGRLLAPSAIPIKDHRIPAYFAASGEKETYGVPEELTDDEVRDG I IPLFVEGA
Sbjct 121 KSDQDPLAGRLLAPSAIPIKDHRIPAYFAASGEKETYGVPEELTDDEVRDGIIPLFVEGA 180

Query 181 KNAIFKAGFDGVEIHGANGYLLDAFFRESSNKRQSGPYAGTTIDTRCQLIYDVTKSVCDA 240
KNATFKAGFDGVE IHGANGYLLDAFFRESSNKRQSGPYAGTTIDTRCQL 1YDVTKSVCDA
Sbjct 181 KNAIFKAGFDGVEIHGANGYLLDAFFRESSNKRQSGPYAGTTIDTRCQLIYDVTKSVCDA 240

Query 241 VGSDRVGLRISPLNGVHGMIDSNPEALTKHLCKKIEPLSLAYLHYLRGDMVNQQIGDVVA 300
VGSDRVGLR ISPLNGVHGMIDSNPEALTKHLCKKIEPLSLAYLHYLRGDMVNQQ IGDVVA
Sbjct 241 VGSDRVGLRISPLNGVHGMIDSNPEALTKHLCKKIEPLSLAYLHYLRGDMVNQQIGDVVA 300

Query 301 WVRGSYSGVKISNLRYDFEEADQQIREGKVDAVAFGAKFIANPDLVERAQHNWPLNEPRP 360
WVRGSYSGVKISNLRYDFEEADQQ IREGKVDAVAFGAKF IANPDLVERAQHNWPLNEPRP
Sbjct 301 WVRGSYSGVKISNLRYDFEEADQQIREGKVDAVAFGAKF IANPDLVERAQHNWPLNEPRP 360

Query 361 ETYYTRTAVGYNDYPTYNK 379
ETYYTRTAVGYNDYPTYNK
Sbjct 361 ETYYTRTAVGYNDYPTYNK 379

>ref|ZP_01164793.1] NADH:flavin oxidoreductase/NADH oxidase [Oceanospirillum sp. MED92]

Length=358

Score = 336 bits (862), Expect = 2e-90, Method: Compositional matrix adjust.
Identities = 187/376 (49%), Positives = 240/376 (63%), Gaps = 21/376 (5%)

Query 1 MATFPELLRPLKLGRYTLRNRI IMAPLTRCQATEDGHVPRTESMLKYYEDRASAGLIIAE 60
M++ L P LG L+NRI+MAPLTR + +E HVP E + ++Y DRASAGLIIAE
Sbjct 1 MSSESNLFSPATLGSVELKNRILMAPLTRAR-SEAEHVP-GEL IAQHYADRASAGLIIAE 58

Query 61 ATMVQPNYTGFLTEPG 1 YSDAQ I EEWRKTVDAVHKKGGL IFLQL IHAGRAGIPEKILQQS 120
ATM N F+ EPGIYS AQIE W+K+ DAVH+ GG IFLQL H GRA P+ L S
Shjct 59 ATMAMENCCAF INEPG 1 YSQAQ I EGWKKVTDAVHQAGGK IFLQLWHGGRACHPD--LNNS 116

Query 121 KSDQDPLAGRLLAPSAIPIKDHRIPAYFAASGEKETYGVPEELTDDEVRDGI IPLFVEGA 180
+ +APSAI 1+D + GHK Y VP 4T +++ D +1 F + A
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Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query

Sbjct

117

181

163

241

220

301

280

361

340

- QPIAPSATAIEDE----VYTREGKK-PYTVPRAMTLED I SD-V IAGFKQAA

KNA1FKAGFDGVE IHGANGYLLDAFFRESSNKRQSGPYAGTTIDTRCQL 1YDVTKSVCDA
NA +A FDGVE+HGANGYLLD+F R+SSNKRQ G ++ R +L+ +V VCD
INAK-EAAFDGVEVHGANGYLLDSFLRDSSNKRQDN--YGGNVENRARLLLEVLDVVCDV

VGSDRVGLR ISPLNGVHGMIDSNPEALTKHLCKKIEPLSLAYLHYLRGDMVNQQ IGDVVA
GSD+VG+R SPLNG + M DS+PE T+ L K++ +LAY H +R D + QQ GDV+A
WGSDKVG IRTSPLNGFNSMSDSDPEGHTRWLAKQLNGRNLAYWHLMRSDFLGQQTGDVIA

WVRGSYSGVKISNLRYDFEEADQQ IREGKVDAVAFGAKF IANPDLVERAQHNWPLNEPRP
Y G 1 N+ Y+ EEA++ + G + AVAFG FIANPDLVER Q+ LNE P
AANEFYKGNL IGNMGYNLEEANRSVSAGDLTAVAFGVPFIANPDLVERFQNGAALNEANP

ETYYTRTAVGYNDYPT 376
T+YTR GYNDYPT
TTFYTRGPEGYNDYPT 355

162

240

219

300

279

360

339

Anexos

>ref|XP_001563130.1] NADH:flavin oxidoreductase/NADH oxidase [Leishmania braziliensis
MHOM/BR/75/M2904]

Length=

Score

Identities

Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query

Sbjct

382

7

11

67

69

127

123

184

175

244

233

304

292

364

352

331 bits (848), Expect

LLRPLKLGRYTLRNRI IMAPLTRCQATEDGHVPRTESMLKYYEDRASAGL I IAEATMVQP
LL+PL +G+ ++ NR +MAPLTRC+A +D HVP T +M+++Y DRAS GLII EAT ++
LLKPLVIGQLSMPNRFVMAPLTRCRA-DDEHVP-TPAMVRHYADRASMGL I ITEATQIEK

NYTGFLTEPGIYSDAQIEEWRKIVDAVHKKGGL I FLQL IHAGRAG IPEKILQQSKSDQDP
Y+ F E GIY Q++ WRK+ DAVH+KGGLIF Q+ + GRA +P + +
GYSTFCHEGGIYGKEQVDGWRKVTDAVHEKGGL I FCQIHNGGRATVPSNVDEGY - —----

LAGRLLAPSAIPIKDHRIPAYFAASGEKETYGVPEELTDDEVRDGI IPLFVE---GAKNA
R++APSA+ I DH P FA +GEK+ Y VP E+T ++ I L+V+ A
---RIVAPSAVAI TDHECPGAFARNGEKQPYPVPHEMTAED-—--- TALYVKLYATAACN

IFKAGFDGVEIHGANGYLLDAFFRESSNKRQSGPYAGTTIDTRCQL 1'YDVTKSVCDAVGS
AGFDGVE+HGANGYL+D F + SSN+R + Y G +I1+ RC+ +++V +V A+G
AMAAGFDGVEVHGANGYL IDEFLKSSSNQR-TDEYGG-SIENRCRFLFEVLDAVIKAIGR

DRVGLRISPLNGVHGMIDSNPEALTKHLCKKIEPLSLAYLHYLRGDMVNQQ IGDVVAWVR
+RVGLRISPLN  + D NPEALT+++C ++ ++++L +RGD +Q G W R
ERVGLRISPLNSFNSQSDENPEALTRY ICSQLNSRN I SFLDVMRGDFFSQACG-ADKWAR

GSYSGVKISNLRYDFEEADQQ IREGKVDAVAFGAKF I ANPDLVERAQHNWPLNEPRPETY
+Y GV + + ++ EEA + + G DAV FG K +ANPDLV RA LN P P T+
EAYEGVLFTGMGFE IEEAAETVASGAADAVVFGTKALANPDLVARATAGAALNTPDPATF

YTRTAVGYNDYPT 376
Y+ + GYNDYP+
YSTSEAGYNDYPS 364

= 9e-89, Method: Compositional matrix adjust.
= 169/373 (45%), Positives = 241/373 (64%), Gaps = 22/373 (5%)

66

68

126

122

183

174

243

232

303

291

363

351

>ref|ZP_04923435.1] NADH:flavin oxidoreductases, old yellow enzyme family [Vibrio sp. Ex25]

Length=

Score

Query
Sbjct
Query
Sbjct
Query

Sbjct

358

1

1

61

59

121

117

315 bits (806), Expect

MATFPELLRPLKLGRYTLRNRIIMAPLTRCQATEDGHVPRTESMLKYYEDRASAGL I IAE
M+ +L  P++LG+ L NR IMAPLTR +A+ D H+P + M++YY RASAGLIIAE
MSNSVDLFSPIELGQLALDNRAIMAPLTRARASAD-HIP-NDLMVEYYAQRASAGL I IAE

ATMVQPNYTGFLTEPG 1 YSDAQ I EEWRK1VDAVHKKGGL I FLQL IHAGRAG I PEKILQQS
T™MV + F+ EPGIY++ QI W+K+ DAVH++GG I LQ+ HAGRA PE L
CTMVMEGTSAFMAEPG I YNEEQ I AAWKKVTDAVHERGGK 1VLQ IWHAGRACHPE --LNDG

KSDQDPLAGRLLAPSAIPIKDHRIPAYFAASGEKETYGVPEELTDDEVRDG I IPLFVEGA
K+ +A SA+ 14D + SG K+ Y VP L DE+ I+ F +GA
KTP-=—=m——- VAASALAIRDELV---HTPSG-KQAYTVPRALEVDE IAS-1VAAFKQGA
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= 6e-84, Method: Compositional matrix adjust.
Identities = 176/376 (46%), Positives = 235/376 (62%), Gaps = 20/376 (5%)

60

58

120

116

180

163



Query
Sbjct
Query
Sbjct
Query
Sbjct
Query

Sbjct

181

164

241

221

301

281

361

341

KNATFKAGFDGVE IHGANGYLLDAFFRESSNKRQSGPYAGTT IDTRCQL 1YDVTKSVCDA
KNA  +AGFDGVEIHGANGYL+D F R+ SN R + Y G+ ++ R + + ++ KV +
KNAK-RAGFDGVE IHGANGYL IDNFLRDGSNLR-TDEYGGS-VENRARFLLE IVKEVVEV

VGSDRVGLR ISPLNGVHGMIDSNPEALTKHLCKKIEPLSLAYLHYLRGDMVNQQ IGDVVA
G RVGLR SPLNG + M DS+P L ++L K++ LAY H +R D+ Q Dv+
WGPGRVGLRTSPLNGFNDMKDSDPVGLVRYLAKQLNAFDLAYWHVMRADLKGVQKADVLK

WVRGSYSGVKISNLRYDFEEADQQ IREGKVDAVAFGAKF IANPDLVERAQHNWPLNEPRP
R +Y G ++N+ Y +EA I E +VD VAFG FIANPDLVER + N PLNE +P
PARENYQGYLMANVGYSAQEATTAIAENQVDVVAFGVPF IANPDLVERFKKNAPLNEAKP

ETYYTRTAVGYNDYPT 376
E +Y A GY DYP
EHFYLGGAEGYTDYPV 356

240

220

300

280

360

340

Anexos

>ref|XP_001464007.1] NADH:flavin oxidoreductase/NADH oxidase [Leishmania infantum JPCM5]

Length=

Score

Identities

Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query

Sbjct

365

7

11

67

69

127

123

187

178

247

236

307

295

367

355

311 bits (796), Expect

LLRPLKLGRYTLRNRI IMAPLTRCQATEDGHVPRTESMLKYYEDRASAGL I IAEATMVQP
+L+PL +G + NR +MAPLTRC+A +D HVP T +M+K+Y DRAS GLI1 EAT +Q
MLKPLLVGGRP I SNRFVMAPLTRCRA-DDNHVP-TAAMVKHYSDRASMGL I ITEATQIQK

NYTGFLTEPGIYSDAQIEEWRKIVDAVHKKGGL I FLQL IHAGRAG I PEK1LQQSKSDQDP
Y+ F E GIY ++ WRK+ DAVH KGG+IF Q+ + GR+ +P + +
GYSTFAHEGGIYDKEHVDGWRKVTDAVHDKGG I IFCQ IHNGGRSTVPSNVDEGY ——----

LAGRLLAPSAIP IKDHR I PAYFAASGEKETYGVPEEL TDDEVRDGI I PLFVEGAKNAIFK
R++APSA+ | H+  FA +G+ + Y VP + +E+  + L+ A
———RIVAPSAVAI TGHKCAGSFARNGKTQPYPVPHAMAAEE 1 AS-YVNLYAA-AARNAI A

AGFDGVE IHGANGYLLDAFFRESSNKRQSGPYAGTT IDTRCQL 1 YDVTKSVCDAVGSDRV
AGFDGVE+HGANGYL+D F + SSN+R + Y G +I+ RC+ +++V +V A+G +RV
AGFDGVEVHGANGYL IDQFLKTSSNQR-TDEYGG-SIENRCRFLFEVLDAV IQAIGRERV

GLRISPLNGVHGMIDSNPEALTKHLCKKIEPLSLAYLHYLRGDMVNQQ IGDVVAWVRGSY
GLRISPLN + D +P+ALT+++C ++ ++A+L +RGD + G WR Y
GLRISPLNSFNDQSDEDPQALTRY ICSQLNLRT IAFLDVMRGDFFSPARG-ADKWAREEY

SGVKISNLRYDFEEADQQ IREGKVDAVAFGAKF I ANPDLVERAQHNWPLNEPRPETYYTR
GV + + ++ EEA + + G DAV FG K +ANPDLV RA PLN+P P T+YT
EGVLFTGMSFE I EEAAKAVESGAADAVVFGTKALANPDLVARAVAGAPLNKPDPATFYTT

TAVGYNDYP 375
GYNDYP
GEAGYNDYP 363

= le-82, Method: Compositional matrix adjust.
= 160/369 (43%), Positives = 230/369 (62%), Gaps = 16/369 (4%)

66

68

126

122

186

177

246

235

306

294

366

354

>ref|XP_001681722.1] NADH:flavin oxidoreductase/NADH oxidase [Leishmania major strain
Friedlin]

Length=

Score

Identities

Query
Sbjct
Query
Sbjct
Query
Sbjct

Query

385

7

11

67

69

127

123

187

308 bits (788), Expect

LLRPLKLGRYTLRNRIIMAPLTRCQATEDGHVPRTESMLKYYEDRASAGL I IAEATMVQP
+L+PL +G + NR +MAPLTRC+A +D HVP T +M+K+Y DRAS GLI+ EAT +
MLKPLLVGGRWMSNRFVMAPLTRCRA-DDNHVP-TAAMVKHYSDRASMGL ILTEATQIHK

NYTGFLTEPGIYSDAQIEEWRKIVDAVHKKGGL I FLQL IHAGRAG IPEKILQQSKSDQDP
Y+ F E GIY Q++ W+K+ DAVH KGG+IF Q+ + GR+ +P + D+D
GYSTFAHEGGIYGKEQVDGWKKVTDAVHDKGG I IFCQ THNGGRSTVPSNV------ DEDV

LAGRLLAPSAIP IKDHR I PAYFAASGEKETYGVPEEL TDDEVRDGI I PLFVEGAKNAIFK
R++APSA+ | H+  FA +G+ + Y VP + +E+  + L+ A
———RIVAPSAVAI TGHKCAGSFARNGKTQPYPVPHAMAAEE 1 AS-YVKL YAA-AARNA I A

AGFDGVE IHGANGYLLDAFFRESSNKRQSGPYAGTT IDTRCQL 1 YDVTKSVCDAVGSDRV

173

= 7e-82, Method: Compositional matrix adjust.
= 161/369 (43%), Positives = 230/369 (62%), Gaps = 16/369 (4%)

66

68

126

122

186

177

246



Anexos

AGFDGVE+HGANGYL+D F + SSN+R + Y G +I1+ RC+ +++V +V +AVG +RV
Sbjct 178 AGFDGVEVHGANGYLVDQFLKTSSNQR-TDEYGG-SIENRCRFLFEVLDAVIEAVGRERV 235

Query 247 GLRISPLNGVHGMIDSNPEALTKHLCKKIEPLSLAYLHYLRGDMVNQQIGDVVAWVRGSY 306
GLRISPLN + D NPEALT+++C ++ +A+L +RGD + G WR Y
Sbjct 236 GLRISPLNSFNDQSDENPEALTRY ICSQLNCRRIAFLDVVRGDFFSPARG-ADKWAREEY 294

Query 307 SGVKISNLRYDFEEADQQIREGKVDAVAFGAKFIANPDLVERAQHNWPLNEPRPETYYTR 366
GV + + ++ EEA  + G DAV FG K +ANPDL+ RA PLN+P  T+YT
Sbhjct 295 EGVLFTGMGFEIEEAANTVESGAADAVVFGTKTLANPDLIARAVAGAPLNKPDFATFYTT 354

Query 367 TAVGYNDYP 375

GYNDYP
Sbjct 355 GEAGYNDYP 363

SEQUENCE: Sequence 1 CRC64: 73D7CBBC714E8509 LENGTH: 379 aa

InterPro NADH:flavin oxidoreductase/NADH oxidase, N-terminal

IPRO011SS
Domain || PF007:2. |~ — Oxidored_FMN
Dsns
InterPro Aldolase-
T se-type TIM barrel
Domain || G3DSA:3.20.20.70 Aldolase_TIM
2,
s
id _ llength lidd __ lname5 ______ldescription ___start lend |score |
Tc00.1047053508461.80 - PF20.S 129 IPR013785 Aldolase-type TIM barrel  catalytic activity
Tc00.1047053508461.80 - PF20.S 129 IPR0O13785 Aldolase-type TIM barrel metabolic process
Tc00.1047053508461.80 - PF20.S 129 IPR0O13785 Aldolase-type TIM barrel 1 127 5,8E-18

174



Anexos

C-PFS

Query= Tc00.1047053511287.49 |PGFS]|prostaglandin F synthase,
putative|Trypanosoma cruzi|chr unknown60|TIGR]]Auto

Length=282

Score E
Sequences producing significant alignments: (Bits) Value
ref|XP_814362.1] prostaglandin F synthase [Trypanosoma cruzi ... 590 7e-167
gb]ACD93222.1] aldo-keto reductase [Trypanosoma cruzi] 573 9e-162
gb]AAK58518.1|AF262056_1 aldo/keto reductase [Trypanosoma cruzi] 541 2e-152
ref|XP_001567411.1] prostaglandin f synthase [Leishmania braz... 354 5e-96
ref|XP_001685359.1] prostaglandin f synthase [Leishmania majo... 352 2e-95
ref|YP_002948694.1] 2,5-didehydrogluconate reductase [Geobaci... 352 3e-95
ref|XP_001467729.1] prostaglandin f synthase [Leishmania infa... 350 6e-95
ALIGNMENTS

>ref|XP_814362.1] prostaglandin F synthase [Trypanosoma cruzi strain CL Brener]
Length=282

Score = 590 bits (1520), Expect = 7e-167, Method: Compositional matrix adjust.
Identities = 282/282 (100%), Positives = 282/282 (100%), Gaps = 0/282 (0%)

Query 1 MNCNYNCVTLHNSARMPQLGLGVWRAQDGAETANAVRWAIEAGYRHIDTACIYNNEKGVG 60
MNCNYNCVTLHNSARMPQLGLGVWRAQDGAETANAVRWAIEAGYRHIDTACIYNNEKGVG
Shjct 1 MNCNYNCVTLHNSARMPQLGLGVWRAQDGAETANAVRWAIEAGYRHIDTACIYNNEKGVG 60

Query 61  QGIRESGVPREEVWVTTKVWNSDQGYEKTLAAFERSRELLGLEY IDLYLIHWPGKKKFVD 120
QGIRESGVPREEVWVTTKVWNSDQGYEKTLAAFERSRELLGLEY IDLYL IHWPGKKKFVD
Sbjct 61  QGIRESGVPREEVWVTTKVWNSDQGYEKTLAAFERSRELLGLEY IDLYLIHWPGKKKFVD 120

Query 121 TWKALEKLYEEKKVRAIGVSNFEPHHLTELFKSCKIRPMVNQVELHPLFQQRTLREFCKQ 180
TWKALEKLYEEKKVRAIGVSNFEPHHLTELFKSCKIRPMVNQVELHPLFQQRTLREFCKQ
Sbjct 121 TWKALEKLYEEKKVRAIGVSNFEPHHLTELFKSCKIRPMVNQVELHPLFQQRTLREFCKQ 180

Query 181 HNIAITAWSPLGSGDRTGFLKNHVLGE IAKKHNKSPAQVVIRWDIQHGIVTIPKSTNKGR 240
HNTAITAWSPLGSGDRTGFLKNHVLGE I AKKHNKSPAQVVIRWD IQHG VT IPKSTNKGR
Sbjct 181 HNIAITAWSPLGSGDRTGFLKNHVLGE IAKKHNKSPAQVVIRWDIQHGIVTIPKSTNKGR 240

Query 241 [1QENFNVWDFKLTEEEMRQIDELNEDKRIGGHPDNFFPGGEE 282
1QENFNVWDFKLTEEEMRQ IDELNEDKR I GGHPDNFFPGGEE
Sbjct 241 1QENFNVWDFKLTEEEMRQIDELNEDKRIGGHPDNFFPGGEE 282

>ref|XP_001567411.1] prostaglandin f synthase [Leishmania braziliensis MHOM/BR/75/M2904]
Length=280

Score = 354 bits (909), Expect = 5e-96, Method: Compositional matrix adjust.
Identities = 159/277 (57%), Positives = 215/277 (77%), Gaps = 6/277 (2%)

Query 3 CNYNCVTLHNSARMPQLGLGVWRAQDGAETANAVRWATEAGYRHIDTACIYNNEKGVGQG 62
CY VTL N ++PQLG+G W A+DG+E ++WA+ AGYRHIDTA Y NEKGVGQG
Shjct 5 CAY--VTLSNGVQVPQLGIGTWEAKDGSEVVQN IKWAVSAGYRHIDTAHFYRNEKGVGQG 62

Query 63 IRESGVPREEVWVTTKVWNSDQGYEKTLAAFERSRELLGLEY IDLYL IHWPG-KKKFVDT 121
I E GVPR +++VTTK+WN D GY+ LAAFE+SR+ LG+EY+DLYLIHWPG + ++ T
Shjct 63 ISECGVPRSDIFVTTKLWNYDHGYDNALAAFEQSRQALGVEYVDLYL IHWPGPNRSYIST 122

Query 122 WKALEKLYEEKKVRAIGVSNFEPHHLTELFKSCKIRPMVNQVELHPLFQQRTLREFCKQH 181
W+A EKLYE KKVRAIGVSNFEPHHL +L +CK+ PMVNQVE+HP FQQ+ LR +C +
Sbjct 123 WRAFEKLYEMKKVRAIGVSNFEPHHLDDLLANCKVPPMVNQVEMHPHFQQKALRAYCAEK 182

Query 182 NIAITAWSPLGSGDRTGFLKNHVLGE IAKKHNKSPAQVVIRWDIQHGIVTIPKSTNKGRI 241
NIA+TAW PLG G L L E+A+KH KS AQV+IRW +Q G++ IPKS+++ |
Sbjct 183 NIALTAWRPLGKG---ALLTEPKLAELAEKHKKSAAQV I IRWFVQLGVIVIPKSSHEEHI 239

Query 242 QENFNVWDFKLTEEEMRQIDELNEDKRIGGHPDNFFP 278
++NF+V+DF+L++E+M+ ++ ++++ RIG +P++FFP
Sbjct 240 RQNFDVFDFELSQEDMQALESMDKNSRIGFNPESFFP 276
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>ref|XP_001685359.1] prostaglandin f synthase [Leishmania major strain Friedlin]
Length=279

Score = 352 bits (904), Expect = 2e-95, Method: Compositional matrix adjust.
Identities = 160/272 (58%), Positives = 211/272 (77%), Gaps = 5/272 (1%)

Query 8 VTLHNSARMPQLGLGVWRAQDGAETANAVRWAIEAGYRHIDTACIYNNEKGVGQGIRESG 67
VTL N ++PQLG+G W A+DG E N ++WA+ AGYRH+DTA Y NEKGVGQGI E G
Sbjct 8 VTLSNGVQVPQLGIGTWEAKDGNEVVN-1KWAVNAGYRHVDTAHYYKNEKGVGQGISECG 66

Query 68 VPREEVWVTTKVWNSDQGYEKTLAAFERSRELLGLEY IDLYL IHWPG-KKKFVDTWKALE 126
VPR +++VTTK+WN D GYE LAAFE+SR+ LG+EY+DLYLIHWPG + +++TW+A E
Shjct 67 VPRSDIFVTTKLWNYDHGYESALAAFEQSRQALGVEYVDLYL IHWPGPNRSY IETWRAFE 126

Query 127 KLYEEKKVRAIGVSNFEPHHLTELFKSCKIRPMVNQVELHPLFQQRTLREFCKQHNIAIT 186
KLYE KKVRAIGVSNFEPHHL +L +C + PMVNQVE+HP FQQ+ LR +C + NIA+T
Sbjct 127 KLYEMKKVRAIGVSNFEPHHLDDLLANCTVPPMVNQVEMHPHFQQKALRAYCAEKNIAVT 186

Query 187 AWSPLGSGDRTGFLKNHVLGE IAKKHNKSPAQVVIRWDIQHGIVTIPKSTNKGRIQENFN 246
AW PLG G L L E+A+KH +S AQV+IRW 1Q G++ IPKS+++ RI++NF+
Sbjct 187 AWRPLGKG---ALLTEPQLVELAEKHKRSAAQVIIRWLIQLGVIAIPKSSHEERIKQNFD 243

Query 247 VWDFKLTEEEMRQIDELNEDKRIGGHPDNFFP 278
V+DF+L+ E+MR+1+ ++ + RIG P+ FFP
Sbjct 244 VFDFELSPEDMRRIESMDRNSRIGSSPETFFP 275

>ref|YP_002948694.1] 2,5-didehydrogluconate reductase [Geobacillus sp. WCH70]
Length=275

Anexos

Score = 352 bits (902), Expect = 3e-95, Method: Compositional matrix adjust.

Identities = 166/269 (61%), Positives = 208/269 (77%), Gaps = 3/269 (1%)

Query 8 VTLHNSARMPQLGLGVWRAQDGAETANAVRWAIEAGYRHIDTACIYNNEKGVGQGIRESG 67
VTLHN +MP LGLGV++ ++G E NAVR A+E GYRHIDTA Y NE+GVGQ +RESG
Sbjct 8 VTLHNGVQMPWLGLGVYKVKNGEEVINAVRTALEIGYRHIDTAAFYENEEGVGQAVRESG 67

Query 68  VPREEVWVTTKVWNSDQGYEKTLAAFERSRELLGLEY IDLYLIHWPGKKKFVDTWKALEK 127
+PREE+++TTKVWNSDQGYE TL AFE S + LGL+Y+DLYL+HWP K K+ +T+KALEK
Sbjct 68 IPREEIFITTKVWNSDQGYETTLKAFETSLQKLGLDYVDLYLVHWPVKGKYKETYKALEK 127

Query 128 LYEEKKVRAIGVSNFEPHHLTELFKSCKIRPMVNQVELHPLFQQRTLREFCKQHNIAITA 187
LY++ +VRAIGVSNF+ HHL +L C+1+PMVNQVE HP Q+ L FCKQH I + A
Sbjct 128 LYKDGRVRAIGVSNFQIHHLEDLMADCEIKPMVNQVEYHPRLTQKELHAFCKQHGIQLEA 187

Query 188 WSPLGSGDRTGFLKNHVLGEIAKKHNKSPAQVVIRWDIQHGIVTIPKSTNKGRIQENFNV 247
WSPL G+ L+ L El +K+ K+PAQVV+RWD+Q+ +VTIPKS RI+EN NV
Sbjct 188 WSPLMRGE---1LQEPTLVEIGRKYGKTPAQVVLRWDLQNEVVTIPKSVTPQRIKENANV 244

Query 248 WDFKLTEEEMRQIDELNEDKRIGGHPDNF 276
+DF+LT EEM +ID LN +KRIG PDNF
Sbjct 245 FDFELTAEEMAKIDALNLNKRIGPDPDNF 273

>ref|XP_001467729.1] prostaglandin f synthase [Leishmania infantum JPCM5]
Length=280

Score = 350 bits (899), Expect = 6e-95, Method: Compositional matrix adjust.
Identities = 159/272 (58%), Positives = 211/272 (77%), Gaps = 4/272 (1%)

Query 8 VTLHNSARMPQLGLGVWRAQDGAETANAVRWAIEAGYRHIDTACIYNNEKGVGQGIRESG 67
VTL N ++PQLG+G W A++G E ++WA1 AGYRHIDTA Y NEKGVGQGI E G
Sbjct 8 VTLGNGVQVPQLGIGTWEAKNGNEVVQN IKWAINAGYRHIDTAHYYKNEKGVGQGISECG 67

Query 68 VPREEVWVTTKVWNSDQGYEKTLAAFERSRELLGLEY IDLYL IHWPG-KKKFVDTWKALE 126
VPR +++VTTK+WN D GYE LAAFE+SR+ LG+EY+DLYLIHWPG + +++TW+A E
Shjct 68 VPRSDIFVTTKLWNYDHGYESALAAFEQSRQALGVEYVDLYL IHWPGPNRSY IETWRAFE 127

Query 127 KLYEEKKVRAIGVSNFEPHHLTELFKSCKIRPMVNQVELHPLFQQRTLREFCKQHNIAIT 186
KLYE KKVRAIGVSNFEPHHL +L +C + PMVNQVE+HP FQQ+ LR +C + NIA+T
Sbjct 128 KLYEMKKVRAIGVSNFEPHHLDDLLANCTVPPMVNQVEMHPHFQQKALRAYCAEKNIAVT 187

Query 187 AWSPLGSGDRTGFLKNHVLGEIAKKHNKSPAQVVIRWDIQHGIVTIPKSTNKGRIQENFN 246
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AW PLG G L L E+A+KH +S AQV+IRW 1Q G++ IPKS+++ RI++NF+

Sbjct 188 AWRPLGKG---ALLTEPQLVELAEKHKRSAAQVIIRWLIQLGVIAIPKSSHEERIKQNFD 244

Query 247 VWDFKLTEEEMRQIDELNEDKRIGGHPDNFFP 278
V+DF+L+ E+MR+++ ++++ RIG P+ FFP
Sbjct 245 VFDFELSPEDMRRLESMDKNSRIGPSPETFFP 276

SEQUENCE: Sequence 1 CRC64: CT6D2A1E328B2671 LENGTH: 282 aa

InterPro

Anexos

Aldo/keto reductase
IPR001395 1
Famy GADSA2.20.20.100 | — Aldorket_red
I@ PTHR11732 e Aldonet_red |
PFO0243 _ Aldo_ket_red
SSF51430 s J Aldo/ket_red
id  [lengthlid4 _ Jname5 [description _____[start end |score |
Tc00.1047053511287.49 - PFS 282 IPRO01395 Aldo/keto reductase oxidoreductase activity
Tc00.1047053511287.49 - PFS 282 IPRO01395 Aldo/keto reductase oxidation reduction
Tc00.1047053511287.49 - PFS 282 IPRO01395  Aldo/keto reductase 4 269 b5,2E-103
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D - ZF-211.70

Query= Tc00.1047053506211.70 |||IRNA-binding protein, putative]Trypanosoma
cruzi|chr unknown68|TIGR] JAuto

Length=280

Score E
Sequences producing significant alignments: (Bits) Value
ref|XP_819451.1] RNA-binding protein [Trypanosoma cruzi strai... 539 le-151
ref|XP_812030.1] RNA-binding protein [Trypanosoma cruzi strai... 535 2e-150
ref|XP_827971.1] hypothetical protein [Trypanosoma brucei TRE... 313 9e-84
ref|XP_001464993.1] RNA binding protein [Leishmania infantum ... 206 2e-51
ref|XP_001682607.1] RNA binding protein [Leishmania major str... 205 4e-51
gb]AAK97383.1|AF361224_1 sequence-specific RNA binding protei... 199 2e-49
ref|XP_001564157.1] RNA binding protein [Leishmania brazilien... 195 5e-48
ALIGNMENTS

>ref|XP_819451.1] RNA-binding protein [Trypanosoma cruzi strain CL Brener]
Length=280

Score = 539 bits (1388), Expect = le-151, Method: Compositional matrix adjust.
Identities = 280/280 (100%), Positives = 280/280 (100%), Gaps = 0/280 (0%)

Query 1 MSGVRGGWVPASSDVEGLQQSDARLMVPPVAYRTAYES I GELQNSLQGYDQQVAKVIQHI 60
MSGVRGGWVPASSDVEGLQQSDARLMVPPVAYRTAYES I GELQNSLQGYDQQVAKV IQH I
Shjct 1 MSGVRGGWVPASSDVEGLQQSDARLMVPPVAYRTAYES IGELQNSLQGYDQQVAKVIQHI 60

Query 61 NTLASVVDSLQQHYDSVVEEKEY I IRSLDVAEGRMQDVQRIVQRYAAVTDPVVASDGFTY 120
NTLASVVDSLQQHYDSVVEEKEY I IRSLDVAEGRMQDVQRIVQRYAAVTDPVVASDGFTY
Shjct 61 NTLASVVDSLQQHYDSVVEEKEY I IRSLDVAEGRMQDVQRIVQRYAAVTDPVVASDGFTY 120

Query 121 ERDVITNYFNECQAQKNIPMSQQTHTELTMMLFPNRSFKRFLEQLMETKPAEMRAEasss 180
ERDVITNYFNECQAQKN IPMSQQTHTELTMMLFPNRSFKRFLEQLMETKPAEMRAEASSS
Sbjct 121 ERDVITNYFNECQAQKNIPMSQQTHTELTMMLFPNRSFKRFLEQLMETKPAEMRAEASSS 180

Query 181 shgnhggnanassrsagnaQNTHKADVSNKSGNTGANGERLHPCVRVYGYCNYKDACAYA 240
SHGNHGGNANASSRSAGNAQNTHKADVSNKSGNTGANGERLHPCVRVYGYCNYKDACAYA
Sbjct 181 SHGNHGGNANASSRSAGNAQNTHKADVSNKSGNTGANGERLHPCVRVYGYCNYKDACAYA 240

Query 241 LYPYDACLSHLKGKCRFRSQCHERHVDFHGPRNHGPANGG 280
LYPYDACLSHLKGKCRFRSQCHERHVDFHGPRNHGPANGG
Sbjct 241 LYPYDACLSHLKGKCRFRSQCHERHVDFHGPRNHGPANGG 280

>ref|XP_827971.1] hypothetical protein [Trypanosoma brucei TREU927]
gb|EAN78859.1] RNA binding protein, putative [Trypanosoma brucei]
Length=285

Score = 313 bits (803), Expect = 9e-84, Method: Compositional matrix adjust.
Identities = 158/275 (57%), Positives = 201/275 (73%), Gaps = 3/275 (1%)

Query 6 GGWVPASSDVEG-LQQSDARLMVPPVAYRTAYES IGELQNSLQGYDQQVAKVIQHINTLA 64
G W +V  + S +M P AYR A+ SI +LQ L G+++QV V+ HI++L
Shjct 7 GNWRGPHMEVNASVPHSGGP IMTPADAYRAAHGS I LKLQQGL I GHEEQVMGVVHHIHSLY 66

Query 65 SVVDSLQQHYDSVVEEKEY I IRSLDVAEGRMQDVQR IVQRYAAVTDPVVASDGFTYERDYV 124
SV++SL++HY++VVEE++Yl R+L+ AE R++ VQR++QRY +V DPVVASDG+TYER+
Shjct 67 SVIESLRKHYETVVEERDY IKRTLEEAEERLKGVQRLLQRYTSVNDPVVASDGYTYEREA 126

Query 125 ITNYFNECQAQKN IPMSQQTHTELTMMLFPNRSFKRFLEQLMETKPAEMRAEasssshgn 184
IT+Y ECQ+ N+P+SQQT ELTMML PNRSF+RFL QLM+ KP E R SS S GN
Sbjct 127 I1TSYLEECQSMNNVPVSQQTGEEL TMMLLPNRSFQRFLSQLMDAKPVEGR--HSSGSSGN 184

Query 185 hggnanassrsagnaQNTHKADVSNKSGNTGANGERLHPCVRVYGYCNYKDACAYALYPY 244
NA A+ + NOQNT + ++ + + G N ERLHPC+RVYGYCNYKD+CAYALYPY
Sbjct 185 SKTNATAINTGSANGQNTVREEIGGEDTSAGPNSERLHPCIRVYGYCNYKDSCAYALYPY 244

Query 245 DACLSHLKGKCRFRSQCHERHVDFHGPRNHGPANG 279
DACLSHLKGKCRFRSQCHERHVDF G N G A G
Sbjct 245 DACLSHLKGKCRFRSQCHERHVDFRGQLNQGDAGG 279
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>ref|XP_001464993.1] RNA binding protein [Leishmania infantum JPCM5]
Length=302

Score = 206 bits (524), Expect = 2e-51, Method: Compositional matrix adjust.
Identities = 116/276 (42%), Positives = 159/276 (57%), Gaps = 20/276 (7%)

Query 6 GGWVPASSDVEGLQQSDARLMVPPVAYRTAYES I GELQNSLQGYDQQVAKVIQHINTLAS 65
G PAS E+Q VY + 4+ ++SL Y+QQ+ +V++ + TL
Sbhjct 8 GMMAPAMSANEPMQ-—-———————~— VVYNRTQKRVPVFRDSL IMYEQQMVRVMEELRTLTM 57

Query 66 VVDSLQQHYDSVVEEKEY I IRSLDVAEGRMQDVQRIVQRYAAVTDPVVASDGFTYERDVI 125
V++L+ HY+ ++EK YI AE R+QDV+ IV RY V D VVASDGFTYER+ 1
Sbjct 58 DVNALRAHYEEALQEKLY IENLAAQAEKRVQDVKEIVDRYVGVKDAVVASDGFTYERETI 117

Query 126 TNYFNECQAQKN IPMSQQTHTELTMMLFPNRSFKRFLEQLMETKPAEMRAEasssshgnh 185
++Y  C+ PSQT LT +L PNRS K +++L + AE A + +
Sbjct 118 SSYIEGCKEAGGTPTSYQTEKPLTSLLIPNRSLKTLVDRLATLQKAEPTPPAPADRNPVQ 177

Query 186 ggnanassrsagnaQ-NTHKADVSNKSGN----—---- TGANGERLHPCVRVYGYCNYKD 235
+ + ++ AGN N H+ N G A GER+HPC+RVYGYCNY +
Sbjct 178 HHSKSMTAGRAGNVSINQHEGQRRNMHGGGKDSSGPVELNAKGERVHPCIRVYGYCNYNE 237

Query 236 ACAYALYPYDACLSHLKGKCRFRSQCHERHVDFHGP 271
+CAYA YPYDACLS+LK KCRF++QCHERHV+F GP
Shjct 238 SCAYAKYPYDACLSNLKNKCRFKNQCHERHVEFRGP 273

>ref|XP_001682607.1] RNA binding protein [Leishmania major strain Friedlin]
Length=314

Score = 205 bits (522), Expect = 4e-51, Method: Compositional matrix adjust.
Identities = 116/276 (42%), Positives = 160/276 (57%), Gaps = 20/276 (7%)

Query 6 GGWVPASSDVEGLQQSDARLMVPPVAYRTAYES I GELQNSLQGYDQQVAKVIQHINTLAS 65
G PAS E+Q (% + 4+ ++SL Y+QQ+ +V++ + TL
Sbjct 20  GIMAPAMSANEPMQ--——---——- VVYNRTQKRVPVFRDSL IMYEQQMVQVMEELRTLTM 69

Query 66 VVDSLQQHYDSVVEEKEY I IRSLDVAEGRMQDVQRIVQRYAAVTDPVVASDGFTYERDVI 125
V++L+ HY+ ++EK YI AE R+QDV+ IV RY V D VVASDGFTYER+ 1
Shjct 70 DVNALRVHYEEALQEKLY IENLAAQAEKRVQDVKEIVDRYVGVKDAVVASDGFTYERETI 129

Query 126 TNYFNECQAQKN IPMSQQTHTELTMMLFPNRSFKRFLEQLMETKPAEMRAEasssshgnh 185
++Y  C+ PS QT LT +L PNRS K +++L+ + AE A + +
Sbjct 130 SSYIEGCKEAGGTPTSYQTEKPLTSLLIPNRSLKTLVDRLVTLQKAEPTPPAPADRNPVQ 189

Query 186 ggnanassrsagnaQ-NTHKADVSNKSGN----—---- TGANGERLHPCVRVYGYCNYKD 235
+ + ++ AGN N H+ N G A GER+HPC+RVYGYCNY +
Sbjct 190 HHSKSITAGRAGNISINQHEGQRRNMHGGGKDSSGPVELNAKGERVHPCIRVYGYCNYNE 249

Query 236 ACAYALYPYDACLSHLKGKCRFRSQCHERHVDFHGP 271
+CAYA YPYDACLS+LK KCRF++QCHERHV+F GP
Shjct 250 SCAYAKYPYDACLSNLKNKCRFKNQCHERHVEFRGP 285

Anexos

>ref|XP_001564157.1] RNA binding protein [Leishmania braziliensis MHOM/BR/75/M2904]

Length=313

Score = 195 bits (495), Expect = 5e-48, Method: Compositional matrix adjust.
Identities = 109/267 (40%), Positives = 149/267 (55%), Gaps = 21/267 (7%)

Query 30  VAYRTAYESIGELQNSLQGYDQQVAKV IQHINTLASVVDSLQQHYDSVVEEKEY IIRSLD 89
VY ++ +NSL  +QQ+ + + + TL + L+ HY+ ++EK YI
Sbjct 33  VVYNRIQKRMPMFRNSLY IQEQQMMHMTEELRTLVMDANVLRAHYEEALQEKLY IENLAA 92

Query 90  VAEGRMQDVQRIVQRYAAVTDPVVASDGFTYERDVITNYFNECQAQKNIPMSQQTHTELT 149
AE R+Q+V+ IV RY V D VVASDGFTYER+ I++Y C+ PSQT LT
Sbjct 93  QAEKRVQNVKEIVDRYVGVKDAVVASDGFTYERETISSY IEGCKEAGGTPTSYQTEKPLT 152

Query 150 MMLFPNRSFKRFLEQLMETKPAEMRAEasssshgnhggnanassrsagnaQNTHKADVSN 209
+L PNRS K +++L+ + E + A + + ++ OGN + DV
Sbjct 153 SLLIPNRSLKTLVDRLVTVQKTEPKMPAPVDRNPVQHYSKPMATGRVGNMSGSQN-DVQR 211

Query 210 KSGNTG---------—- ANGERLHPCVRVYGYCNYKDACAYALYPYDACLSHLKGKCRFR 258
+S G A GER+HPC+RVYGYCNY + CAYA YPYDACLS+LK KCRF+
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Sbjct 212 RSIQGGGKDNLSPVELNAKGERVHPCIRVYGYCNYNENCAYAKYPYDACLSNLKNKCRFK 271

Query 259 SQCHERHVDFHGP------—-- RNHGP 276
+QCHERHV+F GP NHGP
Sbjct 272 NQCHERHVEFRGPLDDYGNSISENHGP 298

SEQUENCE: Sequence 1 CRC64: D5BF92951689E2EA LENGTH: 280 aa

InterPro = i
PROQoSTy || eger: CCCH-type | |
o] - |ZF_c3m
InterPro|
____llengthlida ___Jname5 _______ldescription _______Istart lend score |
Tc00.1047053506211.70 - RBP ZF-211.70 280 IPRO00571

Zinc finger, CCCH-type nucleicacid binding

Tc00.1047053506211.70 - RBP ZF-211.70 Zinc finger, CCCH-type zincion binding

280 IPRO0O0O571 241 268 0
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E - CD-33.60

Query= Tc00.1047053506933.60 ||Imitochondrial RNA binding protein,
putative|Trypanosoma cruzi|chr unknown71|TIGR]]Auto

Length=142

Score E
Sequences producing significant alignments: (Bits) Value
ref|XP_812012.1] mitochondrial RNA binding protein [Trypanoso... 206 7e-52
ref|XP_828865.1] mitochondrial RNA-binding protein [Trypanoso... 181 2e-44
ref|XP_001684362.1] RNA binding protein rbpl6 [Leishmania maj... 174 3e-42
ref|XP_001470120.1] RNA binding protein rbpl6 [Leishmania inf... 173 5e-42
ref|XP_001566120.1] RNA binding protein rbpl6 [Leishmania bra... 172 le-41
ref|NP_565427.1] cold-shock DNA-binding family protein [Arabi... 65.9 1le-09
ref|NP_001060914.1] 0s08g0129200 [Oryza sativa (Japonica cult... 65.5 2e-09
ALIGNMENTS

>ref|XP_812012.1] mitochondrial RNA binding protein [Trypanosoma cruzi CL Brener]
Length=142

Score = 206 bits (523), Expect = 7e-52, Method: Compositional matrix adjust.
Identities = 142/142 (100%), Positives = 142/142 (100%), Gaps = 0/142 (0%)

Query 1 MFRVSQISRMTPCGVLYNKGKV ISWMSGRGFGF I EDDTDKKQHFVHFSALQTETGGFRSL 60
MFRVSQISRMTPCGVLYNKGKV I SWMSGRGFGF I EDDTDKKQHFVHFSALQTETGGFRSL
Shjct 1 MFRVSQISRMTPCGVLYNKGKV ISWMSGRGFGF I EDDTDKKQHFVHFSALQTETGGFRSL 60

Query 61  TVGQEVEFEVASQDGRTRAENVTAPGGSKLPSGPRPPEgmgrgrggggrgrggggrgfgg 120
TVGQEVEFEVASQDGRTRAENVTAPGGSKLPSGPRPPEGMGRGRGGGGRGRGGGGRGFGG
Sbjct 61  TVGQEVEFEVASQDGRTRAENVTAPGGSKLPSGPRPPEGMGRGRGGGGRGRGGGGRGFGG 120

Query 121 sggrgggenyqgrgNQSLSDDF 142
SGGRGGGENYQGRGNQSLSDDF
Sbjct 121 SGGRGGGENYQGRGNQSLSDDF 142

>ref|XP_828865.1] mitochondrial RNA-binding protein [Trypanosoma brucei TREU927]
Length=141

Score = 181 bits (458), Expect = 2e-44, Method: Compositional matrix adjust.
Identities = 84/98 (85%), Positives = 89/98 (90%), Gaps = 0/98 (0%)

Query 1 MFRVSQISRMTPCGVLYNKGKYV I SWMSGRGFGF IEDDTDKKQHFVHFSALQTETGGFRSL 60
MRS + RM PC + NKGKVISWMSGRGFGFIEDD DKKQHFVHFSALQTETGGFR+L
Shjct 1 MIRAS IVKRMAPCTLFLNKGKYV I SWMSGRGFGF I EDDADKKQHFVHFSALQTETGGFRAL 60

Query 61 TVGQEVEFEVASQDGRTRAENVTAPGGSKLPSGPRPPE 98
TVGQEVEFEVASQDGRTRAENVT+PGG+KLPSGPRPPE
Shjct 61 TVGQEVEFEVASQDGRTRAENVTSPGGAKLPSGPRPPE 98

>ref|XP_001684362.1] RNA binding protein rbpl6 [Leishmania major strain Friedlin]
Length=142

Score = 174 bits (440), Expect = 3e-42, Method: Compositional matrix adjust.
Identities = 81/98 (82%), Positives = 87/98 (88%), Gaps = 0/98 (0%)

Query 1 MFRVSQISRMTPCGVLYNKGKYV I SWMSGRGFGF IEDDTDKKQHFVHFSALQTETGGFRSL 60
MFRVS +SR+ P L N GKV+SWMSGRGFGFIED+ DKKQHFVHFSALQTETGG+R+L
Shjct 1 MFRVSSVSRIAPSLALLNTGKVVSWMSGRGFGF IEDNADKKQHFVHFSALQTETGGYRAL 60

Query 61 TVGQEVEFEVASQDGRTRAENVTAPGGSKLPSGPRPPE 98
V QEVEFEVASQDGRTRAENVTAPGG KLPSGPRPPE
Sbjct 61 AVDQEVEFEVASQDGRTRAENVTAPGGGKLPSGPRPPE 98

>ref|XP_001470120.1] RNA binding protein rbpl6 [Leishmania infantum]
Length=143

Score = 173 bits (438), Expect = 5e-42, Method: Compositional matrix adjust.
Identities = 80/98 (81%), Positives = 87/98 (88%), Gaps = 0/98 (0%)

Query 1 MFRVSQISRMTPCGVLYNKGKYV I SWMSGRGFGF IEDDTDKKQHFVHFSALQTETGGFRSL 60
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MFRVS +SR+ P L N GKV+SWMSGRGFGFIED+ DK+QHFVHFSALQTETGG+R+L
Shjct 1 MFRVSSVSRIAPSLALLNTGKVVSWMSGRGFGF IEDNADKRQHFVHFSALQTETGGYRAL 60

Query 61 TVGQEVEFEVASQDGRTRAENVTAPGGSKLPSGPRPPE 98
V QEVEFEVASQDGRTRAENVTAPGG KLPSGPRPPE
Shjct 61 AVDQEVEFEVASQDGRTRAENVTAPGGGKLPSGPRPPE 98

>ref|XP_001566120.1] RNA binding protein rbpl6 [Leishmania braziliensis]
Length=143

Score = 172 bits (435), Expect = le-41, Method: Compositional matrix adjust.
Identities = 79/98 (80%), Positives = 87/98 (88%), Gaps = 0/98 (0%)

Query 1 MFRVSQISRMTPCGVLYNKGKV I SWMSGRGFGF I EDDTDKKQHFVHFSALQTETGGFRSL 60
MFRVS + R+ P L N GKV+SWMSGRGFGFIED+ DKKQHFVHFSALQTETGG+R+L
Shjct 1 MFRVSSVHR IAPSLALLNTGKVVSWMSGRGFGF I EDNADKKQHFVHFSALQTETGGYRAL 60

Query 61 TVGQEVEFEVASQDGRTRAENVTAPGGSKLPSGPRPPE 98
V QEVEFEVASQDGRTRAENVTAPGG+KLPSGPRPP+
Shjct 61 AVDQEVEFEVASQDGRTRAENVTAPGGAKLPSGPRPPD 98

>ref|NP_565427.1] cold-shock DNA-binding family protein [Arabidopsis thaliana]
Length=301

Score = 65.9 bits (159), Expect = 1le-09, Method: Compositional matrix adjust.
Identities = 35/70 (50%), Positives = 50/70 (71%), Gaps = 4/70 (5%)

Query 23 ISWMS-GRGFGFIEDDTDKKQHFVHFSALQTETGGFRSLTVGQEVEFEVA-SQDGRTRAE 80
+SW S G+G+GFI D ++ FVH S++ ++ GFRSLT+G+ VE+E+A DG+T+A
Sbjct 15 VSWFSDGKGYGFITPDDGGEELFVHQSSIVSD--GFRSLTLGESVEYEIALGSDGKTKAL 72

Query 81 NVTAPGGSKL 90
VTAPGG L
Sbjct 73 EVTAPGGGSL 82

>ref|NP_001060914.1] 0s08g0129200 [Oryza sativa (Japonica cultivar-group)]
dbj |BAC66711.1] putative cold shock protein-1 [Oryza sativa Japonica Group]
Length=197

Score = 65.5 bits (158), Expect = 2e-09, Method: Compositional matrix adjust.
Identities = 39/79 (49%), Positives = 50/79 (63%), Gaps = 3/79 (3%)

Query 19 KGKVISWMSGRGFGFIEDDTDKKQHFVHFSALQTETGGFRSLTVGQEVEFEVAS-QDGRT 77
KG V + + +GFGFI D + FVH S+L+++ G+RSL G VEF V S DGRT
Shjct 7 KGTVKWFDATKGFGF ITPDDGGEDLFVHQSSLKSD--GYRSLNDGDVVEFSVGSGNDGRT 64

Query 78 RAENVTAPGGSKLPSGPRP 96

+A +VTAPGG L G RP
Sbjct 65 KAVDVTAPGGGALTGGSRP 83

SEQUENCE: Sequence 1 CRC64: 3B94296A30088613 LENGTH: 142 aa

InterPro Cold-shock protein, DNA-binding

IPR002059

Domain L B — csD

)

Tsns
id ___ llength Jname5 _|description ___[start lend |score |
Tc00.1047053506933.60 - RBP CD-33.60 142 Cold-shock protein, DNA-binding nucleic acid binding 17 85 5,3E-12
Tc00.1047053506933.60 - RBP CD-33.60 142 Cold shock protein nucleic acid binding 19 85 3,6E-20
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F — Hip-11.150

Query= Tc00.1047053507011.150 |]lhypothetical protein, conserved]Trypanosoma
cruzi|chr unknown71|TIGR] |JAuto

Length=127

Score E
Sequences producing significant alignments: (Bits) Value
ref|XP_817959.1] hypothetical protein [Trypanosoma cruzi stra... 263 5e-69
ref|XP_806824.1] hypothetical protein [Trypanosoma cruzi stra... 256 4e-67
ref|XP_827450.1] hypothetical protein [Trypanosoma brucei TRE... 199 6e-50
ref|XP_001568441.1] hypothetical protein [Leishmania brazilie... 120 6e-26
ref|XP_843449.1] hypothetical protein [Leishmania major strai... 116 9e-25
ref|ZP_01688587.1] radical SAM domain protein [Microscilla ma... 37.7 0.39
ALIGNMENTS

>ref|XP_817959.1] hypothetical protein [Trypanosoma cruzi strain CL Brener]
Length=127

Score = 263 bits (672), Expect = 5e-69, Method: Compositional matrix adjust.
Identities = 127/127 (100%), Positives = 127/127 (100%), Gaps = 0/127 (0O%)

Query 1 MRSTPYLGGGARATTNNLPSFTGVSPRVSSRSVATHRGEYVSIVLKPTALNAQRGSLEAL 60
MRSTPYLGGGARATTNNLPSFTGVSPRVSSRSVATHRGEYVS I VLKPTALNAQRGSLEAL
Shjct 1 MRSTPYLGGGARATTNNLPSFTGVSPRVSSRSVATHRGEYVSIVLKPTALNAQRGSLEAL 60

Query 61  CVATDEPVEVMGLPSGAEVAQVNEFVCYVNPSSGELEYFQHGTYNDEYDVETYRKLLDLC 120
CVATDEPVEVMGLPSGAEVAQVNEFVCYVNPSSGELEYFQHGTYNDEYDVETYRKLLDLC
Shjct 61  CVATDEPVEVMGLPSGAEVAQVNEFVCYVNPSSGELEYFQHGTYNDEYDVETYRKLLDLC 120

Query 121 PKFPQLE 127
PKFPQLF
Sbjct 121 PKFPQLE 127

>ref|XP_827450.1] hypothetical protein [Trypanosoma brucei TREU927]
Length=127

Score = 199 bits (507), Expect = 6e-50, Method: Compositional matrix adjust.
Identities = 93/127 (73%), Positives = 105/127 (82%), Gaps = 0/127 (0%)

Query 1 MRSTPYLGGGARATTNNLPSFTGVSPRVSSRSVATHRGEYVSIVLKPTALNAQRGSLEAL 60
MRS LGG R + LP+F GVSPR+ +R V HRGEYVS+VL+PT+LNAQR SL A
Shjct 1 MRSAVNLGGAPRVPSQRLPAFEGVSPR IVARQVPAHRGEYVSLVLRPTSLNAQRNSLVAS 60

Query 61 CVATDEPVEVMGLPSGAEVAQVNEFVCYVNPSSGELEYFQHGTYNDEYDVETYRKLLDLC 120
CV TDE VEVMGLP+ AEVAQVNEFVCY+NPSSGELEY+QHGTYNDEYDV+ YRKLL+LC
Shjct 61 CVVTDESVEVMGLPADAEVAQVNEFVCY INPSSGELEYYQHGTYNDEYDVDVYRKLLELC 120

Query 121 PKFPQLF 127
PKFP LF
Sbjct 121 PKFPALF 127

>ref|XP_001568441.1] hypothetical protein [Leishmania braziliensis MHOM/BR/75/M2904]
Length=117

Score = 120 bits (300), Expect = 6e-26, Method: Compositional matrix adjust.
Identities = 58/115 (50%), Positives = 78/115 (67%), Gaps = 6/115 (5%)

Query 13 ATTNNLPSFTGVSPRVSSRSVATHRGEYVSIVLKPTALNAQRGSLEALCVATDEPVEVMG 72
A +N P F GVSPRV++++ +HRGEYVSI+ + T G E CAT V+V+G
Sbjct 9 APSNKFPVFQGVSPRVTAQTYQSHRGEYVSIIFELT-—---- GPGEFKCGATGMSVKVVG 62

Query 73 LPSGAEVAQVNEFVCYVNPSSGELEYFQHGTYNDEYDVETYRKLLDLCPKFPQLF 127
+P EV++V EF+CYV+PS+GEL YFQH +DE+D E YR+L+ L K PQLF
Sbjct 63  VPEAVEVSRVCEFICYVDPSTGELTYFQHAMLDDEFDFEVYRRLVSLTTKVPQLF 117

>ref|XP_843449.1] hypothetical protein [Leishmania major strain Friedlin]
Length=117

Score = 116 bits (290), Expect = 9e-25, Method: Compositional matrix adjust.
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Identities = 55/113 (48%), Positives = 76/113 (67%), Gaps = 6/113 (5%)

Query 15  TNNLPSFTGVSPRVSSRSVATHRGEYVSIVLKPTALNAQRGSLEALCVATDEPVEVMGLP 74
+N P F GVSPRV++++ +HRGEYVSI+ + T G E C T V+V+G+P
Sbjct 11  SNKFPVFQGVSPRVTAQTYQSHRGEYVSIIFELT------ GPGEFKCGVTGMSVKVVGVP 64

Query 75  SGAEVAQVNEFVCYVNPSSGELEYFQHGTYNDEYDVETYRKLLDLCPKFPQLF 127
EV++V EF+CYV+PS+G+L YFQH +DE+D E YR+L+ L K PQLF
Shjct 65 EAVEVSRVCEFICYVDPSTGDLTYFQHAMLDDEFDFEVYRRLVSLTTKVPQLF 117

>ref|ZP_01688587.1] radical SAM domain protein [Microscilla marina ATCC 23134]
Length=632

Score = 37.7 bits (86), Expect = 0.39, Method: Composition-based stats.
Identities = 20/55 (36%), Positives = 31/55 (56%), Gaps = 4/55 (7%)

Query 72  GLPS-GAEVAQVNEFVCYVNPSSGELEYFQHGTYNDEYDVETYRKLLDLCPKFPQ 125
GLP+ G + AQ NE  ++P++ Y HG +D+E Y+KL + C +F Q
Sbjct 99  GLPALGEDSAQTNEHFHTISPTNKAQMYLNHG---HAFDLEKYQKLEEQCYQFAQ 150

SEQUENCE: Sequence 1 CRC64: 1D97834C2E02BOFE LENGTH: 127 aa

InterPro Replication factor A protein 3

IPRO13570
T — Rep_fac
A3

Ders

InterPro Nucleic acid-binding, OB-fold-like

IPRO16027

T SSF50249 | EEEEEEEE——. Nucleic_acid_OB

2

Tsns
id  llengthfidd  Jname5  Iname9 [start |end [score |
Tc00.1047053507011.150 Hip 127 IPRO16027 Nucleic acid-binding, OB-fold-like Nucleic acid OB 19 127 1,1E-21
Tc00.1047053507011.150 Hip 127 IPRO16027 Nucleic acid-binding, OB-fold-like Nucleic acid OB 19 127 1,1E-21
Tc00.1047053507011.150 Hip 127 IPRO16027 Nucleic acid-binding, OB-fold-like Nucleic acid OB 19 127 1,1E-21
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Anexo 3. Cepa transfectante CD-33.60 fusionada a proteina verde fluorescente GFP.
Como ndo foi obtido sucesso na producdo de anticorpos policlonais contra a
proteina CD-33.60 partiu-se para uma outra abordagem através da fusdo a porteina
GFP para determinagdo da localizagdo celular desta proteina. As transfeccdes foram
realizadas com 50 pug de DNA. O acompanhamento da selegéo foi através da contagem
do numero de células em camara de Neubauer, mantendo-se o nimero de células em
torno de 1 x 10° células/mL através de diluices. Num periodo entre 18 e 24 dias
foram obtidas populacbes resistentes ao antibidtico, apresentando uma taxa de
multiplicacdo celular préxima as das culturas ndo transfectadas e sem antibidtico. Uma
vez que a cepa transfectada permaneceu estavel, ensaios de localizagdo celular através
da expressdo da proteina fluorescente GFP fusionada a proteina CD-33.60. Como
pode-se observar na figura abaixo nem todos os parasitas expressaram a fusdo. Uma
etapa de selecéo clonal se faz necessaria, bem como a confirmagéo da clonagem por

ensaios de Western blotting utilizando anticorpos contra a proteina GFP.
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Anexo 4. Rendimento dos mMRNAs obtidos por imunoprecipitacdo com 0s anticorpos
contra as proteinas PF2aS, PFS e EF1-a. Os ensaios foram feitos com epimastigotas
em fase logaritmica de crescimento e epimastigotas sob estresse nutricional. Os

mMRNAs obtidos serdo sequenciados utlizando o sistema SoLid de sequenciamento.

Epimastigota Estresse
ng/uL ng/ul
Réplical Réplica2 Réplica3 |Réplical Réplica2 Réplica3
anti  IP 1,9 34 4 53 29,5 17,9
PF2aS FT 349,1 14494 14925 1601,2 1262,4  1842,8
Pl IP 43 55 6,5 17,7
FT 442 4 1184 861,7 1753,5
: IP 3,2 2,4 1,8 20,9 42 30,9
anti PFS
FT 672,2  1539,6 112,9 1742,9 21779 16314
Pl IP 8,7 59 10,8 33,7
FT 6155 1207,3 1545,1 1155,9
anti EFla IP 2,1 2,2 34 10 54,8 30,9
FT 463,7 1009 686,6 1525,7 12339 14641
Pl IP 2,6 59 6,9 34,8
FT 561,8 518,1 1040,4 1745
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Anexo 5. Lista de todas as proteinas identificadas em todas as frac6es nas condicdes da alto e baixo sal. # - amostra; CondicGes de sal

(Salt conditions) — High (300 mM NaCl) e Low (150 mM NacCl); Forma Epi (epimastigota), stress (estresse); Fracdo (fraction) postpol

— pos-polissomal.

Salt

. Replicate Form  Fraction Systematic ID Protein name E-value
Condition
1  High 1 Epi  Polysomal Tc00.1047053503793.10  2-oxoglutarate dehydrogenase subunit, putative 1,00E-30
2  High Epi Polysomal Tc00.1047053508827.70  40S ribosomal protein S17, putative 1,74E-13
prostaglandin F synthase, putative,aldo/keto reductase,
3  High 1 Epi Polysomal Tc00.1047053511287.49  putative 6,79E-13
4 High 1 Epi Polysomal Tc00.1047053409117.20  40S ribosomal protein S14, putative 1,40E-12
5  High 1 Epi  Polysomal Tc00.1047053510879.110 ribosomal protein L3, putative 3,57E-12
6  High 1 Epi Polysomal Tc00.1047053504013.11  ribosomal protein L13, putative 4,79E-12
7  High 1 Epi Polysomal Tc00.1047053506337.70  2-oxoglutarate dehydrogenase E1 component, putative 5,98E-12
8  High 1 Epi  Polysomal Tc00.1047053508175.309 60S ribosomal protein L19, putative 7,74E-12
9  High 1 Epi  Polysomal Tc00.1047053503801.20  ribosomal protein S26, putative 9,50E-12
10  High 1 Epi Polysomal Tc00.1047053510663.19  60S ribosomal subunit protein L31, putative 1,82E-11
11 High 1 Epi Polysomal Tc00.1047053506963.10  60S ribosomal protein L10a, putative 3,32E-11
12 High 1 Epi Polysomal Tc00.1047053506943.50  glyceraldehyde 3-phosphate dehydrogenase, putative 5,99E-11
13 High 1 Epi Polysomal Tc00.1047053457251.10  3-oxo-5-alpha-steroid 4-dehydrogenase, putative 9,61E-11
14 High 1 Epi Polysomal Tc00.1047053507875.20  glutamate dehydrogenase, putative 1,57E-10
15  High 1 Epi Polysomal Tc00.1047053508461.500 60S ribosomal protein L27A/L29, putative 2,65E-10
16  High 1 Epi Polysomal Tc00.1047053506181.104 actyltransferase-like protein 4,32E-10
poly(A)-binding protein, putative,polyadenylate-binding
17  High 1 Epi Polysomal Tc00.1047053508461.140 protein, putative 4,67E-10
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18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High

PR P RPRRPRPRPRPRPRRPRRPRPRPRPRREPREPRPRPRREREPRRERLEPRELSPR

Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053507709.50
Tc00.1047053509671.80
Tc00.1047053511727.129
Tc00.1047053506295.100
Tc00.1047053508041.30
Tc00.1047053510395.10
Tc00.1047053504181.10
Tc00.1047053506405.149
Tc00.1047053411235.9
Tc00.1047053508197.10
Tc00.1047053503833.40
Tc00.1047053509683.117
Tc00.1047053506945.240
Tc00.1047053503611.20
Tc00.1047053504121.30
Tc00.1047053511261.140
Tc00.1047053506219.40
Tc00.1047053506817.30
Tc00.1047053506679.140
Tc00.1047053507681.150
Tc00.1047053442383.9
Tc00.1047053511229.50
Tc00.1047053504225.20
Tc00.1047053508321.11
Tc00.1047053506241.170
Tc00.1047053510353.10
Tc00.1047053504013.100

60S ribosomal protein L6, putative
60S ribosomal protein L5, putative
ribosomal protein L18, putative
hypothetical protein, conserved

40S ribosomal protein S15a, putative

ATP synthase, alpha chain, mitochondrial precursor, putative

60S ribosomal protein L9, putative
ribosomal protein L21E (60S), putative
alpha tubulin, putative

60S ribosomal protein L11, putative
40S ribosomal protein S2, putative
40S ribosomal protein S4, putative
ATP synthase, epsilon chain, putative
ribosomal protein L24, putative

60S ribosomal protein L4, putative
60S ribosomal protein L34, putative
hypothetical protein, conserved
ribosomal protein L27, putative

408S ribosomal protein S10, putative
40S ribosomal protein S24E, putative
40S ribosomal protein SA, putative
S-adenosylhomocysteine hydrolase, putative
hypothetical protein, conserved (pseudogene)
histone H2A, putative

40S ribosomal protein S6, putative
major vault protein, putative
ribosomal protein S19, putative
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5,43E-10
5,81E-10
8,18E-10
9,71E-10
1,13E-09
1,39E-09
1,41E-09
1,50E-09
2,01E-09
2,38E-09
2,48E-09
4,02E-09
4,94E-09
6,35E-09
9,41E-09
1,20E-08
1,25E-08
1,45E-08
1,60E-08
1,61E-08
2,73E-08
3,95E-08
4,05E-08
4,49E-08
5,73E-08
6,09E-08
7,54E-08



45
46
47
48
49
50
51

52
53
54
55
56
57

58

59
60
61
62
63
64
65
66
67

68

High
High
High
High
High
High
High

High
High
High
High
High
High

High

High
High
High
High
High
High
High
High
High

High

N N T = T = T =T W e =N [N N e e A e

[EE

Epi
Epi
Epi
Epi
Epi
Epi
Epi

Epi
Epi
Epi
Epi
Epi
Epi

Epi

Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Epi

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal

Tc00.1047053511069.10
Tc00.1047053508299.60
Tc00.1047053504163.30
Tc00.1047053511727.270
Tc00.1047053504069.30
Tc00.1047053506297.150
Tc00.1047053506401.320

Tc00.1047053506211.160
Tc00.1047053507927.20
Tc00.1047053503395.40
Tc00.1047053504949.14
Tc00.1047053508461.480
Tc00.1047053506593.19

Tc00.1047053511261.160

Tc00.1047053509695.210
Tc00.1047053507617.9
Tc00.1047053511139.20
Tc00.1047053503643.3
Tc00.1047053506933.60
Tc00.1047053510409.39
Tc00.1047053511189.30
Tc00.1047053511067.20
Tc00.1047053503635.59

Tc00.1047053506263.10

40S ribosomal protein S8, putative
60S ribosomal protein L2, putative
40S ribosomal protein S9, putative
RNA-binding protein, putative

60S ribosomal protein L32, putative
40S ribosomal protein S5, putative
60S ribosomal protein L7a, putative

ADP,ATP carrier protein 1, mitochondrial precursor,
putative,ADP/ATP translocase 1, putative

mitochondrial oligo_U binding protein TBRGGL1, putative
60S ribosomal protein L18, putative

60S ribosomal protein L6, putative

60S ribosomal protein L23, putative

ribosomal protein S7, putative

pyruvate dehydrogenase E1 component alpha subunit,
putative

serine carboxypeptidase (CBP1), putative,serine peptidase,
clan SC, family S10, putative

prostaglandin F2alpha synthase

40S ribosomal protein S11, putative

60S ribosomal protein L4, putative
mitochondrial RNA binding protein, putative
ubiquitin/ribosomal protein S27a, putative
408S ribosomal protein S13, putative

60S ribosomal protein L26, putative

40S ribosomal protein S3a, putative
D-isomer specific 2-hydroxyacid dehydrogenase-protein,
putative
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8,09E-08
9,36E-08
1,00E-07
1,04E-07
1,04E-07
1,11E-07
1,27E-07

1,28E-07
1,69E-07
1,80E-07
2,24E-07
2,52E-07
2,64E-07

2,94E-07

3,74E-07
5,02E-07
5,64E-07
6,74E-07
8,58E-07
1,11E-06
1,17E-06
1,22E-06
1,40E-06

1,66E-06



69
70
71
72
73
74
75
76
77
78

79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94

High
High
High
High
High
High
High
High
High
High

High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High

P PR R R R R R R

P R PR RPRPRPRPRPRERPRERREREREREPR

Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053503449.10
Tc00.1047053508785.4
Tc00.1047053504105.94
Tc00.1047053506661.20
Tc00.1047053508153.280
Tc00.1047053510091.80
Tc00.1047053511285.120
Tc00.1047053510543.90
Tc00.1047053508823.70
Tc00.1047053509865.9

Tc00.1047053508301.20
Tc00.1047053506297.190
Tc00.1047053507519.110
Tc00.1047053507099.70
Tc00.1047053506321.280
Tc00.1047053510579.80
Tc00.1047053506211.70
Tc00.1047053508461.80
Tc00.1047053508661.34
Tc00.1047053510643.190
Tc00.1047053507765.60
Tc00.1047053504181.20
Tc00.1047053506563.40
Tc00.1047053509749.33
Tc00.1047053504021.109
Tc00.1047053507093.220

60S ribosomal protein L17, putative

hypothetical protein, conserved

ribosomal protein S25, putative

fatty acid elongase, putative

60S ribosomal protein L13, putative

pyruvate dehydrogenase E1 beta subunit, putative
ATP-dependent RNA helicase, putative
retrotransposon hot spot (RHS) protein, putative
hypothetical protein, conserved

retrotransposon hot spot (RHS) protein, putative
mitochondrial processing peptidase, beta subunit, putative,
metallo-peptidase, Clan ME, Family M16, putative
pyruvate phosphate dikinase, putative

60S ribosomal protein L7, putative

hypothetical protein, conserved

hypothetical protein, conserved

60S ribosomal protein L10, putative

RNA-binding protein, putative

prostaglandin F2alpha synthase

hypothetical protein, conserved

retrotransposon hot spot (RHS) protein, putative
408S ribosomal protein S21, putative

40S ribosomal protein S23, putative

beta tubulin, putative

ribosomal protein L29, putative

40S ribosomal protein S3, putative

RNA-binding protein, putative
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1,85E-06
1,93E-06
2,19E-06
2,42E-06
2,43E-06
3,25E-06
5,12E-06
8,08E-06
1,14E-05
1,17E-05

1,39E-05
1,50E-05
2,21E-05
2,42E-05
2,55E-05
2,80E-05
3,06E-05
3,37E-05
4,43E-05
4,60E-05
4,86E-05
5,07E-05
5,23E-05
5,32E-05
5,67E-05
6,23E-05



95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120

High

High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High

[EE

P R PR RPRPRPRPRPRRPREPRPRPRPRPREPREPRPRRERERERERELPR

Epi

Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053509695.20

Tc00.1047053511211.120
Tc00.1047053507641.160
Tc00.1047053510089.200
Tc00.1047053504069.56
Tc00.1047053505163.80
Tc00.1047053510533.100
Tc00.1047053509595.50
Tc00.1047053508781.110
Tc00.1047053511011.10
Tc00.1047053508965.100
Tc00.1047053507611.280
Tc00.1047053506559.470
Tc00.1047053511367.138
Tc00.1047053508625.10
Tc00.1047053508153.130
Tc00.1047053510351.90
Tc00.1047053506679.94
Tc00.1047053510877.30
Tc00.1047053506201.20
Tc00.1047053507555.80
Tc00.1047053506559.500
Tc00.1047053511729.40
Tc00.1047053507713.30
Tc00.1047053505807.150
Tc00.1047053509717.20

hypothetical protein, conserved
activated protein kinase C receptor, putative,guanine

nucleotide-binding protein beta subunit-like protein, putative

hypothetical protein, conserved

hypothetical protein, conserved

60S ribosomal protein L37a, putative

oligosaccharyl transferase subunit, putative
hypothetical protein, conserved

ribonuclease Il-like protein, putative

2-oxoisovalerate dehydrogenase alpha subunit, putative
retrotransposon hot spot (RHS) protein, putative
hypothetical protein, conserved

cytochrome ¢ oxidase subunit IX, putative

ribosomal protein L35A, putative

chaperone Dnal protein, putative

elongation factor 2, putative

enoyl-CoA hydratase, mitochondrial precursor, putative
dihydrolipoamide branched chain transacylase, putative
40S ribosomal protein S18, putative

hypothetical protein, conserved

60S ribosomal protein L13a, putative

retrotransposon hot spot (RHS) protein, putative
hypothetical protein, conserved

60S ribosomal protein L9, putative

heat shock protein 85, putative

leucine-rich repeat protein, putative

dihydrolipoamide acetyltransferase precursor, putative
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7,30E-05

9,10E-05
1,05E-04
1,72E-04
1,98E-04
2,19E-04
2,34E-04
2,49E-04
2,54E-04
2,67E-04
2,68E-04
3,03E-04
3,10E-04
3,75E-04
3,77E-04
4,30E-04
4,49E-04
4,75E-04
7,13E-04
7,27E-04
8,26E-04
8,44E-04
9,03E-04
1,05E-03
1,07E-03
1,21E-03
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Epi
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Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053506147.9
Tc00.1047053508479.340
Tc00.1047053506885.14
Tc00.1047053508175.146
Tc00.1047053503899.20
Tc00.1047053510579.30
Tc00.1047053509569.90
Tc00.1047053505931.40
Tc00.1047053507547.90
Tc00.1047053503671.39

Tc00.1047053503935.20
Tc00.1047053503453.30
Tc00.1047053506223.90
Tc00.1047053510795.10
Tc00.1047053510119.9

Tc00.1047053506263.20
Tc00.1047053432787.10
Tc00.1047053506289.40
Tc00.1047053503395.40
Tc00.1047053510879.110
Tc00.1047053508175.309
Tc00.1047053504069.30
Tc00.1047053506963.10
Tc00.1047053503643.3

prostaglandin F2alpha synthase,dehydrogenase,
putative,NADH:flavin oxidoreductase/NADH oxidase,
putative

succinyl-CoA synthetase alpha subunit, putative
ribosomal protein L37, putative

60S ribosomal protein L23a, putative

408S ribosomal protein S16, putative
hypothetical protein, conserved

ARP2/3 complex subunit, putative

histone H3, putative

glycosomal phosphoenolpyruvate carboxykinase, putative
dynamin, putative

2-oxoglutarate dehydrogenase, E2 component,
dihydrolipoamide succinyltransferase, putative

60S ribosomal protein L30, putative
hypothetical protein, conserved

tyrosine aminotransferase

elongation factor 1-alpha (EF-1-alpha), putative
D-isomer specific 2-hydroxyacid dehydrogenase-protein,
putative

hypothetical protein, conserved (pseudogene)
hypothetical protein, conserved

60S ribosomal protein L18, putative

ribosomal protein L3, putative

60S ribosomal protein L19, putative

60S ribosomal protein L32, putative

60S ribosomal protein L10a, putative

60S ribosomal protein L4, putative
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Anexos

1,31E-03
1,31E-03
1,69E-03
1,76E-03
1,83E-03
1,93E-03
1,98E-03
2,12E-03
2,41E-03
2,47E-03

2,49E-03
2,50E-03
2,71E-03
3,03E-03
3,25E-03

3,85E-03
3,99E-03
4,71E-03
6,11E-14
1,29E-13
2,10E-13
4,36E-13
1,01E-12
1,12E-12
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Epi
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Epi
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Epi
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Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053508041.30
Tc00.1047053508827.70
Tc00.1047053409117.20
Tc00.1047053503801.20
Tc00.1047053507681.150
Tc00.1047053504013.11
Tc00.1047053506297.150

Tc00.1047053506581.30
Tc00.1047053506559.470
Tc00.1047053508461.480
Tc00.1047053442383.9

Tc00.1047053508807.10
Tc00.1047053510663.19
Tc00.1047053506945.240
Tc00.1047053511811.10
Tc00.1047053507709.50
Tc00.1047053457251.10

Tc00.1047053506263.10
Tc00.1047053504105.94
Tc00.1047053509671.80
Tc00.1047053510795.10
Tc00.1047053504949.14
Tc00.1047053507875.20
Tc00.1047053506679.140
Tc00.1047053511287.49

40S ribosomal protein S15a, putative
408S ribosomal protein S17, putative
40S ribosomal protein S14, putative
ribosomal protein S26, putative

40S ribosomal protein S24E, putative
ribosomal protein L13, putative

40S ribosomal protein S5, putative

eukaryotic translation initiation factor 3 (elF-3) interacting
protein, putative

ribosomal protein L35A, putative
60S ribosomal protein L23, putative

40S ribosomal protein SA, putative
ATP-dependent Clp protease subunit, heat shock protein 100,
putative,serine peptidase, putative

60S ribosomal subunit protein L31, putative

ATP synthase, epsilon chain, putative

408S ribosomal protein S15, putative

60S ribosomal protein L6, putative
3-ox0-5-alpha-steroid 4-dehydrogenase, putative
D-isomer specific 2-hydroxyacid dehydrogenase-protein,
putative

ribosomal protein S25, putative

60S ribosomal protein L5, putative

tyrosine aminotransferase

60S ribosomal protein L6, putative

glutamate dehydrogenase, putative

408S ribosomal protein S10, putative

prostaglandin F synthase, putative,aldo/keto reductase,
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Anexos

1,81E-12
1,89E-12
2,42E-12
6,14E-12
9,22E-12
1,23E-11
1,34E-11

1,37E-11
1,66E-11
2,11E-11
2,31E-11

3,61E-11
3,73E-11
5,56E-11
6,21E-11
9,10E-11
1,40E-10

1,45E-10
1,64E-10
1,76E-10
2,17E-10
2,21E-10
2,46E-10
2,91E-10
3,23E-10
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Epi
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Epi
Epi
Epi
Epi
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Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053510835.40
Tc00.1047053504163.30
Tc00.1047053506405.149
Tc00.1047053506943.50
Tc00.1047053511727.270
Tc00.1047053508461.500
Tc00.1047053503611.20
Tc00.1047053510797.10
Tc00.1047053511729.40
Tc00.1047053506135.9
Tc00.1047053504181.10
Tc00.1047053508321.11
Tc00.1047053510579.80
Tc00.1047053506219.40
Tc00.1047053504021.109

Tc00.1047053508301.20
Tc00.1047053506593.19
Tc00.1047053506241.170
Tc00.1047053510119.9
Tc00.1047053503635.59
Tc00.1047053509683.117
Tc00.1047053506817.30
Tc00.1047053503449.10
Tc00.1047053507765.60
Tc00.1047053503709.20

putative

60S ribosomal protein L7a, putative

40S ribosomal protein S9, putative

ribosomal protein L21E (60S), putative
glyceraldehyde 3-phosphate dehydrogenase, putative
RNA-binding protein, putative

60S ribosomal protein L27A/L29, putative
ribosomal protein L24, putative

2-oxoglutarate dehydrogenase subunit, putative
60S ribosomal protein L9, putative

heat shock 70 kDa protein, putative

60S ribosomal protein L9, putative

histone H2A, putative

60S ribosomal protein L10, putative

hypothetical protein, conserved

40S ribosomal protein S3, putative

mitochondrial processing peptidase, beta subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative
ribosomal protein S7, putative

40S ribosomal protein S6, putative

elongation factor 1-alpha (EF-1-alpha), putative
40S ribosomal protein S3a, putative

40S ribosomal protein S4, putative

ribosomal protein L27, putative

60S ribosomal protein L17, putative

408S ribosomal protein S21, putative

60S ribosomal protein L44, putative
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Anexos

3,78E-10
3,84E-10
4,11E-10
4,44E-10
5,69E-10
7,29E-10
1,03E-09
1,12E-09
1,12E-09
1,31E-09
1,73E-09
1,92E-09
2,03E-09
2,17E-09
2,95E-09

3,46E-09
7,00E-09
7,92E-09
1,21E-08
1,37E-08
1,50E-08
1,60E-08
1,64E-08
2,01E-08
3,08E-08
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Epi
Epi
Epi
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Epi
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Epi
Epi
Epi
Epi
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Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053508461.140

Tc00.1047053506147.9
Tc00.1047053511727.129
Tc00.1047053504069.80
Tc00.1047053508823.70
Tc00.1047053511301.110
Tc00.1047053503719.20
Tc00.1047053411235.9
Tc00.1047053510353.10
Tc00.1047053509151.140
Tc00.1047053506295.100
Tc00.1047053510409.39

Tc00.1047053506211.160
Tc00.1047053511229.50
Tc00.1047053506933.60
Tc00.1047053508153.130
Tc00.1047053503453.30
Tc00.1047053504225.20
Tc00.1047053510535.60
Tc00.1047053504013.100
Tc00.1047053508737.150
Tc00.1047053511261.140
Tc00.1047053503833.40
Tc00.1047053510509.50

poly(A)-binding protein, putative,polyadenylate-binding
protein, putative

prostaglandin F2alpha synthase,dehydrogenase,
putative,NADH:flavin oxidoreductase/NADH oxidase,
putative

ribosomal protein L18, putative

ATP synthase F1 subunit gamma protein, putative
hypothetical protein, conserved
inosine-5'-monophosphate dehydrogenase, putative
40S ribosomal protein SA, putative

alpha tubulin, putative

major vault protein, putative

60S ribosomal protein L23a, putative

hypothetical protein, conserved

ubiquitin/ribosomal protein S27a, putative
ADP,ATP carrier protein 1, mitochondrial precursor,
putative,ADP/ATP translocase 1, putative

S-adenosylhomocysteine hydrolase, putative
mitochondrial RNA binding protein, putative
enoyl-CoA hydratase, mitochondrial precursor, putative
60S ribosomal protein L30, putative
hypothetical protein, conserved (pseudogene)
CCR4 associated factor, putative

ribosomal protein S19, putative
mitochondrial carrier protein, putative

60S ribosomal protein L34, putative

40S ribosomal protein S2, putative
mitochondrial RNA binding protein, putative
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Anexos

4,68E-08

4,91E-08
5,04E-08
5,14E-08
6,23E-08
6,69E-08
1,07E-07
1,11E-07
1,13E-07
1,45E-07
1,59E-07
1,88E-07

2,71E-07
3,15E-07
3,25E-07
3,39E-07
6,58E-07
7,29E-07
7,62E-07
7,69E-07
1,02E-06
1,04E-06
1,31E-06
1,40E-06
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Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053506401.320
Tc00.1047053503539.30
Tc00.1047053509247.30
Tc00.1047053507617.9
Tc00.1047053508785.4
Tc00.1047053510395.10
Tc00.1047053511067.20
Tc00.1047053506563.40
Tc00.1047053506337.70
Tc00.1047053508153.280
Tc00.1047053503793.10
Tc00.1047053508175.146

Tc00.1047053507059.80
Tc00.1047053506297.190
Tc00.1047053507519.110
Tc00.1047053508299.60
Tc00.1047053503617.40
Tc00.1047053507713.30
Tc00.1047053508737.210
Tc00.1047053509551.30
Tc00.1047053508197.10
Tc00.1047053504181.20
Tc00.1047053508461.80
Tc00.1047053510089.110
Tc00.1047053508169.20

60S ribosomal protein L7a, putative

GTP-binding nuclear protein rtb2, putative
hypothetical protein, conserved

prostaglandin F2alpha synthase

hypothetical protein, conserved

ATP synthase, alpha chain, mitochondrial precursor, putative
60S ribosomal protein L26, putative

beta tubulin, putative

2-oxoglutarate dehydrogenase E1 component, putative
60S ribosomal protein L13, putative

2-oxoglutarate dehydrogenase subunit, putative

60S ribosomal protein L23a, putative
glutamine-dependent carbamoyl-phosphate synthetase,
putative,GATase-CPSase, putative,carbamoyl-phosphate
synthase (ammonia), putative

pyruvate phosphate dikinase, putative
60S ribosomal protein L7, putative
60S ribosomal protein L2, putative
ATPase alpha subunit, putative

heat shock protein 85, putative
hypothetical protein, conserved
mitochondrial phosphate transporter, putative
60S ribosomal protein L11, putative
408S ribosomal protein S23, putative
prostaglandin F2alpha synthase
hypothetical protein, conserved
elongation factor 2, putative
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Anexos

1,49E-06
1,65E-06
1,78E-06
2,08E-06
2,17E-06
2,19E-06
3,13E-06
3,17E-06
4,18E-06
4,41E-06
4,52E-06
5,22E-06

5,53E-06
5,95E-06
6,38E-06
6,50E-06
9,10E-06
1,00E-05
1,10E-05
1,63E-05
1,88E-05
1,97E-05
2,07E-05
3,09E-05
4,19E-05
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Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053504147.120
Tc00.1047053508185.10
Tc00.1047053510877.30
Tc00.1047053510821.50
Tc00.1047053506679.94
Tc00.1047053507611.310
Tc00.1047053511189.30
Tc00.1047053506977.49
Tc00.1047053511069.10
Tc00.1047053506885.70
Tc00.1047053506297.270

Tc00.1047053506263.20
Tc00.1047053503641.19
Tc00.1047053506885.14
Tc00.1047053507715.34
Tc00.1047053511903.110
Tc00.1047053506815.60
Tc00.1047053508965.100
Tc00.1047053506319.20
Tc00.1047053510543.90
Tc00.1047053506529.360
Tc00.1047053503899.20
Tc00.1047053506815.30
Tc00.1047053508231.20
Tc00.1047053511011.10
Tc00.1047053506211.70

60S ribosomal protein L22, putative

enoyl-CoA hydratase, mitochondrial precursor, putative
hypothetical protein, conserved

replication Factor A 28 kDa subunit, putative

40S ribosomal protein S18, putative

eukaryotic translation initiation factor 3 subunit 8, putative
40S ribosomal protein S13, putative

ribosomal proteins L36, putative

40S ribosomal protein S8, putative
polyadenylate-binding protein 1, putative

60S ribosomal protein L28, putative

D-isomer specific 2-hydroxyacid dehydrogenase-protein,
putative

peroxisome assembly protein, putative

ribosomal protein L37, putative

hypothetical protein, conserved

40S ribosomal protein S8, putative

60S ribosomal protein L44, putative

hypothetical protein, conserved

hypothetical protein, conserved

retrotransposon hot spot (RHS) protein, putative
cytochrome C oxidase subunit IV, putative

408S ribosomal protein S16, putative

beta prime COP protein, putative

408S ribosomal protein S12, putative

retrotransposon hot spot (RHS) protein, putative
RNA-binding protein, putative
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Anexos

4,52E-05
4,58E-05
4,60E-05
4,99E-05
5,01E-05
5,69E-05
6,04E-05
6,81E-05
7,87E-05
8,03E-05
8,39E-05

9,22E-05
1,08E-04
1,24E-04
1,76E-04
1,80E-04
1,83E-04
1,88E-04
4,65E-04
5,06E-04
5,17E-04
6,28E-04
6,97E-04
7,42E-04
7,45E-04
7,99E-04
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Polysomal
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Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053508355.250
Tc00.1047053506963.14
Tc00.1047053507583.4
Tc00.1047053503791.30
Tc00.1047053510439.61
Tc00.1047053511139.20
Tc00.1047053506295.130
Tc00.1047053509437.30
Tc00.1047053509119.39
Tc00.1047053504105.94

Tc00.1047053511287.49
Tc00.1047053503801.20
Tc00.1047053508041.30
Tc00.1047053508461.480
Tc00.1047053409117.20

Tc00.1047053508461.140
Tc00.1047053506885.70
Tc00.1047053503833.40
Tc00.1047053504949.14
Tc00.1047053504181.10
Tc00.1047053506933.60
Tc00.1047053507681.150
Tc00.1047053509671.80
Tc00.1047053511815.40
Tc00.1047053506679.140

60S acidic ribosomal protein PO

408S ribosomal protein S27, putative
hypothetical protein, conserved
hypothetical protein, conserved

heat shock 70 kDa protein, putative

408S ribosomal protein S11, putative
prohibitin, putative

hypothetical protein, conserved

dynein heavy chain, putative

ribosomal protein S25, putative
prostaglandin F synthase, putative,aldo/keto reductase,
putative

ribosomal protein S26, putative

40S ribosomal protein S15a, putative

60S ribosomal protein L23, putative

408S ribosomal protein S14, putative
poly(A)-binding protein, putative,polyadenylate-binding
protein, putative

polyadenylate-binding protein 1, putative
40S ribosomal protein S2, putative

60S ribosomal protein L6, putative

60S ribosomal protein L9, putative
mitochondrial RNA binding protein, putative
40S ribosomal protein S24E, putative

60S ribosomal protein L5, putative
hypothetical protein, conserved

408S ribosomal protein S10, putative
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Anexos

8,33E-04
1,04E-03
1,09E-03
1,41E-03
2,41E-03
3,01E-03
4,06E-03
4,32E-03
4,90E-03
7,22E-14

1,33E-13
4,13E-13
1,63E-12
2,07E-12
5,40E-12

1,59E-11
1,79E-11
3,00E-11
4,16E-11
1,17E-10
1,77E-10
2,07E-10
2,21E-10
8,63E-10
1,03E-09
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Polysomal
Polysomal
Polysomal
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Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053511301.110
Tc00.1047053510409.39
Tc00.1047053508321.11
Tc00.1047053506405.149
Tc00.1047053510663.19
Tc00.1047053442383.9
Tc00.1047053506493.80
Tc00.1047053510579.80
Tc00.1047053508299.60
Tc00.1047053510509.50
Tc00.1047053508153.130
Tc00.1047053509683.117
Tc00.1047053511727.129
Tc00.1047053506963.10
Tc00.1047053504069.30
Tc00.1047053504013.100
Tc00.1047053508461.500
Tc00.1047053503635.59
Tc00.1047053506857.20
Tc00.1047053511727.270
Tc00.1047053504013.11
Tc00.1047053503611.20
Tc00.1047053507093.220
Tc00.1047053510395.10
Tc00.1047053510543.90
Tc00.1047053506817.30
Tc00.1047053511261.140

inosine-5"-monophosphate dehydrogenase, putative
ubiquitin/ribosomal protein S27a, putative

histone H2A, putative

ribosomal protein L21E (60S), putative

60S ribosomal subunit protein L31, putative

40S ribosomal protein SA, putative

DNA topoisomerase IA, putative

60S ribosomal protein L10, putative

60S ribosomal protein L2, putative

mitochondrial RNA binding protein, putative
enoyl-CoA hydratase, mitochondrial precursor, putative
40S ribosomal protein S4, putative

ribosomal protein L18, putative

60S ribosomal protein L10a, putative

60S ribosomal protein L32, putative

ribosomal protein S19, putative

60S ribosomal protein L27A/L29, putative

40S ribosomal protein S3a, putative
pyrroline-5-carboxylate reductase, putative
RNA-binding protein, putative

ribosomal protein L13, putative

ribosomal protein L24, putative

RNA-binding protein, putative

ATP synthase, alpha chain, mitochondrial precursor, putative
retrotransposon hot spot (RHS) protein, putative
ribosomal protein L27, putative

60S ribosomal protein L34, putative
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Anexos

1,04E-09
1,94E-09
2,15E-09
2,22E-09
2,58E-09
3,16E-09
3,91E-09
5,60E-09
5,72E-09
5,95E-09
6,18E-09
6,74E-09
8,04E-09
9,63E-09
1,00E-08
1,04E-08
2,30E-08
2,56E-08
3,22E-08
3,60E-08
5,64E-08
8,51E-08
8,94E-08
1,20E-07
1,21E-07
1,21E-07
1,50E-07
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Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053506593.19
Tc00.1047053504021.109

Tc00.1047053506263.10
Tc00.1047053503419.50
Tc00.1047053411235.9
Tc00.1047053510089.110
Tc00.1047053511067.20
Tc00.1047053510751.10
Tc00.1047053508827.70
Tc00.1047053507617.9
Tc00.1047053504163.30
Tc00.1047053503449.10
Tc00.1047053507709.50
Tc00.1047053506241.170
Tc00.1047053510795.10
Tc00.1047053507519.110
Tc00.1047053432787.10
Tc00.1047053506235.20
Tc00.1047053506679.94
Tc00.1047053508197.10
Tc00.1047053511189.30

Tc00.1047053503781.80
Tc00.1047053506885.14
Tc00.1047053506297.150
Tc00.1047053503395.40

ribosomal protein S7, putative

40S ribosomal protein S3, putative

D-isomer specific 2-hydroxyacid dehydrogenase-protein,
putative

RNA-binding protein RGGm, putative

alpha tubulin, putative

hypothetical protein, conserved

60S ribosomal protein L26, putative
ribonuclease, putative

408S ribosomal protein S17, putative
prostaglandin F2alpha synthase

40S ribosomal protein S9, putative

60S ribosomal protein L17, putative

60S ribosomal protein L6, putative

40S ribosomal protein S6, putative

tyrosine aminotransferase

60S ribosomal protein L7, putative
hypothetical protein, conserved (pseudogene)
hypothetical protein, conserved

408S ribosomal protein S18, putative

60S ribosomal protein L11, putative

408S ribosomal protein S13, putative

universal minicircle sequence binding protein (UMSBP),zinc
finger protein PDZ5

ribosomal protein L37, putative

40S ribosomal protein S5, putative

60S ribosomal protein L18, putative
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Anexos

1,95E-07
2,21E-07

4,13E-07
4,33E-07
4,84E-07
6,04E-07
6,94E-07
8,43E-07
1,62E-06
1,67E-06
2,33E-06
3,08E-06
4,37E-06
5,97E-06
9,59E-06
9,74E-06
1,09E-05
1,14E-05
1,18E-05
1,64E-05
1,71E-05

1,80E-05
1,85E-05
4,62E-05
4,75E-05
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Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal

Postpol

Postpol

Tc00.1047053507555.80
Tc00.1047053504069.56
Tc00.1047053506025.14
Tc00.1047053508153.280
Tc00.1047053510879.110
Tc00.1047053507765.60
Tc00.1047053503643.3
Tc00.1047053511011.10
Tc00.1047053510901.60
Tc00.1047053506247.210
Tc00.1047053506529.360
Tc00.1047053511635.10
Tc00.1047053506319.20
Tc00.1047053511001.90
Tc00.1047053509119.39
Tc00.1047053509979.20
Tc00.1047053509891.10
Tc00.1047053511311.70
Tc00.1047053508461.520
Tc00.1047053508711.40

Tc00.1047053511317.30
Tc00.1047053503899.20
Tc00.1047053510105.160

Tc00.1047053511287.49

Tc00.1047053506925.300

retrotransposon hot spot (RHS) protein, putative
60S ribosomal protein L37a, putative

ribosomal protein S29, putative

60S ribosomal protein L13, putative

ribosomal protein L3, putative

408S ribosomal protein S21, putative

60S ribosomal protein L4, putative
retrotransposon hot spot (RHS) protein, putative
replication factor A, 51kDa subunit, putative
hypothetical protein, conserved

cytochrome C oxidase subunit IV, putative
histone H2B, putative

hypothetical protein, conserved

hypothetical protein, conserved

dynein heavy chain, putative

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

regulator of nonsense transcripts 1, putative,nonsense mRNA

reducing factor 1, putative
408S ribosomal protein S16, putative
hypothetical protein

prostaglandin F synthase, putative,aldo/keto reductase,

putative

cyclophilin A,PPlase,rotamase,peptidyl-prolyl cis-trans

isomerase
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Anexos

5,64E-05
9,59E-05
1,34E-04
1,81E-04
2,17E-04
2,42E-04
3,40E-04
4,42E-04
4,43E-04
6,70E-04
7,99E-04
8,11E-04
9,66E-04
1,23E-03
1,23E-03
1,29E-03
1,35E-03
1,84E-03
1,84E-03
1,94E-03

3,01E-03
3,23E-03
4,71E-03

1,31E-12

4,77E-08
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Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol

Postpol
Postpol

Tc00.1047053510509.50
Tc00.1047053411235.9
Tc00.1047053506297.190
Tc00.1047053510439.61
Tc00.1047053510795.10
Tc00.1047053510645.9
Tc00.1047053510661.250
Tc00.1047053510509.50
Tc00.1047053442383.9

Tc00.1047053508461.140
Tc00.1047053506885.70
Tc00.1047053508169.20
Tc00.1047053487507.10

Tc00.1047053511287.49
Tc00.1047053510661.250
Tc00.1047053510119.9
Tc00.1047053508731.60
Tc00.1047053506235.20

Tc00.1047053506263.10
Tc00.1047053413977.10
Tc00.1047053511815.40

Tc00.1047053508595.50
Tc00.1047053511211.160

mitochondrial RNA binding protein, putative

alpha tubulin, putative

pyruvate phosphate dikinase, putative

heat shock 70 kDa protein, putative

tyrosine aminotransferase

protein kinase, putative

cystathione gamma lyase, putative

mitochondrial RNA binding protein, putative

40S ribosomal protein SA, putative

poly(A)-binding protein, putative,polyadenylate-binding
protein, putative

polyadenylate-binding protein 1, putative

elongation factor 2, putative

tryparedoxin peroxidase, putative

prostaglandin F synthase, putative,aldo/keto reductase,
putative

cystathione gamma lyase, putative

elongation factor 1-alpha (EF-1-alpha), putative
adenylosuccinate synthetase, putative

hypothetical protein, conserved

D-isomer specific 2-hydroxyacid dehydrogenase-protein,
putative

hypothetical protein, conserved

hypothetical protein, conserved

cysteine peptidase, putative,cathepsin L-like, putative,major
cysteine proteinase, putative,cysteine peptidase, clan CA,

family C1, putative
heat shock protein 70 (HSP70), putative
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Anexos

1,71E-07
3,51E-07
4,48E-06
7,89E-06
1,81E-05
5,99E-04
1,05E-03
1,00E-30
1,85E-11

5,07E-11
5,46E-11
2,36E-10
8,63E-10

3,24E-09
4,34E-09
6,29E-09
1,95E-08
2,29E-08

2,89E-08
4,08E-08
6,51E-08

1,60E-07
3,41E-07
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Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol

Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol

Tc00.1047053507617.9

Tc00.1047053510395.10
Tc00.1047053510579.70
Tc00.1047053504425.60
Tc00.1047053510795.10
Tc00.1047053508321.11
Tc00.1047053504017.10
Tc00.1047053509351.10
Tc00.1047053507765.60
Tc00.1047053506261.10

Tc00.1047053511181.50
Tc00.1047053467287.30
Tc00.1047053503773.9

Tc00.1047053507657.10
Tc00.1047053510901.60

Tc00.1047053508301.20
Tc00.1047053508169.20
Tc00.1047053510509.50
Tc00.1047053411235.9
Tc00.1047053413977.10
Tc00.1047053506925.120

Tc00.1047053511287.49
Tc00.1047053509595.50
Tc00.1047053506885.70

prostaglandin F2alpha synthase

ATP synthase, alpha chain, mitochondrial precursor, putative

nascent polypeptide associated complex subunit, putative
NADP-dependent alcohol hydrogenase, putative

tyrosine aminotransferase

histone H2A, putative

basic transcription factor 3a, putative
delta-1-pyrroline-5-carboxylate dehydrogenase, putative
408S ribosomal protein S21, putative

fatty acyl CoA synthetase 2, putative

mitochondrial processing peptidase, beta subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative
ATPase beta subunit, putative

hypothetical protein, conserved

glutamamyl carboxypeptidase, putative,metallo-peptidase,
clan MH, family M18, putative

replication factor A, 51kDa subunit, putative

mitochondrial processing peptidase, beta subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative
elongation factor 2, putative

mitochondrial RNA binding protein, putative

alpha tubulin, putative

hypothetical protein, conserved

eukaryotic initiation factor 5a, putative

prostaglandin F synthase, putative,aldo/keto reductase,
putative

ribonuclease Il-like protein, putative
polyadenylate-binding protein 1, putative
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Anexos

3,91E-07
4,55E-07
2,65E-06
3,01E-06
6,26E-06
8,66E-06
1,25E-05
2,43E-05
3,09E-05
1,26E-04

2,27E-04
4,66E-04
1,75E-03

2,67E-03
2,79E-03

1,65E-12
2,52E-12
9,51E-12
2,18E-11
5,45E-11
8,44E-11

6,65E-10
1,40E-09
3,35E-09
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Postpol
Postpol
Postpol
Postpol
Postpol
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Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol

Postpol

Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053508461.140
Tc00.1047053508731.60
Tc00.1047053511815.40
Tc00.1047053510119.9
Tc00.1047053507765.60
Tc00.1047053506235.20
Tc00.1047053508321.11
Tc00.1047053509733.170
Tc00.1047053487507.10
Tc00.1047053509683.80

Tc00.1047053508595.50
Tc00.1047053484311.10
Tc00.1047053508815.10

Tc00.1047053511181.50
Tc00.1047053506679.140
Tc00.1047053503801.20
Tc00.1047053508041.30
Tc00.1047053507211.40

Tc00.1047053508461.140
Tc00.1047053507681.150
Tc00.1047053509595.50
Tc00.1047053509721.10
Tc00.1047053510509.50

poly(A)-binding protein, putative,polyadenylate-binding
protein, putative

adenylosuccinate synthetase, putative

hypothetical protein, conserved

elongation factor 1-alpha (EF-1-alpha), putative

40S ribosomal protein S21, putative

hypothetical protein, conserved

histone H2A, putative

transitional endoplasmic reticulum ATPase, putative
tryparedoxin peroxidase, putative

adenylosuccinate synthetase, putative

cysteine peptidase, putative,cathepsin L-like, putative,major
cysteine proteinase, putative,cysteine peptidase, clan CA,
family C1, putative

calpain-like cysteine peptidase, putative

hypothetical protein, conserved

mitochondrial processing peptidase, beta subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative

408S ribosomal protein S10, putative

ribosomal protein S26, putative

40S ribosomal protein S15a, putative
inosine-5'-monophosphate dehydrogenase, putative
poly(A)-binding protein, putative,polyadenylate-binding
protein, putative

40S ribosomal protein S24E, putative

ribonuclease Il-like protein, putative

hypothetical protein, conserved

mitochondrial RNA binding protein, putative
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Anexos

3,93E-09
5,04E-09
1,82E-08
2,02E-08
5,54E-08
8,61E-08
1,72E-07
3,23E-07
3,35E-07
8,71E-07

3,93E-06
4,34E-04
2,67E-03

4,84E-03
5,22E-14
7,28E-13
1,89E-12
5,94E-12

1,81E-11
6,15E-11
2,17E-10
2,82E-10
3,49E-10
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Polysomal
Polysomal
Polysomal
Polysomal
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Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
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Polysomal

Tc00.1047053511815.40
Tc00.1047053511727.129
Tc00.1047053508461.500
Tc00.1047053508299.60
Tc00.1047053506405.149
Tc00.1047053506627.110
Tc00.1047053510409.39
Tc00.1047053510579.80
Tc00.1047053511261.140
Tc00.1047053511189.30
Tc00.1047053510901.60
Tc00.1047053442383.9
Tc00.1047053510119.9
Tc00.1047053506933.60
Tc00.1047053510089.110
Tc00.1047053509683.117
Tc00.1047053409117.20
Tc00.1047053510543.90
Tc00.1047053506885.70
Tc00.1047053503419.50
Tc00.1047053506493.80
Tc00.1047053504105.94
Tc00.1047053504069.30
Tc00.1047053504013.100
Tc00.1047053504163.30
Tc00.1047053507049.199
Tc00.1047053506235.20

hypothetical protein, conserved

ribosomal protein L18, putative

60S ribosomal protein L27A/L29, putative
60S ribosomal protein L2, putative
ribosomal protein L21E (60S), putative
hypothetical protein, conserved
ubiquitin/ribosomal protein S27a, putative
60S ribosomal protein L10, putative

60S ribosomal protein L34, putative

408S ribosomal protein S13, putative
replication factor A, 51kDa subunit, putative
40S ribosomal protein SA, putative
elongation factor 1-alpha (EF-1-alpha), putative
mitochondrial RNA binding protein, putative
hypothetical protein, conserved

40S ribosomal protein S4, putative

408S ribosomal protein S14, putative
retrotransposon hot spot (RHS) protein, putative
polyadenylate-binding protein 1, putative
RNA-binding protein RGGm, putative

DNA topoisomerase |A, putative

ribosomal protein S25, putative

60S ribosomal protein L32, putative
ribosomal protein S19, putative

40S ribosomal protein S9, putative

pumilio protein, putative

hypothetical protein, conserved
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Anexos

3,71E-10
4,46E-10
4,83E-10
5,97E-10
2,61E-09
2,94E-09
3,03E-09
3,32E-09
4,51E-09
6,23E-09
7,91E-09
8,95E-09
1,20E-08
2,08E-08
2,15E-08
2,65E-08
2,93E-08
3,58E-08
5,13E-08
6,67E-08
7,38E-08
8,94E-08
1,06E-07
2,02E-07
2,36E-07
2,71E-07
3,20E-07
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Polysomal
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Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053511011.10

Tc00.1047053511727.270
Tc00.1047053508175.146
Tc00.1047053506567.120
Tc00.1047053506135.110

Tc00.1047053511317.30
Tc00.1047053507663.50
Tc00.1047053504157.10
Tc00.1047053511301.110
Tc00.1047053508461.480
Tc00.1047053509625.10
Tc00.1047053503611.20
Tc00.1047053507093.220
Tc00.1047053506959.30
Tc00.1047053508175.309
Tc00.1047053510751.10
Tc00.1047053507765.60
Tc00.1047053506885.14
Tc00.1047053510483.300
Tc00.1047053503823.70
Tc00.1047053503899.20
Tc00.1047053506297.270
Tc00.1047053509895.10
Tc00.1047053508197.10
Tc00.1047053511067.20
Tc00.1047053506573.81

retrotransposon hot spot (RHS) protein, putative
RNA-binding protein, putative

60S ribosomal protein L23a, putative
hypothetical protein, conserved

hypothetical protein, conserved
regulator of nonsense transcripts 1, putative,nonsense mRNA
reducing factor 1, putative

RNA helicase, putative

heterogeneous nuclear ribonucleoprotein H/F, putative
inosine-5'-monophosphate dehydrogenase, putative
60S ribosomal protein L23, putative

RNA helicase, putative

ribosomal protein L24, putative

RNA-binding protein, putative

ATP-dependent DEAD/H RNA helicase, putative

60S ribosomal protein L19, putative

ribonuclease, putative

408S ribosomal protein S21, putative

ribosomal protein L37, putative

mucin TcMUCII, putative

hypothetical protein, conserved

408S ribosomal protein S16, putative

60S ribosomal protein L28, putative

hypothetical protein, conserved

60S ribosomal protein L11, putative

60S ribosomal protein L26, putative

ribosomal protein L39, putative
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Anexos

6,21E-07
8,77E-07
1,58E-06
2,57E-06
4,39E-06

5,37E-06
7,14E-06
1,26E-05
2,67E-05
3,72E-05
3,82E-05
6,86E-05
8,36E-05
1,07E-04
1,26E-04
1,32E-04
1,33E-04
2,00E-04
3,68E-04
4,54E-04
5,36E-04
6,43E-04
7,20E-04
1,10E-03
1,28E-03
1,87E-03
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Stress
Stress

Stress
Stress
Stress
Stress

Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal

Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053507011.150
Tc00.1047053508647.220

Tc00.1047053503935.20
Tc00.1047053510089.170
Tc00.1047053503833.40
Tc00.1047053511139.20

Tc00.1047053511287.49

Tc00.1047053508461.140
Tc00.1047053510509.50
Tc00.1047053503793.10
Tc00.1047053509595.50
Tc00.1047053508041.30
Tc00.1047053511189.30
Tc00.1047053507681.150
Tc00.1047053503611.20
Tc00.1047053503709.20
Tc00.1047053506933.60
Tc00.1047053506885.70
Tc00.1047053511815.40
Tc00.1047053506337.70
Tc00.1047053510409.39
Tc00.1047053442383.9
Tc00.1047053506679.140
Tc00.1047053511261.140
Tc00.1047053504105.94

hypothetical protein, conserved

hypothetical protein, conserved

2-oxoglutarate dehydrogenase, E2 component,
dihydrolipoamide succinyltransferase, putative

casein kinase I, putative

40S ribosomal protein S2, putative

408S ribosomal protein S11, putative

prostaglandin F synthase, putative,aldo/keto reductase,
putative

poly(A)-binding protein, putative,polyadenylate-binding
protein, putative

mitochondrial RNA binding protein, putative
2-oxoglutarate dehydrogenase subunit, putative
ribonuclease Il-like protein, putative

40S ribosomal protein S15a, putative

40S ribosomal protein S13, putative

40S ribosomal protein S24E, putative

ribosomal protein L24, putative

60S ribosomal protein L44, putative

mitochondrial RNA binding protein, putative
polyadenylate-binding protein 1, putative

hypothetical protein, conserved

2-oxoglutarate dehydrogenase E1 component, putative
ubiquitin/ribosomal protein S27a, putative

40S ribosomal protein SA, putative

408S ribosomal protein S10, putative

60S ribosomal protein L34, putative

ribosomal protein S25, putative
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Anexos

2,16E-03
2,73E-03

3,58E-03
3,92E-03
4,09E-03
4,28E-03

6,77E-14

1,27E-12
3,32E-12
5,20E-12
1,59E-11
3,77E-11
2,02E-10
2,83E-10
7,38E-10
7,44E-10
1,20E-09
1,38E-09
2,90E-09
3,02E-09
3,42E-09
3,59E-09
8,32E-09
8,50E-09
9,97E-09
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Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053510127.79
Tc00.1047053509717.20
Tc00.1047053503419.50
Tc00.1047053508349.39
Tc00.1047053504069.30
Tc00.1047053506567.120
Tc00.1047053508461.500
Tc00.1047053506235.20
Tc00.1047053507765.60
Tc00.1047053509683.117
Tc00.1047053506337.50
Tc00.1047053510797.10
Tc00.1047053504163.30
Tc00.1047053507663.50
Tc00.1047053511727.270
Tc00.1047053411235.9
Tc00.1047053508461.480

Tc00.1047053503935.20
Tc00.1047053506963.10
Tc00.1047053508299.60
Tc00.1047053510901.60
Tc00.1047053508321.11
Tc00.1047053432787.10
Tc00.1047053457251.10
Tc00.1047053508827.70
Tc00.1047053506135.110

actin, putative

dihydrolipoamide acetyltransferase precursor, putative

RNA-binding protein RGGm, putative
RNA-binding protein, putative

60S ribosomal protein L32, putative
hypothetical protein, conserved

60S ribosomal protein L27A/L29, putative
hypothetical protein, conserved

408S ribosomal protein S21, putative

40S ribosomal protein S4, putative
hypothetical protein, conserved
2-oxoglutarate dehydrogenase subunit, putative
40S ribosomal protein S9, putative

RNA helicase, putative

RNA-binding protein, putative

alpha tubulin, putative

60S ribosomal protein L23, putative
2-oxoglutarate dehydrogenase, E2 component,
dihydrolipoamide succinyltransferase, putative

60S ribosomal protein L10a, putative

60S ribosomal protein L2, putative

replication factor A, 51kDa subunit, putative
histone H2A, putative

hypothetical protein, conserved (pseudogene)
3-ox0-5-alpha-steroid 4-dehydrogenase, putative
408S ribosomal protein S17, putative

hypothetical protein, conserved
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Anexos

1,23E-08
1,36E-08
5,52E-08
7,51E-08
8,41E-08
1,37E-07
1,51E-07
1,55E-07
1,69E-07
2,47E-07
4,86E-07
5,55E-07
5,63E-07
6,38E-07
7,88E-07
8,38E-07
2,29E-06

2,57E-06
2,60E-06
4,52E-06
5,37E-06
1,11E-05
5,14E-05
5,86E-05
7,27E-05
1,21E-04
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Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053510877.30
Tc00.1047053507093.220
Tc00.1047053510089.110
Tc00.1047053508197.10
Tc00.1047053509891.10
Tc00.1047053503801.20
Tc00.1047053504181.10
Tc00.1047053510751.10
Tc00.1047053508221.400
Tc00.1047053506885.14
Tc00.1047053509979.20
Tc00.1047053508461.520

Tc00.1047053508461.140
Tc00.1047053508041.30
Tc00.1047053503643.3
Tc00.1047053508461.480
Tc00.1047053504181.10
Tc00.1047053511727.270
Tc00.1047053506235.20

Tc00.1047053511287.49
Tc00.1047053506885.70
Tc00.1047053457251.10
Tc00.1047053506933.60
Tc00.1047053503419.50
Tc00.1047053442383.9

hypothetical protein, conserved
RNA-binding protein, putative
hypothetical protein, conserved

60S ribosomal protein L11, putative
hypothetical protein, conserved
ribosomal protein S26, putative

60S ribosomal protein L9, putative
ribonuclease, putative
trans-sialidase, putative

ribosomal protein L37, putative
hypothetical protein, conserved
hypothetical protein, conserved
poly(A)-binding protein, putative,polyadenylate-binding
protein, putative

40S ribosomal protein S15a, putative
60S ribosomal protein L4, putative
60S ribosomal protein L23, putative
60S ribosomal protein L9, putative
RNA-binding protein, putative
hypothetical protein, conserved

prostaglandin F synthase, putative,aldo/keto reductase,
putative

polyadenylate-binding protein 1, putative
3-ox0-5-alpha-steroid 4-dehydrogenase, putative
mitochondrial RNA binding protein, putative
RNA-binding protein RGGm, putative

40S ribosomal protein SA, putative
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Anexos

1,22E-04
1,37E-04
4,24E-04
5,08E-04
1,05E-03
1,61E-03
2,33E-03
2,67E-03
2,91E-03
3,07E-03
3,10E-03
3,63E-03

3,32E-12
2,16E-11
7,09E-11
7,85E-11
9,42E-11
3,35E-10
1,20E-09

1,34E-09
2,02E-09
7,84E-09
1,09E-08
1,81E-08
3,33E-08
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Stress
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Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053510127.79
Tc00.1047053510509.50
Tc00.1047053509683.117
Tc00.1047053511815.40
Tc00.1047053510821.50
Tc00.1047053511189.30
Tc00.1047053504121.30
Tc00.1047053507617.9
Tc00.1047053506567.120
Tc00.1047053509979.20
Tc00.1047053504105.94
Tc00.1047053508299.60
Tc00.1047053510421.130
Tc00.1047053508879.170
Tc00.1047053432787.10
Tc00.1047053506679.140
Tc00.1047053508349.39
Tc00.1047053506391.10
Tc00.1047053510795.10
Tc00.1047053509885.70
Tc00.1047053510655.110
Tc00.1047053509733.110
Tc00.1047053411235.9
Tc00.1047053509895.10
Tc00.1047053507765.60
Tc00.1047053506857.20
Tc00.1047053510089.110

actin, putative

mitochondrial RNA binding protein, putative
40S ribosomal protein S4, putative
hypothetical protein, conserved

replication Factor A 28 kDa subunit, putative
40S ribosomal protein S13, putative

60S ribosomal protein L4, putative
prostaglandin F2alpha synthase
hypothetical protein, conserved
hypothetical protein, conserved

ribosomal protein S25, putative

60S ribosomal protein L2, putative
hypothetical protein, conserved
hypothetical protein, conserved

hypothetical protein, conserved (pseudogene)

408S ribosomal protein S10, putative
RNA-binding protein, putative
calmodulin

tyrosine aminotransferase
transporter, putative

ribonuclease, putative

hypothetical protein, conserved
alpha tubulin, putative

hypothetical protein, conserved
408S ribosomal protein S21, putative
pyrroline-5-carboxylate reductase, putative
hypothetical protein, conserved
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Anexos

5,14E-08
1,03E-07
2,80E-07
2,98E-07
3,09E-07
6,36E-07
7,10E-07
7,11E-07
9,01E-07
5,54E-06
7,11E-06
7,43E-06
8,85E-06
9,86E-06
9,89E-06
1,58E-05
1,76E-05
3,20E-05
3,44E-05
4,25E-05
4,50E-05
4,64E-05
2,23E-04
2,77E-04
3,86E-04
8,05E-04
2,61E-03
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Stress
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Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Polysomal Tc00.1047053510409.39
Polysomal Tc00.1047053510901.60

Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053508041.30
Tc00.1047053508827.40
Tc00.1047053510509.50
Tc00.1047053511815.40
Tc00.1047053411235.9

Tc00.1047053511287.49
Tc00.1047053505989.110
Tc00.1047053508731.60
Tc00.1047053509595.50
Tc00.1047053507867.60
Tc00.1047053508169.20
Tc00.1047053506801.80

Tc00.1047053508461.140
Tc00.1047053510821.50
Tc00.1047053506885.70
Tc00.1047053509895.10
Tc00.1047053506925.120
Tc00.1047053503955.20
Tc00.1047053506235.20
Tc00.1047053507993.390
Tc00.1047053503419.50
Tc00.1047053510579.70
Tc00.1047053504017.10

ubiquitin/ribosomal protein S27a, putative
replication factor A, 51kDa subunit, putative
40S ribosomal protein S15a, putative
acyl-CoA dehydrogenase, putative
mitochondrial RNA binding protein, putative
hypothetical protein, conserved

alpha tubulin, putative

prostaglandin F synthase, putative,aldo/keto reductase,
putative

hypothetical protein, conserved

adenylosuccinate synthetase, putative

ribonuclease Il-like protein, putative

protein phosphatase 1, regulatory subunit, putative
elongation factor 2, putative

cysteine peptidase inhibitor,chagasin

poly(A)-binding protein, putative,polyadenylate-binding
protein, putative

replication Factor A 28 kDa subunit, putative
polyadenylate-binding protein 1, putative

hypothetical protein, conserved

eukaryotic initiation factor 5a, putative

mitochondrial DNA polymerase beta, putative
hypothetical protein, conserved

pyruvate kinase 2, putative

RNA-binding protein RGGm, putative

nascent polypeptide associated complex subunit, putative
basic transcription factor 3a, putative
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Anexos

2,75E-03
3,46E-03
7,19E-13
1,59E-12
3,27E-12
4,07E-12
9,68E-12

1,00E-11
1,17E-11
1,25E-11
2,34E-11
4,26E-11
4,32E-11
5,06E-11

6,38E-11
7,27E-11
1,03E-10
1,15E-10
1,15E-10
2,36E-10
3,09E-10
3,17E-10
3,30E-10
3,33E-10
3,51E-10
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Stress
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Stress
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Stress
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Stress
Stress
Stress
Stress
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Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol

Postpol

Tc00.1047053432787.10
Tc00.1047053487507.10

Tc00.1047053508595.50
Tc00.1047053510531.54
Tc00.1047053510119.9
Tc00.1047053508387.20
Tc00.1047053413977.10
Tc00.1047053510119.20
Tc00.1047053506211.70
Tc00.1047053511661.10
Tc00.1047053510901.60
Tc00.1047053509895.20
Tc00.1047053509551.64
Tc00.1047053508461.80
Tc00.1047053507031.29
Tc00.1047053510127.79
Tc00.1047053507609.60
Tc00.1047053509683.117

Tc00.1047053508301.20
Tc00.1047053510397.10
Tc00.1047053504181.10
Tc00.1047053509733.170
Tc00.1047053510439.61

Tc00.1047053506563.220

hypothetical protein, conserved (pseudogene)
tryparedoxin peroxidase, putative

cysteine peptidase, putative,cathepsin L-like, putative,major
cysteine proteinase, putative,cysteine peptidase, clan CA,
family C1, putative

small nuclear ribonucleoprotein, putative

elongation factor 1-alpha (EF-1-alpha), putative
methylthioadenosine phosphorylase, putative
hypothetical protein, conserved

elongation factor 1-alpha (EF-1-alpha), putative
RNA-binding protein, putative

hypothetical protein, conserved

replication factor A, 51kDa subunit, putative

hypothetical protein, conserved

small nuclear ribonucleoprotein Sm-F, putative
prostaglandin F2alpha synthase

nucleosome assembly protein, putative

actin, putative

myo-inositol-1-phosphate synthase, putative

40S ribosomal protein S4, putative

mitochondrial processing peptidase, beta subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative

hypothetical protein, conserved
60S ribosomal protein L9, putative
transitional endoplasmic reticulum ATPase, putative

heat shock 70 kDa protein, putative
calpain-like cysteine peptidase, putative,cysteine peptidase,
Clan CA, family C2, putative
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Anexos

7,14E-10
1,14E-09

1,43E-09
1,54E-09
1,56E-09
2,40E-09
2,41E-09
2,65E-09
7,32E-09
7,60E-09
7,97E-09
1,07E-08
1,68E-08
2,59E-08
2,68E-08
2,88E-08
4,44E-08
4,74E-08

5,49E-08
7,14E-08
8,97E-08
2,08E-07
2,41E-07

2,76E-07
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Stress
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Stress

Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol

Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053511627.110
Tc00.1047053506983.39
Tc00.1047053506789.280
Tc00.1047053503841.10
Tc00.1047053504839.50
Tc00.1047053506821.100
Tc00.1047053506391.10
Tc00.1047053509153.90
Tc00.1047053511573.40
Tc00.1047053506261.10
Tc00.1047053510965.5
Tc00.1047053507765.60
Tc00.1047053504839.28
Tc00.1047053511287.4
Tc00.1047053506933.60
Tc00.1047053506567.120

Tc00.1047053507657.10

Tc00.1047053506529.550
Tc00.1047053509733.110
Tc00.1047053510795.10

Tc00.1047053503939.80
Tc00.1047053506925.480
Tc00.1047053509351.10
Tc00.1047053510407.90
Tc00.1047053510739.19

heat shock protein DnaJ, putative

calpain-like cysteine peptidase, putative
methylthioadenosine phosphorylase, putative
proteasome activator protein PA26, putative
nucleosome assembly protein-like protein, putative
hypothetical protein, conserved

calmodulin

dihydrofolate reductase-thymidylate synthase, putative
mitogen-activated protein kinase, putative

fatty acyl CoA synthetase 2, putative

elongation factor 2, putative

408S ribosomal protein S21, putative

tryparedoxin peroxidase, putative

hypothetical protein

mitochondrial RNA binding protein, putative
hypothetical protein, conserved

glutamamyl carboxypeptidase, putative,metallo-peptidase,
clan MH, family M18, putative

cysteine peptidase, putative,cysteine peptidase, clan CA,
family C1, cathepsin L-like, putative

hypothetical protein, conserved

tyrosine aminotransferase

prolyl-tRNA synthetase, putative,bifunctional aminoacyl-trna
synthetase, putative

ribokinase, putative

delta-1-pyrroline-5-carboxylate dehydrogenase, putative
serine hydroxymethyltransferase, putative

cystathione gamma lyase, putative
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Anexos

4,67E-07
4,87E-07
5,01E-07
6,71E-07
2,50E-06
2,51E-06
2,96E-06
4,45E-06
5,82E-06
1,06E-05
1,78E-05
2,06E-05
2,07E-05
2,42E-05
2,47E-05
2,47E-05

2,82E-05

4,08E-05
4,41E-05
5,82E-05

6,29E-05
6,52E-05
7,25E-05
8,43E-05
1,45E-04
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Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol

Tc00.1047053507713.30

Tc00.1047053508897.110
Tc00.1047053507547.90

Tc00.1047053506263.20
Tc00.1047053511057.60
Tc00.1047053503577.20
Tc00.1047053503815.10
Tc00.1047053508413.68
Tc00.1047053511903.40
Tc00.1047053509979.20
Tc00.1047053510431.220
Tc00.1047053420533.9
Tc00.1047053507875.10
Tc00.1047053507011.150

Tc00.1047053511211.120
Tc00.1047053510265.10
Tc00.1047053506633.30
Tc00.1047053506247.220
Tc00.1047053442383.9
Tc00.1047053511627.110
Tc00.1047053510509.50
Tc00.1047053510579.70

Tc00.1047053511287.49

heat shock protein 85, putative

macrophage infectivity potentiator, precursor,
putative,PPiase, putative,rotamase, putative,peptidyl-
prolylcis-trans isomerase, putative

glycosomal phosphoenolpyruvate carboxykinase, putative
D-isomer specific 2-hydroxyacid dehydrogenase-protein,
putative

mucin-associated surface protein (MASP), putative

U2 splicing auxiliary factor, putative
alkyl-dihydroxyacetone phosphate synthase, putative
kinetoplastid membrane protein KMP-11

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

dihydrofolate reductase-thymidylate synthase, putative
hypothetical protein, conserved

hypothetical protein, conserved

activated protein kinase C receptor, putative,guanine
nucleotide-binding protein beta subunit-like protein, putative
quinone oxidoreductase, putative

hypothetical protein, conserved

histidine ammonia-lyase, putative

40S ribosomal protein SA, putative

heat shock protein Dnal, putative

mitochondrial RNA binding protein, putative

nascent polypeptide associated complex subunit, putative
prostaglandin F synthase, putative,aldo/keto reductase,
putative
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Anexos

1,74E-04

2,22E-04
2,30E-04

2,41E-04
2,66E-04
3,52E-04
3,66E-04
9,33E-04
1,60E-03
2,27E-03
2,86E-03
3,36E-03
3,83E-03
3,92E-03

3,96E-03
4,02E-03
4,10E-03
4,38E-03
4,81E-03
6,66E-15
8,88E-15
5,56E-13

9,07E-13
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Postpol
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Postpol
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Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053442383.9
Tc00.1047053504105.94
Tc00.1047053508387.20
Tc00.1047053510119.20
Tc00.1047053511303.150
Tc00.1047053504017.10
Tc00.1047053511815.40
Tc00.1047053508169.20
Tc00.1047053506235.20

Tc00.1047053508595.50
Tc00.1047053507669.90
Tc00.1047053509153.90
Tc00.1047053487507.10
Tc00.1047053508827.40
Tc00.1047053411235.9
Tc00.1047053508731.60
Tc00.1047053510119.9
Tc00.1047053509733.170

Tc00.1047053508461.140
Tc00.1047053507241.30
Tc00.1047053457251.10
Tc00.1047053506261.10
Tc00.1047053511261.140
Tc00.1047053506789.280

40S ribosomal protein SA, putative

ribosomal protein S25, putative

methylthioadenosine phosphorylase, putative
elongation factor 1-alpha (EF-1-alpha), putative
hypothetical protein, conserved

basic transcription factor 3a, putative

hypothetical protein, conserved

elongation factor 2, putative

hypothetical protein, conserved

cysteine peptidase, putative,cathepsin L-like, putative,major
cysteine proteinase, putative,cysteine peptidase, clan CA,
family C1, putative

hypothetical protein, conserved

dihydrofolate reductase-thymidylate synthase, putative
tryparedoxin peroxidase, putative

acyl-CoA dehydrogenase, putative

alpha tubulin, putative

adenylosuccinate synthetase, putative

elongation factor 1-alpha (EF-1-alpha), putative
transitional endoplasmic reticulum ATPase, putative
poly(A)-binding protein, putative,polyadenylate-binding
protein, putative

arginine kinase, putative

3-ox0-5-alpha-steroid 4-dehydrogenase, putative

fatty acyl CoA synthetase 2, putative

60S ribosomal protein L34, putative
methylthioadenosine phosphorylase, putative

215

Anexos

5,62E-12
1,99E-11
2,17E-11
2,72E-11
3,11E-11
8,32E-11
9,48E-11
2,27E-10
1,17E-09

1,55E-09
3,37E-09
4,27E-09
6,97E-09
9,90E-09
1,62E-08
3,32E-08
5,29E-08
8,77E-08

1,12E-07
1,22E-07
1,50E-07
1,82E-07
1,87E-07
3,01E-07
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Stress
Stress
Stress
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Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053509595.50
Tc00.1047053506227.150
Tc00.1047053510439.61
Tc00.1047053506885.70
Tc00.1047053506933.60

Tc00.1047053508301.20
Tc00.1047053507765.60
Tc00.1047053432787.10
Tc00.1047053504839.28
Tc00.1047053511287.4
Tc00.1047053508041.30
Tc00.1047053509683.80
Tc00.1047053510659.130
Tc00.1047053509979.20
Tc00.1047053503801.9
Tc00.1047053509351.10
Tc00.1047053504069.30
Tc00.1047053506925.120
Tc00.1047053511815.40
Tc00.1047053510509.50
Tc00.1047053509595.50
Tc00.1047053510579.70
Tc00.1047053504017.10
Tc00.1047053504181.10
Tc00.1047053508041.30
Tc00.1047053432787.10

ribonuclease Il-like protein, putative

protein kinase A regulatory subunit, putative
heat shock 70 kDa protein, putative
polyadenylate-binding protein 1, putative

mitochondrial RNA binding protein, putative
mitochondrial processing peptidase, beta subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative

408S ribosomal protein S21, putative

hypothetical protein, conserved (pseudogene)
tryparedoxin peroxidase, putative

hypothetical protein

40S ribosomal protein S15a, putative

adenylosuccinate synthetase, putative

hypothetical protein, conserved

hypothetical protein, conserved

RAD50 DNA repair protein, putative
delta-1-pyrroline-5-carboxylate dehydrogenase, putative
60S ribosomal protein L32, putative

eukaryotic initiation factor 5a, putative

hypothetical protein, conserved

mitochondrial RNA binding protein, putative
ribonuclease Il-like protein, putative

nascent polypeptide associated complex subunit, putative
basic transcription factor 3a, putative

60S ribosomal protein L9, putative

40S ribosomal protein S15a, putative

hypothetical protein, conserved (pseudogene)
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Anexos

3,23E-07
6,08E-07
1,49E-06
3,60E-06
7,04E-06

1,37E-05
3,35E-05
3,75E-05
1,84E-04
2,16E-04
4,67E-04
1,52E-03
1,74E-03
2,65E-03
2,90E-03
3,44E-03
3,77E-03
3,88E-03
8,99E-14
1,91E-13
4,65E-13
3,22E-12
1,59E-11
3,61E-11
4,49E-11
8,47E-11
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Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053506937.10

Tc00.1047053511287.49
Tc00.1047053508827.40
Tc00.1047053506925.120

Tc00.1047053508595.50
Tc00.1047053508169.20
Tc00.1047053503955.20
Tc00.1047053511627.110
Tc00.1047053508731.60

Tc00.1047053508461.140
Tc00.1047053503815.10
Tc00.1047053509683.117
Tc00.1047053508387.20

Tc00.1047053507657.10
Tc00.1047053506261.10
Tc00.1047053510119.9
Tc00.1047053509551.64
Tc00.1047053511303.150
Tc00.1047053504191.10
Tc00.1047053487507.10
Tc00.1047053413977.10
Tc00.1047053510439.61
Tc00.1047053506821.100

cytosolic malate dehydrogenase, putative

prostaglandin F synthase, putative,aldo/keto reductase,
putative

acyl-CoA dehydrogenase, putative

eukaryotic initiation factor 5a, putative

cysteine peptidase, putative,cathepsin L-like, putative,major
cysteine proteinase, putative,cysteine peptidase, clan CA,
family C1, putative

elongation factor 2, putative

mitochondrial DNA polymerase beta, putative

heat shock protein Dnal, putative

adenylosuccinate synthetase, putative

poly(A)-binding protein, putative,polyadenylate-binding
protein, putative

alkyl-dihydroxyacetone phosphate synthase, putative
40S ribosomal protein S4, putative

methylthioadenosine phosphorylase, putative
glutamamyl carboxypeptidase, putative,metallo-peptidase,
clan MH, family M18, putative

fatty acyl CoA synthetase 2, putative
elongation factor 1-alpha (EF-1-alpha), putative
small nuclear ribonucleoprotein Sm-F, putative
hypothetical protein, conserved

sterol 24-c-methyltransferase, putative
tryparedoxin peroxidase, putative

hypothetical protein, conserved

heat shock 70 kDa protein, putative
hypothetical protein, conserved
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Anexos

1,44E-10

3,91E-10
4,65E-10
6,39E-10

1,57E-09
2,20E-09
2,83E-09
4,22E-09
1,72E-08

3,21E-08
5,42E-08
7,89E-08
1,08E-07

1,55E-07
1,83E-07
1,87E-07
2,83E-07
5,34E-07
5,46E-07
8,11E-07
8,83E-07
1,25E-06
1,38E-06
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Stress
Stress
Stress
Stress
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Postpol
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Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol

Tc00.1047053503719.20
Tc00.1047053507765.60
Tc00.1047053507093.220
Tc00.1047053511661.10
Tc00.1047053506235.20
Tc00.1047053507521.140
Tc00.1047053503419.50
Tc00.1047053507031.29
Tc00.1047053506337.50
Tc00.1047053504105.94

Tc00.1047053506925.300
Tc00.1047053504839.28
Tc00.1047053508169.9
Tc00.1047053509777.130
Tc00.1047053510901.60
Tc00.1047053503453.30
Tc00.1047053504001.10
Tc00.1047053510795.10

Tc00.1047053511181.50
Tc00.1047053506211.60
Tc00.1047053411235.9

Tc00.1047053508301.20
Tc00.1047053457251.10
Tc00.1047053511579.9
Tc00.1047053506247.150

40S ribosomal protein SA, putative

40S ribosomal protein S21, putative

RNA-binding protein, putative

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

RNA-binding protein RGGm, putative

nucleosome assembly protein, putative
hypothetical protein, conserved

ribosomal protein S25, putative

cyclophilin A,PPlase,rotamase,peptidyl-prolyl cis-trans
isomerase

tryparedoxin peroxidase, putative

elongation factor 2, putative

hypothetical protein, conserved

replication factor A, 51kDa subunit, putative

60S ribosomal protein L30, putative

hypothetical protein, conserved

tyrosine aminotransferase

mitochondrial processing peptidase, beta subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative

RNA-binding protein, putative

alpha tubulin, putative
mitochondrial processing peptidase, beta subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative

3-ox0-5-alpha-steroid 4-dehydrogenase, putative
fatty acyl CoA syntetase 1, putative
hypothetical protein, conserved
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Anexos

2,11E-06
2,36E-06
2,81E-06
3,26E-06
3,66E-06
4,27E-06
5,38E-06
6,46E-06
1,16E-05
1,49E-05

1,80E-05
4,14E-05
4,15E-05
4,94E-05
9,93E-05
1,07E-04
1,27E-04
1,43E-04

1,97E-04
2,02E-04
2,02E-04

2,28E-04
2,38E-04
2,96E-04
3,26E-04
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Postpol

Postpol

Postpol

Postpol

Postpol
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Polysomal
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Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053506789.280
Tc00.1047053509733.110
Tc00.1047053506355.50
Tc00.1047053418221.4
Tc00.1047053442383.9
Tc00.1047053503801.9
Tc00.1047053511181.100
Tc00.1047053411235.9
Tc00.1047053508827.70
Tc00.1047053510091.80
Tc00.1047053510119.9
Tc00.1047053510663.19
Tc00.1047053510509.50
Tc00.1047053506405.149
Tc00.1047053510395.10
Tc00.1047053506337.70
Tc00.1047053508299.60
Tc00.1047053510797.10
Tc00.1047053506297.190
Tc00.1047053506943.50
Tc00.1047053506297.150
Tc00.1047053503611.20
Tc00.1047053506593.19
Tc00.1047053506563.40
Tc00.1047053506933.60
Tc00.1047053503793.10
Tc00.1047053511293.69

methylthioadenosine phosphorylase, putative
hypothetical protein, conserved

chaperone Dnal protein, putative

hypothetical protein, conserved

40S ribosomal protein SA, putative

RAD50 DNA repair protein, putative

60S ribosomal protein L2, putative

alpha tubulin, putative

408S ribosomal protein S17, putative

pyruvate dehydrogenase E1 beta subunit, putative
elongation factor 1-alpha (EF-1-alpha), putative

60S ribosomal subunit protein L31, putative
mitochondrial RNA binding protein, putative
ribosomal protein L21E (60S), putative

ATP synthase, alpha chain, mitochondrial precursor, putative
2-oxoglutarate dehydrogenase E1 component, putative
60S ribosomal protein L2, putative

2-oxoglutarate dehydrogenase subunit, putative
pyruvate phosphate dikinase, putative
glyceraldehyde 3-phosphate dehydrogenase, putative
40S ribosomal protein S5, putative

ribosomal protein L24, putative

ribosomal protein S7, putative

beta tubulin, putative

mitochondrial RNA binding protein, putative
2-oxoglutarate dehydrogenase subunit, putative
glycosomal malate dehydrogenase, putative
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Anexos

4,35E-04
4,50E-04
5,40E-04
1,18E-03
1,32E-03
3,51E-03
3,96E-03
3,48E-11
4,08E-11
4,21E-11
5,63E-11
7,55E-11
2,91E-10
2,92E-10
3,21E-10
6,29E-10
7,78E-10
1,43E-09
1,60E-09
3,30E-09
4,12E-09
4,54E-09
6,02E-09
8,52E-09
1,05E-08
1,49E-08
1,61E-08
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Polysomal
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Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053508461.140
Tc00.1047053442383.9
Tc00.1047053408345.20
Tc00.1047053504069.30
Tc00.1047053508949.4
Tc00.1047053510089.110
Tc00.1047053409117.20
Tc00.1047053509671.80
Tc00.1047053507093.220
Tc00.1047053504001.10
Tc00.1047053506835.70
Tc00.1047053506679.140
Tc00.1047053508185.10
Tc00.1047053506959.30
Tc00.1047053510127.79
Tc00.1047053510901.60

Tc00.1047053503935.20

Tc00.1047053511261.160
Tc00.1047053503849.60
Tc00.1047053506885.70
Tc00.1047053511301.110
Tc00.1047053508799.170
Tc00.1047053503453.30
Tc00.1047053503833.40
Tc00.1047053509683.117

poly(A)-binding protein, putative,polyadenylate-binding
protein, putative

40S ribosomal protein SA, putative

2-oxoglutarate dehydrogenase subunit, putative

60S ribosomal protein L32, putative

elongation factor 1-alpha (EF-1-alpha), putative
hypothetical protein, conserved

40S ribosomal protein S14, putative

60S ribosomal protein L5, putative

RNA-binding protein, putative

hypothetical protein, conserved

PAS-domain containing phosphoglycerate kinase, putative
408S ribosomal protein S10, putative

enoyl-CoA hydratase, mitochondrial precursor, putative
ATP-dependent DEAD/H RNA helicase, putative

actin, putative

replication factor A, 51kDa subunit, putative
2-oxoglutarate dehydrogenase, E2 component,
dihydrolipoamide succinyltransferase, putative
pyruvate dehydrogenase E1 component alpha subunit,
putative

NADH-dependent fumarate reductase, putative
polyadenylate-binding protein 1, putative
inosine-5'-monophosphate dehydrogenase, putative
3-methylcrotonoyl-CoA carboxylase beta subunit, putative
60S ribosomal protein L30, putative

40S ribosomal protein S2, putative

40S ribosomal protein S4, putative
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Anexos

1,96E-08
1,99E-08
3,09E-08
3,57E-08
3,58E-08
3,65E-08
4,74E-08
5,29E-08
8,48E-08
9,10E-08
9,81E-08
1,00E-07
1,58E-07
1,66E-07
1,77E-07
1,85E-07

2,14E-07

2,48E-07
2,54E-07
5,15E-07
6,21E-07
6,54E-07
6,67E-07
7,45E-07
8,50E-07



46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

PR P RPRRPRPRPRPRPRRPRRPRPRPRPRREPREPRPRPRREREPRRERLEPRELSPR

Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053503635.59
Tc00.1047053506297.270
Tc00.1047053504181.10
Tc00.1047053508041.30
Tc00.1047053510877.30
Tc00.1047053507617.9
Tc00.1047053506493.80
Tc00.1047053511515.40
Tc00.1047053508153.20
Tc00.1047053503899.20
Tc00.1047053510879.110
Tc00.1047053508951.20
Tc00.1047053504069.80
Tc00.1047053509793.40
Tc00.1047053509747.20
Tc00.1047053503449.10
Tc00.1047053504121.30
Tc00.1047053511189.30
Tc00.1047053508349.39
Tc00.1047053506025.14
Tc00.1047053504069.56
Tc00.1047053504105.94
Tc00.1047053508461.480
Tc00.1047053506679.94
Tc00.1047053511727.270
Tc00.1047053509233.180
Tc00.1047053503719.20

40S ribosomal protein S3a, putative

60S ribosomal protein L28, putative

60S ribosomal protein L9, putative

40S ribosomal protein S15a, putative
hypothetical protein, conserved

prostaglandin F2alpha synthase

DNA topoisomerase IA, putative

heat shock 70 kDa protein, mitochondrial precursor, putative
dynamin, putative,vacuolar sortin protein 1, putative
408S ribosomal protein S16, putative

ribosomal protein L3, putative

hexokinase, putative

ATP synthase F1 subunit gamma protein, putative
kinetoplast DNA-associated protein, putative

60S ribosomal protein L22, putative

60S ribosomal protein L17, putative

60S ribosomal protein L4, putative

40S ribosomal protein S13, putative

RNA-binding protein, putative

ribosomal protein S29, putative

60S ribosomal protein L37a, putative

ribosomal protein S25, putative

60S ribosomal protein L23, putative

40S ribosomal protein S18, putative

RNA-binding protein, putative

ATPase beta subunit, putative

40S ribosomal protein SA, putative
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Anexos

8,96E-07
1,06E-06
1,13E-06
1,25E-06
2,59E-06
2,81E-06
3,49E-06
3,82E-06
4,50E-06
4,64E-06
4,78E-06
5,08E-06
5,09E-06
5,39E-06
6,25E-06
8,60E-06
8,60E-06
1,28E-05
1,30E-05
1,48E-05
1,52E-05
1,58E-05
1,66E-05
2,17E-05
2,25E-05
2,48E-05
3,00E-05
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Low
Low
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Epi
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Epi
Epi

Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053510877.55
Tc00.1047053508153.130
Tc00.1047053432677.20
Tc00.1047053508153.280
Tc00.1047053511727.129
Tc00.1047053413977.10
Tc00.1047053511815.40
Tc00.1047053506503.69
Tc00.1047053506211.60
Tc00.1047053511811.10
Tc00.1047053509891.10

Tc00.1047053511807.110
Tc00.1047053507765.60

Tc00.1047053504153.360
Tc00.1047053508965.39
Tc00.1047053508461.500
Tc00.1047053508197.10
Tc00.1047053503419.50
Tc00.1047053508723.90
Tc00.1047053506211.70
Tc00.1047053504181.10
Tc00.1047053510119.20
Tc00.1047053508949.4
Tc00.1047053510579.70
Tc00.1047053510091.80

acyl-CoA binding protein, putative
enoyl-CoA hydratase, mitochondrial precursor, putative

heat shock 70 kDa protein, mitochondrial precursor, putative

60S ribosomal protein L13, putative
ribosomal protein L18, putative
hypothetical protein, conserved
hypothetical protein, conserved

glycosomal malate dehydrogenase, putative
RNA-binding protein, putative

408S ribosomal protein S15, putative
hypothetical protein, conserved

GMP synthase, putative,glutamine amidotransferase,
putative

408S ribosomal protein S21, putative
succinyl-coA:3-ketoacid-coenzyme A transferase,
mitochondrial precursor, putative

hypothetical protein, conserved

60S ribosomal protein L27A/L29, putative

60S ribosomal protein L11, putative

RNA-binding protein RGGm, putative

hypothetical protein, conserved

RNA-binding protein, putative

60S ribosomal protein L9, putative

elongation factor 1-alpha (EF-1-alpha), putative
elongation factor 1-alpha (EF-1-alpha), putative
nascent polypeptide associated complex subunit, putative
pyruvate dehydrogenase E1 beta subunit, putative
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Anexos

3,05E-05
3,26E-05
3,52E-05
3,82E-05
4,12E-05
5,41E-05
5,81E-05
7,15E-05
8,82E-05
9,63E-05
1,19E-04

2,59E-04
3,22E-04

3,80E-04
4,16E-04
6,54E-04
7,62E-04
9,40E-04
9,41E-04
1,10E-12
1,57E-12
1,64E-12
7,32E-12
9,03E-12
1,44E-11



10
11

12
13
14
15
16
17
18
19
20
21

22
23
24
25
26

27
28
29
30

Low
Low
Low

Low
Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low

Low
Low
Low
Low
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Epi
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Epi
Epi
Epi
Epi
Epi
Epi
Epi
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Epi
Epi
Epi
Epi
Epi

Epi
Epi
Epi
Epi

Polysomal
Polysomal
Polysomal

Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053507875.20
Tc00.1047053411235.9
Tc00.1047053510509.50

Tc00.1047053511287.49
Tc00.1047053506943.50

Tc00.1047053511261.160
Tc00.1047053511293.69
Tc00.1047053508413.50
Tc00.1047053434931.10
Tc00.1047053509617.20
Tc00.1047053508827.70
Tc00.1047053510797.10
Tc00.1047053506925.120
Tc00.1047053506563.40
Tc00.1047053506247.220

Tc00.1047053508461.140
Tc00.1047053506885.70
Tc00.1047053508951.20
Tc00.1047053506297.150
Tc00.1047053504163.40

Tc00.1047053507831.70
Tc00.1047053442383.9
Tc00.1047053510089.110
Tc00.1047053509683.117

glutamate dehydrogenase, putative

alpha tubulin, putative

mitochondrial RNA binding protein, putative
prostaglandin F synthase, putative,aldo/keto reductase,
putative

glyceraldehyde 3-phosphate dehydrogenase, putative
pyruvate dehydrogenase E1 component alpha subunit,
putative

glycosomal malate dehydrogenase, putative
RNA-binding protein, putative

paraxonemal rod protein PAR2, putative

paraflagellar rod protein 3, putative

40S ribosomal protein S17, putative

2-oxoglutarate dehydrogenase subunit, putative
eukaryotic initiation factor 5a, putative

beta tubulin, putative

histidine ammonia-lyase, putative

poly(A)-binding protein, putative,polyadenylate-binding
protein, putative

polyadenylate-binding protein 1, putative

hexokinase, putative

40S ribosomal protein S5, putative
fructose-bisphosphate aldolase, glycosomal, putative
pyruvate dehydrogenase E1 component alpha subunit,
putative

40S ribosomal protein SA, putative

hypothetical protein, conserved

40S ribosomal protein S4, putative
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Anexos

1,86E-11
2,32E-11
2,66E-11

3,51E-11
4,01E-11

4,72E-11
4,87E-11
5,04E-11
9,42E-11
1,23E-10
2,32E-10
2,67E-10
2,90E-10
4,72E-10
6,48E-10

7,44E-10
8,23E-10
8,51E-10
1,00E-09
1,01E-09

1,17E-09
1,20E-09
1,95E-09
2,19E-09



31
32
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36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
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Epi
Epi
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Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053508169.20
Tc00.1047053506679.140
Tc00.1047053510877.30
Tc00.1047053510877.55
Tc00.1047053409117.20
Tc00.1047053506927.30
Tc00.1047053506493.80
Tc00.1047053507165.30
Tc00.1047053503419.50
Tc00.1047053510119.9
Tc00.1047053503635.59
Tc00.1047053506337.70
Tc00.1047053506933.60
Tc00.1047053424123.20
Tc00.1047053506435.410
Tc00.1047053511627.110
Tc00.1047053511727.270
Tc00.1047053508307.70
Tc00.1047053506959.30
Tc00.1047053506857.20
Tc00.1047053507547.90
Tc00.1047053510751.10
Tc00.1047053503793.10
Tc00.1047053511215.119
Tc00.1047053509671.80
Tc00.1047053504163.30
Tc00.1047053511811.10

elongation factor 2, putative

40S ribosomal protein S10, putative
hypothetical protein, conserved

acyl-CoA binding protein, putative

408S ribosomal protein S14, putative
hypothetical protein, conserved

DNA topoisomerase IA, putative

hypothetical protein, conserved

RNA-binding protein RGGm, putative

elongation factor 1-alpha (EF-1-alpha), putative
40S ribosomal protein S3a, putative
2-oxoglutarate dehydrogenase E1 component, putative
mitochondrial RNA binding protein, putative
hypothetical protein, conserved

uracil phosphoribosyltransferase, putative

heat shock protein DnaJ, putative

RNA-binding protein, putative

hypothetical protein, conserved
ATP-dependent DEAD/H RNA helicase, putative
pyrroline-5-carboxylate reductase, putative
glycosomal phosphoenolpyruvate carboxykinase, putative
ribonuclease, putative

2-oxoglutarate dehydrogenase subunit, putative
69 kDa paraflagellar rod protein, putative

60S ribosomal protein L5, putative

40S ribosomal protein S9, putative

408S ribosomal protein S15, putative
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Anexos

2,36E-09
2,84E-09
2,94E-09
3,15E-09
3,22E-09
4,00E-09
4,29E-09
4,85E-09
5,49E-09
5,83E-09
6,58E-09
7,11E-09
7,45E-09
7,98E-09
1,15E-08
1,25E-08
1,28E-08
1,56E-08
1,63E-08
1,66E-08
1,82E-08
2,55E-08
2,95E-08
3,68E-08
4,02E-08
4,05E-08
4,20E-08



58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73

74
75
76
77
78
79
80
81
82
83

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
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Low
Low
Low
Low
Low
Low
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Epi
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Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053507993.390
Tc00.1047053504225.20
Tc00.1047053509153.90
Tc00.1047053509717.20
Tc00.1047053504021.109
Tc00.1047053504001.20
Tc00.1047053511815.40
Tc00.1047053508299.60
Tc00.1047053506297.190
Tc00.1047053511285.120
Tc00.1047053507941.120
Tc00.1047053511635.10
Tc00.1047053506211.60
Tc00.1047053508355.330
Tc00.1047053506389.79
Tc00.1047053506679.94

Tc00.1047053507389.70
Tc00.1047053504153.310
Tc00.1047053504105.94
Tc00.1047053503611.20
Tc00.1047053511047.40
Tc00.1047053506821.100
Tc00.1047053504013.11
Tc00.1047053506963.14
Tc00.1047053504001.10
Tc00.1047053509581.5

pyruvate kinase 2, putative

hypothetical protein, conserved (pseudogene)
dihydrofolate reductase-thymidylate synthase, putative
dihydrolipoamide acetyltransferase precursor, putative
40S ribosomal protein S3, putative

hypothetical protein, conserved

hypothetical protein, conserved

60S ribosomal protein L2, putative

pyruvate phosphate dikinase, putative

ATP-dependent RNA helicase, putative

hypothetical protein, conserved

histone H2B, putative

RNA-binding protein, putative

hypothetical protein, conserved

calmodulin, putative

408S ribosomal protein S18, putative

peptidase, putative,metallo-peptidase, Clan ME, Family M16,

putative

heat shock protein, putative

ribosomal protein S25, putative

ribosomal protein L24, putative
NADH-cytochrome B5 reductase, putative
hypothetical protein, conserved

ribosomal protein L13, putative

408S ribosomal protein S27, putative
hypothetical protein, conserved
retrotransposon hot spot (RHS) protein, putative
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Anexos

4,48E-08
5,12E-08
5,37E-08
6,24E-08
1,05E-07
1,06E-07
1,15E-07
1,52E-07
2,05E-07
2,84E-07
3,04E-07
3,32E-07
4,16E-07
5,84E-07
5,90E-07
6,00E-07

8,92E-07
1,17E-06
1,30E-06
1,33E-06
1,69E-06
1,81E-06
2,04E-06
2,08E-06
2,31E-06
2,72E-06
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107
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Low
Low
Low
Low

Low
Low
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Low
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Low
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Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
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Epi
Epi
Epi
Epi

Epi
Epi
Epi
Epi
Epi
Epi

Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053510679.40
Tc00.1047053510965.5

Tc00.1047053503833.40
Tc00.1047053504069.20

Tc00.1047053503935.20
Tc00.1047053506925.319
Tc00.1047053508827.40
Tc00.1047053506297.270
Tc00.1047053508197.10
Tc00.1047053457251.10
Tc00.1047053509167.60
Tc00.1047053511367.70
Tc00.1047053508153.130
Tc00.1047053508413.68
Tc00.1047053503719.20
Tc00.1047053408345.20
Tc00.1047053509733.110
Tc00.1047053509895.10
Tc00.1047053506025.14

Tc00.1047053506211.160
Tc00.1047053504181.20
Tc00.1047053503453.30
Tc00.1047053504069.56
Tc00.1047053506295.130
Tc00.1047053510395.10

hypothetical protein

elongation factor 2, putative

408S ribosomal protein S2, putative

cytochrome C oxidase subunit VI, putative
2-oxoglutarate dehydrogenase, E2 component,
dihydrolipoamide succinyltransferase, putative
isocitrate dehydrogenase, putative

acyl-CoA dehydrogenase, putative

60S ribosomal protein L28, putative

60S ribosomal protein L11, putative
3-ox0-5-alpha-steroid 4-dehydrogenase, putative
hypothetical protein, conserved
dihydrolipoamide acetyltransferase, putative
enoyl-CoA hydratase, mitochondrial precursor, putative
kinetoplastid membrane protein KMP-11

40S ribosomal protein SA, putative
2-oxoglutarate dehydrogenase subunit, putative
hypothetical protein, conserved

hypothetical protein, conserved

ribosomal protein S29, putative
ADP,ATP carrier protein 1, mitochondrial precursor,
putative,ADP/ATP translocase 1, putative

408S ribosomal protein S23, putative
60S ribosomal protein L30, putative
60S ribosomal protein L37a, putative
prohibitin, putative

ATP synthase, alpha chain, mitochondrial precursor, putative
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Anexos

3,18E-06
3,45E-06
3,52E-06
5,30E-06

6,79E-06
6,86E-06
6,94E-06
8,42E-06
9,06E-06
1,05E-05
1,10E-05
1,27E-05
1,51E-05
1,52E-05
1,79E-05
1,80E-05
1,80E-05
1,81E-05
1,84E-05

2,03E-05
2,12E-05
2,16E-05
2,74E-05
2,78E-05
3,31E-05
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Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
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Low
Low
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Low
Low
Low
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Low
Low
Low
Low
Low
Low
Low
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Epi
Epi
Epi
Epi
Epi

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053503643.3
Tc00.1047053508349.39
Tc00.1047053503789.34
Tc00.1047053508737.210
Tc00.1047053408437.20
Tc00.1047053507093.220
Tc00.1047053510121.20
Tc00.1047053504151.69
Tc00.1047053506755.20
Tc00.1047053506241.170
Tc00.1047053509141.40
Tc00.1047053509139.10
Tc00.1047053509859.10
Tc00.1047053506503.69
Tc00.1047053507211.40
Tc00.1047053508185.10
Tc00.1047053432787.10
Tc00.1047053507713.30
Tc00.1047053510039.90
Tc00.1047053511261.120
Tc00.1047053507765.60
Tc00.1047053508041.30
Tc00.1047053510397.10
Tc00.1047053410923.20
Tc00.1047053506885.340
Tc00.1047053511003.30
Tc00.1047053503801.20

60S ribosomal protein L4, putative

RNA-binding protein, putative

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

RNA-binding protein, putative

hexokinase, putative

hypothetical protein, conserved

paraflagellar rod component, putative

40S ribosomal protein S6, putative

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

glycosomal malate dehydrogenase, putative
inosine-5'-monophosphate dehydrogenase, putative
enoyl-CoA hydratase, mitochondrial precursor, putative
hypothetical protein, conserved (pseudogene)
heat shock protein 85, putative

60S ribosomal protein L35, putative
pumilio/PUF RNA binding protein 2, putative
40S ribosomal protein S21, putative

40S ribosomal protein S15a, putative
hypothetical protein, conserved
retrotransposon hot spot (RHS) protein, putative
hypothetical protein, conserved

hypothetical protein, conserved

ribosomal protein S26, putative
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Anexos

4,03E-05
4,36E-05
4,85E-05
5,38E-05
6,06E-05
6,30E-05
7,10E-05
7,51E-05
7,66E-05
1,06E-04
1,12E-04
1,57E-04
1,60E-04
1,72E-04
2,09E-04
2,19E-04
2,22E-04
2,32E-04
2,34E-04
3,02E-04
3,18E-04
3,35E-04
3,44E-04
3,57E-04
3,91E-04
6,55E-04
7,49E-04



136
137
138
139

W N -

0 N O 01 b~

10
11
12
13
14
15
16
17
18
19
20
21

Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

W W w NN

W wwww

W W WwWwWwwwwwwwowwow

Epi
Epi
Epi
Epi
Epi
Epi
Epi

Epi
Epi
Epi
Epi
Epi

Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053510543.90
Tc00.1047053503757.30
Tc00.1047053452475.10
Tc00.1047053506195.110
Tc00.1047053510509.50
Tc00.1047053508041.30
Tc00.1047053510119.9

Tc00.1047053511287.49
Tc00.1047053411235.9

Tc00.1047053506885.70
Tc00.1047053510091.80
Tc00.1047053506857.20

Tc00.1047053508461.140
Tc00.1047053508827.70
Tc00.1047053506295.130
Tc00.1047053510663.19
Tc00.1047053511811.10
Tc00.1047053508879.170
Tc00.1047053506297.150
Tc00.1047053506933.60
Tc00.1047053504001.10
Tc00.1047053506401.320
Tc00.1047053510877.30
Tc00.1047053503793.10
Tc00.1047053506493.80

retrotransposon hot spot (RHS) protein, putative
hypothetical protein, conserved

trans-sialidase, putative

malate dehydrogenase, putative

mitochondrial RNA binding protein, putative
40S ribosomal protein S15a, putative

elongation factor 1-alpha (EF-1-alpha), putative

prostaglandin F synthase, putative,aldo/keto reductase,
putative

alpha tubulin, putative

polyadenylate-binding protein 1, putative
pyruvate dehydrogenase E1 beta subunit, putative
pyrroline-5-carboxylate reductase, putative
poly(A)-binding protein, putative,polyadenylate-binding
protein, putative

408S ribosomal protein S17, putative

prohibitin, putative

60S ribosomal subunit protein L31, putative

408S ribosomal protein S15, putative

hypothetical protein, conserved

40S ribosomal protein S5, putative

mitochondrial RNA binding protein, putative
hypothetical protein, conserved

60S ribosomal protein L7a, putative

hypothetical protein, conserved

2-oxoglutarate dehydrogenase subunit, putative
DNA topoisomerase |A, putative
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Anexos

7,75E-04
9,85E-04
9,85E-04
9,93E-04
3,33E-15
2,41E-12
2,43E-12

5,51E-12
1,36E-11
1,60E-11
1,80E-11
2,10E-11

3,35E-11
3,59E-11
5,35E-11
7,32E-11
8,76E-11
1,55E-10
1,76E-10
1,88E-10
2,69E-10
3,22E-10
5,90E-10
7,24E-10
7,62E-10
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42
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45
46
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Low
Low
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Epi
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Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053511261.160
Tc00.1047053503719.20
Tc00.1047053509683.117
Tc00.1047053510797.10
Tc00.1047053504021.109
Tc00.1047053409117.20
Tc00.1047053506337.70
Tc00.1047053506563.40
Tc00.1047053508461.480
Tc00.1047053507547.90
Tc00.1047053510105.170
Tc00.1047053506247.220
Tc00.1047053508169.20
Tc00.1047053508299.60
Tc00.1047053511815.40
Tc00.1047053511303.60
Tc00.1047053442383.9
Tc00.1047053506943.50
Tc00.1047053510121.20
Tc00.1047053504069.30
Tc00.1047053506297.190
Tc00.1047053503643.3
Tc00.1047053504121.30
Tc00.1047053506241.170
Tc00.1047053511189.30
Tc00.1047053503611.20

pyruvate dehydrogenase E1 component alpha subunit,
putative

40S ribosomal protein SA, putative

40S ribosomal protein S4, putative

2-oxoglutarate dehydrogenase subunit, putative

40S ribosomal protein S3, putative

408S ribosomal protein S14, putative

2-oxoglutarate dehydrogenase E1 component, putative
beta tubulin, putative

60S ribosomal protein L23, putative

glycosomal phosphoenolpyruvate carboxykinase, putative
dihydrolipoamide acetyltransferase precursor, putative
histidine ammonia-lyase, putative

elongation factor 2, putative

60S ribosomal protein L2, putative

hypothetical protein, conserved

translation initiation factor, putative

40S ribosomal protein SA, putative

glyceraldehyde 3-phosphate dehydrogenase, putative
hexokinase, putative

60S ribosomal protein L32, putative

pyruvate phosphate dikinase, putative

60S ribosomal protein L4, putative

60S ribosomal protein L4, putative

40S ribosomal protein S6, putative

408S ribosomal protein S13, putative

ribosomal protein L24, putative
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Anexos

8,19E-10
8,40E-10
8,96E-10
9,80E-10
1,47E-09
2,05E-09
2,64E-09
2,92E-09
3,00E-09
3,72E-09
3,86E-09
4,61E-09
5,10E-09
6,11E-09
6,69E-09
7,55E-09
7,95E-09
8,48E-09
9,96E-09
1,28E-08
1,28E-08
1,38E-08
1,91E-08
1,94E-08
2,58E-08
2,58E-08
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58
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61
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64
65
66
67
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69
70

71
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Low
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W W wWwWwwwwwowwwow

W W WwWwwwwwwwwow

w

Epi
Epi
Epi
Epi
Epi
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Epi
Epi
Epi
Epi
Epi
Epi

Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Epi
Epi

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal

Tc00.1047053507555.80
Tc00.1047053507211.40
Tc00.1047053503635.59
Tc00.1047053507093.220
Tc00.1047053509717.20
Tc00.1047053506295.100
Tc00.1047053506679.140
Tc00.1047053506435.410
Tc00.1047053504001.20
Tc00.1047053510089.110
Tc00.1047053509859.10
Tc00.1047053509671.80

Tc00.1047053508301.20
Tc00.1047053510397.10
Tc00.1047053507611.10
Tc00.1047053506593.19
Tc00.1047053508823.120
Tc00.1047053506773.40
Tc00.1047053509895.10
Tc00.1047053510579.80
Tc00.1047053509393.20
Tc00.1047053504225.20
Tc00.1047053508197.10

Tc00.1047053507831.70
Tc00.1047053504181.10

retrotransposon hot spot (RHS) protein, putative
inosine-5"-monophosphate dehydrogenase, putative
40S ribosomal protein S3a, putative

RNA-binding protein, putative

dihydrolipoamide acetyltransferase precursor, putative
hypothetical protein, conserved

408S ribosomal protein S10, putative

uracil phosphoribosyltransferase, putative
hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

60S ribosomal protein L5, putative

mitochondrial processing peptidase, beta subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative
hypothetical protein, conserved

retrotransposon hot spot (RHS) protein, putative
ribosomal protein S7, putative

ribosomal protein S20, putative
3-methylcrotonoyl-CoA carboxylase beta subunit, putative
hypothetical protein, conserved

60S ribosomal protein L10, putative

hypothetical protein, conserved

hypothetical protein, conserved (pseudogene)

60S ribosomal protein L11, putative
pyruvate dehydrogenase E1 component alpha subunit,
putative

60S ribosomal protein L9, putative
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Anexos

2,80E-08
3,15E-08
3,30E-08
4,17E-08
4,54E-08
5,29E-08
5,81E-08
5,86E-08
5,86E-08
6,09E-08
6,57E-08
7,64E-08

8,19E-08
8,97E-08
1,52E-07
2,11E-07
2,32E-07
2,46E-07
2,60E-07
2,70E-07
2,93E-07
3,22E-07
3,39E-07

4,11E-07
5,42E-07
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74
75
76
77
78
79
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82

83
84
85
86
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88
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91
92
93
94
95
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Low
Low
Low
Low
Low
Low
Low
Low
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Low
Low
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Low
Low
Low
Low

W W WwWwwwwwwwow

W WWwWwWwWwwWwwWwwowwwwwwowow

Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053511727.270
Tc00.1047053508153.340
Tc00.1047053511069.10
Tc00.1047053507681.150
Tc00.1047053511261.140
Tc00.1047053509233.80
Tc00.1047053511139.20
Tc00.1047053509831.10
Tc00.1047053503899.80
Tc00.1047053508185.10

Tc00.1047053506943.160
Tc00.1047053511011.10
Tc00.1047053507927.20
Tc00.1047053506297.270
Tc00.1047053506211.70
Tc00.1047053510965.5
Tc00.1047053507967.30
Tc00.1047053503801.20
Tc00.1047053503899.20
Tc00.1047053504069.20
Tc00.1047053508951.20
Tc00.1047053506211.60
Tc00.1047053508461.500
Tc00.1047053511635.10
Tc00.1047053408345.20
Tc00.1047053504105.94

RNA-binding protein, putative
6-phospho-1-fructokinase, putative

40S ribosomal protein S8, putative

40S ribosomal protein S24E, putative

60S ribosomal protein L34, putative

heat shock protein Dnal, putative

40S ribosomal protein S11, putative

cysteine desulfurase, putative

hypothetical protein, conserved

enoyl-CoA hydratase, mitochondrial precursor, putative
eukaryotic translation initiation factor 3 subunit 7-like
protein, putative

retrotransposon hot spot (RHS) protein, putative
mitochondrial oligo_U binding protein TBRGGL1, putative
60S ribosomal protein L28, putative

RNA-binding protein, putative

elongation factor 2, putative

hypothetical protein, conserved

ribosomal protein S26, putative

40S ribosomal protein S16, putative

cytochrome C oxidase subunit VI, putative
hexokinase, putative

RNA-binding protein, putative

60S ribosomal protein L27A/L29, putative

histone H2B, putative

2-oxoglutarate dehydrogenase subunit, putative
ribosomal protein S25, putative
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Anexos

5,54E-07
5,59E-07
5,97E-07
6,94E-07
7,26E-07
8,40E-07
8,48E-07
9,10E-07
1,06E-06
1,11E-06

1,14E-06
1,15E-06
1,23E-06
1,24E-06
1,38E-06
1,42E-06
2,15E-06
2,29E-06
2,36E-06
2,59E-06
3,19E-06
3,22E-06
3,51E-06
4,16E-06
4,47E-06
4,73E-06
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100
101
102
103
104

105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123

Low

Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
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Epi
Epi
Epi
Epi
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Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053506755.260

Tc00.1047053507757.70
Tc00.1047053503575.54
Tc00.1047053509207.90
Tc00.1047053506959.30
Tc00.1047053508737.210

Tc00.1047053503935.20
Tc00.1047053503453.30
Tc00.1047053504181.20
Tc00.1047053506181.104
Tc00.1047053504013.11
Tc00.1047053509721.10
Tc00.1047053503833.40
Tc00.1047053506503.69
Tc00.1047053399997.10
Tc00.1047053503449.10
Tc00.1047053504163.30
Tc00.1047053511301.110
Tc00.1047053511229.80
Tc00.1047053504069.56
Tc00.1047053508689.20
Tc00.1047053507519.110
Tc00.1047053510679.40
Tc00.1047053508241.130
Tc00.1047053509139.10

mitochondrial RNA-binding protein 2, putative
dihydrolipoamide dehydrogenase, putative,acetoin
dehydrogenase e3 component, putative
hypothetical protein, conserved
pyrroline-5-carboxylate reductase, putative
ATP-dependent DEAD/H RNA helicase, putative
hypothetical protein, conserved

2-oxoglutarate dehydrogenase, E2 component,
dihydrolipoamide succinyltransferase, putative

60S ribosomal protein L30, putative

40S ribosomal protein S23, putative
actyltransferase-like protein

ribosomal protein L13, putative

hypothetical protein, conserved

40S ribosomal protein S2, putative

glycosomal malate dehydrogenase, putative
retrotransposon hot spot (RHS) protein, putative
60S ribosomal protein L17, putative

40S ribosomal protein S9, putative
inosine-5'-monophosphate dehydrogenase, putative
eukaryotic translation initiation factor 3 subunit, putative
60S ribosomal protein L37a, putative

hypothetical protein, conserved

60S ribosomal protein L7, putative

hypothetical protein

hypothetical protein, conserved

hypothetical protein, conserved
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Anexos

5,24E-06

5,91E-06
6,62E-06
7,23E-06
7,34E-06
8,13E-06

9,79E-06
1,13E-05
1,24E-05
1,27E-05
1,42E-05
1,51E-05
1,68E-05
1,76E-05
2,20E-05
2,34E-05
2,66E-05
2,75E-05
2,91E-05
3,73E-05
3,94E-05
4,54E-05
5,13E-05
5,27E-05
5,66E-05
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131
132
133
134
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136
137
138
139
140
141
142
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145
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Low
Low
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Epi
Epi
Epi
Epi

Epi

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal

Tc00.1047053508153.130
Tc00.1047053511025.110
Tc00.1047053507089.270
Tc00.1047053506401.180
Tc00.1047053503419.50
Tc00.1047053506963.14

Tc00.1047053504153.360
Tc00.1047053507757.60
Tc00.1047053510089.200
Tc00.1047053508837.130
Tc00.1047053506025.14
Tc00.1047053508949.4
Tc00.1047053506679.94
Tc00.1047053508413.68
Tc00.1047053509915.60
Tc00.1047053508307.80
Tc00.1047053511111.10
Tc00.1047053506405.149
Tc00.1047053510879.110
Tc00.1047053468041.10
Tc00.1047053511067.20
Tc00.1047053511285.120
Tc00.1047053506567.120
Tc00.1047053509239.10

Tc00.1047053503781.80

enoyl-CoA hydratase, mitochondrial precursor, putative

dihydrolipoyl dehydrogenase, putative
dihydrolipoyl dehydrogenase, putative
hypothetical protein, conserved

RNA-binding protein RGGm, putative

408S ribosomal protein S27, putative
succinyl-coA:3-ketoacid-coenzyme A transferase,
mitochondrial precursor, putative
dihydrolipoamide dehydrogenase, putative
hypothetical protein, conserved

hypothetical protein, conserved

ribosomal protein S29, putative

elongation factor 1-alpha (EF-1-alpha), putative
408S ribosomal protein S18, putative
kinetoplastid membrane protein KMP-11
retrotransposon hot spot (RHS) protein, putative
hypothetical protein, conserved

translation initiation factor IF-2, putative
ribosomal protein L21E (60S), putative
ribosomal protein L3, putative

hypothetical protein

60S ribosomal protein L26, putative
ATP-dependent RNA helicase, putative
hypothetical protein, conserved

fatty acid desaturase, putative

universal minicircle sequence binding protein (UMSBP),zinc

finger protein PDZ5
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Anexos

6,13E-05
7,73E-05
8,78E-05
9,44E-05
9,64E-05
9,81E-05

1,10E-04
1,13E-04
1,16E-04
1,18E-04
1,37E-04
1,50E-04
1,54E-04
1,75E-04
1,99E-04
2,14E-04
2,18E-04
2,29E-04
2,98E-04
3,40E-04
3,42E-04
4,00E-04
4,18E-04
6,43E-04

6,51E-04
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Epi
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Epi
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Polysomal Tc00.1047053509233.180
Polysomal Tc00.1047053503697.30

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol

Tc00.1047053511627.110
Tc00.1047053510509.50
Tc00.1047053506435.410
Tc00.1047053506885.70
Tc00.1047053510431.180
Tc00.1047053503815.10
Tc00.1047053504191.10
Tc00.1047053503955.20
Tc00.1047053510119.20
Tc00.1047053510187.160
Tc00.1047053507521.140

Tc00.1047053508461.140
Tc00.1047053508731.60
Tc00.1047053504839.50
Tc00.1047053507211.40

Tc00.1047053511287.49
Tc00.1047053510661.250
Tc00.1047053507547.90
Tc00.1047053508827.40

Tc00.1047053508301.20
Tc00.1047053487507.10
Tc00.1047053510901.60
Tc00.1047053507063.90

ATPase beta subunit, putative

hypothetical protein, conserved

heat shock protein Dnal, putative

mitochondrial RNA binding protein, putative

uracil phosphoribosyltransferase, putative
polyadenylate-binding protein 1, putative

hypothetical protein, conserved
alkyl-dihydroxyacetone phosphate synthase, putative
sterol 24-c-methyltransferase, putative

mitochondrial DNA polymerase beta, putative
elongation factor 1-alpha (EF-1-alpha), putative
developmentally regulated GTP-binding protein, putative
hypothetical protein, conserved

poly(A)-binding protein, putative,polyadenylate-binding
protein, putative

adenylosuccinate synthetase, putative

nucleosome assembly protein-like protein, putative
inosine-5'-monophosphate dehydrogenase, putative
prostaglandin F synthase, putative,aldo/keto reductase,
putative

cystathione gamma lyase, putative

glycosomal phosphoenolpyruvate carboxykinase, putative

acyl-CoA dehydrogenase, putative
mitochondrial processing peptidase, beta subunit,

putative,metallo-peptidase, Clan ME, Family M16, putative

tryparedoxin peroxidase, putative
replication factor A, 51kDa subunit, putative
mitochondrial DNA polymerase beta, putative
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Anexos

7,12E-04
9,33E-04
4,44E-15
1,24E-13
6,07E-13
2,52E-12
2,80E-12
6,92E-12
9,62E-12
1,04E-11
2,54E-11
4,16E-11
6,86E-11

7,79E-11
1,03E-10
1,11E-10
1,25E-10

1,25E-10
1,53E-10
1,65E-10
1,95E-10

2,06E-10
2,21E-10
2,21E-10
3,16E-10
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Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol

Tc00.1047053509695.210
Tc00.1047053413977.10
Tc00.1047053511815.40
Tc00.1047053506235.20
Tc00.1047053507867.60
Tc00.1047053506247.220
Tc00.1047053509733.170
Tc00.1047053508169.20
Tc00.1047053503719.20
Tc00.1047053506925.120
Tc00.1047053510965.5
Tc00.1047053507011.150
Tc00.1047053510579.70
Tc00.1047053508387.20
Tc00.1047053510119.9
Tc00.1047053511727.190
Tc00.1047053511515.40
Tc00.1047053509331.74
Tc00.1047053509683.117
Tc00.1047053507883.109
Tc00.1047053511047.40
Tc00.1047053463451.10

Tc00.1047053508595.50
Tc00.1047053507617.9

serine carboxypeptidase (CBP1), putative,serine peptidase,
clan SC, family S10, putative

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

protein phosphatase 1, regulatory subunit, putative
histidine ammonia-lyase, putative

transitional endoplasmic reticulum ATPase, putative
elongation factor 2, putative

40S ribosomal protein SA, putative

eukaryotic initiation factor 5a, putative

elongation factor 2, putative

hypothetical protein, conserved

nascent polypeptide associated complex subunit, putative
methylthioadenosine phosphorylase, putative

elongation factor 1-alpha (EF-1-alpha), putative
hypothetical protein, conserved

heat shock 70 kDa protein, mitochondrial precursor, putative
hypothetical protein, conserved

40S ribosomal protein S4, putative

mitochondrial malate dehydrogenase, putative
NADH-cytochrome B5 reductase, putative

hypothetical protein, conserved

cysteine peptidase, putative,cathepsin L-like, putative,major
cysteine proteinase, putative,cysteine peptidase, clan CA,
family C1, putative

prostaglandin F2alpha synthase
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Anexos

7,03E-10
9,88E-10
1,61E-09
1,66E-09
2,23E-09
2,32E-09
2,63E-09
2,86E-09
3,12E-09
3,66E-09
4,39E-09
6,41E-09
8,28E-09
1,12E-08
2,22E-08
2,26E-08
2,93E-08
2,97E-08
3,01E-08
3,49E-08
3,54E-08
3,61E-08

3,65E-08
3,71E-08
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Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053510943.50
Tc00.1047053509351.10
Tc00.1047053506261.10
Tc00.1047053509153.90
Tc00.1047053507609.60
Tc00.1047053506943.50
Tc00.1047053506227.150
Tc00.1047053510945.70
Tc00.1047053432787.10
Tc00.1047053506247.150
Tc00.1047053504017.10
Tc00.1047053510821.60
Tc00.1047053507875.20
Tc00.1047053507093.220

Tc00.1047053507657.10
Tc00.1047053506925.319
Tc00.1047053508299.60
Tc00.1047053510957.9
Tc00.1047053506801.80
Tc00.1047053509879.40
Tc00.1047053511293.69
Tc00.1047053510397.10
Tc00.1047053506679.140
Tc00.1047053506247.10
Tc00.1047053507031.29
Tc00.1047053509595.50

delta-1-pyrroline-5-carboxylate dehydrogenase, putative
delta-1-pyrroline-5-carboxylate dehydrogenase, putative
fatty acyl CoA synthetase 2, putative

dihydrofolate reductase-thymidylate synthase, putative
myo-inositol-1-phosphate synthase, putative
glyceraldehyde 3-phosphate dehydrogenase, putative
protein kinase A regulatory subunit, putative

aspartate aminotransferase, mitochondrial, putative
hypothetical protein, conserved (pseudogene)
hypothetical protein, conserved

basic transcription factor 3a, putative

ribonucleoprotein p18, mitochondrial precursor, putative
glutamate dehydrogenase, putative

RNA-binding protein, putative

glutamamyl carboxypeptidase, putative,metallo-peptidase,
clan MH, family M18, putative

isocitrate dehydrogenase, putative

60S ribosomal protein L2, putative

calpain-like cysteine peptidase, putative

cysteine peptidase inhibitor,chagasin

fumarate hydratase, putative

glycosomal malate dehydrogenase, putative
hypothetical protein, conserved

40S ribosomal protein S10, putative

protein disulfide isomerase, putative

nucleosome assembly protein, putative

ribonuclease Il-like protein, putative
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Anexos

4,05E-08
4,11E-08
4,66E-08
5,19E-08
6,57E-08
6,87E-08
8,30E-08
1,06E-07
1,06E-07
1,39E-07
1,58E-07
2,45E-07
2,71E-07
4,03E-07

5,74E-07
6,18E-07
6,92E-07
7,25E-07
7,44E-07
7,66E-07
9,81E-07
1,01E-06
1,49E-06
1,79E-06
2,60E-06
3,10E-06



74
75
76
77
78
79
80
81
82
83
84
85
86

87
88
89
90
91

92
93
94
95
96
97
98

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
Low

P R R R RPRPRRPRRRERRER
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Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Epi
Epi
Epi
Epi
Epi

Epi
Epi
Epi
Epi
Epi
Epi
Epi

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053509777.130
Tc00.1047053507611.10
Tc00.1047053510679.40
Tc00.1047053510739.19
Tc00.1047053511727.50
Tc00.1047053506821.100
Tc00.1047053507993.260
Tc00.1047053511579.9
Tc00.1047053511581.10
Tc00.1047053508413.50
Tc00.1047053511671.149
Tc00.1047053510821.50
Tc00.1047053506839.80

Tc00.1047053506341.10
Tc00.1047053510857.30
Tc00.1047053507993.390
Tc00.1047053506297.150
Tc00.1047053511211.160

Tc00.1047053506479.130
Tc00.1047053506983.39
Tc00.1047053511817.40
Tc00.1047053507081.130
Tc00.1047053503617.40
Tc00.1047053510877.30
Tc00.1047053511661.10

hypothetical protein, conserved
retrotransposon hot spot (RHS) protein, putative
hypothetical protein

cystathione gamma lyase, putative
hypothetical protein, conserved
hypothetical protein, conserved
hypothetical protein, conserved

fatty acyl CoA syntetase 1, putative

fatty acyl CoA synthetase 2, putative
RNA-binding protein, putative
sodium/sulphate symporter, putative
replication Factor A 28 kDa subunit, putative

phosphoribosylpyrophosphate synthetase, putative
N-acetylglucosamine-6-phosphate deacetylase-like protein,
putative

hypothetical protein, conserved

pyruvate kinase 2, putative

40S ribosomal protein S5, putative

heat shock protein 70 (HSP70), putative

cytidine triphosphate synthase, putative,CTP synthase,
putative

calpain-like cysteine peptidase, putative
NADH-cytochrome B5 reductase, putative
hypothetical protein, conserved

ATPase alpha subunit, putative
hypothetical protein, conserved
hypothetical protein, conserved
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Anexos

3,21E-06
3,45E-06
3,69E-06
3,84E-06
4,04E-06
4,34E-06
4,52E-06
5,33E-06
5,38E-06
5,43E-06
7,24E-06
1,02E-05
1,05E-05

1,08E-05
1,32E-05
1,37E-05
1,56E-05
2,11E-05

2,16E-05
2,34E-05
3,70E-05
3,93E-05
4,07E-05
4,74E-05
5,42E-05



99

100
101
102
103
104
105
106
107
108
109
110
111
112
113

© 00 N O 01 AW

10

Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low

[EE

NNPRPRPRPRPRPRPRPREPRERRRERERLPR

NN DNDNDDNDDNDDNDDN

Epi

Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053508949.4

Tc00.1047053503935.20
Tc00.1047053508707.200
Tc00.1047053508355.330
Tc00.1047053506155.60
Tc00.1047053506959.30
Tc00.1047053510181.9
Tc00.1047053506503.69
Tc00.1047053503873.10
Tc00.1047053503465.49
Tc00.1047053420533.9
Tc00.1047053506821.210
Tc00.1047053504001.10
Tc00.1047053506755.260
Tc00.1047053507713.30
Tc00.1047053506297.150
Tc00.1047053510509.50

Tc00.1047053508301.20
Tc00.1047053508827.70
Tc00.1047053510579.70
Tc00.1047053508387.20
Tc00.1047053508169.20
Tc00.1047053511293.69
Tc00.1047053509595.50
Tc00.1047053510901.60

elongation factor 1-alpha (EF-1-alpha), putative
2-oxoglutarate dehydrogenase, E2 component,
dihydrolipoamide succinyltransferase, putative

nucleoside diphosphate kinase, putative

hypothetical protein, conserved

aldehyde dehydrogenase, putative

ATP-dependent DEAD/H RNA helicase, putative
myo-inositol-1-phosphate synthase, putative

glycosomal malate dehydrogenase, putative
cytochrome-B5 reductase, putative

mitochondrial processing peptidase, beta subunit, putative
dihydrofolate reductase-thymidylate synthase, putative
cytochrome-B5 reductase, putative

hypothetical protein, conserved

mitochondrial RNA-binding protein 2, putative

heat shock protein 85, putative

40S ribosomal protein S5, putative

mitochondrial RNA binding protein, putative
mitochondrial processing peptidase, beta subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative
408S ribosomal protein S17, putative

nascent polypeptide associated complex subunit, putative
methylthioadenosine phosphorylase, putative

elongation factor 2, putative

glycosomal malate dehydrogenase, putative

ribonuclease Il-like protein, putative

replication factor A, 51kDa subunit, putative
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Anexos

5,50E-05

6,16E-05
8,34E-05
8,94E-05
1,09E-04
1,20E-04
1,29E-04
1,70E-04
2,20E-04
2,63E-04
3,57E-04
3,62E-04
3,96E-04
4,21E-04
8,99E-04
1,00E-30
1,11E-15

2,65E-13
3,38E-13
2,09E-12
2,24E-12
9,21E-12
1,01E-11
1,46E-11
1,87E-11



11
12

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

Low
Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

NN

NN N DNDNDNDDNDNDDNDNDNDNDDNNDNNDNDNNDDNDNDNNDNNNDNDNNDNDNMNDDNNDNMNNDMNDDNDNDNDDNDDND

Epi
Epi

Epi
Epi
Epi
Epi
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Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053504163.40
Tc00.1047053510119.9

Tc00.1047053511287.49
Tc00.1047053413977.10
Tc00.1047053506227.150
Tc00.1047053487507.10
Tc00.1047053503955.20
Tc00.1047053504191.10
Tc00.1047053508827.40
Tc00.1047053506247.220
Tc00.1047053504839.50
Tc00.1047053511211.160
Tc00.1047053510397.10
Tc00.1047053508731.60
Tc00.1047053507031.29
Tc00.1047053510821.60
Tc00.1047053511627.110
Tc00.1047053506235.20
Tc00.1047053510945.70
Tc00.1047053507883.109
Tc00.1047053432787.10
Tc00.1047053507547.90
Tc00.1047053510187.160
Tc00.1047053506435.410
Tc00.1047053510119.20
Tc00.1047053507993.260

fructose-bisphosphate aldolase, glycosomal, putative
elongation factor 1-alpha (EF-1-alpha), putative
prostaglandin F synthase, putative,aldo/keto reductase,
putative

hypothetical protein, conserved

protein kinase A regulatory subunit, putative
tryparedoxin peroxidase, putative

mitochondrial DNA polymerase beta, putative

sterol 24-c-methyltransferase, putative

acyl-CoA dehydrogenase, putative

histidine ammonia-lyase, putative

nucleosome assembly protein-like protein, putative

heat shock protein 70 (HSP70), putative

hypothetical protein, conserved

adenylosuccinate synthetase, putative

nucleosome assembly protein, putative
ribonucleoprotein p18, mitochondrial precursor, putative
heat shock protein DnaJ, putative

hypothetical protein, conserved

aspartate aminotransferase, mitochondrial, putative
mitochondrial malate dehydrogenase, putative
hypothetical protein, conserved (pseudogene)
glycosomal phosphoenolpyruvate carboxykinase, putative
developmentally regulated GTP-binding protein, putative
uracil phosphoribosyltransferase, putative

elongation factor 1-alpha (EF-1-alpha), putative
hypothetical protein, conserved
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Anexos

2,05E-11
2,40E-11

2,73E-11
4,11E-11
4,72E-11
8,66E-11
1,24E-10
1,59E-10
1,79E-10
2,03E-10
2,15E-10
2,49E-10
2,83E-10
2,98E-10
3,16E-10
3,22E-10
5,62E-10
5,63E-10
6,00E-10
6,06E-10
6,74E-10
9,27E-10
1,45E-09
1,54E-09
1,63E-09
1,98E-09



37

38
39
40
41

42
43
44
45
46
47
48
49
50
51

52
53
54
55
56
57
58
59
60
61

Low

Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

N

N NN DN

N NDDDNDNDNDNDDNDDNDNDNDNDDNDDN

N DN DNDNDDNDDNDNDDNDNDDNNDDNDDN

Epi

Epi
Epi
Epi
Epi

Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Postpol

Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053510943.50

Tc00.1047053510431.10
Tc00.1047053506261.10
Tc00.1047053507875.20
Tc00.1047053511817.40

Tc00.1047053509901.170
Tc00.1047053506925.120
Tc00.1047053510661.250
Tc00.1047053508413.50
Tc00.1047053508951.20
Tc00.1047053503815.10
Tc00.1047053509153.90
Tc00.1047053507021.110
Tc00.1047053511815.40
Tc00.1047053503873.10

Tc00.1047053508461.140
Tc00.1047053509351.10
Tc00.1047053503777.19
Tc00.1047053510797.10
Tc00.1047053509683.117
Tc00.1047053510407.90
Tc00.1047053507609.60
Tc00.1047053506503.69
Tc00.1047053506795.90
Tc00.1047053508041.30

delta-1-pyrroline-5-carboxylate dehydrogenase, putative
isopentenyl-diphosphate delta-isomerase,
putative,isomerase, putative

fatty acyl CoA synthetase 2, putative

glutamate dehydrogenase, putative

NADH-cytochrome B5 reductase, putative
apurinic/apyrimidinic endonuclease,APE1/exolll-related
apurinic/apyrimidinic endonuclease

eukaryotic initiation factor 5a, putative

cystathione gamma lyase, putative

RNA-binding protein, putative

hexokinase, putative

alkyl-dihydroxyacetone phosphate synthase, putative
dihydrofolate reductase-thymidylate synthase, putative
hypothetical protein, conserved

hypothetical protein, conserved

cytochrome-B5 reductase, putative

poly(A)-binding protein, putative,polyadenylate-binding
protein, putative

delta-1-pyrroline-5-carboxylate dehydrogenase, putative
phosphoribosylpyrophosphate synthetase, putative
2-oxoglutarate dehydrogenase subunit, putative

40S ribosomal protein S4, putative

serine hydroxymethyltransferase, putative
myo-inositol-1-phosphate synthase, putative
glycosomal malate dehydrogenase, putative
hypothetical protein, conserved

40S ribosomal protein S15a, putative
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Anexos

2,10E-09

2,11E-09
2,59E-09
3,16E-09
5,68E-09

6,06E-09
6,23E-09
8,23E-09
9,25E-09
9,41E-09
1,32E-08
1,55E-08
1,77E-08
2,63E-08
3,04E-08

3,28E-08
3,84E-08
4,05E-08
4,64E-08
4,92E-08
4,93E-08
5,13E-08
6,20E-08
6,58E-08
6,94E-08



62
63

64
65
66

67
68

69

70
71
72
73
74
75
76

77
78
79
80
81
82

Low
Low

Low
Low
Low

Low
Low

Low

Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low

N NN DNDDNDDNDDN

N NN DNDNDDN

Epi
Epi

Epi
Epi
Epi

Epi
Epi

Epi

Epi
Epi
Epi
Epi
Epi
Epi
Epi

Epi
Epi
Epi
Epi
Epi
Epi

Postpol
Postpol

Postpol
Postpol
Postpol

Postpol
Postpol

Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053503793.10
Tc00.1047053510877.30

Tc00.1047053507657.10
Tc00.1047053508173.160
Tc00.1047053506593.19

Tc00.1047053506563.220
Tc00.1047053507211.40

Tc00.1047053508595.50

Tc00.1047053506147.9
Tc00.1047053510965.5
Tc00.1047053508707.200
Tc00.1047053509733.170
Tc00.1047053506789.280
Tc00.1047053511579.9
Tc00.1047053510739.19

Tc00.1047053511391.120
Tc00.1047053511727.190
Tc00.1047053509879.40
Tc00.1047053511903.40
Tc00.1047053504181.10
Tc00.1047053506357.50

2-oxoglutarate dehydrogenase subunit, putative
hypothetical protein, conserved

glutamamyl carboxypeptidase, putative,metallo-peptidase,
clan MH, family M18, putative

hypothetical protein, conserved

ribosomal protein S7, putative

calpain-like cysteine peptidase, putative,cysteine peptidase,
Clan CA, family C2, putative

inosine-5'-monophosphate dehydrogenase, putative
cysteine peptidase, putative,cathepsin L-like, putative,major
cysteine proteinase, putative,cysteine peptidase, clan CA,
family C1, putative

prostaglandin F2alpha synthase,dehydrogenase,
putative,NADH:flavin oxidoreductase/NADH oxidase,
putative

elongation factor 2, putative

nucleoside diphosphate kinase, putative

transitional endoplasmic reticulum ATPase, putative
methylthioadenosine phosphorylase, putative

fatty acyl CoA syntetase 1, putative

cystathione gamma lyase, putative

glutamamyl carboxypeptidase, putative,metallo-peptidase,
clan MH, family M18, putative

hypothetical protein, conserved

fumarate hydratase, putative

hypothetical protein, conserved

60S ribosomal protein L9, putative

alcohol dehydrogenase, putative
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Anexos

7,09E-08
7,20E-08

7,55E-08
9,21E-08
1,23E-07

1,25E-07
1,30E-07

1,32E-07

1,38E-07
1,49E-07
1,52E-07
2,27E-07
2,43E-07
2,85E-07
2,92E-07

3,19E-07
3,90E-07
4,48E-07
4,51E-07
4,85E-07
6,38E-07



83
84

85
86
87
88
89
90
91
92
93
94
95
96

97
98
99
100
101
102
103

104
105
106
107

Low
Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
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Epi
Epi

Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Epi
Epi
Epi
Epi
Epi
Epi
Epi

Epi
Epi
Epi
Epi

Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol

Tc00.1047053510957.9
Tc00.1047053511515.40

Tc00.1047053510105.230
Tc00.1047053508355.330
Tc00.1047053507093.220
Tc00.1047053508299.60
Tc00.1047053509777.130
Tc00.1047053504017.10
Tc00.1047053506821.100
Tc00.1047053506247.150
Tc00.1047053506925.319
Tc00.1047053506943.50
Tc00.1047053510181.9
Tc00.1047053506885.70

Tc00.1047053506295.160
Tc00.1047053507617.9
Tc00.1047053510877.55
Tc00.1047053507913.39
Tc00.1047053510299.10
Tc00.1047053508175.180
Tc00.1047053506821.210

Tc00.1047053503935.20
Tc00.1047053511807.284
Tc00.1047053510821.50
Tc00.1047053503449.10

calpain-like cysteine peptidase, putative

heat shock 70 kDa protein, mitochondrial precursor, putative
glyceraldehyde 3-phosphate dehydrogenase, cytosolic,
putative

hypothetical protein, conserved

RNA-binding protein, putative

60S ribosomal protein L2, putative

hypothetical protein, conserved

basic transcription factor 3a, putative

hypothetical protein, conserved

hypothetical protein, conserved

isocitrate dehydrogenase, putative

glyceraldehyde 3-phosphate dehydrogenase, putative
myo-inositol-1-phosphate synthase, putative
polyadenylate-binding protein 1, putative

2-oxoisovalerate dehydrogenase beta subunit, mitochondrial
precursor, putative

prostaglandin F2alpha synthase
acyl-CoA binding protein, putative
glutaminyl-tRNA synthetase, putative
hypothetical protein, conserved
hypothetical protein, conserved

cytochrome-B5 reductase, putative
2-oxoglutarate dehydrogenase, E2 component,
dihydrolipoamide succinyltransferase, putative

carnitine O-palmitoyltransferase Il, putative
replication Factor A 28 kDa subunit, putative
60S ribosomal protein L17, putative
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Anexos

6,70E-07
6,87E-07

7,43E-07
7,46E-07
7,60E-07
7,71E-07
1,09E-06
1,21E-06
1,34E-06
1,61E-06
1,62E-06
1,73E-06
1,85E-06
2,02E-06

2,18E-06
2,87E-06
4,41E-06
5,46E-06
6,31E-06
7,10E-06
8,87E-06

1,04E-05
1,10E-05
1,44E-05
1,46E-05



108
109
110
111
112
113
114
115
116
117
118
119
120
121
122

123
124
125
126
127
128
129
130

131
132

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
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N DN DNDNDDNDNDDN
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Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Epi
Epi

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol

Tc00.1047053504099.10
Tc00.1047053511047.40
Tc00.1047053504839.28
Tc00.1047053442383.9
Tc00.1047053506983.39
Tc00.1047053511581.10
Tc00.1047053506839.80
Tc00.1047053503719.20
Tc00.1047053506247.210
Tc00.1047053511661.10
Tc00.1047053420533.9
Tc00.1047053506297.190
Tc00.1047053503465.49
Tc00.1047053507765.60
Tc00.1047053511303.150

Tc00.1047053506529.550
Tc00.1047053503617.40
Tc00.1047053508277.160
Tc00.1047053510039.90
Tc00.1047053503747.10
Tc00.1047053504251.30
Tc00.1047053506801.80
Tc00.1047053507993.390

Tc00.1047053506341.10
Tc00.1047053508731.40

retrotransposon hot spot (RHS) protein, putative
NADH-cytochrome B5 reductase, putative

tryparedoxin peroxidase, putative

40S ribosomal protein SA, putative

calpain-like cysteine peptidase, putative

fatty acyl CoA synthetase 2, putative
phosphoribosylpyrophosphate synthetase, putative
40S ribosomal protein SA, putative

hypothetical protein, conserved

hypothetical protein, conserved

dihydrofolate reductase-thymidylate synthase, putative
pyruvate phosphate dikinase, putative

mitochondrial processing peptidase, beta subunit, putative
40S ribosomal protein S21, putative

hypothetical protein, conserved

cysteine peptidase, putative,cysteine peptidase, clan CA,
family C1, cathepsin L-like, putative

ATPase alpha subunit, putative

glutaminyl-tRNA synthetase, putative

60S ribosomal protein L35, putative

tyrosine aminotransferase, putative

hypothetical protein, conserved

cysteine peptidase inhibitor,chagasin

pyruvate kinase 2, putative

N-acetylglucosamine-6-phosphate deacetylase-like protein,
putative

hypothetical protein, conserved
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Anexos

1,53E-05
1,83E-05
2,76E-05
2,82E-05
2,97E-05
3,99E-05
4,00E-05
4,18E-05
5,19E-05
5,24E-05
6,30E-05
6,41E-05
6,64E-05
8,66E-05
1,02E-04

1,14E-04
1,15E-04
1,30E-04
1,53E-04
1,84E-04
1,85E-04
1,86E-04
2,37E-04

2,76E-04
2,85E-04
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140
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Low
Low
Low
Low
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Low
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Low
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Low
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Low
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Low
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4,2
4,4
4,6
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Epi
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Epi
Epi
Epi
Epi
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Epi

Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Epi
Epi
Epi
Epi
Epi

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053504575.15
Tc00.1047053509979.20
Tc00.1047053503453.30
Tc00.1047053509683.80
Tc00.1047053504153.290
Tc00.1047053510531.54
Tc00.1047053510795.10
Tc00.1047053506883.50
Tc00.1047053506679.140
Tc00.1047053506355.10

Tc00.1047053506263.10
Tc00.1047053506673.69
Tc00.1047053506625.60
Tc00.1047053510509.50
Tc00.1047053413977.10
Tc00.1047053511903.40
Tc00.1047053504191.10
Tc00.1047053510945.70
Tc00.1047053506227.150
Tc00.1047053508041.30

Tc00.1047053511287.49
Tc00.1047053506235.20
Tc00.1047053511211.160
Tc00.1047053508827.40
Tc00.1047053508731.60

ubiquinol-cytochrome-C-reductase, putative
hypothetical protein, conserved

60S ribosomal protein L30, putative
adenylosuccinate synthetase, putative

hypothetical protein, conserved

small nuclear ribonucleoprotein, putative

tyrosine aminotransferase

hypothetical protein, conserved

408S ribosomal protein S10, putative

hexose transporter, putative

D-isomer specific 2-hydroxyacid dehydrogenase-protein,
putative

hypothetical protein, conserved

inositol 5-phosphatase 1, putative

mitochondrial RNA binding protein, putative
hypothetical protein, conserved

hypothetical protein, conserved

sterol 24-c-methyltransferase, putative

aspartate aminotransferase, mitochondrial, putative
protein kinase A regulatory subunit, putative

40S ribosomal protein S15a, putative

prostaglandin F synthase, putative,aldo/keto reductase,
putative

hypothetical protein, conserved

heat shock protein 70 (HSP70), putative
acyl-CoA dehydrogenase, putative
adenylosuccinate synthetase, putative
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Anexos

3,04E-04
3,52E-04
3,58E-04
3,60E-04
4,21E-04
4,38E-04
4,47E-04
4,95E-04
5,15E-04
7,02E-04

8,20E-04
9,47E-04
1,89E-14
2,16E-13
2,43E-13
3,59E-13
9,54E-13
1,98E-12
4,15E-12
4,70E-12

6,24E-12
1,08E-11
1,29E-11
1,30E-11
1,97E-11



14
15
16
17

18
19

20

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

Low
Low
Low
Low

Low
Low

Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

5,2
5,4
5,6
5,8

6,2
6,4

6,6
6,8

7,2
7,4
7,6
7,8

8,2
8,4
8,6
8,8

9,2
9,4
9,6
9,8
10

Epi
Epi
Epi
Epi

Epi
Epi

Epi

Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Postpol
Postpol
Postpol
Postpol

Postpol
Postpol

Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053504163.40
Tc00.1047053510579.70
Tc00.1047053508707.200
Tc00.1047053432787.10

Tc00.1047053508537.10
Tc00.1047053510647.30

Tc00.1047053508301.20

Tc00.1047053509717.80
Tc00.1047053503955.20
Tc00.1047053506247.220
Tc00.1047053506679.140
Tc00.1047053508387.20
Tc00.1047053511293.69
Tc00.1047053507875.20
Tc00.1047053503841.10
Tc00.1047053510943.50
Tc00.1047053506261.10
Tc00.1047053510119.9
Tc00.1047053508277.160
Tc00.1047053511815.40
Tc00.1047053510119.20
Tc00.1047053507547.90
Tc00.1047053506925.120
Tc00.1047053510877.30
Tc00.1047053508169.20

fructose-bisphosphate aldolase, glycosomal, putative
nascent polypeptide associated complex subunit, putative
nucleoside diphosphate kinase, putative

hypothetical protein, conserved (pseudogene)
glyceraldehyde 3-phosphate dehydrogenase, cytosolic,
putative

tryptophanyl-tRNA synthetase, putative

mitochondrial processing peptidase, beta subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative
glyceraldehyde 3-phosphate dehydrogenase, cytosolic,
putative

mitochondrial DNA polymerase beta, putative

histidine ammonia-lyase, putative

408S ribosomal protein S10, putative
methylthioadenosine phosphorylase, putative
glycosomal malate dehydrogenase, putative

glutamate dehydrogenase, putative

proteasome activator protein PA26, putative
delta-1-pyrroline-5-carboxylate dehydrogenase, putative
fatty acyl CoA synthetase 2, putative

elongation factor 1-alpha (EF-1-alpha), putative
glutaminyl-tRNA synthetase, putative

hypothetical protein, conserved

elongation factor 1-alpha (EF-1-alpha), putative
glycosomal phosphoenolpyruvate carboxykinase, putative
eukaryotic initiation factor 5a, putative

hypothetical protein, conserved

elongation factor 2, putative
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Anexos

2,72E-11
3,04E-11
4,71E-11
4,72E-11

5,93E-11
6,41E-11

1,51E-10

1,64E-10
1,74E-10
1,92E-10
2,36E-10
2,37E-10
2,79E-10
3,01E-10
3,37E-10
3,78E-10
3,85E-10
4,26E-10
6,26E-10
1,20E-09
2,25E-09
2,53E-09
3,88E-09
5,48E-09
5,66E-09



39
40
41
42
43
44
45
46
47

48
49
50
51
52

53
54

55

56

57
58
59
60

Low
Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low

Low
Low

Low

Low

Low
Low
Low
Low

10,2
10,4
10,6
10,8
11
11,2
11,4
11,6
11,8

12
12,2
12,4
12,6
12,8

13
13,2
13,4
13,6

13,8
14
14,2
14,4

Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Epi
Epi
Epi
Epi
Epi

Epi
Epi
Epi
Epi
Epi
Epi

Epi
Epi

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol

Postpol
Postpol

Postpol
Postpol
Postpol
Postpol

Tc00.1047053510661.250
Tc00.1047053503625.10
Tc00.1047053507609.60
Tc00.1047053509879.40
Tc00.1047053487507.10
Tc00.1047053507913.39
Tc00.1047053507993.260
Tc00.1047053509733.170
Tc00.1047053506789.280

Tc00.1047053510105.230
Tc00.1047053508951.20
Tc00.1047053510965.5
Tc00.1047053503815.10
Tc00.1047053510397.10

Tc00.1047053509901.170
Tc00.1047053511727.50

Tc00.1047053508595.50

Tc00.1047053507657.10

Tc00.1047053511391.120
Tc00.1047053506821.100
Tc00.1047053509683.117
Tc00.1047053503613.60

cystathione gamma lyase, putative

asparagine synthetase A, putative
myo-inositol-1-phosphate synthase, putative

fumarate hydratase, putative

tryparedoxin peroxidase, putative

glutaminyl-tRNA synthetase, putative

hypothetical protein, conserved

transitional endoplasmic reticulum ATPase, putative
methylthioadenosine phosphorylase, putative
glyceraldehyde 3-phosphate dehydrogenase, cytosolic,
putative

hexokinase, putative

elongation factor 2, putative

alkyl-dihydroxyacetone phosphate synthase, putative
hypothetical protein, conserved

apurinic/apyrimidinic endonuclease,APE1/exolll-related
apurinic/apyrimidinic endonuclease

hypothetical protein, conserved

cysteine peptidase, putative,cathepsin L-like, putative,major
cysteine proteinase, putative,cysteine peptidase, clan CA,
family C1, putative

glutamamyl carboxypeptidase, putative,metallo-peptidase,
clan MH, family M18, putative

glutamamyl carboxypeptidase, putative,metallo-peptidase,
clan MH, family M18, putative

hypothetical protein, conserved

40S ribosomal protein S4, putative

acidocalcisomal pyrophosphatase, putative
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Anexos

6,54E-09
6,56E-09
7,91E-09
9,18E-09
9,21E-09
1,20E-08
1,55E-08
1,58E-08
1,94E-08

2,16E-08
2,30E-08
2,58E-08
2,85E-08
3,45E-08

3,76E-08

3,84E-08

4,39E-08

4,39E-08

4,48E-08
5,30E-08
5,95E-08
8,00E-08



61
62
63

64
65
66

67
68
69
70
71
72
73

74
75

76
77
78

79
80
81
82
83

Low
Low
Low

Low
Low
Low

Low
Low
Low
Low
Low
Low
Low

Low
Low

Low
Low
Low

Low
Low
Low
Low
Low

14,6
14,8
15

15,2
15,4
15,6

15,8
16
16,2
16,4
16,6
16,8
17

17,2
17,4

17,6
17,8
18

18,2
18,4
18,6
18,8
19

Epi
Epi
Epi

Epi
Epi
Epi

Epi
Epi
Epi
Epi
Epi
Epi
Epi

Epi
Epi

Epi
Epi
Epi

Epi
Epi
Epi
Epi
Epi

Postpol
Postpol
Postpol

Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol

Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053510299.10
Tc00.1047053507521.140
Tc00.1047053507883.109

Tc00.1047053506529.550
Tc00.1047053508173.160
Tc00.1047053505183.30

Tc00.1047053509695.210
Tc00.1047053511581.10
Tc00.1047053506801.80
Tc00.1047053510431.180
Tc00.1047053509595.50
Tc00.1047053510531.54
Tc00.1047053506795.90

Tc00.1047053506563.220
Tc00.1047053508355.330

Tc00.1047053503935.20
Tc00.1047053506839.80
Tc00.1047053506503.69

Tc00.1047053506507.10
Tc00.1047053507031.29
Tc00.1047053508413.50
Tc00.1047053506925.319
Tc00.1047053511181.50

hypothetical protein, conserved

hypothetical protein, conserved

mitochondrial malate dehydrogenase, putative

cysteine peptidase, putative,cysteine peptidase, clan CA,
family C1, cathepsin L-like, putative

hypothetical protein, conserved

malic enzyme, putative

serine carboxypeptidase (CBP1), putative,serine peptidase,
clan SC, family S10, putative

fatty acyl CoA synthetase 2, putative

cysteine peptidase inhibitor,chagasin

hypothetical protein, conserved

ribonuclease Il-like protein, putative

small nuclear ribonucleoprotein, putative

hypothetical protein, conserved

calpain-like cysteine peptidase, putative,cysteine peptidase,
Clan CA, family C2, putative

hypothetical protein, conserved

2-oxoglutarate dehydrogenase, E2 component,
dihydrolipoamide succinyltransferase, putative
phosphoribosylpyrophosphate synthetase, putative
glycosomal malate dehydrogenase, putative
N-acetylglucosamine-6-phosphate deacetylase-like protein,
putative

nucleosome assembly protein, putative

RNA-binding protein, putative

isocitrate dehydrogenase, putative

mitochondrial processing peptidase, beta subunit,
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Anexos

9,41E-08
1,98E-07
2,25E-07

2,78E-07
3,24E-07
3,60E-07

4,63E-07
5,33E-07
6,24E-07
6,84E-07
9,50E-07
1,20E-06
1,23E-06

1,25E-06
1,27E-06

1,80E-06
2,19E-06
2,61E-06

2,71E-06
2,87E-06
2,92E-06
4,26E-06
4,49E-06
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85
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95
96
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98
99
100

101
102
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105
106
107

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
Low

19,2
19,4
19,6
19,8
20
20,2
20,4
20,6
20,8
21
21,2
21,4
21,6

21,8
22
22,2
22,4

22,6
22,8
23
23,2
23,4
23,6
23,8

Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi
Epi

Epi
Epi
Epi
Epi

Epi
Epi
Epi
Epi
Epi
Epi
Epi

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053506943.50
Tc00.1047053511579.9

Tc00.1047053506167.40
Tc00.1047053504251.30
Tc00.1047053506301.40
Tc00.1047053506525.80
Tc00.1047053503577.20
Tc00.1047053509351.10
Tc00.1047053507915.5

Tc00.1047053506211.60
Tc00.1047053503465.49
Tc00.1047053511661.10
Tc00.1047053506883.50

Tc00.1047053506363.70
Tc00.1047053510187.160
Tc00.1047053510609.20
Tc00.1047053507617.9

Tc00.1047053506263.10
Tc00.1047053510739.19
Tc00.1047053506211.70
Tc00.1047053504839.28
Tc00.1047053509153.90
Tc00.1047053506355.50
Tc00.1047053508881.140

putative,metallo-peptidase, Clan ME, Family M16, putative
glyceraldehyde 3-phosphate dehydrogenase, putative
fatty acyl CoA syntetase 1, putative

proteasome alpha 1 subunit, putative

hypothetical protein, conserved

hypothetical protein, conserved

N-myristoyl transferase, putative

U2 splicing auxiliary factor, putative
delta-1-pyrroline-5-carboxylate dehydrogenase, putative
glutaminyl-tRNA synthetase, putative

RNA-binding protein, putative

mitochondrial processing peptidase, beta subunit, putative
hypothetical protein, conserved

hypothetical protein, conserved

aminoacylase, putative,N-acyl-L-amino acid amidohydrolase,
putative

developmentally regulated GTP-binding protein, putative
hypothetical protein, conserved

prostaglandin F2alpha synthase

D-isomer specific 2-hydroxyacid dehydrogenase-protein,
putative

cystathione gamma lyase, putative

RNA-binding protein, putative

tryparedoxin peroxidase, putative

dihydrofolate reductase-thymidylate synthase, putative
chaperone Dnal protein, putative

hypothetical protein
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Anexos

4,84E-06
5,75E-06
8,08E-06
8,74E-06
9,37E-06
9,52E-06
9,62E-06
9,86E-06
1,45E-05
1,72E-05
2,04E-05
2,30E-05
2,98E-05

3,17E-05
3,50E-05
3,65E-05
4,20E-05

4,90E-05
5,58E-05
5,62E-05
7,97E-05
1,00E-04
1,45E-04
1,48E-04
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Stress
Stress
Stress
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Postpol
Postpol
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Postpol
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Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol

Postpol

Polysomal
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Polysomal
Polysomal
Polysomal

Tc00.1047053510265.10

Tc00.1047053506341.10
Tc00.1047053507649.70
Tc00.1047053508175.180
Tc00.1047053508949.4
Tc00.1047053504147.70

Tc00.1047053503419.30
Tc00.1047053510181.9
Tc00.1047053510329.270
Tc00.1047053504017.10
Tc00.1047053504149.160
Tc00.1047053507713.30

Tc00.1047053509105.70
Tc00.1047053507011.30
Tc00.1047053503903.50

Tc00.1047053508461.140
Tc00.1047053508827.70
Tc00.1047053506297.150
Tc00.1047053504181.10
Tc00.1047053504163.30

Tc00.1047053508301.20
Tc00.1047053510121.20
Tc00.1047053503577.20

quinone oxidoreductase, putative
N-acetylglucosamine-6-phosphate deacetylase-like protein,
putative

nucleolar RNA-binding protein, putative

hypothetical protein, conserved

elongation factor 1-alpha (EF-1-alpha), putative
hypothetical protein, conserved

thiol-dependent reductase 1, putative,thiol transferase,
putative,glutathione S-transferase, putative
myo-inositol-1-phosphate synthase, putative

fumarate hydratase, putative

basic transcription factor 3a, putative
phosphoinositide-specific phospholipase C, putative
heat shock protein 85, putative

thiol-dependent reductase 1, putative,thiol transferase,
putative,glutathione S-transferase, putative
hypothetical protein, conserved

hypothetical protein, conserved

poly(A)-binding protein, putative,polyadenylate-binding
protein, putative

408S ribosomal protein S17, putative

40S ribosomal protein S5, putative

60S ribosomal protein L9, putative

40S ribosomal protein S9, putative
mitochondrial processing peptidase, beta subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative

hexokinase, putative
U2 splicing auxiliary factor, putative
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Anexos

1,58E-04

1,85E-04
1,97E-04
2,57E-04
2,88E-04
2,97E-04

3,17E-04
3,95E-04
4,55E-04
4,89E-04
4,99E-04
5,73E-04

5,96E-04
6,44E-04
7,03E-04

7,90E-04
1,00E-30
6,33E-14
1,09E-13
1,98E-13

3,15E-13
4,06E-13
4,41E-13
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Low
Low
Low
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Low
Low
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Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
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Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053510663.19
Tc00.1047053508951.20
Tc00.1047053508041.30
Tc00.1047053510797.10
Tc00.1047053509859.10
Tc00.1047053511811.10
Tc00.1047053510091.80
Tc00.1047053467287.30
Tc00.1047053442383.9

Tc00.1047053503419.50
Tc00.1047053506563.40

Tc00.1047053511261.160
Tc00.1047053510509.50
Tc00.1047053504163.40
Tc00.1047053510395.10
Tc00.1047053503719.20
Tc00.1047053503833.40
Tc00.1047053506857.20
Tc00.1047053506295.130
Tc00.1047053504929.10
Tc00.1047053509233.180
Tc00.1047053506247.220
Tc00.1047053408345.20
Tc00.1047053510119.9
Tc00.1047053508949.4
Tc00.1047053508299.60

60S ribosomal subunit protein L31, putative
hexokinase, putative

408S ribosomal protein S15a, putative
2-oxoglutarate dehydrogenase subunit, putative
hypothetical protein, conserved

408S ribosomal protein S15, putative

pyruvate dehydrogenase E1 beta subunit, putative
ATPase beta subunit, putative

40S ribosomal protein SA, putative

RNA-binding protein RGGm, putative

beta tubulin, putative

pyruvate dehydrogenase E1 component alpha subunit,
putative

mitochondrial RNA binding protein, putative
fructose-bisphosphate aldolase, glycosomal, putative
ATP synthase, alpha chain, mitochondrial precursor, putative
40S ribosomal protein SA, putative

40S ribosomal protein S2, putative
pyrroline-5-carboxylate reductase, putative
prohibitin, putative

casein kinase, delta isoform, putative

ATPase beta subunit, putative

histidine ammonia-lyase, putative

2-oxoglutarate dehydrogenase subunit, putative
elongation factor 1-alpha (EF-1-alpha), putative
elongation factor 1-alpha (EF-1-alpha), putative

60S ribosomal protein L2, putative
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Anexos

5,12E-13
7,59E-13
1,03E-12
2,87E-12
2,96E-12
3,38E-12
4,27E-12
7,79E-12
1,04E-11
1,14E-11
1,69E-11

1,95E-11
2,24E-11
2,72E-11
4,70E-11
4,74E-11
5,59E-11
5,82E-11
6,54E-11
9,40E-11
9,86E-11
1,15E-10
1,17E-10
1,21E-10
1,22E-10
1,60E-10
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53
54
55
56
57
58

Low
Low
Low
Low
Low
Low

Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low

e e e

L N T T e e e e e

N e

Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053510821.60
Tc00.1047053511025.110
Tc00.1047053508461.480
Tc00.1047053506297.190
Tc00.1047053510119.20
Tc00.1047053506337.70

Tc00.1047053506211.160
Tc00.1047053506679.140
Tc00.1047053509717.20

Tc00.1047053506735.10
Tc00.1047053509671.80
Tc00.1047053506943.50
Tc00.1047053507927.20
Tc00.1047053508319.30
Tc00.1047053504069.30
Tc00.1047053411235.9

Tc00.1047053503449.10
Tc00.1047053506593.19
Tc00.1047053511189.30

Tc00.1047053508461.140
Tc00.1047053503801.20
Tc00.1047053509109.30
Tc00.1047053511727.129
Tc00.1047053509233.80
Tc00.1047053509683.117

ribonucleoprotein p18, mitochondrial precursor, putative
dihydrolipoyl dehydrogenase, putative

60S ribosomal protein L23, putative

pyruvate phosphate dikinase, putative

elongation factor 1-alpha (EF-1-alpha), putative
2-oxoglutarate dehydrogenase E1 component, putative
ADP,ATP carrier protein 1, mitochondrial precursor,
putative,ADP/ATP translocase 1, putative

408S ribosomal protein S10, putative

dihydrolipoamide acetyltransferase precursor, putative
mitochondrial processing peptidase alpha subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative
60S ribosomal protein L5, putative

glyceraldehyde 3-phosphate dehydrogenase, putative
mitochondrial oligo_U binding protein TBRGGL1, putative
hypothetical protein, conserved

60S ribosomal protein L32, putative

alpha tubulin, putative

60S ribosomal protein L17, putative

ribosomal protein S7, putative

408S ribosomal protein S13, putative

poly(A)-binding protein, putative,polyadenylate-binding
protein, putative

ribosomal protein S26, putative

hypothetical protein, conserved

ribosomal protein L18, putative

heat shock protein Dnal, putative

40S ribosomal protein S4, putative
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Anexos

1,93E-10
2,18E-10
2,27E-10
2,34E-10
2,80E-10
3,27E-10

5,14E-10
5,94E-10
5,98E-10

6,05E-10
6,26E-10
6,33E-10
6,96E-10
7,13E-10
7,50E-10
8,01E-10
8,27E-10
8,77E-10
9,59E-10

1,00E-09
1,16E-09
1,26E-09
1,48E-09
1,58E-09
1,70E-09



59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

Low
Low
Low
Low
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Low
Low
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Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
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Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053511727.270
Tc00.1047053503467.9
Tc00.1047053508461.500
Tc00.1047053504105.94
Tc00.1047053409117.20
Tc00.1047053506679.94
Tc00.1047053511301.110
Tc00.1047053506405.149
Tc00.1047053504069.80
Tc00.1047053510679.40
Tc00.1047053510407.80
Tc00.1047053506525.10
Tc00.1047053503611.20
Tc00.1047053510877.30
Tc00.1047053504013.100
Tc00.1047053503453.30
Tc00.1047053506457.40
Tc00.1047053511139.20
Tc00.1047053510761.60
Tc00.1047053511817.40
Tc00.1047053503643.3
Tc00.1047053503789.70
Tc00.1047053503849.60
Tc00.1047053507777.20
Tc00.1047053507519.110
Tc00.1047053509801.30
Tc00.1047053506933.60

RNA-binding protein, putative

NADH-dependent fumarate reductase, putative
60S ribosomal protein L27A/L29, putative
ribosomal protein S25, putative

40S ribosomal protein S14, putative

408S ribosomal protein S18, putative
inosine-5"-monophosphate dehydrogenase, putative
ribosomal protein L21E (60S), putative

ATP synthase F1 subunit gamma protein, putative
hypothetical protein

hypothetical protein, conserved

hypothetical protein, conserved

ribosomal protein L24, putative

hypothetical protein, conserved

ribosomal protein S19, putative

60S ribosomal protein L30, putative
hypoxanthine-guanine phosphoribosyltransferase, putative
408S ribosomal protein S11, putative

casein kinase Il, putative

NADH-cytochrome B5 reductase, putative

60S ribosomal protein L4, putative

hypothetical protein, conserved
NADH-dependent fumarate reductase, putative
hypothetical protein, conserved

60S ribosomal protein L7, putative

citrate synthase, putative

mitochondrial RNA binding protein, putative
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Anexos

1,80E-09
2,13E-09
2,27E-09
2,39E-09
2,45E-09
2,68E-09
2,81E-09
2,86E-09
3,30E-09
3,71E-09
3,81E-09
3,93E-09
4,65E-09
4,90E-09
5,06E-09
5,28E-09
5,62E-09
5,62E-09
6,00E-09
7,06E-09
8,91E-09
1,25E-08
1,28E-08
1,52E-08
1,56E-08
1,73E-08
1,80E-08



86
87
88

89
90
91
92
93
94

95
96
97
98
99
100
101
102
103
104
105
106
107

108
109
110

Low
Low
Low

Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
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Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress

Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal

Tc00.1047053507093.220
Tc00.1047053504013.11
Tc00.1047053508175.146

Tc00.1047053503935.20
Tc00.1047053510409.50
Tc00.1047053503635.59
Tc00.1047053507875.20
Tc00.1047053507211.40
Tc00.1047053504001.10

Tc00.1047053506869.70
Tc00.1047053504121.30
Tc00.1047053503899.20
Tc00.1047053506817.30
Tc00.1047053504021.109
Tc00.1047053503793.10
Tc00.1047053511069.10
Tc00.1047053511285.120
Tc00.1047053504181.20
Tc00.1047053508153.280
Tc00.1047053510579.80
Tc00.1047053508153.130
Tc00.1047053506241.170

Tc00.1047053508981.39
Tc00.1047053510879.110
Tc00.1047053399997.10

RNA-binding protein, putative

ribosomal protein L13, putative

60S ribosomal protein L23a, putative
2-oxoglutarate dehydrogenase, E2 component,
dihydrolipoamide succinyltransferase, putative

hypothetical protein, conserved

40S ribosomal protein S3a, putative

glutamate dehydrogenase, putative
inosine-5'-monophosphate dehydrogenase, putative
hypothetical protein, conserved

mitochondrial structure specific endonuclease | (SSE-1),
putative

60S ribosomal protein L4, putative

40S ribosomal protein S16, putative

ribosomal protein L27, putative

40S ribosomal protein S3, putative

2-oxoglutarate dehydrogenase subunit, putative

40S ribosomal protein S8, putative

ATP-dependent RNA helicase, putative

40S ribosomal protein S23, putative

60S ribosomal protein L13, putative

60S ribosomal protein L10, putative

enoyl-CoA hydratase, mitochondrial precursor, putative
40S ribosomal protein S6, putative

trifunctional enzyme alpha subunit, mitochondrial precursor-

like protein
ribosomal protein L3, putative
retrotransposon hot spot (RHS) protein, putative
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Anexos

1,83E-08
2,16E-08
2,53E-08

2,59E-08
2,62E-08
2,68E-08
2,69E-08
2,76E-08
2,81E-08

2,83E-08
2,90E-08
2,94E-08
3,09E-08
3,34E-08
3,92E-08
3,99E-08
4,11E-08
4,43E-08
4,70E-08
5,32E-08
5,39E-08
6,01E-08

6,32E-08
6,63E-08
6,89E-08



111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132

133
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136

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
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N e

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053506041.10
Tc00.1047053506297.270
Tc00.1047053506211.70
Tc00.1047053508827.40
Tc00.1047053508153.20
Tc00.1047053508197.10
Tc00.1047053509747.20
Tc00.1047053503539.30
Tc00.1047053509207.90
Tc00.1047053508823.120
Tc00.1047053432787.10
Tc00.1047053509917.19
Tc00.1047053510643.190
Tc00.1047053508445.80
Tc00.1047053507795.100
Tc00.1047053506649.70
Tc00.1047053511293.69
Tc00.1047053510877.55
Tc00.1047053507547.90
Tc00.1047053509915.60
Tc00.1047053510535.64
Tc00.1047053506959.30

Tc00.1047053508041.10
Tc00.1047053507641.160
Tc00.1047053506945.240
Tc00.1047053506885.70

hypothetical protein, conserved

60S ribosomal protein L28, putative

RNA-binding protein, putative

acyl-CoA dehydrogenase, putative

dynamin, putative,vacuolar sortin protein 1, putative
60S ribosomal protein L11, putative

60S ribosomal protein L22, putative

GTP-binding nuclear protein rtb2, putative
pyrroline-5-carboxylate reductase, putative

ribosomal protein S20, putative

hypothetical protein, conserved (pseudogene)
retrotransposon hot spot (RHS) protein, putative
retrotransposon hot spot (RHS) protein, putative
hypothetical protein, conserved

mitochondrial ribosomal protein L3, putative
fructose-1,6-bisphosphatase, cytosolic, putative
glycosomal malate dehydrogenase, putative

acyl-CoA binding protein, putative

glycosomal phosphoenolpyruvate carboxykinase, putative
retrotransposon hot spot (RHS) protein, putative
hypothetical protein, conserved

ATP-dependent DEAD/H RNA helicase, putative
S-phase kinase-associated protein, putative,SKP1 family
protein, putative,cyclin A/CDK2-associated protein, putative
hypothetical protein, conserved

ATP synthase, epsilon chain, putative
polyadenylate-binding protein 1, putative
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Anexos

7,02E-08
8,77E-08
8,98E-08
9,64E-08
9,65E-08
1,05E-07
1,09E-07
1,16E-07
1,19E-07
1,20E-07
1,20E-07
1,29E-07
1,29E-07
1,31E-07
1,39E-07
1,43E-07
1,58E-07
1,62E-07
1,69E-07
1,73E-07
1,86E-07
1,93E-07

1,98E-07
2,09E-07
2,36E-07
2,40E-07
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Low
Low
Low
Low

Low
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Low
Low

Low
Low
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Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress

Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal

Tc00.1047053503815.10
Tc00.1047053504157.10
Tc00.1047053511903.110
Tc00.1047053506321.280

Tc00.1047053508787.5
Tc00.1047053506337.50
Tc00.1047053503671.39
Tc00.1047053506177.10
Tc00.1047053506963.10
Tc00.1047053511067.20
Tc00.1047053504069.56
Tc00.1047053508661.34
Tc00.1047053508741.170
Tc00.1047053509793.40
Tc00.1047053508503.20
Tc00.1047053510089.110
Tc00.1047053507681.70
Tc00.1047053510579.70
Tc00.1047053508241.130
Tc00.1047053506393.189
Tc00.1047053506963.14
Tc00.1047053509831.10
Tc00.1047053511729.40

Tc00.1047053507831.70
Tc00.1047053506835.70

alkyl-dihydroxyacetone phosphate synthase, putative
heterogeneous nuclear ribonucleoprotein H/F, putative
40S ribosomal protein S8, putative

hypothetical protein, conserved

mitochondrial structure specific endonuclease 1 (SSE-1),
putative

hypothetical protein, conserved

dynamin, putative

hypothetical protein, conserved

60S ribosomal protein L10a, putative

60S ribosomal protein L26, putative

60S ribosomal protein L37a, putative

hypothetical protein, conserved

hypothetical protein, conserved

kinetoplast DNA-associated protein, putative
cytochrome c oxidase subunit V, putative

hypothetical protein, conserved

hypothetical protein, conserved

nascent polypeptide associated complex subunit, putative
hypothetical protein, conserved

retrotransposon hot spot (RHS) protein, putative

408S ribosomal protein S27, putative

cysteine desulfurase, putative

60S ribosomal protein L9, putative
pyruvate dehydrogenase E1 component alpha subunit,
putative

PAS-domain containing phosphoglycerate kinase, putative
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Anexos

3,30E-07
3,48E-07
3,49E-07
3,71E-07

3,87E-07
4,35E-07
4,83E-07
4,89E-07
5,15E-07
6,05E-07
6,48E-07
6,65E-07
7,36E-07
7,49E-07
7,54E-07
7,72E-07
8,49E-07
9,38E-07
9,43E-07
1,12E-06
1,17E-06
1,36E-06
1,42E-06

1,51E-06
1,54E-06
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Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053507765.60

Tc00.1047053504153.360
Tc00.1047053510221.30
Tc00.1047053506247.210
Tc00.1047053506025.14
Tc00.1047053508837.120
Tc00.1047053511531.9
Tc00.1047053511011.10
Tc00.1047053504037.30
Tc00.1047053509161.30
Tc00.1047053507053.40
Tc00.1047053503953.59
Tc00.1047053508351.10
Tc00.1047053508153.340
Tc00.1047053510543.90
Tc00.1047053439653.10
Tc00.1047053504087.20
Tc00.1047053504147.120
Tc00.1047053507617.9
Tc00.1047053506211.60
Tc00.1047053503929.20
Tc00.1047053509683.10
Tc00.1047053507765.140
Tc00.1047053507681.150
Tc00.1047053511367.220
Tc00.1047053509671.90

40S ribosomal protein S21, putative
succinyl-coA:3-ketoacid-coenzyme A transferase,
mitochondrial precursor, putative

hypothetical protein, conserved

hypothetical protein, conserved

ribosomal protein S29, putative

prohibitin, putative

chaperone Dnal protein, putative
retrotransposon hot spot (RHS) protein, putative
60S ribosomal protein L12, putative

OSM3-like kinesin, putative

hypothetical protein, conserved

mitochondrial DNA polymerase beta-PAK, putative
fructose-1,6-bisphosphatase, cytosolic, putative
6-phospho-1-fructokinase, putative
retrotransposon hot spot (RHS) protein, putative
NADH-dependent fumarate reductase, putative
hypothetical protein

60S ribosomal protein L22, putative
prostaglandin F2alpha synthase

RNA-binding protein, putative

ribosomal protein L13, putative

hypothetical protein

hypothetical protein, conserved

40S ribosomal protein S24E, putative
hypothetical protein, conserved

COP-coated vesicle membrane protein gp25L precursor,
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Anexos

1,56E-06

1,62E-06
1,76E-06
1,92E-06
1,93E-06
2,00E-06
2,01E-06
2,10E-06
2,20E-06
2,35E-06
2,37E-06
2,38E-06
2,50E-06
2,90E-06
3,06E-06
3,21E-06
3,78E-06
3,81E-06
3,94E-06
4,33E-06
4,37E-06
4,63E-06
4,92E-06
5,46E-06
5,52E-06
5,68E-06
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Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053508785.4

Tc00.1047053508003.10
Tc00.1047053508413.68
Tc00.1047053508349.39
Tc00.1047053504147.70
Tc00.1047053504099.10

Tc00.1047053503781.80
Tc00.1047053507555.80
Tc00.1047053509541.19
Tc00.1047053511389.90
Tc00.1047053506301.30
Tc00.1047053509581.5
Tc00.1047053506503.69
Tc00.1047053506219.40
Tc00.1047053455721.9
Tc00.1047053482471.10
Tc00.1047053507663.50
Tc00.1047053511261.140
Tc00.1047053509551.30

Tc00.1047053506341.10
Tc00.1047053511729.50
Tc00.1047053510089.200
Tc00.1047053487507.10
Tc00.1047053511667.20

putative,ER--golgi transport protein gp25L, putative
hypothetical protein, conserved

retrotransposon hot spot (RHS) protein, putative
kinetoplastid membrane protein KMP-11
RNA-binding protein, putative

hypothetical protein, conserved

retrotransposon hot spot (RHS) protein, putative

universal minicircle sequence binding protein (UMSBP),zinc
finger protein PDZ5

retrotransposon hot spot (RHS) protein, putative
major vault protein, putative

hypothetical protein, conserved

hypothetical protein, conserved
retrotransposon hot spot (RHS) protein, putative
glycosomal malate dehydrogenase, putative
hypothetical protein, conserved

cytochrome c oxidase subunit 10, putative
hypothetical protein, conserved

RNA helicase, putative

60S ribosomal protein L34, putative
mitochondrial phosphate transporter, putative
N-acetylglucosamine-6-phosphate deacetylase-like protein,
putative

hypothetical protein, conserved

hypothetical protein, conserved

tryparedoxin peroxidase, putative
retrotransposon hot spot (RHS) protein, putative
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Anexos

5,90E-06
6,15E-06
6,16E-06
6,33E-06
7,38E-06
7,42E-06

7,64E-06
7,75E-06
7,84E-06
8,91E-06
9,19E-06
9,48E-06
1,15E-05
1,33E-05
1,36E-05
2,04E-05
2,10E-05
2,11E-05
2,17E-05

2,53E-05
2,72E-05
2,88E-05
3,20E-05
3,61E-05
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Low
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Low
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Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress

Stress
Stress
Stress

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal

Polysomal
Polysomal
Polysomal

Tc00.1047053503617.40
Tc00.1047053507031.29
Tc00.1047053504077.30
Tc00.1047053510819.4
Tc00.1047053507063.120
Tc00.1047053510243.30
Tc00.1047053507715.34
Tc00.1047053507057.10
Tc00.1047053507305.20
Tc00.1047053511367.138
Tc00.1047053508723.90
Tc00.1047053507895.69
Tc00.1047053508719.40
Tc00.1047053510821.50
Tc00.1047053508461.84
Tc00.1047053504017.10
Tc00.1047053507669.160
Tc00.1047053508413.50
Tc00.1047053510351.90
Tc00.1047053504153.330
Tc00.1047053509245.10

Tc00.1047053510533.40

Tc00.1047053506507.10
Tc00.1047053511847.30
Tc00.1047053506401.320

ATPase alpha subunit, putative

nucleosome assembly protein, putative

hypothetical protein, conserved

NADH-cytochrome b5 reductase, putative
hypothetical protein, conserved

chaperone Dnal protein, putative

hypothetical protein, conserved

hypothetical protein, conserved

casein kinase, putative

chaperone Dnal protein, putative

hypothetical protein, conserved

hypothetical protein, conserved

kinetoplast DNA-associated protein, putative
replication Factor A 28 kDa subunit, putative
hypothetical protein

basic transcription factor 3a, putative

hypothetical protein, conserved

RNA-binding protein, putative

dihydrolipoamide branched chain transacylase, putative
hypothetical protein, conserved

hypothetical protein, conserved

mu-adaptin 1, putative,adaptor complex AP-1 medium
subunit, putative

N-acetylglucosamine-6-phosphate deacetylase-like protein,
putative

hypothetical protein, conserved

60S ribosomal protein L7a, putative
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Anexos

3,76E-05
3,80E-05
3,87E-05
4,03E-05
4,30E-05
4,56E-05
4,90E-05
4,94E-05
5,00E-05
5,18E-05
5,68E-05
6,48E-05
8,10E-05
8,31E-05
8,60E-05
9,49E-05
9,60E-05
1,02E-04
1,02E-04
1,21E-04
1,22E-04

1,23E-04

1,34E-04
1,37E-04
1,51E-04
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238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255

256
257
258
259
260
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Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
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Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053510039.90
Tc00.1047053507709.110
Tc00.1047053507975.80
Tc00.1047053511367.70
Tc00.1047053508689.20
Tc00.1047053457251.10
Tc00.1047053510879.200
Tc00.1047053506885.14
Tc00.1047053509547.10
Tc00.1047053504069.20
Tc00.1047053510729.90
Tc00.1047053509879.40
Tc00.1047053508919.140
Tc00.1047053506775.80
Tc00.1047053506239.20
Tc00.1047053509575.10
Tc00.1047053503465.49
Tc00.1047053506777.30
Tc00.1047053507089.270

Tc00.1047053507059.80
Tc00.1047053503955.60
Tc00.1047053506567.120
Tc00.1047053506925.280
Tc00.1047053508709.10
Tc00.1047053508207.100

60S ribosomal protein L35, putative

hypothetical protein, conserved

hypothetical protein, conserved

dihydrolipoamide acetyltransferase, putative
hypothetical protein, conserved

3-ox0-5-alpha-steroid 4-dehydrogenase, putative
hypothetical protein, conserved

ribosomal protein L37, putative

hypothetical protein

cytochrome C oxidase subunit VI, putative

hypothetical protein, conserved

fumarate hydratase, putative

hypothetical protein, conserved

14-3-3 protein, putative

hypothetical protein, conserved

retrotransposon hot spot (RHS) protein, putative
mitochondrial processing peptidase, beta subunit, putative
hypothetical protein, conserved

dihydrolipoyl dehydrogenase, putative
glutamine-dependent carbamoyl-phosphate synthetase,
putative,GATase-CPSase, putative,carbamoyl-phosphate
synthase (ammonia), putative

hypothetical protein, conserved
hypothetical protein, conserved
hypothetical protein, conserved
hypothetical protein, conserved
60S ribosomal protein L7, putative
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Anexos

1,73E-04
1,74E-04
2,11E-04
2,15E-04
2,38E-04
2,39E-04
2,43E-04
2,43E-04
2,65E-04
2,90E-04
3,18E-04
3,29E-04
3,61E-04
3,62E-04
3,78E-04
4,01E-04
4,16E-04
4,36E-04
4,66E-04

5,06E-04
5,40E-04
5,69E-04
5,79E-04
6,04E-04
7,08E-04
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Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053506755.260
Tc00.1047053504001.20
Tc00.1047053506319.30
Tc00.1047053511725.180
Tc00.1047053506367.20
Tc00.1047053506319.20
Tc00.1047053506135.20
Tc00.1047053503575.34
Tc00.1047053509895.10

Tc00.1047053508555.60
Tc00.1047053506297.150
Tc00.1047053510663.19
Tc00.1047053508827.70
Tc00.1047053503643.3
Tc00.1047053511811.10
Tc00.1047053508503.20
Tc00.1047053442383.9
Tc00.1047053506857.20
Tc00.1047053503577.20
Tc00.1047053510119.20
Tc00.1047053511817.40
Tc00.1047053508041.30
Tc00.1047053509233.180
Tc00.1047053506297.190
Tc00.1047053510509.50
Tc00.1047053411235.9

mitochondrial RNA-binding protein 2, putative
hypothetical protein, conserved

hypothetical protein, conserved

dynein, putative

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

ribosomal protein L38, putative

hypothetical protein, conserved
cytoskeleton-associated protein CAP5.5, putative,cysteine
peptidase, Clan CA, family C2, putative

40S ribosomal protein S5, putative

60S ribosomal subunit protein L31, putative
408S ribosomal protein S17, putative

60S ribosomal protein L4, putative

408S ribosomal protein S15, putative
cytochrome c oxidase subunit V, putative

40S ribosomal protein SA, putative
pyrroline-5-carboxylate reductase, putative
U2 splicing auxiliary factor, putative
elongation factor 1-alpha (EF-1-alpha), putative
NADH-cytochrome B5 reductase, putative

40S ribosomal protein S15a, putative

ATPase beta subunit, putative

pyruvate phosphate dikinase, putative
mitochondrial RNA binding protein, putative
alpha tubulin, putative
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Anexos

7,11E-04
7,79E-04
8,11E-04
8,16E-04
8,48E-04
8,78E-04
8,85E-04
9,40E-04
9,87E-04

4,00E-14
3,15E-13
3,93E-13
5,16E-13
1,10E-12
1,11E-12
1,84E-12
2,09E-12
2,43E-12
3,28E-12
3,55E-12
5,34E-12
5,73E-12
7,12E-12
1,00E-11
1,48E-11
1,87E-11
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29
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36
37
38
39
40
41
42
43

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
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Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053506297.270
Tc00.1047053510797.10
Tc00.1047053506945.240
Tc00.1047053506925.120
Tc00.1047053503793.10
Tc00.1047053503603.10
Tc00.1047053509671.80
Tc00.1047053508351.10
Tc00.1047053508175.146
Tc00.1047053503801.20
Tc00.1047053511815.40
Tc00.1047053508153.20
Tc00.1047053510121.20

Tc00.1047053508301.20
Tc00.1047053510119.9
Tc00.1047053503955.20
Tc00.1047053510105.170
Tc00.1047053434931.10
Tc00.1047053506337.70
Tc00.1047053510091.80
Tc00.1047053511215.119
Tc00.1047053508185.10
Tc00.1047053506649.70
Tc00.1047053507159.14
Tc00.1047053510821.60
Tc00.1047053503419.50

60S ribosomal protein L28, putative
2-oxoglutarate dehydrogenase subunit, putative
ATP synthase, epsilon chain, putative
eukaryotic initiation factor 5a, putative
2-oxoglutarate dehydrogenase subunit, putative
hypothetical protein, conserved

60S ribosomal protein L5, putative
fructose-1,6-bisphosphatase, cytosolic, putative
60S ribosomal protein L23a, putative

ribosomal protein S26, putative

hypothetical protein, conserved

dynamin, putative,vacuolar sortin protein 1, putative

hexokinase, putative
mitochondrial processing peptidase, beta subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative

elongation factor 1-alpha (EF-1-alpha), putative
mitochondrial DNA polymerase beta, putative
dihydrolipoamide acetyltransferase precursor, putative
paraxonemal rod protein PAR2, putative
2-oxoglutarate dehydrogenase E1 component, putative
pyruvate dehydrogenase E1 beta subunit, putative

69 kDa paraflagellar rod protein, putative

enoyl-CoA hydratase, mitochondrial precursor, putative
fructose-1,6-bisphosphatase, cytosolic, putative
hypothetical protein, conserved

ribonucleoprotein p18, mitochondrial precursor, putative
RNA-binding protein RGGm, putative
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Anexos

2,32E-11
3,79E-11
5,84E-11
6,17E-11
6,53E-11
6,91E-11
7,94E-11
8,43E-11
9,02E-11
1,02E-10
1,04E-10
1,46E-10
1,53E-10

1,78E-10
1,83E-10
2,54E-10
2,79E-10
3,36E-10
3,49E-10
3,53E-10
3,58E-10
3,59E-10
3,82E-10
4,48E-10
4,58E-10
4,63E-10
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58
59
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61
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63
64
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66
67
68

Low
Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
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Low
Low

Low
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Low
Low
Low
Low
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Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053511287.49
Tc00.1047053508661.34
Tc00.1047053504163.40
Tc00.1047053504069.80
Tc00.1047053503431.60
Tc00.1047053511189.30
Tc00.1047053506679.140
Tc00.1047053508461.480
Tc00.1047053504191.10

Tc00.1047053508461.140
Tc00.1047053504121.30
Tc00.1047053510659.219
Tc00.1047053508299.60
Tc00.1047053506943.50
Tc00.1047053509831.10
Tc00.1047053510679.40
Tc00.1047053509859.10

Tc00.1047053509859.40
Tc00.1047053506927.30
Tc00.1047053504069.70
Tc00.1047053506493.80
Tc00.1047053424123.20
Tc00.1047053508413.50
Tc00.1047053506041.10
Tc00.1047053507519.110

prostaglandin F synthase, putative,aldo/keto reductase,
putative

hypothetical protein, conserved

fructose-bisphosphate aldolase, glycosomal, putative
ATP synthase F1 subunit gamma protein, putative

acid phosphatase, putative

408S ribosomal protein S13, putative

408S ribosomal protein S10, putative

60S ribosomal protein L23, putative

sterol 24-c-methyltransferase, putative

poly(A)-binding protein, putative,polyadenylate-binding
protein, putative

60S ribosomal protein L4, putative

hypothetical protein, conserved

60S ribosomal protein L2, putative

glyceraldehyde 3-phosphate dehydrogenase, putative
cysteine desulfurase, putative

hypothetical protein

hypothetical protein, conserved

cytosolic leucyl aminopeptidase, putative,metallo-peptidase,

clan MF, family M17, putative
hypothetical protein, conserved
vacuolar ATP synthase, putative
DNA topoisomerase IA, putative
hypothetical protein, conserved
RNA-binding protein, putative
hypothetical protein, conserved
60S ribosomal protein L7, putative
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Anexos

5,09E-10
5,62E-10
7,58E-10
9,05E-10
9,15E-10
9,19E-10
9,26E-10
9,83E-10
9,94E-10

1,02E-09
1,17E-09
1,26E-09
1,60E-09
1,63E-09
1,64E-09
1,81E-09
1,83E-09

1,89E-09
2,06E-09
2,17E-09
2,31E-09
2,35E-09
2,84E-09
3,24E-09
3,42E-09
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Stress
Stress
Stress
Stress
Stress

Stress
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Polysomal
Polysomal
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Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal

Tc00.1047053504001.20

Tc00.1047053506211.160
Tc00.1047053511301.110
Tc00.1047053511393.88

Tc00.1047053511261.160
Tc00.1047053504147.70
Tc00.1047053509683.117
Tc00.1047053510877.55
Tc00.1047053508951.20
Tc00.1047053506563.40
Tc00.1047053508153.130
Tc00.1047053510395.10
Tc00.1047053509617.20
Tc00.1047053507569.10
Tc00.1047053504181.10
Tc00.1047053511909.50
Tc00.1047053508461.500
Tc00.1047053413977.10

Tc00.1047053508041.10
Tc00.1047053508197.10
Tc00.1047053504069.30
Tc00.1047053506593.19
Tc00.1047053511067.20

Tc00.1047053511441.10

hypothetical protein, conserved

ADP,ATP carrier protein 1, mitochondrial precursor,
putative,ADP/ATP translocase 1, putative
inosine-5'-monophosphate dehydrogenase, putative
hypothetical protein, conserved

pyruvate dehydrogenase E1 component alpha subunit,
putative

hypothetical protein, conserved

40S ribosomal protein S4, putative

acyl-CoA binding protein, putative

hexokinase, putative

beta tubulin, putative

enoyl-CoA hydratase, mitochondrial precursor, putative
ATP synthase, alpha chain, mitochondrial precursor, putative
paraflagellar rod protein 3, putative

hypothetical protein, conserved

60S ribosomal protein L9, putative

hypothetical protein, conserved

60S ribosomal protein L27A/L29, putative

hypothetical protein, conserved
S-phase kinase-associated protein, putative,SKP1 family
protein, putative,cyclin A/CDK2-associated protein, putative

60S ribosomal protein L11, putative
60S ribosomal protein L32, putative
ribosomal protein S7, putative

60S ribosomal protein L26, putative
calpain cysteine peptidase, putative,cysteine peptidase, Clan
CA, family C2, putative
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Anexos

4,25E-09

4,57E-09
4,72E-09
4,80E-09

5,60E-09
5,61E-09
5,67E-09
6,87E-09
7,31E-09
7,57E-09
9,00E-09
9,02E-09
1,08E-08
1,17E-08
1,29E-08
1,29E-08
1,36E-08
1,38E-08

1,46E-08
1,49E-08
1,66E-08
1,75E-08
1,77E-08

1,89E-08
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Stress
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Stress
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Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal

Polysomal

Tc00.1047053506933.60
Tc00.1047053509747.20
Tc00.1047053503453.30
Tc00.1047053506295.130
Tc00.1047053506457.40
Tc00.1047053504225.20
Tc00.1047053506835.70
Tc00.1047053507547.90
Tc00.1047053506625.70
Tc00.1047053504021.109
Tc00.1047053509761.10

Tc00.1047053506869.70
Tc00.1047053504153.330
Tc00.1047053504013.100
Tc00.1047053509717.20
Tc00.1047053507681.150
Tc00.1047053510089.110
Tc00.1047053510407.80
Tc00.1047053509793.40
Tc00.1047053506885.340
Tc00.1047053508731.60
Tc00.1047053507555.80

Tc00.1047053503935.20
Tc00.1047053506529.360

Tc00.1047053508595.50

mitochondrial RNA binding protein, putative

60S ribosomal protein L22, putative

60S ribosomal protein L30, putative

prohibitin, putative

hypoxanthine-guanine phosphoribosyltransferase, putative
hypothetical protein, conserved (pseudogene)
PAS-domain containing phosphoglycerate kinase, putative
glycosomal phosphoenolpyruvate carboxykinase, putative
RNA-binding protein, putative

40S ribosomal protein S3, putative

hypothetical protein, conserved

mitochondrial structure specific endonuclease | (SSE-1),
putative

hypothetical protein, conserved

ribosomal protein S19, putative

dihydrolipoamide acetyltransferase precursor, putative
40S ribosomal protein S24E, putative

hypothetical protein, conserved

hypothetical protein, conserved

kinetoplast DNA-associated protein, putative
hypothetical protein, conserved

adenylosuccinate synthetase, putative

retrotransposon hot spot (RHS) protein, putative

2-oxoglutarate dehydrogenase, E2 component,
dihydrolipoamide succinyltransferase, putative

cytochrome C oxidase subunit IV, putative

cysteine peptidase, putative,cathepsin L-like, putative,major
cysteine proteinase, putative,cysteine peptidase, clan CA,
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Anexos

2,13E-08
2,26E-08
2,29E-08
2,31E-08
2,37E-08
2,44E-08
2,47E-08
2,52E-08
3,26E-08
3,30E-08
3,58E-08

3,63E-08
3,73E-08
3,96E-08
4,00E-08
4,07E-08
4,10E-08
4,22E-08
4,23E-08
4,64E-08
4,71E-08
4,77E-08

4,88E-08
5,44E-08

5,48E-08
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Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053503635.59
Tc00.1047053511727.129
Tc00.1047053504001.10
Tc00.1047053503719.20
Tc00.1047053507765.60
Tc00.1047053506241.170

Tc00.1047053506673.60
Tc00.1047053506405.149
Tc00.1047053508949.4
Tc00.1047053507765.149
Tc00.1047053408345.20
Tc00.1047053467287.30
Tc00.1047053511727.270
Tc00.1047053507927.20
Tc00.1047053508321.11
Tc00.1047053503833.40
Tc00.1047053503449.10
Tc00.1047053506247.210
Tc00.1047053487507.10
Tc00.1047053507093.220
Tc00.1047053511069.10
Tc00.1047053506959.30
Tc00.1047053506247.40
Tc00.1047053504037.30
Tc00.1047053509715.40

family C1, putative

40S ribosomal protein S3a, putative
ribosomal protein L18, putative
hypothetical protein, conserved
40S ribosomal protein SA, putative
408S ribosomal protein S21, putative
40S ribosomal protein S6, putative

beta-adaptin 3, putative,AP-3 adapter complex beta subunit,
putative

ribosomal protein L21E (60S), putative
elongation factor 1-alpha (EF-1-alpha), putative
hypothetical protein, conserved

2-oxoglutarate dehydrogenase subunit, putative
ATPase beta subunit, putative

RNA-binding protein, putative

mitochondrial oligo_U binding protein TBRGGL1, putative
histone H2A, putative

40S ribosomal protein S2, putative

60S ribosomal protein L17, putative
hypothetical protein, conserved

tryparedoxin peroxidase, putative

RNA-binding protein, putative

40S ribosomal protein S8, putative
ATP-dependent DEAD/H RNA helicase, putative
hypothetical protein, conserved

60S ribosomal protein L12, putative

fibrillarin, putative
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Anexos

5,51E-08
5,63E-08
7,41E-08
7,84E-08
7,87E-08
8,17E-08

9,01E-08
9,07E-08
1,02E-07
1,06E-07
1,08E-07
1,18E-07
1,46E-07
1,55E-07
1,72E-07
1,74E-07
1,81E-07
2,20E-07
2,25E-07
2,49E-07
2,53E-07
2,91E-07
3,24E-07
3,26E-07
3,30E-07



143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

NN N DNDNDNDDNDNDDNDNDDNDNDDNNDNDNNDNNDNDNDNDNDNNDNDNNDDNNDDNNDNDNNDNMNDMNDNDNNDDNNMDNNDDNDDNODDND

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053507831.70
Tc00.1047053508965.100
Tc00.1047053409117.20
Tc00.1047053508739.90
Tc00.1047053506679.94
Tc00.1047053506659.20
Tc00.1047053504077.30
Tc00.1047053503789.34
Tc00.1047053508153.280
Tc00.1047053510535.64
Tc00.1047053508813.60
Tc00.1047053506321.280
Tc00.1047053507211.40
Tc00.1047053506885.14
Tc00.1047053509109.30
Tc00.1047053511367.70
Tc00.1047053509207.90
Tc00.1047053510351.11
Tc00.1047053506235.20
Tc00.1047053511139.20
Tc00.1047053503899.20
Tc00.1047053509965.330
Tc00.1047053504105.94
Tc00.1047053506211.70
Tc00.1047053508961.79
Tc00.1047053508785.4

pyruvate dehydrogenase E1 component alpha subunit,
putative

hypothetical protein, conserved

40S ribosomal protein S14, putative

hypothetical protein, conserved

40S ribosomal protein S18, putative

mitochondrial DNA polymerase | protein C, putative
hypothetical protein, conserved

hypothetical protein, conserved

60S ribosomal protein L13, putative

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved
inosine-5"-monophosphate dehydrogenase, putative
ribosomal protein L37, putative

hypothetical protein, conserved

dihydrolipoamide acetyltransferase, putative
pyrroline-5-carboxylate reductase, putative

histone H4, putative

hypothetical protein, conserved

408S ribosomal protein S11, putative

408S ribosomal protein S16, putative

hypothetical protein, conserved

ribosomal protein S25, putative

RNA-binding protein, putative

69 kDa paraflagellar rod protein, putative
hypothetical protein, conserved
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Anexos

3,42E-07
3,76E-07
4,20E-07
4,40E-07
4,42E-07
4,96E-07
5,38E-07
5,81E-07
5,93E-07
5,96E-07
6,42E-07
6,49E-07
6,87E-07
6,96E-07
7,00E-07
7,29E-07
7,42E-07
7,74E-07
7,82E-07
9,28E-07
9,92E-07
1,05E-06
1,06E-06
1,10E-06
1,12E-06
1,28E-06



169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

NN DN NN DNDDNDNDNDNDDNNDNNDNDNDDNNDNDNNDDNNDDNNDNNDNDNDNNDNDNNDMNDDNNDNNMNNDDNDDMNDDNDDND

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053511635.10
Tc00.1047053506337.50
Tc00.1047053510579.70
Tc00.1047053509917.19
Tc00.1047053511025.100
Tc00.1047053510351.90
Tc00.1047053508837.120
Tc00.1047053506885.70
Tc00.1047053510877.30
Tc00.1047053504147.120
Tc00.1047053506817.30
Tc00.1047053506025.14
Tc00.1047053509233.80
Tc00.1047053506211.60
Tc00.1047053508413.68
Tc00.1047053408437.20
Tc00.1047053510573.10
Tc00.1047053504163.30
Tc00.1047053503891.70
Tc00.1047053503395.40
Tc00.1047053504181.20
Tc00.1047053503611.20
Tc00.1047053506755.20
Tc00.1047053511283.220
Tc00.1047053509581.5
Tc00.1047053455721.9
Tc00.1047053505071.110

histone H2B, putative
hypothetical protein, conserved

nascent polypeptide associated complex subunit, putative

retrotransposon hot spot (RHS) protein, putative
chaperone Dnal protein, putative

dihydrolipoamide branched chain transacylase, putative

prohibitin, putative
polyadenylate-binding protein 1, putative
hypothetical protein, conserved

60S ribosomal protein L22, putative
ribosomal protein L27, putative
ribosomal protein S29, putative

heat shock protein Dnal, putative
RNA-binding protein, putative
kinetoplastid membrane protein KMP-11
hypothetical protein, conserved

actin, putative

40S ribosomal protein S9, putative
ribonuclease Hll, putative

60S ribosomal protein L18, putative

40S ribosomal protein S23, putative
ribosomal protein L24, putative
paraflagellar rod component, putative
hypothetical protein, conserved
retrotransposon hot spot (RHS) protein, putative
cytochrome c oxidase subunit 10, putative
hypothetical protein, conserved

267

Anexos

1,30E-06
1,50E-06
1,51E-06
1,52E-06
1,55E-06
1,55E-06
1,58E-06
1,58E-06
1,63E-06
1,68E-06
1,70E-06
1,73E-06
1,76E-06
1,90E-06
2,04E-06
2,05E-06
2,26E-06
2,27E-06
2,30E-06
2,58E-06
3,07E-06
3,46E-06
4,05E-06
4,57E-06
4,70E-06
4,72E-06
5,20E-06



196
197
198
199
200
201
202

203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221

Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

N NN DNDNDNDDNDDN

NN NDNDNDDNDNDDNDNDDNDNDDNNDNDNDNNMNDNNDNNMNDNNNDNNDDNNDDNNDDNDDND

Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053511729.40
Tc00.1047053504109.200
Tc00.1047053508741.170
Tc00.1047053508153.340
Tc00.1047053506219.40
Tc00.1047053510901.210
Tc00.1047053504013.11

Tc00.1047053506735.10
Tc00.1047053511293.69
Tc00.1047053506963.14
Tc00.1047053510661.250
Tc00.1047053506567.60
Tc00.1047053510879.110
Tc00.1047053505009.49
Tc00.1047053507663.50
Tc00.1047053504929.10
Tc00.1047053508169.20
Tc00.1047053506297.40
Tc00.1047053506247.270
Tc00.1047053506963.10
Tc00.1047053509891.10
Tc00.1047053503671.39
Tc00.1047053508647.110
Tc00.1047053508737.210
Tc00.1047053508349.39
Tc00.1047053506295.100

60S ribosomal protein L9, putative
retrotransposon hot spot (RHS) protein, putative
hypothetical protein, conserved
6-phospho-1-fructokinase, putative
hypothetical protein, conserved

hypothetical protein, conserved

ribosomal protein L13, putative

mitochondrial processing peptidase alpha subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative

glycosomal malate dehydrogenase, putative
408S ribosomal protein S27, putative
cystathione gamma lyase, putative
ABC transporter, putative

ribosomal protein L3, putative
hypothetical protein, conserved

RNA helicase, putative

casein kinase, delta isoform, putative
elongation factor 2, putative
hypothetical protein, conserved
replication factor C, subunit 5, putative
60S ribosomal protein L10a, putative
hypothetical protein, conserved
dynamin, putative

hypothetical protein, conserved
hypothetical protein, conserved
RNA-binding protein, putative
hypothetical protein, conserved
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Anexos

5,22E-06
5,47E-06
5,51E-06
5,90E-06
7,73E-06
7,81E-06
7,89E-06

8,00E-06
8,24E-06
8,53E-06
9,57E-06
1,13E-05
1,37E-05
1,46E-05
1,47E-05
1,48E-05
1,50E-05
1,98E-05
2,05E-05
2,16E-05
2,21E-05
2,33E-05
2,35E-05
2,40E-05
2,48E-05
2,68E-05



222

223
224
225
226
227
228
229
230
231
232
233
234

235
236
237
238
239
240
241
242
243
244
245
246

Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

N

N DN DNDNDNDNDNDNDNDDNDNDNDDNDDND

NN DNDNDNMNDDNDNDDNMNDDNNDNDNDDNDDND

Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053510579.80

Tc00.1047053506211.200
Tc00.1047053506389.79
Tc00.1047053506163.30
Tc00.1047053511531.9
Tc00.1047053506247.220
Tc00.1047053506195.190
Tc00.1047053504069.56
Tc00.1047053510819.4
Tc00.1047053511733.90
Tc00.1047053507001.10
Tc00.1047053510649.24
Tc00.1047053508823.120

Tc00.1047053509671.90
Tc00.1047053457251.10
Tc00.1047053509865.9
Tc00.1047053504069.20
Tc00.1047053507053.10
Tc00.1047053509151.140
Tc00.1047053506503.150
Tc00.1047053506155.30
Tc00.1047053504427.260
Tc00.1047053510409.50
Tc00.1047053511011.10
Tc00.1047053506961.90

60S ribosomal protein L10, putative

aminopeptidase, putative,metallo-peptidase, clan MG, family

M24, putative

calmodulin, putative

hypothetical protein, conserved
chaperone Dnal protein, putative
histidine ammonia-lyase, putative
hypothetical protein, conserved

60S ribosomal protein L37a, putative
NADH-cytochrome b5 reductase, putative
hypothetical protein, conserved
hypothetical protein, conserved
membrane associated protein, putative
ribosomal protein S20, putative

COP-coated vesicle membrane protein gp25L precursor,
putative,ER--golgi transport protein gp25L, putative

3-ox0-5-alpha-steroid 4-dehydrogenase, putative
retrotransposon hot spot (RHS) protein, putative
cytochrome C oxidase subunit VI, putative

50S ribosomal protein L7Ae, putative

60S ribosomal protein L23a, putative

histone H3 variant, putative

kinesin-like protein, putative

kinesin, putative

hypothetical protein, conserved
retrotransposon hot spot (RHS) protein, putative
retrotransposon hot spot (RHS) protein, putative
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Anexos

2,89E-05

3,00E-05
3,37E-05
3,66E-05
4,00E-05
4,08E-05
4,41E-05
5,13E-05
5,61E-05
6,15E-05
6,73E-05
7,22E-05
9,05E-05

1,01E-04
1,04E-04
1,15E-04
1,29E-04
1,34E-04
1,43E-04
1,59E-04
1,79E-04
1,83E-04
1,92E-04
2,23E-04
2,69E-04



247
248
249
250

251
252
253
254
255
256
257
258
259
260
261
262
263
264

265
266
267
268
269
270

271

Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low

Low

NN NDNDNDDNDNDDNDDNDDNDNDNNDDNNMNDNDDNDDN NN NN

N NN DNDNDDN

N

Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress

Stress

Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal

Tc00.1047053504021.60
Tc00.1047053510687.149
Tc00.1047053510359.20
Tc00.1047053510409.39

Tc00.1047053506223.80
Tc00.1047053507765.140
Tc00.1047053508719.40
Tc00.1047053506401.320
Tc00.1047053508355.330
Tc00.1047053511285.120
Tc00.1047053509749.33
Tc00.1047053503971.50
Tc00.1047053510039.90
Tc00.1047053503833.69
Tc00.1047053506953.40
Tc00.1047053504017.60
Tc00.1047053459199.10
Tc00.1047053508625.20

Tc00.1047053506341.10
Tc00.1047053509569.44
Tc00.1047053506855.100
Tc00.1047053510543.90
Tc00.1047053508965.70
Tc00.1047053511229.30

Tc00.1047053508981.39

hypothetical protein, conserved

coatomer alpha subunit, putative

paraflagellar rod component, putative
ubiquitin/ribosomal protein S27a, putative
ATP-dependent zinc metallopeptidase, putative,metallo-
peptidase, clan MA(E), family M41, putative
hypothetical protein, conserved

kinetoplast DNA-associated protein, putative
60S ribosomal protein L7a, putative

hypothetical protein, conserved

ATP-dependent RNA helicase, putative
ribosomal protein L29, putative

hypothetical protein, conserved

60S ribosomal protein L35, putative

ribosome biogenesis protein, putative
hypothetical protein, conserved

hypothetical protein, conserved
retrotransposon hot spot (RHS) protein, putative
hypothetical protein, conserved

N-acetylglucosamine-6-phosphate deacetylase-like protein,
putative

hypothetical protein, conserved
hypothetical protein, conserved
retrotransposon hot spot (RHS) protein, putative
hypothetical protein, conserved

hypothetical protein, conserved
trifunctional enzyme alpha subunit, mitochondrial precursor-
like protein
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Anexos

3,00E-04
3,22E-04
3,39E-04
3,44E-04

3,51E-04
3,68E-04
4,03E-04
4,14E-04
4,45E-04
4,48E-04
4,83E-04
5,06E-04
5,13E-04
5,80E-04
5,90E-04
6,26E-04
6,36E-04
8,00E-04

8,01E-04
8,07E-04
8,22E-04
8,23E-04
1,36E-03
1,44E-03

1,49E-03
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273
274
275
276
277
278

279
280
281
282
283
284
285
286
287
288
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Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
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Low
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Low
Low

N NN DNDNDNDDNDDN
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Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053511295.50
Tc00.1047053511303.20
Tc00.1047053503789.70
Tc00.1047053432787.10
Tc00.1047053509119.39
Tc00.1047053511317.20
Tc00.1047053510643.190

Tc00.1047053511181.50
Tc00.1047053511345.10
Tc00.1047053506529.595
Tc00.1047053503643.20
Tc00.1047053510879.140
Tc00.1047053511705.20
Tc00.1047053508463.20
Tc00.1047053503575.34
Tc00.1047053506173.10
Tc00.1047053506649.10
Tc00.1047053508827.70
Tc00.1047053510509.50
Tc00.1047053508041.30
Tc00.1047053509233.80
Tc00.1047053411235.9
Tc00.1047053506297.150
Tc00.1047053506943.50
Tc00.1047053503891.70
Tc00.1047053511811.10

hypothetical protein, conserved

hypothetical protein

hypothetical protein, conserved

hypothetical protein, conserved (pseudogene)
dynein heavy chain, putative

hypothetical protein, conserved
retrotransposon hot spot (RHS) protein, putative

mitochondrial processing peptidase, beta subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative

retrotransposon hot spot (RHS) protein, putative
hypothetical protein

hypothetical protein, conserved

hypothetical protein, conserved

putative prolyl carboxypeptidase, putative
hypothetical protein, conserved

ribosomal protein L38, putative

hypothetical protein, conserved

hypothetical protein

408S ribosomal protein S17, putative
mitochondrial RNA binding protein, putative

40S ribosomal protein S15a, putative

heat shock protein Dnal, putative

alpha tubulin, putative

40S ribosomal protein S5, putative
glyceraldehyde 3-phosphate dehydrogenase, putative
ribonuclease Hll, putative

408S ribosomal protein S15, putative
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Anexos

1,81E-03
2,52E-03
2,58E-03
2,63E-03
2,82E-03
3,42E-03
3,61E-03

3,92E-03
3,94E-03
4,04E-03
4,14E-03
4,16E-03
4,28E-03
4,66E-03
4,91E-03
4,94E-03
4,95E-03
5,55E-15
6,99E-14
1,23E-13
1,60E-13
5,86E-13
1,02E-12
1,57E-12
2,51E-12
3,26E-12



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

Low
Low
Low
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Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

W W WWwWWWwWwwWwWwwwowwowowowowowowowwwowwowowow

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053504069.80
Tc00.1047053503643.3
Tc00.1047053504105.94
Tc00.1047053503719.20
Tc00.1047053507305.20
Tc00.1047053503801.20
Tc00.1047053504001.20
Tc00.1047053503395.40
Tc00.1047053508461.480
Tc00.1047053508949.4
Tc00.1047053510091.80
Tc00.1047053506885.70
Tc00.1047053507907.50
Tc00.1047053503577.20
Tc00.1047053510663.19
Tc00.1047053506679.140
Tc00.1047053506563.40
Tc00.1047053510119.9
Tc00.1047053510089.110
Tc00.1047053508737.210
Tc00.1047053511367.138
Tc00.1047053506835.70
Tc00.1047053511025.100
Tc00.1047053510857.4
Tc00.1047053507165.30
Tc00.1047053506503.150
Tc00.1047053506405.149

ATP synthase F1 subunit gamma protein, putative
60S ribosomal protein L4, putative

ribosomal protein S25, putative

40S ribosomal protein SA, putative

casein kinase, putative

ribosomal protein S26, putative

hypothetical protein, conserved

60S ribosomal protein L18, putative

60S ribosomal protein L23, putative

elongation factor 1-alpha (EF-1-alpha), putative
pyruvate dehydrogenase E1 beta subunit, putative
polyadenylate-binding protein 1, putative
hypothetical protein, conserved

U2 splicing auxiliary factor, putative

60S ribosomal subunit protein L31, putative

408S ribosomal protein S10, putative

beta tubulin, putative

elongation factor 1-alpha (EF-1-alpha), putative
hypothetical protein, conserved

hypothetical protein, conserved

chaperone Dnal protein, putative

PAS-domain containing phosphoglycerate kinase, putative
chaperone Dnal protein, putative

hypothetical protein, conserved

hypothetical protein, conserved

histone H3 variant, putative

ribosomal protein L21E (60S), putative
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Anexos

3,93E-12
4,55E-12
4,65E-12
5,53E-12
1,02E-11
1,15E-11
1,21E-11
1,25E-11
1,42E-11
2,47E-11
3,84E-11
3,90E-11
4,61E-11
5,04E-11
5,88E-11
7,26E-11
8,78E-11
1,60E-10
1,83E-10
1,99E-10
2,23E-10
2,61E-10
2,70E-10
2,88E-10
3,11E-10
3,28E-10
3,70E-10



37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

54
55
56
57
58
59
60
61
62

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low
Low

W W WwWwWWwWwwWwwWwwwowwwowwwow

W WWwWwwwwwow

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053511139.20
Tc00.1047053508813.60
Tc00.1047053510819.4
Tc00.1047053510877.55
Tc00.1047053503635.59
Tc00.1047053509683.117
Tc00.1047053506649.70
Tc00.1047053509859.10
Tc00.1047053510797.10
Tc00.1047053509717.20
Tc00.1047053506247.210
Tc00.1047053442383.9
Tc00.1047053510119.20
Tc00.1047053508503.20
Tc00.1047053511531.9
Tc00.1047053509551.30
Tc00.1047053408345.20

Tc00.1047053508461.140
Tc00.1047053510821.60
Tc00.1047053506295.130
Tc00.1047053504013.100
Tc00.1047053506493.80
Tc00.1047053503449.10
Tc00.1047053506885.340
Tc00.1047053508961.79
Tc00.1047053506945.240

408S ribosomal protein S11, putative

hypothetical protein, conserved

NADH-cytochrome b5 reductase, putative

acyl-CoA binding protein, putative

40S ribosomal protein S3a, putative

40S ribosomal protein S4, putative
fructose-1,6-bisphosphatase, cytosolic, putative
hypothetical protein, conserved

2-oxoglutarate dehydrogenase subunit, putative
dihydrolipoamide acetyltransferase precursor, putative
hypothetical protein, conserved

40S ribosomal protein SA, putative

elongation factor 1-alpha (EF-1-alpha), putative
cytochrome c oxidase subunit V, putative

chaperone Dnal protein, putative

mitochondrial phosphate transporter, putative
2-oxoglutarate dehydrogenase subunit, putative
poly(A)-binding protein, putative,polyadenylate-binding
protein, putative

ribonucleoprotein p18, mitochondrial precursor, putative
prohibitin, putative

ribosomal protein S19, putative

DNA topoisomerase |A, putative

60S ribosomal protein L17, putative

hypothetical protein, conserved

69 kDa paraflagellar rod protein, putative

ATP synthase, epsilon chain, putative
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Anexos

4,25E-10
4,79E-10
5,09E-10
5,44E-10
5,67E-10
6,79E-10
9,94E-10
1,01E-09
1,20E-09
1,20E-09
1,24E-09
1,28E-09
1,37E-09
1,43E-09
1,52E-09
1,54E-09
1,57E-09

1,88E-09
1,92E-09
1,95E-09
2,30E-09
2,32E-09
2,46E-09
2,58E-09
2,61E-09
3,00E-09



63
64
65
66
67
68

69
70

71
72
73
74
75
76

77

78
79
80
81
82
83
84
85
86

Low
Low
Low
Low
Low
Low

Low
Low

Low
Low
Low
Low
Low
Low

Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
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W W wwwow
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W W WwWwwwwwwow

Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress

Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053509831.10
Tc00.1047053457251.10
Tc00.1047053504069.30
Tc00.1047053508299.60
Tc00.1047053506857.20
Tc00.1047053510121.20

Tc00.1047053508301.20
Tc00.1047053506337.70

Tc00.1047053509859.40
Tc00.1047053503715.10
Tc00.1047053511815.40
Tc00.1047053510351.11
Tc00.1047053507765.60
Tc00.1047053509747.20

Tc00.1047053503935.20

Tc00.1047053511261.160
Tc00.1047053511393.88
Tc00.1047053507519.110
Tc00.1047053511189.30
Tc00.1047053504929.10
Tc00.1047053510877.30
Tc00.1047053504181.10
Tc00.1047053503611.20
Tc00.1047053506735.10

cysteine desulfurase, putative

3-ox0-5-alpha-steroid 4-dehydrogenase, putative

60S ribosomal protein L32, putative

60S ribosomal protein L2, putative

pyrroline-5-carboxylate reductase, putative

hexokinase, putative

mitochondrial processing peptidase, beta subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative
2-oxoglutarate dehydrogenase E1 component, putative
cytosolic leucyl aminopeptidase, putative,metallo-peptidase,
clan MF, family M17, putative

splicing factor TSR1, putative
hypothetical protein, conserved
histone H4, putative

408S ribosomal protein S21, putative

60S ribosomal protein L22, putative

2-oxoglutarate dehydrogenase, E2 component,
dihydrolipoamide succinyltransferase, putative
pyruvate dehydrogenase E1 component alpha subunit,
putative

hypothetical protein, conserved

60S ribosomal protein L7, putative

408S ribosomal protein S13, putative

casein kinase, delta isoform, putative

hypothetical protein, conserved

60S ribosomal protein L9, putative

ribosomal protein L24, putative

mitochondrial processing peptidase alpha subunit,
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Anexos

3,19E-09
3,27E-09
3,96E-09
4,11E-09
4,22E-09
4,59E-09

4,99E-09
5,03E-09

5,55E-09
5,58E-09
5,97E-09
6,29E-09
6,39E-09
7,04E-09

7,06E-09

8,33E-09
9,23E-09
9,57E-09
1,03E-08
1,20E-08
1,26E-08
1,27E-08
1,28E-08
1,28E-08



87

88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111

Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
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Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053508175.146

Tc00.1047053511287.49
Tc00.1047053409117.20
Tc00.1047053424123.20
Tc00.1047053508153.130
Tc00.1047053508951.20
Tc00.1047053509055.10
Tc00.1047053506959.30
Tc00.1047053504163.40
Tc00.1047053506297.190
Tc00.1047053503453.30
Tc00.1047053509393.20
Tc00.1047053506337.50
Tc00.1047053426897.10
Tc00.1047053511635.10
Tc00.1047053503431.60
Tc00.1047053511293.69
Tc00.1047053506321.280
Tc00.1047053508185.10
Tc00.1047053507711.300
Tc00.1047053399997.10
Tc00.1047053511261.140
Tc00.1047053510879.110
Tc00.1047053504881.40
Tc00.1047053506963.14

putative,metallo-peptidase, Clan ME, Family M16, putative

60S ribosomal protein L23a, putative

prostaglandin F synthase, putative,aldo/keto reductase,
putative

408S ribosomal protein S14, putative

hypothetical protein, conserved

enoyl-CoA hydratase, mitochondrial precursor, putative
hexokinase, putative

RNA-binding protein, putative

ATP-dependent DEAD/H RNA helicase, putative
fructose-bisphosphate aldolase, glycosomal, putative
pyruvate phosphate dikinase, putative

60S ribosomal protein L30, putative

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein

histone H2B, putative

acid phosphatase, putative

glycosomal malate dehydrogenase, putative
hypothetical protein, conserved

enoyl-CoA hydratase, mitochondrial precursor, putative
hypothetical protein, conserved

retrotransposon hot spot (RHS) protein, putative

60S ribosomal protein L34, putative

ribosomal protein L3, putative

hypothetical protein, conserved

408S ribosomal protein S27, putative
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Anexos

1,54E-08

1,77E-08
1,93E-08
1,95E-08
2,65E-08
2,65E-08
2,99E-08
3,01E-08
3,02E-08
3,09E-08
3,13E-08
3,73E-08
4,22E-08
4,27E-08
4,36E-08
4,61E-08
4,73E-08
5,14E-08
5,21E-08
5,41E-08
5,45E-08
5,49E-08
5,54E-08
5,61E-08
5,72E-08



112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
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Stress
Stress
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Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053508307.70
Tc00.1047053508321.11
Tc00.1047053511727.270
Tc00.1047053509617.20
Tc00.1047053503419.50
Tc00.1047053511729.40
Tc00.1047053504163.30
Tc00.1047053511283.220
Tc00.1047053511727.129
Tc00.1047053504001.10
Tc00.1047053506401.320
Tc00.1047053504037.30
Tc00.1047053509793.40
Tc00.1047053504225.20
Tc00.1047053507093.220
Tc00.1047053503793.10
Tc00.1047053413977.10
Tc00.1047053507765.149
Tc00.1047053511817.40
Tc00.1047053511215.119
Tc00.1047053434931.10
Tc00.1047053504069.56
Tc00.1047053508153.280
Tc00.1047053506457.40
Tc00.1047053504021.109
Tc00.1047053511733.90
Tc00.1047053503671.39

hypothetical protein, conserved

histone H2A, putative

RNA-binding protein, putative

paraflagellar rod protein 3, putative
RNA-binding protein RGGm, putative

60S ribosomal protein L9, putative

40S ribosomal protein S9, putative
hypothetical protein, conserved

ribosomal protein L18, putative

hypothetical protein, conserved

60S ribosomal protein L7a, putative

60S ribosomal protein L12, putative
kinetoplast DNA-associated protein, putative
hypothetical protein, conserved (pseudogene)
RNA-binding protein, putative
2-oxoglutarate dehydrogenase subunit, putative
hypothetical protein, conserved
hypothetical protein, conserved
NADH-cytochrome B5 reductase, putative
69 kDa paraflagellar rod protein, putative
paraxonemal rod protein PAR2, putative

60S ribosomal protein L37a, putative

60S ribosomal protein L13, putative

hypoxanthine-guanine phosphoribosyltransferase, putative

40S ribosomal protein S3, putative
hypothetical protein, conserved
dynamin, putative
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Anexos

5,72E-08
5,85E-08
5,97E-08
6,43E-08
6,96E-08
6,99E-08
7,60E-08
7,68E-08
7,91E-08
8,15E-08
8,88E-08
1,08E-07
1,20E-07
1,28E-07
1,28E-07
1,29E-07
1,33E-07
1,37E-07
1,40E-07
1,67E-07
2,07E-07
2,11E-07
2,16E-07
2,30E-07
2,41E-07
3,19E-07
3,30E-07



139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165

Low
Low
Low
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Low
Low
Low
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Low
Low
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Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
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Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053510579.80
Tc00.1047053508153.20
Tc00.1047053509761.10
Tc00.1047053503833.69
Tc00.1047053507927.20
Tc00.1047053509233.180
Tc00.1047053506301.30
Tc00.1047053508351.10
Tc00.1047053506041.10
Tc00.1047053504147.120
Tc00.1047053511067.20
Tc00.1047053510105.170
Tc00.1047053511169.10
Tc00.1047053503899.20
Tc00.1047053508479.270
Tc00.1047053508197.10
Tc00.1047053509965.330
Tc00.1047053506593.19
Tc00.1047053504013.11
Tc00.1047053506413.70
Tc00.1047053506933.60
Tc00.1047053432787.10
Tc00.1047053506977.49
Tc00.1047053506241.170
Tc00.1047053510535.64
Tc00.1047053509207.90
Tc00.1047053509671.80

60S ribosomal protein L10, putative

dynamin, putative,vacuolar sortin protein 1, putative

hypothetical protein, conserved
ribosome biogenesis protein, putative

mitochondrial oligo_U binding protein TBRGGL1, putative

ATPase beta subunit, putative

hypothetical protein, conserved
fructose-1,6-bisphosphatase, cytosolic, putative
hypothetical protein, conserved

60S ribosomal protein L22, putative

60S ribosomal protein L26, putative

dihydrolipoamide acetyltransferase precursor, putative

hypothetical protein, conserved

40S ribosomal protein S16, putative
hypothetical protein, conserved

60S ribosomal protein L11, putative
hypothetical protein, conserved

ribosomal protein S7, putative

ribosomal protein L13, putative
hypothetical protein, conserved
mitochondrial RNA binding protein, putative
hypothetical protein, conserved (pseudogene)
ribosomal proteins L36, putative

40S ribosomal protein S6, putative
hypothetical protein, conserved
pyrroline-5-carboxylate reductase, putative
60S ribosomal protein L5, putative
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Anexos

3,43E-07
3,55E-07
3,59E-07
3,95E-07
4,35E-07
4,72E-07
4,80E-07
4,84E-07
5,19E-07
5,39E-07
5,70E-07
6,27E-07
6,90E-07
6,95E-07
7,45E-07
8,57E-07
8,84E-07
9,48E-07
9,83E-07
1,03E-06
1,04E-06
1,11E-06
1,12E-06
1,14E-06
1,17E-06
1,31E-06
1,84E-06



166
167
168
169
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175
176
177
178
179
180
181
182
183

184
185
186
187
188
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Low
Low
Low
Low
Low
Low
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Low
Low
Low
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Low
Low
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Low
Low
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Low
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Low
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Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress

Stress

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal

Tc00.1047053503539.30
Tc00.1047053504181.20
Tc00.1047053504121.30
Tc00.1047053506211.70
Tc00.1047053511903.110
Tc00.1047053506885.14

Tc00.1047053509671.90
Tc00.1047053509569.120
Tc00.1047053506679.94
Tc00.1047053507555.80
Tc00.1047053510409.50
Tc00.1047053509749.33
Tc00.1047053509915.60
Tc00.1047053508413.50
Tc00.1047053505807.150
Tc00.1047053506297.270
Tc00.1047053504153.120
Tc00.1047053507211.40

Tc00.1047053507831.70
Tc00.1047053508965.100
Tc00.1047053506025.14
Tc00.1047053503789.34
Tc00.1047053506503.69
Tc00.1047053506399.30

Tc00.1047053511277.170

GTP-binding nuclear protein rtb2, putative

408S ribosomal protein S23, putative

60S ribosomal protein L4, putative

RNA-binding protein, putative

40S ribosomal protein S8, putative

ribosomal protein L37, putative

COP-coated vesicle membrane protein gp25L precursor,
putative,ER--golgi transport protein gp25L, putative
RNA-binding protein, putative

408S ribosomal protein S18, putative
retrotransposon hot spot (RHS) protein, putative
hypothetical protein, conserved

ribosomal protein L29, putative

retrotransposon hot spot (RHS) protein, putative
RNA-binding protein, putative

leucine-rich repeat protein, putative

60S ribosomal protein L28, putative

hypothetical protein, conserved
inosine-5'-monophosphate dehydrogenase, putative
pyruvate dehydrogenase E1 component alpha subunit,
putative

hypothetical protein, conserved
ribosomal protein S29, putative
hypothetical protein, conserved
glycosomal malate dehydrogenase, putative

hypothetical protein, conserved
ATP-dependent zinc metallopeptidase, putative,metallo-
peptidase, clan MA(E), family M41, putative
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Anexos

2,00E-06
2,03E-06
2,26E-06
2,72E-06
2,74E-06
3,06E-06

3,10E-06
3,38E-06
3,44E-06
3,45E-06
3,70E-06
3,74E-06
3,77E-06
3,99E-06
4,70E-06
4,73E-06
4,74E-06
5,31E-06

5,59E-06
5,67E-06
5,89E-06
6,15E-06
7,03E-06
7,42E-06

7,92E-06
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Low

W W wwwow

W W W WwwWwwwwwwwwwowwowow

w

Stress
Stress
Stress
Stress
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Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal

Tc00.1047053506219.40
Tc00.1047053506559.559
Tc00.1047053506559.470
Tc00.1047053511909.50
Tc00.1047053508153.340
Tc00.1047053509895.10

Tc00.1047053506223.80
Tc00.1047053506247.40
Tc00.1047053510679.40
Tc00.1047053508039.30
Tc00.1047053506211.60
Tc00.1047053510039.90
Tc00.1047053506567.90
Tc00.1047053508827.40
Tc00.1047053510901.210
Tc00.1047053506817.30
Tc00.1047053511069.10
Tc00.1047053511903.190
Tc00.1047053508349.39
Tc00.1047053510127.79
Tc00.1047053508989.30
Tc00.1047053506963.10
Tc00.1047053506625.70

Tc00.1047053511441.10
Tc00.1047053511011.10

hypothetical protein, conserved

antigenic protein, putative

ribosomal protein L35A, putative

hypothetical protein, conserved
6-phospho-1-fructokinase, putative

hypothetical protein, conserved

ATP-dependent zinc metallopeptidase, putative,metallo-
peptidase, clan MA(E), family M41, putative
hypothetical protein, conserved

hypothetical protein

retrotransposon hot spot (RHS) protein, putative
RNA-binding protein, putative

60S ribosomal protein L35, putative

hypothetical protein, conserved

acyl-CoA dehydrogenase, putative

hypothetical protein, conserved

ribosomal protein L27, putative

40S ribosomal protein S8, putative

hypothetical protein, conserved

RNA-binding protein, putative

actin, putative

RNA-binding protein, putative

60S ribosomal protein L10a, putative
RNA-binding protein, putative

calpain cysteine peptidase, putative,cysteine peptidase, Clan
CA, family C2, putative

retrotransposon hot spot (RHS) protein, putative
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Anexos

8,48E-06
8,77E-06
8,95E-06
9,18E-06
9,38E-06
9,93E-06

1,08E-05
1,11E-05
1,13E-05
1,49E-05
1,55E-05
1,64E-05
1,86E-05
2,10E-05
2,18E-05
2,62E-05
2,66E-05
2,88E-05
2,91E-05
2,98E-05
4,01E-05
4,16E-05
5,60E-05

6,99E-05
7,72E-05
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Stress
Stress
Stress
Stress
Stress
Stress
Stress

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Polysomal
Polysomal

Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal
Polysomal

Tc00.1047053503575.34
Tc00.1047053508719.40
Tc00.1047053506155.30
Tc00.1047053509865.9
Tc00.1047053487507.10
Tc00.1047053506675.110
Tc00.1047053503833.40

Tc00.1047053506211.200
Tc00.1047053510761.60
Tc00.1047053506501.240
Tc00.1047053511065.10
Tc00.1047053508413.68
Tc00.1047053510395.10
Tc00.1047053509793.30
Tc00.1047053508461.500

Tc00.1047053508473.10
Tc00.1047053506441.20

Tc00.1047053506341.10
Tc00.1047053507873.60
Tc00.1047053506399.70
Tc00.1047053506753.50
Tc00.1047053506929.30
Tc00.1047053507663.50
Tc00.1047053510579.70
Tc00.1047053505807.40

ribosomal protein L38, putative

kinetoplast DNA-associated protein, putative
kinesin-like protein, putative

retrotransposon hot spot (RHS) protein, putative
tryparedoxin peroxidase, putative
retrotransposon hot spot (RHS) protein, putative
40S ribosomal protein S2, putative

aminopeptidase, putative,metallo-peptidase, clan MG, family
M24, putative

casein kinase Il, putative

mucin-associated surface protein (MASP), putative
hypothetical protein, conserved

kinetoplastid membrane protein KMP-11

ATP synthase, alpha chain, mitochondrial precursor, putative
kinetoplast DNA-associated protein, putative

60S ribosomal protein L27A/L29, putative
retrotransposon hot spot (RHS) protein,
putative,retrotransposon hot spot protein 1 (RHS1), putative

hypothetical protein, conserved
N-acetylglucosamine-6-phosphate deacetylase-like protein,
putative

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

RNA helicase, putative

nascent polypeptide associated complex subunit, putative
hypothetical protein, conserved
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Anexos

7,96E-05
1,08E-04
1,40E-04
1,40E-04
1,41E-04
1,68E-04
1,89E-04

1,91E-04
1,98E-04
2,38E-04
2,42E-04
2,47E-04
2,54E-04
2,55E-04
2,60E-04

2,97E-04
3,30E-04

3,60E-04
3,63E-04
3,99E-04
4,58E-04
4,58E-04
4,89E-04
7,39E-04
7,66E-04
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Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Polysomal Tc00.1047053506567.60
Polysomal Tc00.1047053509793.50
Polysomal Tc00.1047053459199.10
Polysomal Tc00.1047053508837.120

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053511627.110
Tc00.1047053507211.40
Tc00.1047053510509.50
Tc00.1047053509153.90
Tc00.1047053508547.110
Tc00.1047053511283.220
Tc00.1047053510579.70
Tc00.1047053510121.20
Tc00.1047053508949.4
Tc00.1047053506855.170
Tc00.1047053510397.10
Tc00.1047053508827.70
Tc00.1047053508111.30
Tc00.1047053506247.150
Tc00.1047053510119.20
Tc00.1047053508951.20
Tc00.1047053504163.40
Tc00.1047053508169.20
Tc00.1047053511025.110
Tc00.1047053503577.20
Tc00.1047053506393.189
Tc00.1047053506925.319
Tc00.1047053510119.9

ABC transporter, putative

hypothetical protein, conserved

retrotransposon hot spot (RHS) protein, putative
prohibitin, putative

heat shock protein DnaJ, putative
inosine-5'-monophosphate dehydrogenase, putative
mitochondrial RNA binding protein, putative

dihydrofolate reductase-thymidylate synthase, putative

ATP-dependent DEAD/H RNA helicase, putative
hypothetical protein, conserved

nascent polypeptide associated complex subunit, putative

hexokinase, putative

elongation factor 1-alpha (EF-1-alpha), putative
hypothetical protein, conserved

hypothetical protein, conserved

408S ribosomal protein S17, putative

glutamate dehydrogenase, putative

hypothetical protein, conserved

elongation factor 1-alpha (EF-1-alpha), putative
hexokinase, putative

fructose-bisphosphate aldolase, glycosomal, putative
elongation factor 2, putative

dihydrolipoyl dehydrogenase, putative

U2 splicing auxiliary factor, putative
retrotransposon hot spot (RHS) protein, putative
isocitrate dehydrogenase, putative

elongation factor 1-alpha (EF-1-alpha), putative
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Anexos

7,71E-04
7,76E-04
9,60E-04
9,69E-04
3,33E-15
1,33E-14
1,55E-14
1,67E-14
3,22E-14
3,22E-14
1,18E-13
2,36E-13
2,85E-13
3,83E-13
5,64E-13
5,67E-13
7,55E-13
7,89E-13
8,15E-13
8,38E-13
9,40E-13
1,09E-12
1,11E-12
1,81E-12
1,90E-12
2,10E-12
3,19E-12
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Low
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Low
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Stress
Stress
Stress
Stress
Stress

Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol

Tc00.1047053507809.100
Tc00.1047053504191.10
Tc00.1047053503955.20
Tc00.1047053504069.80
Tc00.1047053510187.160

Tc00.1047053511181.50
Tc00.1047053506297.190

Tc00.1047053509649.30
Tc00.1047053504017.10
Tc00.1047053503873.10
Tc00.1047053510395.10
Tc00.1047053506435.410
Tc00.1047053510965.5
Tc00.1047053506297.150
Tc00.1047053509879.40
Tc00.1047053507547.90
Tc00.1047053507063.90
Tc00.1047053506649.70
Tc00.1047053508041.30
Tc00.1047053511293.69
Tc00.1047053507907.50
Tc00.1047053510901.60
Tc00.1047053511047.40

Tc00.1047053506721.30
Tc00.1047053507091.50

hypothetical protein, conserved

sterol 24-c-methyltransferase, putative
mitochondrial DNA polymerase beta, putative
ATP synthase F1 subunit gamma protein, putative

developmentally regulated GTP-binding protein, putative
mitochondrial processing peptidase, beta subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative

pyruvate phosphate dikinase, putative
proteasome regulatory non-ATPase subunit 8, putative,26S
proteasome regulatory subunit, putative

basic transcription factor 3a, putative

cytochrome-B5 reductase, putative

ATP synthase, alpha chain, mitochondrial precursor, putative
uracil phosphoribosyltransferase, putative

elongation factor 2, putative

40S ribosomal protein S5, putative

fumarate hydratase, putative

glycosomal phosphoenolpyruvate carboxykinase, putative
mitochondrial DNA polymerase beta, putative
fructose-1,6-bisphosphatase, cytosolic, putative

40S ribosomal protein S15a, putative

glycosomal malate dehydrogenase, putative

hypothetical protein, conserved

replication factor A, 51kDa subunit, putative
NADH-cytochrome B5 reductase, putative

calpain-like cysteine peptidase, putative,cysteine peptidase,
Clan CA, family C2, putative

aspartate carbamoyltransferase, putative
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Anexos

5,08E-12
5,70E-12
6,40E-12
8,32E-12
1,17E-11

1,19E-11
1,31E-11

1,52E-11
1,84E-11
2,15E-11
2,38E-11
2,75E-11
2,81E-11
3,45E-11
3,62E-11
3,66E-11
3,69E-11
3,82E-11
8,16E-11
8,33E-11
8,95E-11
9,43E-11
9,80E-11

1,02E-10
1,03E-10
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65
66
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Low
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Low
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Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053506925.120
Tc00.1047053511727.140
Tc00.1047053510663.19
Tc00.1047053510943.50
Tc00.1047053510329.270
Tc00.1047053510877.55
Tc00.1047053511303.60
Tc00.1047053511285.120
Tc00.1047053510801.10
Tc00.1047053506247.210

Tc00.1047053510105.230
Tc00.1047053510821.60
Tc00.1047053507875.20
Tc00.1047053508375.30
Tc00.1047053507795.50
Tc00.1047053507211.30
Tc00.1047053507883.109
Tc00.1047053503819.30
Tc00.1047053508823.120
Tc00.1047053506247.220
Tc00.1047053508731.60
Tc00.1047053467287.30
Tc00.1047053508827.40
Tc00.1047053503611.20
Tc00.1047053508387.20
Tc00.1047053507713.30

eukaryotic initiation factor 5a, putative
phenylalanyl-tRNA synthetase alpha chain, putative

60S ribosomal subunit protein L31, putative
delta-1-pyrroline-5-carboxylate dehydrogenase, putative
fumarate hydratase, putative

acyl-CoA binding protein, putative

translation initiation factor, putative

ATP-dependent RNA helicase, putative

calpain-like cysteine peptidase, putative

hypothetical protein, conserved

glyceraldehyde 3-phosphate dehydrogenase, cytosolic,
putative

ribonucleoprotein p18, mitochondrial precursor, putative
glutamate dehydrogenase, putative

aspartate carbamoyltransferase, putative

syntaxin, putative

hypothetical protein, conserved

mitochondrial malate dehydrogenase, putative
eukaryotic translation initiation factor 2 subunit, putative
ribosomal protein S20, putative

histidine ammonia-lyase, putative

adenylosuccinate synthetase, putative

ATPase beta subunit, putative

acyl-CoA dehydrogenase, putative

ribosomal protein L24, putative

methylthioadenosine phosphorylase, putative

heat shock protein 85, putative
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Anexos

1,03E-10
1,05E-10
1,21E-10
1,22E-10
1,22E-10
1,37E-10
1,42E-10
1,44E-10
1,48E-10
1,50E-10

1,60E-10
1,62E-10
1,77E-10
1,81E-10
1,83E-10
2,01E-10
2,48E-10
2,50E-10
3,28E-10
3,45E-10
3,65E-10
3,84E-10
3,85E-10
3,98E-10
4,01E-10
4,16E-10
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86
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Low
Low
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Low
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Low
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Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress

Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol

Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053463451.10
Tc00.1047053509233.180
Tc00.1047053511189.30
Tc00.1047053510329.130
Tc00.1047053510535.64
Tc00.1047053504181.10
Tc00.1047053509013.10
Tc00.1047053509965.380
Tc00.1047053510351.90
Tc00.1047053503593.70

Tc00.1047053511287.49
Tc00.1047053511277.250
Tc00.1047053511649.160
Tc00.1047053511811.10

Tc00.1047053508461.140
Tc00.1047053509595.50

Tc00.1047053508301.20
Tc00.1047053511815.40
Tc00.1047053503643.3
Tc00.1047053511817.40
Tc00.1047053510877.30
Tc00.1047053504153.310
Tc00.1047053510299.10
Tc00.1047053504147.200
Tc00.1047053503841.10

hypothetical protein, conserved

ATPase beta subunit, putative

40S ribosomal protein S13, putative
UDP-glucose:glycoprotein glucosyltransferase
hypothetical protein, conserved

60S ribosomal protein L9, putative

calpain-like cysteine peptidase, putative

dTDP-glucose 4,6-dehydratase, putative
dihydrolipoamide branched chain transacylase, putative
eukaryotic peptide chain release factor subunit 1, putative
prostaglandin F synthase, putative,aldo/keto reductase,
putative

hypothetical protein, conserved

hypothetical protein, conserved

408S ribosomal protein S15, putative

poly(A)-binding protein, putative, polyadenylate-binding
protein, putative

ribonuclease Il-like protein, putative

mitochondrial processing peptidase, beta subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative
hypothetical protein, conserved

60S ribosomal protein L4, putative

NADH-cytochrome B5 reductase, putative

hypothetical protein, conserved

heat shock protein, putative

hypothetical protein, conserved

proteasome regulatory ATPase subunit, putative
proteasome activator protein PA26, putative
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Anexos

5,44E-10
5,45E-10
5,52E-10
6,08E-10
6,14E-10
6,53E-10
6,95E-10
7,45E-10
8,15E-10
8,33E-10

8,53E-10
8,73E-10
9,40E-10
9,76E-10

1,32E-09
1,33E-09

1,40E-09
1,43E-09
1,44E-09
1,46E-09
1,46E-09
2,26E-09
2,41E-09
2,57E-09
2,82E-09
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Low

A e A e e e )

N

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol

Tc00.1047053509177.68
Tc00.1047053506679.140
Tc00.1047053506227.150
Tc00.1047053503579.60
Tc00.1047053509331.74
Tc00.1047053505989.110
Tc00.1047053439653.10
Tc00.1047053507993.390

Tc00.1047053507897.30
Tc00.1047053509733.170
Tc00.1047053503789.70
Tc00.1047053508153.730
Tc00.1047053487507.10
Tc00.1047053509683.117
Tc00.1047053510821.50

Tc00.1047053510911.50
Tc00.1047053511727.50
Tc00.1047053507517.50
Tc00.1047053511507.20
Tc00.1047053511069.10
Tc00.1047053409117.20
Tc00.1047053506933.60

Tc00.1047053506007.40
Tc00.1047053504069.30
Tc00.1047053511391.120

translation initiation factor, putative

408S ribosomal protein S10, putative

protein kinase A regulatory subunit, putative
hypothetical protein

hypothetical protein, conserved

hypothetical protein, conserved

NADH-dependent fumarate reductase, putative
pyruvate kinase 2, putative
serine/threonine-protein kinase A, putative,protein kinase,
putative

transitional endoplasmic reticulum ATPase, putative
hypothetical protein, conserved

elongation initiation factor 2 alpha subunit, putative
tryparedoxin peroxidase, putative

40S ribosomal protein S4, putative

replication Factor A 28 kDa subunit, putative
glycine dehydrogenase [decarboxylating], putative,glycine
cleavage system P-protein, putative

hypothetical protein, conserved
hypothetical protein

hypothetical protein, conserved
40S ribosomal protein S8, putative
408S ribosomal protein S14, putative

mitochondrial RNA binding protein, putative
protein kinase, putative,mitogen-activated protein kinase,
putative

60S ribosomal protein L32, putative
glutamamyl carboxypeptidase, putative,metallo-peptidase,
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Anexos

2,82E-09
2,90E-09
3,29E-09
3,31E-09
3,45E-09
3,59E-09
4,19E-09
4,44E-09

5,66E-09
6,15E-09
6,66E-09
7,60E-09
7,83E-09
8,03E-09
8,60E-09

8,96E-09
9,23E-09
9,32E-09
9,66E-09
9,81E-09
1,00E-08
1,06E-08

1,06E-08
1,11E-08
1,31E-08
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Stress
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Stress
Stress
Stress
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Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
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Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053508307.150
Tc00.1047053506563.40
Tc00.1047053508299.60
Tc00.1047053510679.40
Tc00.1047053442383.9
Tc00.1047053508277.160
Tc00.1047053510661.250
Tc00.1047053503793.10
Tc00.1047053505183.30
Tc00.1047053509139.10
Tc00.1047053509239.10
Tc00.1047053506883.50
Tc00.1047053510187.100
Tc00.1047053510089.110
Tc00.1047053511003.30
Tc00.1047053508707.120
Tc00.1047053507021.110
Tc00.1047053511067.20

Tc00.1047053506507.10
Tc00.1047053506593.19
Tc00.1047053511573.20
Tc00.1047053506959.30
Tc00.1047053508257.200
Tc00.1047053506679.94
Tc00.1047053510303.310

clan MH, family M18, putative
hypothetical protein, conserved

beta tubulin, putative

60S ribosomal protein L2, putative
hypothetical protein

40S ribosomal protein SA, putative
glutaminyl-tRNA synthetase, putative
cystathione gamma lyase, putative
2-oxoglutarate dehydrogenase subunit, putative
malic enzyme, putative

hypothetical protein, conserved

fatty acid desaturase, putative
hypothetical protein, conserved
glucokinase 1, putative

hypothetical protein, conserved
hypothetical protein, conserved
hypothetical protein, conserved
hypothetical protein, conserved

60S ribosomal protein L26, putative

N-acetylglucosamine-6-phosphate deacetylase-like protein,

putative

ribosomal protein S7, putative

hypothetical protein

ATP-dependent DEAD/H RNA helicase, putative
hypothetical protein, conserved

408S ribosomal protein S18, putative
hypothetical protein, conserved
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Anexos

1,31E-08
1,35E-08
1,41E-08
1,42E-08
1,46E-08
1,62E-08
1,78E-08
1,82E-08
1,90E-08
2,06E-08
2,06E-08
2,27E-08
2,58E-08
2,88E-08
2,89E-08
2,92E-08
2,92E-08
3,12E-08

3,14E-08
3,80E-08
3,91E-08
4,02E-08
4,02E-08
4,38E-08
4,51E-08
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Stress
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Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol

Tc00.1047053506559.200
Tc00.1047053503943.20
Tc00.1047053432787.10
Tc00.1047053413977.10
Tc00.1047053507513.90
Tc00.1047053510431.180
Tc00.1047053504001.20
Tc00.1047053506937.10
Tc00.1047053508319.30
Tc00.1047053507765.60
Tc00.1047053506933.20
Tc00.1047053503815.10
Tc00.1047053507913.39
Tc00.1047053508153.130
Tc00.1047053510647.30
Tc00.1047053507011.30
Tc00.1047053506503.69
Tc00.1047053503777.19
Tc00.1047053507023.160
Tc00.1047053506297.270
Tc00.1047053507093.220
Tc00.1047053508547.150
Tc00.1047053507793.10
Tc00.1047053506297.260
Tc00.1047053507521.140

Tc00.1047053507657.10

thioredoxin, putative

hypothetical protein, conserved

hypothetical protein, conserved (pseudogene)
hypothetical protein, conserved

RNA-editing complex protein MP100, putative
hypothetical protein, conserved

hypothetical protein, conserved

cytosolic malate dehydrogenase, putative
hypothetical protein, conserved

408S ribosomal protein S21, putative
ribonucleoside-diphosphate reductase large chain, putative
alkyl-dihydroxyacetone phosphate synthase, putative
glutaminyl-tRNA synthetase, putative

enoyl-CoA hydratase, mitochondrial precursor, putative
tryptophanyl-tRNA synthetase, putative

hypothetical protein, conserved

glycosomal malate dehydrogenase, putative
phosphoribosylpyrophosphate synthetase, putative
hypothetical protein, conserved

60S ribosomal protein L28, putative

RNA-binding protein, putative

hypothetical protein, conserved

hypothetical protein, conserved

lanosterol 14-alpha-demethylase, putative

hypothetical protein, conserved
glutamamyl carboxypeptidase, putative,metallo-peptidase,
clan MH, family M18, putative
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Anexos

4,62E-08
4,78E-08
5,23E-08
5,28E-08
5,29E-08
5,46E-08
5,77E-08
5,93E-08
6,09E-08
6,16E-08
6,41E-08
6,56E-08
6,58E-08
6,71E-08
7,81E-08
7,83E-08
7,97E-08
8,55E-08
8,77E-08
8,91E-08
9,10E-08
9,45E-08
9,58E-08
9,64E-08
9,87E-08

9,97E-08



176
177
178
179
180
181

182
183
184
185
186
187
188
189
190
191

192
193
194
195
196
197

198
199

Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low

Low
Low

N N = T = S S B N N e e e

e e e

Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol

Tc00.1047053511729.40
Tc00.1047053506211.60
Tc00.1047053511589.10
Tc00.1047053509917.19
Tc00.1047053508355.330
Tc00.1047053445281.9

Tc00.1047053511367.340
Tc00.1047053504121.30
Tc00.1047053507031.29
Tc00.1047053436535.19
Tc00.1047053504117.20
Tc00.1047053506817.30
Tc00.1047053508461.280
Tc00.1047053511807.260
Tc00.1047053506943.50
Tc00.1047053511807.250

Tc00.1047053509901.170
Tc00.1047053508297.50
Tc00.1047053511573.40
Tc00.1047053509287.50
Tc00.1047053511903.110
Tc00.1047053504017.20

Tc00.1047053506147.9
Tc00.1047053508707.200

60S ribosomal protein L9, putative

RNA-binding protein, putative

ATP synthase, putative

retrotransposon hot spot (RHS) protein, putative
hypothetical protein, conserved

calpain-like cysteine peptidase, putative

mitochondrial processing peptidase alpha subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative
60S ribosomal protein L4, putative

nucleosome assembly protein, putative
glucose-6-phosphate dehydrogenase, putative
sedoheptulose-1,7-bisphosphatase, putative

ribosomal protein L27, putative

protein kinase A catalytic subunit isoform 2, putative
hypothetical protein, conserved

glyceraldehyde 3-phosphate dehydrogenase, putative
hypothetical protein, conserved

apurinic/apyrimidinic endonuclease,APE1/exolll-related
apurinic/apyrimidinic endonuclease

short chain dehydrogenase, putative
mitogen-activated protein kinase, putative
glucose-6-phosphate 1-dehydrogenase, putative
40S ribosomal protein S8, putative

hypothetical protein, conserved

prostaglandin F2alpha synthase,dehydrogenase,
putative,NADH:flavin oxidoreductase/NADH oxidase,
putative

nucleoside diphosphate kinase, putative
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Anexos

1,02E-07
1,08E-07
1,12E-07
1,12E-07
1,12E-07
1,13E-07

1,21E-07
1,24E-07
1,26E-07
1,38E-07
1,48E-07
1,59E-07
1,69E-07
1,91E-07
2,04E-07
2,05E-07

2,07E-07
2,09E-07
2,20E-07
2,31E-07
2,51E-07
2,52E-07

2,87E-07
3,03E-07



200
201
202
203
204
205
206
207

208
209
210
211
212
213
214
215
216
217
218
219
220
221

222
223
224

Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low

A e e e )

P R PR RPRPRPRPRRRERERPR

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol

Tc00.1047053510739.19
Tc00.1047053506581.60
Tc00.1047053506839.80
Tc00.1047053509777.130
Tc00.1047053511367.129
Tc00.1047053504021.109
Tc00.1047053503467.9
Tc00.1047053506235.20

Tc00.1047053506989.190
Tc00.1047053506945.240
Tc00.1047053506525.80
Tc00.1047053503719.20
Tc00.1047053506321.280
Tc00.1047053508707.227
Tc00.1047053430737.20
Tc00.1047053506789.280
Tc00.1047053509233.80
Tc00.1047053507611.10
Tc00.1047053503861.10
Tc00.1047053510687.149
Tc00.1047053510957.9
Tc00.1047053504163.30

Tc00.1047053506341.10
Tc00.1047053506885.70
Tc00.1047053504113.20

cystathione gamma lyase, putative

hypothetical protein, conserved
phosphoribosylpyrophosphate synthetase, putative
hypothetical protein, conserved

hypothetical protein, conserved

40S ribosomal protein S3, putative
NADH-dependent fumarate reductase, putative
hypothetical protein, conserved

lipophosphoglycan biosynthetic protein, putative,heat shock
protein 90, putative; glucose regulated protein 94, putative
ATP synthase, epsilon chain, putative

N-myristoyl transferase, putative

40S ribosomal protein SA, putative

hypothetical protein, conserved

ATP binding protein-like protein, putative
hypothetical protein, conserved
methylthioadenosine phosphorylase, putative

heat shock protein DnaJ, putative

retrotransposon hot spot (RHS) protein, putative
retrotransposon hot spot (RHS) protein, putative
coatomer alpha subunit, putative

calpain-like cysteine peptidase, putative

40S ribosomal protein S9, putative

N-acetylglucosamine-6-phosphate deacetylase-like protein,
putative

polyadenylate-binding protein 1, putative
MYHT7B protein, putative
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Anexos

3,22E-07
3,58E-07
3,63E-07
4,30E-07
4,36E-07
4,53E-07
4,58E-07
4,66E-07

4,76E-07
5,05E-07
5,17E-07
5,23E-07
5,35E-07
5,67E-07
6,01E-07
6,16E-07
6,34E-07
6,37E-07
6,51E-07
6,56E-07
6,62E-07
6,63E-07

7,76E-07
8,01E-07
8,06E-07



225
226
227
228
229
230
231
232
233
234

235

236
237
238
239
240
241
242
243
244

245
246
247
248

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Low

Low
Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
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Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol

Tc00.1047053509569.90
Tc00.1047053508881.140
Tc00.1047053508741.170
Tc00.1047053508661.34
Tc00.1047053511903.40
Tc00.1047053506691.14
Tc00.1047053510543.90
Tc00.1047053508175.146
Tc00.1047053503453.30
Tc00.1047053511139.20

Tc00.1047053507389.70

Tc00.1047053506795.50
Tc00.1047053507915.5

Tc00.1047053508669.10
Tc00.1047053503903.50
Tc00.1047053508205.48
Tc00.1047053506883.60
Tc00.1047053506413.80
Tc00.1047053504251.30
Tc00.1047053510175.90

Tc00.1047053506583.70
Tc00.1047053503617.40
Tc00.1047053511581.10
Tc00.1047053509351.10

ARP2/3 complex subunit, putative

hypothetical protein

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

ATP-dependent DEAD/H RNA helicase, putative
retrotransposon hot spot (RHS) protein, putative
60S ribosomal protein L23a, putative

60S ribosomal protein L30, putative

408S ribosomal protein S11, putative

peptidase, putative,metallo-peptidase, Clan ME, Family M16,
putative

poly(A) polymerase, putative,polynucleotide
adenylyltransferase, putative

glutaminyl-tRNA synthetase, putative
hypothetical protein, conserved
hypothetical protein, conserved
hypothetical protein, conserved
hypothetical protein, conserved
cyclophilin, putative

hypothetical protein, conserved

retrotransposon hot spot (RHS) protein, putative

cytosolic factor SEC14,
putative,phosphatidylinositol/phosphatidylcholine transfer
protein, putative

ATPase alpha subunit, putative
fatty acyl CoA synthetase 2, putative
delta-1-pyrroline-5-carboxylate dehydrogenase, putative
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Anexos

8,69E-07
9,88E-07
1,01E-06
1,02E-06
1,03E-06
1,03E-06
1,04E-06
1,04E-06
1,06E-06
1,06E-06

1,07E-06

1,15E-06
1,18E-06
1,21E-06
1,23E-06
1,48E-06
1,52E-06
1,59E-06
1,60E-06
1,61E-06

2,05E-06
2,14E-06
2,22E-06
2,26E-06



249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264

265
266
267
268
269

270
271
272
273

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low

Low
Low
Low
Low
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Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol

Tc00.1047053506337.50
Tc00.1047053506303.70
Tc00.1047053508003.10
Tc00.1047053509047.10
Tc00.1047053510039.90
Tc00.1047053508153.1050
Tc00.1047053509175.18
Tc00.1047053504149.160
Tc00.1047053506389.70
Tc00.1047053504181.20
Tc00.1047053509051.30
Tc00.1047053508461.480
Tc00.1047053507617.9
Tc00.1047053507923.40
Tc00.1047053509671.80
Tc00.1047053506753.164

Tc00.1047053507083.30
Tc00.1047053511163.40
Tc00.1047053507519.110
Tc00.1047053511483.40
Tc00.1047053508197.10

Tc00.1047053506295.160
Tc00.1047053506025.14
Tc00.1047053506355.50
Tc00.1047053506729.90

hypothetical protein, conserved

hypothetical protein, conserved

retrotransposon hot spot (RHS) protein, putative
hypothetical protein

60S ribosomal protein L35, putative

hypothetical protein, conserved

hypothetical protein, conserved
phosphoinositide-specific phospholipase C, putative
hypothetical protein, conserved

408S ribosomal protein S23, putative

dTDP-glucose 4,6-dehydratase, putative

60S ribosomal protein L23, putative

prostaglandin F2alpha synthase

hypothetical protein, conserved

60S ribosomal protein L5, putative

hypothetical protein, conserved
apurinic/apyrimidinic endonuclease, putative,APE1/exolll-
related apurinic/apyrimidinic endonuclease, putative
hypothetical protein, conserved

60S ribosomal protein L7, putative

prefoldin subunit 2, putative

60S ribosomal protein L11, putative

2-oxoisovalerate dehydrogenase beta subunit, mitochondrial
precursor, putative

ribosomal protein S29, putative

chaperone Dnal protein, putative

hypothetical protein, conserved
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Anexos

2,26E-06
2,29E-06
2,29E-06
2,29E-06
2,40E-06
2,43E-06
2,47E-06
2,65E-06
2,68E-06
2,71E-06
2,73E-06
2,76E-06
3,19E-06
3,21E-06
3,34E-06
4,52E-06

4,71E-06
4,87E-06
4,96E-06
5,15E-06
5,23E-06

5,24E-06
5,26E-06
5,42E-06
5,63E-06



274
275
276

277
278
279

280
281
282
283
284
285
286
287
288
289
290
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292
293
294
295
296
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Low
Low
Low

Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Low

Low
Low
Low
Low
Low
Low
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Stress
Stress
Stress

Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress

Stress
Stress
Stress
Stress
Stress
Stress

Postpol
Postpol
Postpol

Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053506301.30
Tc00.1047053510901.210
Tc00.1047053508401.20

Tc00.1047053507603.230
Tc00.1047053506953.49
Tc00.1047053510187.290

Tc00.1047053503939.80
Tc00.1047053506801.90
Tc00.1047053508153.20
Tc00.1047053508387.140
Tc00.1047053508707.90
Tc00.1047053511303.150
Tc00.1047053508355.170
Tc00.1047053511661.10
Tc00.1047053504427.30
Tc00.1047053511815.4
Tc00.1047053506947.20

Tc00.1047053503935.20

Tc00.1047053510579.20
Tc00.1047053507501.10
Tc00.1047053507609.60
Tc00.1047053504105.94
Tc00.1047053506227.140
Tc00.1047053510657.50

hypothetical protein, conserved

hypothetical protein, conserved

retrotransposon hot spot (RHS) protein, putative
hydroxyacylglutathione hydrolase, putative,glyoxalase II,
putative

glucose-6-phosphate 1-dehydrogenase, putative
ATP-dependent DEAD/H RNA helicase, putative

prolyl-tRNA synthetase, putative,bifunctional aminoacyl-trna
synthetase, putative

hypothetical protein, conserved

dynamin, putative,vacuolar sortin protein 1, putative
hypothetical protein, conserved

proteasome regulatory non-ATPase subunit 7, putative
hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

proteasome regulatory ATPase subunit 5, putative

hypothetical protein, conserved

2-oxoglutarate dehydrogenase, E2 component,
dihydrolipoamide succinyltransferase, putative
metalloprotease-like protein, putative,peptide deformylase,
putative,polypeptide deformylase, putative

retrotransposon hot spot (RHS) protein, putative
myo-inositol-1-phosphate synthase, putative
ribosomal protein S25, putative

hypothetical protein, conserved

hypothetical protein, conserved
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Anexos

6,10E-06
6,63E-06
6,71E-06

7,04E-06
7,06E-06
7,09E-06

7,14E-06
7,34E-06
7,63E-06
7,78E-06
7,99E-06
8,06E-06
8,12E-06
8,24E-06
8,33E-06
8,50E-06
8,80E-06

8,96E-06

9,62E-06
1,04E-05
1,04E-05
1,05E-05
1,07E-05
1,13E-05
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305
306
307

308
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316
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Low
Low

Low
Low
Low
Low

Low

Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

N e

e

P R R R RPRPRPRPRRRERRERERPR

Stress
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Stress
Stress

Stress

Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Postpol
Postpol

Postpol
Postpol
Postpol
Postpol

Postpol

Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053511491.60
Tc00.1047053504013.11

Tc00.1047053509695.210
Tc00.1047053510819.4
Tc00.1047053508413.50
Tc00.1047053408799.19

Tc00.1047053511391.160

Tc00.1047053510431.10
Tc00.1047053508387.70
Tc00.1047053503619.20

Tc00.1047053508537.10
Tc00.1047053511301.110
Tc00.1047053508479.180
Tc00.1047053455721.9
Tc00.1047053506625.60
Tc00.1047053504069.20
Tc00.1047053503509.10
Tc00.1047053507993.260
Tc00.1047053506297.220
Tc00.1047053503449.10
Tc00.1047053503899.20
Tc00.1047053511277.330
Tc00.1047053511647.40
Tc00.1047053508169.9

kinesin, putative
ribosomal protein L13, putative

serine carboxypeptidase (CBP1), putative,serine peptidase,

clan SC, family S10, putative

NADH-cytochrome b5 reductase, putative
RNA-binding protein, putative
isopentenyl-diphosphate delta-isomerase, putative
cytochrome c1, heme protein, mitochondrial precursor,
putative

isopentenyl-diphosphate delta-isomerase,
putative,isomerase, putative

hypothetical protein, conserved

hypothetical protein, conserved

glyceraldehyde 3-phosphate dehydrogenase, cytosolic,
putative

inosine-5'-monophosphate dehydrogenase, putative
hypothetical protein, conserved
cytochrome c oxidase subunit 10, putative
inositol 5-phosphatase 1, putative
cytochrome C oxidase subunit VI, putative
hypothetical protein, conserved
hypothetical protein, conserved
hypothetical protein, conserved

60S ribosomal protein L17, putative

408S ribosomal protein S16, putative
uracil-DNA glycosylase

hypothetical protein, conserved
elongation factor 2, putative

293

Anexos

1,21E-05
1,26E-05

1,36E-05
1,38E-05
1,41E-05
1,53E-05

1,56E-05

1,57E-05
1,59E-05
1,64E-05

1,72E-05
1,75E-05
1,90E-05
1,91E-05
1,94E-05
1,95E-05
2,15E-05
2,17E-05
2,18E-05
2,28E-05
2,29E-05
2,46E-05
2,47E-05
2,53E-05
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Low
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Stress
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Stress
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Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
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Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol

Tc00.1047053511283.90

Tc00.1047053508473.10
Tc00.1047053506795.44

Tc00.1047053506563.220
Tc00.1047053507715.34
Tc00.1047053511529.210
Tc00.1047053452475.10
Tc00.1047053507975.80
Tc00.1047053506931.80
Tc00.1047053468941.9
Tc00.1047053506337.70
Tc00.1047053509505.10
Tc00.1047053504797.110
Tc00.1047053508785.4
Tc00.1047053506295.100
Tc00.1047053509059.80
Tc00.1047053506795.29
Tc00.1047053508413.68
Tc00.1047053506925.14
Tc00.1047053504001.10
Tc00.1047053507165.59
Tc00.1047053506519.130

Tc00.1047053506831.79
Tc00.1047053507021.20
Tc00.1047053510761.44

N-myristoyl transferase, putative
retrotransposon hot spot (RHS) protein,
putative,retrotransposon hot spot protein 1 (RHS1), putative

hypothetical protein, conserved

calpain-like cysteine peptidase, putative,cysteine peptidase,
Clan CA, family C2, putative

hypothetical protein, conserved

hypothetical protein, conserved

trans-sialidase, putative

hypothetical protein, conserved

P450 reductase, putative

ATP-dependent DEAD/H RNA helicase, putative
2-oxoglutarate dehydrogenase E1 component, putative
protein disulfide isomerase, putative

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

kinetoplastid membrane protein KMP-11

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

inosine-5'-monophosphate dehydrogenase, putative
pre-mRNA splicing factor ATP-dependent RNA helicase,
putative

ESAG8-associated protein, putative
cyclophilin-like protein, putative
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2,58E-05

2,65E-05
2,72E-05

2,98E-05
3,11E-05
3,18E-05
3,24E-05
3,24E-05
3,24E-05
3,29E-05
3,33E-05
3,33E-05
3,51E-05
3,55E-05
4,31E-05
4,34E-05
4,46E-05
5,15E-05
5,18E-05
5,40E-05
5,56E-05
5,93E-05

5,99E-05
6,23E-05
6,68E-05
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Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress

Stress
Stress
Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol

Postpol
Postpol
Postpol
Postpol

Tc00.1047053506801.110
Tc00.1047053440363.10
Tc00.1047053511281.60
Tc00.1047053507811.40
Tc00.1047053507305.20
Tc00.1047053503511.10
Tc00.1047053508989.90

Tc00.1047053508999.190
Tc00.1047053503893.100
Tc00.1047053510531.54
Tc00.1047053506933.30
Tc00.1047053508257.170
Tc00.1047053511303.40
Tc00.1047053506871.180
Tc00.1047053503805.10
Tc00.1047053507257.60
Tc00.1047053506811.170
Tc00.1047053508185.10
Tc00.1047053509965.60

Tc00.1047053506925.300
Tc00.1047053509719.40

Tc00.1047053511329.10
Tc00.1047053504147.70
Tc00.1047053508503.20
Tc00.1047053504839.28

hypothetical protein, conserved

hypothetical protein, conserved

pyruvate kinase 2, putative

hypothetical protein, conserved

casein kinase, putative

hypothetical protein, conserved

hypothetical protein, conserved

calpain-like cysteine peptidase, putative,cysteine peptidase,
Clan CA, family C2, putative

hypothetical protein, conserved

small nuclear ribonucleoprotein, putative

hypothetical protein, conserved

dynein heavy chain, putative

carnitine O-acetyltransferase, putative

hypothetical protein, conserved

hypothetical protein, conserved

fumarate hydratase, putative

hypothetical protein, conserved

enoyl-CoA hydratase, mitochondrial precursor, putative

NUDIX hydrolase, putative

cyclophilin A,PPlase,rotamase,peptidyl-prolyl cis-trans
isomerase

cytochrome P450, putative

calpain-like cysteine peptidase, putative,cysteine peptidase,
Clan CA, family C2, putative

hypothetical protein, conserved

cytochrome c oxidase subunit V, putative

tryparedoxin peroxidase, putative
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Anexos

7,05E-05
7,09E-05
7,11E-05
7,37E-05
7,67E-05
7,68E-05
7,70E-05

8,30E-05
8,31E-05
9,26E-05
9,33E-05
1,02E-04
1,12E-04
1,14E-04
1,26E-04
1,26E-04
1,30E-04
1,41E-04
1,47E-04

1,48E-04
1,48E-04

1,53E-04
1,72E-04
1,95E-04
2,05E-04
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377
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379
380
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382
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384
385
386
387
388
389
390
391
392
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394
395
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Low
Low
Low
Low

Low
Low
Low
Low
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Low
Low
Low

Low
Low
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Low
Low
Low
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Low
Low
Low
Low
Low

[ = = =

A e e

P R R R RPRPRRPRERRRERRER

Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053506925.260
Tc00.1047053506405.149
Tc00.1047053506579.20
Tc00.1047053509039.10

Tc00.1047053511261.160
Tc00.1047053504045.5
Tc00.1047053506959.110
Tc00.1047053508153.890
Tc00.1047053410923.20
Tc00.1047053506857.90
Tc00.1047053511367.370
Tc00.1047053506473.20

Tc00.1047053511277.170
Tc00.1047053511667.20
Tc00.1047053507883.70
Tc00.1047053508461.120
Tc00.1047053507603.200
Tc00.1047053508781.110
Tc00.1047053511365.70
Tc00.1047053506693.4
Tc00.1047053511283.190
Tc00.1047053506195.110
Tc00.1047053503453.50
Tc00.1047053510445.50
Tc00.1047053506127.110

protein kinase, putative

ribosomal protein L21E (60S), putative

hypothetical protein, conserved

hypothetical protein, conserved

pyruvate dehydrogenase E1 component alpha subunit,
putative

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

retrotransposon hot spot (RHS) protein, putative
proteasome regulatory ATPase subunit 1, putative
elongation factor 1-alpha (EF-1-alpha), putative

Dnal chaperone protein, putative

ATP-dependent zinc metallopeptidase, putative,metallo-
peptidase, clan MA(E), family M41, putative
retrotransposon hot spot (RHS) protein, putative
hypothetical protein, conserved

hypothetical protein, conserved

proteasome regulatory ATPase subunit 3, putative
2-oxoisovalerate dehydrogenase alpha subunit, putative
proteasome regulatory non-ATPase subunit, putative
elongation initiation factor 2 alpha subunit, putative

U2 small nuclear ribonucleoprotein 40k Da, putative
malate dehydrogenase, putative

hypothetical protein, conserved

S-adenosylmethionine synthetase, putative

eukaryotic peptide chain release factor subunit 1, putative
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Anexos

2,06E-04
2,15E-04
2,19E-04
2,33E-04

2,60E-04
2,87E-04
3,00E-04
3,12E-04
3,16E-04
3,35E-04
3,52E-04
3,66E-04

3,75E-04
3,75E-04
3,76E-04
3,77E-04
3,82E-04
3,85E-04
3,87E-04
4,25E-04
4,44E-04
4,74E-04
4,79E-04
4,82E-04
5,23E-04
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398
399
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404
405
406
407
408
409

410
411
412
413
414
415
416
417

418
419
420
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Low
Low
Low
Low
Low
Low
Low
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Low
Low
Low
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Low
Low
Low
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Low
Low
Low
Low
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Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol

Tc00.1047053510265.10
Tc00.1047053504163.110
Tc00.1047053420533.9
Tc00.1047053503607.4
Tc00.1047053509151.140
Tc00.1047053508207.170
Tc00.1047053506261.10
Tc00.1047053508217.9
Tc00.1047053504177.20
Tc00.1047053511019.99
Tc00.1047053504013.100
Tc00.1047053508881.90
Tc00.1047053508707.190

Tc00.1047053507831.70
Tc00.1047053511283.10
Tc00.1047053510649.24
Tc00.1047053504153.330
Tc00.1047053507011.150
Tc00.1047053503697.30
Tc00.1047053510661.60
Tc00.1047053511445.90

Tc00.1047053511809.20
Tc00.1047053508173.160
Tc00.1047053511145.40
Tc00.1047053511011.10

quinone oxidoreductase, putative
N-acetyltransferase subunit Natl, putative
dihydrofolate reductase-thymidylate synthase, putative
retrotransposon hot spot (RHS) protein, putative
60S ribosomal protein L23a, putative
hypothetical protein

fatty acyl CoA synthetase 2, putative

dynein heavy chain, putative

fatty acyl CoA synthetase 2, putative

glutathione peroxidase, putative

ribosomal protein S19, putative

hypothetical protein, conserved

hypothetical protein, conserved
pyruvate dehydrogenase E1 component alpha subunit,
putative

hypothetical protein, conserved

membrane associated protein, putative
hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

glycerol kinase, glycosomal, putative
hypothetical protein, conserved
methylenetetrahydrofolate dehydrogenase-like protein,
putative

hypothetical protein, conserved

peroxin 14, putative

retrotransposon hot spot (RHS) protein, putative
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Anexos

5,24E-04
5,45E-04
5,57E-04
7,10E-04
7,43E-04
7,54E-04
7,79E-04
7,84E-04
7,87E-04
7,88E-04
8,33E-04
8,42E-04
8,86E-04

9,01E-04
9,38E-04
9,68E-04
1,09E-03
1,19E-03
1,21E-03
1,30E-03
1,41E-03

1,44E-03
1,57E-03
1,57E-03
1,66E-03
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429
430

431
432
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434

435
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437
438
439
440
441
442
443
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Low

Low
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Low
Low
Low

Low
Low
Low

Low
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Low
Low
Low
Low
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Low
Low
Low
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Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress

Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol

Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053510879.110

Tc00.1047053508595.50
Tc00.1047053507951.299
Tc00.1047053511231.14
Tc00.1047053504427.64
Tc00.1047053506673.69
Tc00.1047053504147.250
Tc00.1047053506829.90
Tc00.1047053506633.30

Tc00.1047053504153.140
Tc00.1047053507559.110
Tc00.1047053506821.100

Tc00.1047053509229.80

Tc00.1047053503899.119
Tc00.1047053510729.90
Tc00.1047053509119.39
Tc00.1047053511395.90
Tc00.1047053510431.220
Tc00.1047053511407.50
Tc00.1047053506779.20
Tc00.1047053507953.140
Tc00.1047053508515.40
Tc00.1047053511705.20

ribosomal protein L3, putative

cysteine peptidase, putative,cathepsin L-like, putative,major
cysteine proteinase, putative,cysteine peptidase, clan CA,
family C1, putative

hypothetical protein, conserved

hypothetical protein

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

aminopeptidase, putative,metallo-peptidase, clan MF, family
M17, putative

surface protease GP63, putative

hypothetical protein, conserved

mitochondrial processing peptidase alpha subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative
trypanothione/tryparedoxin dependent peroxidase 2,
putative

hypothetical protein, conserved

dynein heavy chain, putative
serine/threonine protein kinase, putative
hypothetical protein, conserved
hypothetical protein, conserved
hypothetical protein, conserved
trans-sialidase, putative

protein kinase, putative

putative prolyl carboxypeptidase, putative
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Anexos

1,69E-03

1,79E-03
2,01E-03
2,14E-03
2,29E-03
2,32E-03
2,36E-03
2,37E-03
2,53E-03

2,56E-03
2,60E-03
2,62E-03

2,68E-03

2,71E-03
2,98E-03
3,08E-03
3,14E-03
3,38E-03
3,39E-03
3,42E-03
3,50E-03
3,62E-03
3,90E-03
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447
448
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Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053510437.40

Tc00.1047053507757.70
Tc00.1047053507709.10
Tc00.1047053510743.80
Tc00.1047053511071.10
Tc00.1047053506729.40
Tc00.1047053511627.110
Tc00.1047053506435.410

Tc00.1047053508301.20
Tc00.1047053506925.319

Tc00.1047053509649.30
Tc00.1047053510579.70
Tc00.1047053509733.170
Tc00.1047053507297.20
Tc00.1047053511283.220
Tc00.1047053506297.190
Tc00.1047053455721.9
Tc00.1047053508827.40
Tc00.1047053508785.4
Tc00.1047053510121.20
Tc00.1047053510509.50
Tc00.1047053507883.109
Tc00.1047053506525.80
Tc00.1047053504069.80
Tc00.1047053508111.30

cytosolic malate dehydrogenase, putative
dihydrolipoamide dehydrogenase, putative,acetoin
dehydrogenase e3 component, putative
hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

heat shock protein Dnal, putative

uracil phosphoribosyltransferase, putative
mitochondrial processing peptidase, beta subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative

isocitrate dehydrogenase, putative
proteasome regulatory non-ATPase subunit 8, putative,26S
proteasome regulatory subunit, putative

nascent polypeptide associated complex subunit, putative
transitional endoplasmic reticulum ATPase, putative
cysteinyl-tRNA synthetase, putative

hypothetical protein, conserved

pyruvate phosphate dikinase, putative

cytochrome c oxidase subunit 10, putative

acyl-CoA dehydrogenase, putative

hypothetical protein, conserved

hexokinase, putative

mitochondrial RNA binding protein, putative
mitochondrial malate dehydrogenase, putative
N-myristoyl transferase, putative

ATP synthase F1 subunit gamma protein, putative
glutamate dehydrogenase, putative
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Anexos

3,95E-03

4,19E-03
4,53E-03
4,57E-03
4,84E-03
4,88E-03
1,11E-16
1,67E-14

3,77E-14
5,22E-14

6,11E-14
7,77E-14
8,66E-14
1,18E-13
1,64E-13
2,15E-13
3,19E-13
6,68E-13
8,19E-13
1,01E-12
1,11E-12
1,63E-12
1,72E-12
1,79E-12
1,99E-12
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Low
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Low

Low

Low
Low
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Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress

Stress

Stress

Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol

Postpol
Postpol

Tc00.1047053508041.30
Tc00.1047053507257.60
Tc00.1047053511285.120
Tc00.1047053509505.10
Tc00.1047053508949.4
Tc00.1047053507021.110
Tc00.1047053504423.30
Tc00.1047053510119.20
Tc00.1047053508173.54
Tc00.1047053508461.120
Tc00.1047053442383.9
Tc00.1047053507875.20
Tc00.1047053509233.180
Tc00.1047053508153.730

Tc00.1047053511287.49
Tc00.1047053508707.120
Tc00.1047053508169.20
Tc00.1047053508479.180
Tc00.1047053508951.20
Tc00.1047053509879.40

Tc00.1047053506507.10

Tc00.1047053506735.10

Tc00.1047053508461.140
Tc00.1047053510943.50

40S ribosomal protein S15a, putative

fumarate hydratase, putative

ATP-dependent RNA helicase, putative

protein disulfide isomerase, putative

elongation factor 1-alpha (EF-1-alpha), putative
hypothetical protein, conserved

hypothetical protein, conserved

elongation factor 1-alpha (EF-1-alpha), putative
hypothetical protein, conserved

hypothetical protein, conserved

40S ribosomal protein SA, putative

glutamate dehydrogenase, putative

ATPase beta subunit, putative

elongation initiation factor 2 alpha subunit, putative
prostaglandin F synthase, putative,aldo/keto reductase,
putative

hypothetical protein, conserved

elongation factor 2, putative

hypothetical protein, conserved

hexokinase, putative

fumarate hydratase, putative
N-acetylglucosamine-6-phosphate deacetylase-like protein,
putative

mitochondrial processing peptidase alpha subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative
poly(A)-binding protein, putative,polyadenylate-binding
protein, putative

delta-1-pyrroline-5-carboxylate dehydrogenase, putative
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Anexos

3,11E-12
3,16E-12
3,62E-12
3,66E-12
4,83E-12
5,04E-12
5,05E-12
7,40E-12
8,36E-12
8,79E-12
9,45E-12
1,14E-11
1,18E-11
1,21E-11

1,26E-11
1,64E-11
1,78E-11
2,02E-11
2,21E-11
2,73E-11

3,07E-11

3,18E-11

3,25E-11
3,74E-11
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Stress
Stress
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Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053504163.40
Tc00.1047053504117.20
Tc00.1047053503819.30
Tc00.1047053503893.100
Tc00.1047053508375.30
Tc00.1047053511303.60
Tc00.1047053508731.60
Tc00.1047053506297.40

Tc00.1047053510579.20
Tc00.1047053507907.50
Tc00.1047053509287.50
Tc00.1047053508707.90
Tc00.1047053508355.170
Tc00.1047053510119.9
Tc00.1047053506247.220
Tc00.1047053504017.10
Tc00.1047053511649.160
Tc00.1047053506247.150
Tc00.1047053509013.10
Tc00.1047053511529.210
Tc00.1047053511573.20
Tc00.1047053467287.30
Tc00.1047053508827.70
Tc00.1047053487507.10
Tc00.1047053510821.60
Tc00.1047053509153.90

fructose-bisphosphate aldolase, glycosomal, putative
sedoheptulose-1,7-bisphosphatase, putative

eukaryotic translation initiation factor 2 subunit, putative
hypothetical protein, conserved

aspartate carbamoyltransferase, putative

translation initiation factor, putative

adenylosuccinate synthetase, putative

hypothetical protein, conserved

metalloprotease-like protein, putative,peptide deformylase,
putative,polypeptide deformylase, putative

hypothetical protein, conserved

glucose-6-phosphate 1-dehydrogenase, putative
proteasome regulatory non-ATPase subunit 7, putative
hypothetical protein, conserved

elongation factor 1-alpha (EF-1-alpha), putative

histidine ammonia-lyase, putative

basic transcription factor 3a, putative

hypothetical protein, conserved

hypothetical protein, conserved

calpain-like cysteine peptidase, putative

hypothetical protein, conserved

hypothetical protein

ATPase beta subunit, putative

40S ribosomal protein S17, putative

tryparedoxin peroxidase, putative

ribonucleoprotein p18, mitochondrial precursor, putative
dihydrofolate reductase-thymidylate synthase, putative
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Anexos

3,99E-11
4,24E-11
4,42E-11
4,43E-11
4,45E-11
4,59E-11
4,76E-11
5,58E-11

6,62E-11
7,62E-11
7,89E-11
7,90E-11
7,96E-11
8,23E-11
8,57E-11
9,29E-11
1,12E-10
1,19E-10
1,52E-10
1,57E-10
1,65E-10
1,66E-10
1,73E-10
1,76E-10
1,83E-10
1,88E-10
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Stress
Stress
Stress
Stress
Stress
Stress
Stress
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Postpol

Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053509595.50
Tc00.1047053505989.110

Tc00.1047053508473.10
Tc00.1047053507547.90
Tc00.1047053503643.3

Tc00.1047053509105.70
Tc00.1047053503419.50
Tc00.1047053510407.80

Tc00.1047053509695.210
Tc00.1047053508547.150
Tc00.1047053507793.10
Tc00.1047053503955.20

Tc00.1047053506721.30
Tc00.1047053508299.60
Tc00.1047053506211.70
Tc00.1047053507081.130

Tc00.1047053509901.170
Tc00.1047053503815.10
Tc00.1047053507993.390
Tc00.1047053511727.140
Tc00.1047053508277.160
Tc00.1047053504181.10
Tc00.1047053436535.19

ribonuclease Il-like protein, putative

hypothetical protein, conserved

retrotransposon hot spot (RHS) protein,
putative,retrotransposon hot spot protein 1 (RHS1), putative
glycosomal phosphoenolpyruvate carboxykinase, putative
60S ribosomal protein L4, putative

thiol-dependent reductase 1, putative,thiol transferase,
putative,glutathione S-transferase, putative

RNA-binding protein RGGm, putative

hypothetical protein, conserved

serine carboxypeptidase (CBP1), putative,serine peptidase,
clan SC, family S10, putative

hypothetical protein, conserved

hypothetical protein, conserved

mitochondrial DNA polymerase beta, putative

calpain-like cysteine peptidase, putative,cysteine peptidase,
Clan CA, family C2, putative

60S ribosomal protein L2, putative

RNA-binding protein, putative

hypothetical protein, conserved

apurinic/apyrimidinic endonuclease,APE1/exolll-related
apurinic/apyrimidinic endonuclease
alkyl-dihydroxyacetone phosphate synthase, putative
pyruvate kinase 2, putative

phenylalanyl-tRNA synthetase alpha chain, putative
glutaminyl-tRNA synthetase, putative

60S ribosomal protein L9, putative

glucose-6-phosphate dehydrogenase, putative
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Anexos

2,28E-10
2,46E-10

2,49E-10
2,51E-10
2,65E-10

3,01E-10
3,35E-10
3,91E-10

3,95E-10
4,65E-10
4,76E-10
4,86E-10

5,00E-10
5,01E-10
5,35E-10
5,75E-10

6,57E-10
7,13E-10
7,46E-10
7,53E-10
7,89E-10
8,49E-10
8,68E-10



93

94

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

NN DN NN DNDDNDNDNDNDDNNDNNDNDNDDNNDNDNNDDNNDDNNDNNDNDNDNNDNDNNDMNDDNNDNNMNNDDNDDMNDDNDDND

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053510965.5
Tc00.1047053506679.140
Tc00.1047053509233.80
Tc00.1047053510187.160
Tc00.1047053506649.70
Tc00.1047053506301.30
Tc00.1047053468941.9
Tc00.1047053503399.20
Tc00.1047053510421.130
Tc00.1047053445281.9
Tc00.1047053507715.34
Tc00.1047053510395.10
Tc00.1047053505999.50
Tc00.1047053506885.70
Tc00.1047053510877.30
Tc00.1047053508387.20

Tc00.1047053508153.1050

Tc00.1047053511047.40
Tc00.1047053510187.290
Tc00.1047053509915.60
Tc00.1047053506933.20
Tc00.1047053510901.60
Tc00.1047053504121.30
Tc00.1047053506261.10
Tc00.1047053509489.29
Tc00.1047053508469.20
Tc00.1047053507063.90

elongation factor 2, putative

408S ribosomal protein S10, putative

heat shock protein Dnal, putative
developmentally regulated GTP-binding protein, putative
fructose-1,6-bisphosphatase, cytosolic, putative
hypothetical protein, conserved
ATP-dependent DEAD/H RNA helicase, putative
hydrolase, alpha/beta fold family, putative
hypothetical protein, conserved

calpain-like cysteine peptidase, putative
hypothetical protein, conserved

ATP synthase, alpha chain, mitochondrial precursor, putative

hypothetical protein, conserved
polyadenylate-binding protein 1, putative
hypothetical protein, conserved

methylthioadenosine phosphorylase, putative
hypothetical protein, conserved

NADH-cytochrome B5 reductase, putative
ATP-dependent DEAD/H RNA helicase, putative
retrotransposon hot spot (RHS) protein, putative
ribonucleoside-diphosphate reductase large chain, putative
replication factor A, 51kDa subunit, putative

60S ribosomal protein L4, putative

fatty acyl CoA synthetase 2, putative

proteasome regulatory non-ATP-ase subunit, putative
hypothetical protein, conserved

mitochondrial DNA polymerase beta, putative
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Anexos

8,92E-10
9,31E-10
9,35E-10
1,17E-09
1,24E-09
1,47E-09
1,61E-09
1,71E-09
1,84E-09
1,99E-09
2,01E-09
2,25E-09
2,27E-09
2,28E-09
2,30E-09
2,34E-09
2,52E-09
2,69E-09
2,72E-09
2,90E-09
2,92E-09
3,10E-09
3,15E-09
3,24E-09
3,27E-09
3,37E-09
3,58E-09



120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

NN DN NN DNDDNDNDNDNDDNNDNNDNDNDDNNDNDNNDDNNDDNNDNNDNDNDNNDNDNNDMNDDNNDNNMNNDDNDDMNDDNDDND

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053510661.250
Tc00.1047053509683.117
Tc00.1047053506457.40
Tc00.1047053506337.70
Tc00.1047053507211.40
Tc00.1047053511189.30
Tc00.1047053509139.10
Tc00.1047053504153.310
Tc00.1047053503873.10
Tc00.1047053508355.330
Tc00.1047053511047.50
Tc00.1047053510877.55
Tc00.1047053506567.120
Tc00.1047053507993.260
Tc00.1047053504191.10
Tc00.1047053504017.20
Tc00.1047053508707.200
Tc00.1047053506925.120
Tc00.1047053506393.189
Tc00.1047053506503.69
Tc00.1047053506789.280
Tc00.1047053507713.30
Tc00.1047053510397.10
Tc00.1047053506295.100
Tc00.1047053506297.150
Tc00.1047053506559.200
Tc00.1047053511903.110

cystathione gamma lyase, putative

40S ribosomal protein S4, putative
hypoxanthine-guanine phosphoribosyltransferase, putative
2-oxoglutarate dehydrogenase E1 component, putative
inosine-5'-monophosphate dehydrogenase, putative
40S ribosomal protein S13, putative

hypothetical protein, conserved

heat shock protein, putative

cytochrome-B5 reductase, putative

hypothetical protein, conserved

proteasome regulatory ATPase subunit 2, putative
acyl-CoA binding protein, putative

hypothetical protein, conserved

hypothetical protein, conserved

sterol 24-c-methyltransferase, putative

hypothetical protein, conserved

nucleoside diphosphate kinase, putative

eukaryotic initiation factor 5a, putative
retrotransposon hot spot (RHS) protein, putative
glycosomal malate dehydrogenase, putative
methylthioadenosine phosphorylase, putative

heat shock protein 85, putative

hypothetical protein, conserved

hypothetical protein, conserved

40S ribosomal protein S5, putative

thioredoxin, putative

40S ribosomal protein S8, putative
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Anexos

3,91E-09
4,43E-09
5,02E-09
5,44E-09
5,70E-09
5,84E-09
5,93E-09
6,15E-09
6,66E-09
6,74E-09
6,95E-09
7,15E-09
8,38E-09
8,89E-09
9,64E-09
1,03E-08
1,07E-08
1,12E-08
1,18E-08
1,24E-08
1,25E-08
1,28E-08
1,31E-08
1,44E-08
1,73E-08
1,85E-08
1,93E-08



147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162

163

164
165
166
167

168
169
170
171

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Low

Low
Low
Low
Low

Low
Low
Low
Low

N NN DNDNDDNDNDNDNMNDDNDNDNMDMNMNDDNNDNMNDDNDDNODDN

N

NN NN

N NN DN

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress

Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol

Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol

Tc00.1047053511293.69
Tc00.1047053511817.40
Tc00.1047053506519.130
Tc00.1047053506297.260
Tc00.1047053506945.240
Tc00.1047053510089.110
Tc00.1047053506227.150
Tc00.1047053509161.30
Tc00.1047053503943.20
Tc00.1047053506579.20
Tc00.1047053506195.110
Tc00.1047053508319.30
Tc00.1047053506943.50
Tc00.1047053503617.40
Tc00.1047053507031.29
Tc00.1047053432787.10

Tc00.1047053510431.10

Tc00.1047053506007.40
Tc00.1047053503467.9

Tc00.1047053506959.30
Tc00.1047053507011.30

Tc00.1047053508999.190
Tc00.1047053510431.180
Tc00.1047053510877.20
Tc00.1047053506583.70

glycosomal malate dehydrogenase, putative
NADH-cytochrome B5 reductase, putative
inosine-5'-monophosphate dehydrogenase, putative
lanosterol 14-alpha-demethylase, putative

ATP synthase, epsilon chain, putative

hypothetical protein, conserved

protein kinase A regulatory subunit, putative
OSM3-like kinesin, putative

hypothetical protein, conserved

hypothetical protein, conserved

malate dehydrogenase, putative

hypothetical protein, conserved

glyceraldehyde 3-phosphate dehydrogenase, putative
ATPase alpha subunit, putative

nucleosome assembly protein, putative

hypothetical protein, conserved (pseudogene)
isopentenyl-diphosphate delta-isomerase,
putative,isomerase, putative

protein kinase, putative,mitogen-activated protein kinase,
putative

NADH-dependent fumarate reductase, putative
ATP-dependent DEAD/H RNA helicase, putative
hypothetical protein, conserved

calpain-like cysteine peptidase, putative,cysteine peptidase,
Clan CA, family C2, putative

hypothetical protein, conserved

hypothetical protein, conserved

cytosolic factor SEC14,
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Anexos

1,94E-08
2,00E-08
2,00E-08
2,04E-08
2,09E-08
2,23E-08
2,31E-08
2,41E-08
2,47E-08
2,57E-08
2,58E-08
2,64E-08
2,90E-08
2,90E-08
3,05E-08
3,08E-08

3,21E-08

3,67E-08
3,81E-08
3,88E-08
4,54E-08

5,20E-08
5,35E-08
5,36E-08
5,49E-08



172
173
174
175
176
177
178
179

180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195

Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

N NN DNDNDDNDNDNDNDDN

NN DNDNDNDDNDNMDNMNDDNNDNDNMNDDNNDNDNDDNDDNDDNDDN

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053510187.100
Tc00.1047053510801.10
Tc00.1047053506235.20
Tc00.1047053508153.130
Tc00.1047053504147.200
Tc00.1047053503719.20
Tc00.1047053506753.164
Tc00.1047053504001.20

Tc00.1047053511181.50
Tc00.1047053506389.70
Tc00.1047053509069.20
Tc00.1047053463451.10
Tc00.1047053510679.40
Tc00.1047053510175.90
Tc00.1047053503577.20
Tc00.1047053511727.50
Tc00.1047053411235.9
Tc00.1047053507513.90
Tc00.1047053503841.10
Tc00.1047053508503.20
Tc00.1047053504929.10
Tc00.1047053506321.280
Tc00.1047053503611.20
Tc00.1047053511573.40

putative,phosphatidylinositol/phosphatidylcholine transfer
protein, putative

glucokinase 1, putative

calpain-like cysteine peptidase, putative

hypothetical protein, conserved

enoyl-CoA hydratase, mitochondrial precursor, putative
proteasome regulatory ATPase subunit, putative

40S ribosomal protein SA, putative

hypothetical protein, conserved

hypothetical protein, conserved

mitochondrial processing peptidase, beta subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative
hypothetical protein, conserved

ATP binding protein-like protein, putative

hypothetical protein, conserved

hypothetical protein

retrotransposon hot spot (RHS) protein, putative

U2 splicing auxiliary factor, putative

hypothetical protein, conserved

alpha tubulin, putative

RNA-editing complex protein MP100, putative
proteasome activator protein PA26, putative
cytochrome c oxidase subunit V, putative

casein kinase, delta isoform, putative

hypothetical protein, conserved

ribosomal protein L24, putative

mitogen-activated protein kinase, putative
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6,17E-08
6,72E-08
7,74E-08
7,75E-08
7,88E-08
8,41E-08
8,70E-08
8,86E-08

9,16E-08
1,00E-07
1,00E-07
1,08E-07
1,12E-07
1,16E-07
1,16E-07
1,19E-07
1,21E-07
1,23E-07
1,25E-07
1,27E-07
1,33E-07
1,41E-07
1,42E-07
1,60E-07



196

197
198
199
200
201
202
203
204

205
206

207
208
209
210

211
212
213
214
215

216
217

Low

Low
Low
Low
Low
Low
Low
Low
Low

Low
Low

Low
Low
Low
Low

Low
Low
Low
Low
Low

Low
Low

N NN DNDNDDNDNDNDNDDN N

NN

NN DNDNDN NN DN DN

N

Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress

Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress

Stress
Stress

Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol

Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol

Tc00.1047053508271.10

Tc00.1047053506263.10
Tc00.1047053508185.10
Tc00.1047053506303.70
Tc00.1047053507093.220
Tc00.1047053511421.110
Tc00.1047053509351.10
Tc00.1047053507091.50
Tc00.1047053511515.40

Tc00.1047053511391.120
Tc00.1047053506795.44

Tc00.1047053510911.50
Tc00.1047053506679.94
Tc00.1047053511139.20
Tc00.1047053507975.80

Tc00.1047053507897.30
Tc00.1047053511815.40
Tc00.1047053511303.150
Tc00.1047053503805.10
Tc00.1047053510299.10

Tc00.1047053508595.50
Tc00.1047053506247.210

phenylalanyl-tRNA synthetase, putative

D-isomer specific 2-hydroxyacid dehydrogenase-protein,
putative

enoyl-CoA hydratase, mitochondrial precursor, putative
hypothetical protein, conserved

RNA-binding protein, putative

developmentally regulated phosphoprotein, putative
delta-1-pyrroline-5-carboxylate dehydrogenase, putative
aspartate carbamoyltransferase, putative

heat shock 70 kDa protein, mitochondrial precursor, putative
glutamamyl carboxypeptidase, putative,metallo-peptidase,
clan MH, family M18, putative

hypothetical protein, conserved

glycine dehydrogenase [decarboxylating], putative,glycine
cleavage system P-protein, putative

408S ribosomal protein S18, putative

408S ribosomal protein S11, putative

hypothetical protein, conserved

serine/threonine-protein kinase A, putative,protein kinase,
putative

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

cysteine peptidase, putative,cathepsin L-like, putative,major
cysteine proteinase, putative,cysteine peptidase, clan CA,
family C1, putative

hypothetical protein, conserved
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1,61E-07

1,65E-07
1,73E-07
1,77E-07
1,91E-07
2,01E-07
2,10E-07
2,10E-07
2,14E-07

2,18E-07
2,26E-07

2,41E-07
2,48E-07
2,59E-07
2,62E-07

2,83E-07
2,87E-07
2,91E-07
2,98E-07
3,00E-07

3,03E-07
3,23E-07



218
219
220
221
222
223
224
225
226
227
228
229
230
231
232

233
234
235

236

237
238
239
240
241
242

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low

Low

Low
Low
Low
Low
Low
Low

N NN DNDNDNDDNDNDDNDNDNDNDDNNDNDNNDNDNMNDDNNDDNDDNDDND

N NN

N

N NN DNDNDDN

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress

Stress

Stress
Stress
Stress
Stress
Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol

Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053503789.70
Tc00.1047053506855.100
Tc00.1047053504147.70
Tc00.1047053511727.129
Tc00.1047053509895.10
Tc00.1047053511465.10
Tc00.1047053506925.260
Tc00.1047053511069.10
Tc00.1047053508205.20
Tc00.1047053510351.90
Tc00.1047053511807.260
Tc00.1047053507159.30
Tc00.1047053507521.140
Tc00.1047053504181.20
Tc00.1047053511727.270

Tc00.1047053506479.130
Tc00.1047053507617.9
Tc00.1047053503453.30

Tc00.1047053511329.10

Tc00.1047053506925.300
Tc00.1047053511067.20
Tc00.1047053506795.90
Tc00.1047053507757.60
Tc00.1047053510819.4
Tc00.1047053506817.30

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

ribosomal protein L18, putative

hypothetical protein, conserved

proteasome activator protein PA26, putative

protein kinase, putative

40S ribosomal protein S8, putative

nucleolar RNA helicase Il, putative

dihydrolipoamide branched chain transacylase, putative
hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

40S ribosomal protein S23, putative

RNA-binding protein, putative

cytidine triphosphate synthase, putative,CTP synthase,
putative

prostaglandin F2alpha synthase
60S ribosomal protein L30, putative

calpain-like cysteine peptidase, putative,cysteine peptidase,

Clan CA, family C2, putative

cyclophilin A,PPlase,rotamase,peptidyl-prolyl cis-trans
isomerase

60S ribosomal protein L26, putative

hypothetical protein, conserved

dihydrolipoamide dehydrogenase, putative
NADH-cytochrome b5 reductase, putative

ribosomal protein L27, putative
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Anexos

3,35E-07
3,51E-07
3,76E-07
4,20E-07
4,22E-07
4,40E-07
4,49E-07
4,75E-07
4,88E-07
5,57E-07
6,13E-07
6,18E-07
6,22E-07
7,00E-07
7,12E-07

8,59E-07
8,62E-07
8,85E-07

8,90E-07

9,11E-07
9,79E-07
9,97E-07
1,00E-06
1,03E-06
1,04E-06



243
244

245
246
247
248

249
250
251
252
253

254
255
256
257
258
259
260
261
262
263
264
265
266

Low
Low

Low
Low
Low
Low

Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

N

NN NN

NN NDNDN

N NN DNDNDNDDNMNDDNDNDNMNDDNDNDNDNDNDDNDDN

Stress
Stress

Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Postpol
Postpol

Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053503405.10
Tc00.1047053503555.30

Tc00.1047053506147.9
Tc00.1047053506883.60
Tc00.1047053506691.14
Tc00.1047053507765.140

Tc00.1047053506341.10
Tc00.1047053503579.60
Tc00.1047053510535.64
Tc00.1047053503477.30
Tc00.1047053506733.30

Tc00.1047053511261.160
Tc00.1047053506593.19
Tc00.1047053511507.20
Tc00.1047053508741.170
Tc00.1047053508741.300
Tc00.1047053508401.20
Tc00.1047053508507.40
Tc00.1047053510957.9
Tc00.1047053510329.130
Tc00.1047053508039.30
Tc00.1047053506755.260
Tc00.1047053508547.110
Tc00.1047053511003.30

glutamine synthetase, putative

trypanothione reductase, putative

prostaglandin F2alpha synthase,dehydrogenase,
putative,NADH:flavin oxidoreductase/NADH oxidase,
putative

hypothetical protein, conserved

ATP-dependent DEAD/H RNA helicase, putative
hypothetical protein, conserved

N-acetylglucosamine-6-phosphate deacetylase-like protein,

putative

hypothetical protein
hypothetical protein, conserved
hypothetical protein, conserved

hypothetical protein, conserved
pyruvate dehydrogenase E1 component alpha subunit,
putative

ribosomal protein S7, putative

hypothetical protein, conserved

hypothetical protein, conserved

proteasome regulatory non-ATPase subunit 6, putative
retrotransposon hot spot (RHS) protein, putative
hypothetical protein, conserved

calpain-like cysteine peptidase, putative
UDP-glucose:glycoprotein glucosyltransferase
retrotransposon hot spot (RHS) protein, putative
mitochondrial RNA-binding protein 2, putative
ATP-dependent DEAD/H RNA helicase, putative
hypothetical protein, conserved

309

Anexos

1,05E-06
1,12E-06

1,14E-06
1,15E-06
1,16E-06
1,20E-06

1,31E-06
1,32E-06
1,36E-06
1,41E-06
1,50E-06

1,56E-06
1,58E-06
1,58E-06
1,59E-06
1,60E-06
1,68E-06
1,93E-06
2,04E-06
2,13E-06
2,47E-06
2,47E-06
2,47E-06
2,50E-06



267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

NN DN NN DNDDNDNDNDNDDNNDNNDNDNDDNNDNDNNDDNNDDNNDNNDNDNDNNDNDNNDMNDDNNDNNMNNDDNDDMNDDNDDND

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053510579.80
Tc00.1047053506801.90
Tc00.1047053506883.50
Tc00.1047053506473.20
Tc00.1047053504105.140
Tc00.1047053506493.80
Tc00.1047053508707.227
Tc00.1047053511291.110
Tc00.1047053503999.10
Tc00.1047053504099.10
Tc00.1047053506401.320
Tc00.1047053507227.9
Tc00.1047053507913.39
Tc00.1047053510039.90
Tc00.1047053508461.280
Tc00.1047053504425.60
Tc00.1047053503635.59
Tc00.1047053507165.59
Tc00.1047053508737.140
Tc00.1047053507709.50
Tc00.1047053509099.59
Tc00.1047053503897.30
Tc00.1047053507517.50
Tc00.1047053509671.80
Tc00.1047053506559.550
Tc00.1047053506821.100
Tc00.1047053508413.68

60S ribosomal protein L10, putative
hypothetical protein, conserved

hypothetical protein, conserved

Dnal chaperone protein, putative

enolase, putative

DNA topoisomerase |A, putative

ATP binding protein-like protein, putative
hypothetical protein, conserved

squalene monooxygenase, putative
retrotransposon hot spot (RHS) protein, putative
60S ribosomal protein L7a, putative
hypothetical protein, conserved
glutaminyl-tRNA synthetase, putative

60S ribosomal protein L35, putative

protein kinase A catalytic subunit isoform 2, putative
NADP-dependent alcohol hydrogenase, putative
40S ribosomal protein S3a, putative
hypothetical protein, conserved

hypothetical protein, conserved

60S ribosomal protein L6, putative

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein

60S ribosomal protein L5, putative

hypothetical protein, conserved

hypothetical protein, conserved

kinetoplastid membrane protein KMP-11
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Anexos

2,53E-06
2,53E-06
2,63E-06
2,72E-06
2,73E-06
2,76E-06
2,76E-06
2,79E-06
2,82E-06
3,81E-06
3,87E-06
4,44E-06
4,95E-06
4,98E-06
5,24E-06
5,33E-06
5,56E-06
5,60E-06
5,94E-06
6,03E-06
6,10E-06
6,12E-06
6,59E-06
6,60E-06
6,90E-06
6,99E-06
7,08E-06



294
295
296
297
298
299
300
301
302
303
304
305
306

307
308
309
310
311
312

313
314
315
316
317
318

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low

NN DNDNDNDDNDNDNDNDNMNDDNNDNDNDNDDNNDDNDDN

N NN DNDNDDN

NN DNDNDNDDN

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053506413.80
Tc00.1047053504037.30
Tc00.1047053504251.30
Tc00.1047053511283.90
Tc00.1047053457251.10
Tc00.1047053507519.110
Tc00.1047053506211.60
Tc00.1047053510821.50
Tc00.1047053509461.70
Tc00.1047053506829.90
Tc00.1047053508799.30
Tc00.1047053509331.74
Tc00.1047053504163.30

Tc00.1047053509717.80
Tc00.1047053506625.60
Tc00.1047053508205.48
Tc00.1047053510329.270
Tc00.1047053504045.5
Tc00.1047053506227.140

Tc00.1047053461165.16
Tc00.1047053508197.10
Tc00.1047053509777.130
Tc00.1047053504013.11
Tc00.1047053506525.10
Tc00.1047053506529.360

cyclophilin, putative

60S ribosomal protein L12, putative
hypothetical protein, conserved

N-myristoyl transferase, putative
3-ox0-5-alpha-steroid 4-dehydrogenase, putative
60S ribosomal protein L7, putative
RNA-binding protein, putative

replication Factor A 28 kDa subunit, putative
hypothetical protein, conserved
hypothetical protein, conserved
hypothetical protein, conserved
hypothetical protein, conserved

40S ribosomal protein S9, putative

glyceraldehyde 3-phosphate dehydrogenase, cytosolic,

putative

inositol 5-phosphatase 1, putative
hypothetical protein, conserved
fumarate hydratase, putative
hypothetical protein, conserved
hypothetical protein, conserved

glyceraldehyde 3-phosphate dehydrogenase, cytosolic,

putative

60S ribosomal protein L11, putative
hypothetical protein, conserved
ribosomal protein L13, putative
hypothetical protein, conserved
cytochrome C oxidase subunit IV, putative
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Anexos

7,15E-06
7,97E-06
8,41E-06
9,08E-06
9,13E-06
9,37E-06
9,37E-06
9,64E-06
9,74E-06
1,01E-05
1,02E-05
1,18E-05
1,19E-05

1,27E-05
1,36E-05
1,44E-05
1,46E-05
1,52E-05
1,61E-05

1,65E-05
1,73E-05
1,98E-05
2,01E-05
2,07E-05
2,30E-05



319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

NN DN NN DNDDNDNDNDNDDNNDNNDNDNDDNNDNDNNDDNNDDNNDNNDNDNDNNDNDNNDMNDDNNDNNMNNDDNDDMNDDNDDND

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053508079.10
Tc00.1047053506297.220
Tc00.1047053511367.138
Tc00.1047053508307.150
Tc00.1047053507649.80
Tc00.1047053510663.19
Tc00.1047053509937.20
Tc00.1047053506963.10
Tc00.1047053510609.20
Tc00.1047053510437.40
Tc00.1047053506953.49
Tc00.1047053510795.10
Tc00.1047053420533.9
Tc00.1047053507915.5
Tc00.1047053511483.40
Tc00.1047053503619.20
Tc00.1047053509051.30
Tc00.1047053508669.10
Tc00.1047053509059.80
Tc00.1047053508461.550
Tc00.1047053506557.10
Tc00.1047053510879.110
Tc00.1047053508589.30
Tc00.1047053507211.10
Tc00.1047053503847.80
Tc00.1047053507923.40
Tc00.1047053511647.40

hypothetical protein, conserved

hypothetical protein, conserved

chaperone Dnal protein, putative

hypothetical protein, conserved

nucleolar RNA-binding protein, putative

60S ribosomal subunit protein L31, putative
hypothetical protein, conserved

60S ribosomal protein L10a, putative
hypothetical protein, conserved

cytosolic malate dehydrogenase, putative
glucose-6-phosphate 1-dehydrogenase, putative
tyrosine aminotransferase

dihydrofolate reductase-thymidylate synthase, putative
glutaminyl-tRNA synthetase, putative

prefoldin subunit 2, putative

hypothetical protein, conserved

dTDP-glucose 4,6-dehydratase, putative
hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

ribosomal protein L3, putative

retrotransposon hot spot (RHS) protein, putative
choline/carnitine O-acyltransferase, putative
hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved
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Anexos

2,46E-05
2,52E-05
2,58E-05
2,60E-05
2,76E-05
2,79E-05
2,88E-05
3,24E-05
3,29E-05
3,41E-05
3,60E-05
3,64E-05
3,75E-05
3,85E-05
3,91E-05
4,01E-05
4,11E-05
4,12E-05
4,25E-05
4,31E-05
4,33E-05
4,43E-05
4,67E-05
4,89E-05
4,92E-05
5,00E-05
5,04E-05



346
347
348
349
350
351

352
353
354
355
356

357
358
359
360
361
362

363
364
365
366
367

368
369

Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low

Low
Low

NN DNDNDNDDN N N DN DNDN NN DNDNDNDDN

NN NDNDN

NN

Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress

Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol

Tc00.1047053504113.20
Tc00.1047053509965.380
Tc00.1047053508689.20
Tc00.1047053511539.9
Tc00.1047053508413.50
Tc00.1047053511661.10

Tc00.1047053510105.230
Tc00.1047053509617.20
Tc00.1047053511807.250
Tc00.1047053509239.10
Tc00.1047053503793.10

Tc00.1047053503419.30
Tc00.1047053511229.80
Tc00.1047053506857.90
Tc00.1047053510761.44
Tc00.1047053506885.340
Tc00.1047053506265.160

Tc00.1047053506295.160
Tc00.1047053507765.60
Tc00.1047053507765.149
Tc00.1047053503903.50
Tc00.1047053504149.160

Tc00.1047053511441.10
Tc00.1047053507389.70

MYHT7B protein, putative

dTDP-glucose 4,6-dehydratase, putative
hypothetical protein, conserved
hypothetical protein, conserved
RNA-binding protein, putative
hypothetical protein, conserved
glyceraldehyde 3-phosphate dehydrogenase, cytosolic,
putative

paraflagellar rod protein 3, putative
hypothetical protein, conserved

fatty acid desaturase, putative

2-oxoglutarate dehydrogenase subunit, putative
thiol-dependent reductase 1, putative,thiol transferase,
putative,glutathione S-transferase, putative

eukaryotic translation initiation factor 3 subunit, putative
proteasome regulatory ATPase subunit 1, putative
cyclophilin-like protein, putative

hypothetical protein, conserved

hypothetical protein, conserved

2-oxoisovalerate dehydrogenase beta subunit, mitochondrial
precursor, putative

408S ribosomal protein S21, putative

hypothetical protein, conserved

hypothetical protein, conserved

phosphoinositide-specific phospholipase C, putative

calpain cysteine peptidase, putative,cysteine peptidase, Clan
CA, family C2, putative

peptidase, putative,metallo-peptidase, Clan ME, Family M16,
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Anexos

5,06E-05
5,24E-05
5,25E-05
5,42E-05
5,65E-05
5,90E-05

6,33E-05
6,40E-05
6,44E-05
6,73E-05
7,38E-05

8,13E-05
8,22E-05
8,85E-05
9,67E-05
1,03E-04
1,29E-04

1,36E-04
1,38E-04
1,45E-04
1,45E-04
1,53E-04

1,64E-04
1,78E-04



370
371
372
373
374
375
376
377
378
379
380
381

382
383
384

385
386
387
388
389
390
391
392
393

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low
Low

NN DNDNDNMNDDNDNMDDNMNDDNNDNDNDDNODDND

N N DN

NN DNDNDNDDNDNDDNDDN

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053507001.110
Tc00.1047053503899.50
Tc00.1047053510687.149
Tc00.1047053508781.110
Tc00.1047053503833.40
Tc00.1047053508213.20
Tc00.1047053505985.9
Tc00.1047053507795.50
Tc00.1047053506441.20
Tc00.1047053504839.28
Tc00.1047053510719.20
Tc00.1047053506581.60

Tc00.1047053503935.20
Tc00.1047053509047.40
Tc00.1047053511667.20

Tc00.1047053509229.80
Tc00.1047053413977.10
Tc00.1047053506925.14
Tc00.1047053506817.60
Tc00.1047053506457.99
Tc00.1047053511903.40
Tc00.1047053511311.80
Tc00.1047053504001.10
Tc00.1047053510659.210

putative

galactokinase-like protein, putative
RNA-editing complex protein MP100, putative
coatomer alpha subunit, putative
2-oxoisovalerate dehydrogenase alpha subunit, putative
40S ribosomal protein S2, putative
hypothetical protein, conserved

calpain cysteine peptidase, putative

syntaxin, putative

hypothetical protein, conserved

tryparedoxin peroxidase, putative

short-chain dehydrogenase, putative

hypothetical protein, conserved

2-oxoglutarate dehydrogenase, E2 component,
dihydrolipoamide succinyltransferase, putative
hypothetical protein, conserved

retrotransposon hot spot (RHS) protein, putative
mitochondrial processing peptidase alpha subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative

hypothetical protein, conserved
hypothetical protein, conserved
hypothetical protein, conserved
hypothetical protein, conserved
hypothetical protein, conserved
hypothetical protein, conserved
hypothetical protein, conserved
chaperone Dnal protein, putative
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Anexos

1,80E-04
1,89E-04
1,94E-04
1,94E-04
2,06E-04
2,26E-04
2,33E-04
2,53E-04
2,66E-04
2,75E-04
3,16E-04
3,22E-04

3,23E-04
3,24E-04
3,57E-04

4,47E-04
4,56E-04
4,81E-04
4,94E-04
5,34E-04
6,42E-04
6,63E-04
7,11E-04
7,25E-04



394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

NN DN NN DNDDNDNDNDNDDNNDNNDNDNDDNNDNDNNDDNNDDNNDNNDNDNDNNDNDNNDMNDDNNDNNMNNDDNDDMNDDNDDND

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053509683.80
Tc00.1047053508355.150
Tc00.1047053506883.30
Tc00.1047053443397.9
Tc00.1047053506241.170
Tc00.1047053507603.200
Tc00.1047053408799.19
Tc00.1047053508153.280
Tc00.1047053506587.40
Tc00.1047053506701.10
Tc00.1047053506937.10
Tc00.1047053511517.37
Tc00.1047053508815.10
Tc00.1047053506937.40
Tc00.1047053504109.60
Tc00.1047053508173.160
Tc00.1047053504703.10
Tc00.1047053509917.19
Tc00.1047053510657.50
Tc00.1047053510901.150
Tc00.1047053504077.30
Tc00.1047053503593.70
Tc00.1047053510265.10
Tc00.1047053504225.20
Tc00.1047053506201.170
Tc00.1047053507881.20
Tc00.1047053506821.210

adenylosuccinate synthetase, putative

proteasome regulatory non-ATPase subunit 3, putative
GTP-binding protein, putative

NADH-cytochrome b5 reductase, putative

40S ribosomal protein S6, putative

proteasome regulatory ATPase subunit 3, putative
isopentenyl-diphosphate delta-isomerase, putative
60S ribosomal protein L13, putative

ATP-dependent DEAD/H RNA helicase, putative
dihydrolipoamide dehydrogenase, putative

cytosolic malate dehydrogenase, putative

reticulon domain protein, putative

hypothetical protein, conserved

dynein heavy chain, putative

hypothetical protein, conserved

hypothetical protein, conserved

glycosyl hydrolase (pseudogene), putative
retrotransposon hot spot (RHS) protein, putative
hypothetical protein, conserved

proteasome regulatory non-ATPase subunit 2, putative
hypothetical protein, conserved

eukaryotic peptide chain release factor subunit 1, putative
quinone oxidoreductase, putative

hypothetical protein, conserved (pseudogene)
hypothetical protein, conserved

retrotransposon hot spot (RHS) protein, putative
cytochrome-B5 reductase, putative
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Anexos

7,29E-04
7,31E-04
7,61E-04
7,62E-04
8,10E-04
8,27E-04
9,09E-04
9,13E-04
9,19E-04
9,49E-04
9,97E-04
1,02E-03
1,02E-03
1,03E-03
1,06E-03
1,10E-03
1,13E-03
1,16E-03
1,17E-03
1,17E-03
1,26E-03
1,33E-03
1,33E-03
1,35E-03
1,37E-03
1,38E-03
1,40E-03



421
422
423
424

425
426
427
428
429
430
431
432
433

434
435
436
437
438
439
440
441

442
443
444
445

Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low

N NN DNDNDDNDDNDNDNDNDDNDNDN NN NN

NN DNDNDDNDDNDDNDDN

N NN DN

Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress

Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol

Tc00.1047053504427.250
Tc00.1047053506983.39
Tc00.1047053511281.60
Tc00.1047053507167.20

Tc00.1047053508537.10
Tc00.1047053508479.500
Tc00.1047053506825.170
Tc00.1047053506227.230
Tc00.1047053503847.60
Tc00.1047053504213.70
Tc00.1047053506227.240
Tc00.1047053507949.250
Tc00.1047053507011.130

Tc00.1047053507657.10
Tc00.1047053509547.10
Tc00.1047053506947.20
Tc00.1047053506693.4
Tc00.1047053511575.110
Tc00.1047053508153.20
Tc00.1047053506839.80
Tc00.1047053508827.44

Tc00.1047053506989.190
Tc00.1047053509167.90
Tc00.1047053508231.60
Tc00.1047053510901.210

ubiquitin-activating enzyme E1, putative
calpain-like cysteine peptidase, putative

pyruvate kinase 2, putative

retrotransposon hot spot (RHS) protein, putative
glyceraldehyde 3-phosphate dehydrogenase, cytosolic,
putative

retrotransposon hot spot (RHS) protein, putative
lanosterol synthase, putative

N-acetyltransferase complex ARD1 subunit, putative
hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

glutamamyl carboxypeptidase, putative,metallo-peptidase,

clan MH, family M18, putative

hypothetical protein

hypothetical protein, conserved

elongation initiation factor 2 alpha subunit, putative
hypothetical protein, conserved

dynamin, putative,vacuolar sortin protein 1, putative
phosphoribosylpyrophosphate synthetase, putative
hypothetical protein, conserved

lipophosphoglycan biosynthetic protein, putative,heat shock
protein 90, putative; glucose regulated protein 94, putative

hypothetical protein, conserved
ubiquitin-protein ligase, putative
hypothetical protein, conserved
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Anexos

1,42E-03
1,44E-03
1,52E-03
1,65E-03

1,74E-03
1,84E-03
1,85E-03
1,88E-03
1,91E-03
1,96E-03
2,15E-03
2,20E-03
2,21E-03

2,22E-03
2,23E-03
2,24E-03
2,41E-03
2,45E-03
2,48E-03
2,51E-03
2,53E-03

2,63E-03
2,65E-03
2,65E-03
2,75E-03



446
447
448

449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468

Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

N N DN

W W N DNDNDNDNMNDDNDDNDNDNNDNNDNDNMNDDNNDNDNMNDNMNDMNNDNMNMMNDDNDDNDDND

Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053511391.160
Tc00.1047053508709.10
Tc00.1047053511491.60

Tc00.1047053510099.120
Tc00.1047053511407.50
Tc00.1047053511395.90
Tc00.1047053508723.80
Tc00.1047053510729.90
Tc00.1047053399997.10
Tc00.1047053507611.340
Tc00.1047053509119.39
Tc00.1047053506871.180
Tc00.1047053508175.146
Tc00.1047053506941.50
Tc00.1047053506801.110
Tc00.1047053504097.40
Tc00.1047053507011.150
Tc00.1047053508461.84
Tc00.1047053511287.4
Tc00.1047053504147.120
Tc00.1047053506633.30
Tc00.1047053509895.20
Tc00.1047053504113.30
Tc00.1047053508951.20
Tc00.1047053506925.319

cytochrome c1, heme protein, mitochondrial precursor,
putative

hypothetical protein, conserved

kinesin, putative

D-isomer specific 2-hydroxyacid dehydrogenase-protein,
putative

hypothetical protein, conserved
serine/threonine protein kinase, putative
rab-like GTPase activating protein, putative
hypothetical protein, conserved
retrotransposon hot spot (RHS) protein, putative
hypothetical protein, conserved

dynein heavy chain, putative

hypothetical protein, conserved

60S ribosomal protein L23a, putative
hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein

hypothetical protein

60S ribosomal protein L22, putative

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hexokinase, putative

isocitrate dehydrogenase, putative
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Anexos

2,91E-03
2,93E-03
3,03E-03

3,18E-03
3,21E-03
3,41E-03
3,42E-03
3,49E-03
3,55E-03
3,58E-03
3,68E-03
3,68E-03
3,68E-03
3,81E-03
3,82E-03
3,99E-03
4,12E-03
4,38E-03
4,64E-03
4,67E-03
4,76E-03
4,85E-03
5,00E-03
7,72E-15
1,22E-14
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Postpol
Postpol

Tc00.1047053508949.4

Tc00.1047053511727.140
Tc00.1047053509733.170
Tc00.1047053503893.100

Tc00.1047053508301.20
Tc00.1047053509233.80
Tc00.1047053510579.70
Tc00.1047053510965.5
Tc00.1047053509287.50
Tc00.1047053511627.110
Tc00.1047053504163.40
Tc00.1047053508111.30
Tc00.1047053510943.50

Tc00.1047053509649.30
Tc00.1047053506855.170
Tc00.1047053504423.30
Tc00.1047053510121.20
Tc00.1047053508169.20
Tc00.1047053508827.40
Tc00.1047053504069.80

Tc00.1047053506507.10
Tc00.1047053511303.60
Tc00.1047053510509.50
Tc00.1047053508041.30
Tc00.1047053506435.410

elongation factor 1-alpha (EF-1-alpha), putative
phenylalanyl-tRNA synthetase alpha chain, putative
transitional endoplasmic reticulum ATPase, putative
hypothetical protein, conserved

mitochondrial processing peptidase, beta subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative
heat shock protein Dnal, putative

nascent polypeptide associated complex subunit, putative
elongation factor 2, putative

glucose-6-phosphate 1-dehydrogenase, putative

heat shock protein Dnal, putative

fructose-bisphosphate aldolase, glycosomal, putative
glutamate dehydrogenase, putative
delta-1-pyrroline-5-carboxylate dehydrogenase, putative
proteasome regulatory non-ATPase subunit 8, putative,26S
proteasome regulatory subunit, putative

hypothetical protein, conserved

hypothetical protein, conserved

hexokinase, putative

elongation factor 2, putative

acyl-CoA dehydrogenase, putative

ATP synthase F1 subunit gamma protein, putative
N-acetylglucosamine-6-phosphate deacetylase-like protein,
putative

translation initiation factor, putative

mitochondrial RNA binding protein, putative

40S ribosomal protein S15a, putative

uracil phosphoribosyltransferase, putative
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Anexos

3,55E-14
3,77E-14
4,22E-14
577E-14

7,99E-14
8,88E-14
1,10E-13
3,42E-13
3,81E-13
4,09E-13
5,67E-13
5,70E-13
6,88E-13

7,35E-13
7,94E-13
1,61E-12
2,09E-12
2,21E-12
2,30E-12
2,36E-12

2,44E-12
2,53E-12
3,20E-12
3,33E-12
3,38E-12
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Postpol

Tc00.1047053503955.20
Tc00.1047053506297.190
Tc00.1047053506679.140
Tc00.1047053504017.20
Tc00.1047053510761.44
Tc00.1047053510119.20

Tc00.1047053510431.10
Tc00.1047053504017.10
Tc00.1047053510187.160
Tc00.1047053506247.220
Tc00.1047053508461.120
Tc00.1047053507713.30
Tc00.1047053506227.150
Tc00.1047053507907.50
Tc00.1047053507875.20
Tc00.1047053510119.9
Tc00.1047053508375.30
Tc00.1047053509915.60
Tc00.1047053507547.90
Tc00.1047053506525.80
Tc00.1047053509505.10
Tc00.1047053508741.170
Tc00.1047053507305.20
Tc00.1047053511285.120

Tc00.1047053508473.10

mitochondrial DNA polymerase beta, putative
pyruvate phosphate dikinase, putative

408S ribosomal protein S10, putative
hypothetical protein, conserved

cyclophilin-like protein, putative

elongation factor 1-alpha (EF-1-alpha), putative
isopentenyl-diphosphate delta-isomerase,
putative,isomerase, putative

basic transcription factor 3a, putative
developmentally regulated GTP-binding protein, putative
histidine ammonia-lyase, putative

hypothetical protein, conserved

heat shock protein 85, putative

protein kinase A regulatory subunit, putative
hypothetical protein, conserved

glutamate dehydrogenase, putative

elongation factor 1-alpha (EF-1-alpha), putative
aspartate carbamoyltransferase, putative
retrotransposon hot spot (RHS) protein, putative
glycosomal phosphoenolpyruvate carboxykinase, putative
N-myristoyl transferase, putative

protein disulfide isomerase, putative
hypothetical protein, conserved

casein kinase, putative

ATP-dependent RNA helicase, putative
retrotransposon hot spot (RHS) protein,

putative,retrotransposon hot spot protein 1 (RHS1), putative
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Anexos

3,43E-12
3,64E-12
3,97E-12
6,98E-12
7,40E-12
9,09E-12

1,02E-11
1,07E-11
1,41E-11
1,44E-11
1,61E-11
1,64E-11
1,74E-11
2,10E-11
2,19E-11
2,24E-11
2,55E-11
3,07E-11
3,09E-11
3,52E-11
4,00E-11
4,11E-11
4,94E-11
5,58E-11

5,92E-11
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Postpol
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Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053511287.49

Tc00.1047053506721.30
Tc00.1047053507257.60
Tc00.1047053510431.180
Tc00.1047053509879.40
Tc00.1047053505989.110
Tc00.1047053510089.110
Tc00.1047053509683.117
Tc00.1047053507883.109
Tc00.1047053510187.290

Tc00.1047053511329.10

Tc00.1047053506583.70
Tc00.1047053506959.30
Tc00.1047053506883.60
Tc00.1047053507091.50
Tc00.1047053508307.150
Tc00.1047053510821.60
Tc00.1047053508319.30
Tc00.1047053503819.30
Tc00.1047053510421.130
Tc00.1047053508387.20
Tc00.1047053503577.20
Tc00.1047053509595.50

prostaglandin F synthase, putative,aldo/keto reductase,
putative

calpain-like cysteine peptidase, putative,cysteine peptidase,
Clan CA, family C2, putative

fumarate hydratase, putative

hypothetical protein, conserved

fumarate hydratase, putative

hypothetical protein, conserved

hypothetical protein, conserved

40S ribosomal protein S4, putative

mitochondrial malate dehydrogenase, putative

ATP-dependent DEAD/H RNA helicase, putative

calpain-like cysteine peptidase, putative,cysteine peptidase,
Clan CA, family C2, putative

cytosolic factor SEC14,
putative,phosphatidylinositol/phosphatidylcholine transfer
protein, putative

ATP-dependent DEAD/H RNA helicase, putative
hypothetical protein, conserved

aspartate carbamoyltransferase, putative

hypothetical protein, conserved

ribonucleoprotein p18, mitochondrial precursor, putative
hypothetical protein, conserved

eukaryotic translation initiation factor 2 subunit, putative
hypothetical protein, conserved

methylthioadenosine phosphorylase, putative

U2 splicing auxiliary factor, putative

ribonuclease Il-like protein, putative
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Anexos

6,85E-11

7,31E-11
7,82E-11
9,93E-11
1,04E-10
1,16E-10
1,25E-10
1,30E-10
1,34E-10
1,41E-10

1,48E-10

1,55E-10
1,77E-10
1,79E-10
1,80E-10
1,82E-10
1,87E-10
1,89E-10
1,91E-10
1,93E-10
1,94E-10
2,10E-10
2,11E-10
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Tc00.1047053408799.19

Tc00.1047053511181.50
Tc00.1047053511807.260
Tc00.1047053509233.180
Tc00.1047053508503.20
Tc00.1047053510661.250
Tc00.1047053511529.210

Tc00.1047053506735.10
Tc00.1047053509791.110

Tc00.1047053506007.40
Tc00.1047053509351.10
Tc00.1047053506457.40
Tc00.1047053468941.9
Tc00.1047053503899.80
Tc00.1047053506297.40
Tc00.1047053436535.19
Tc00.1047053508319.40
Tc00.1047053506563.40
Tc00.1047053511515.40
Tc00.1047053506241.170
Tc00.1047053432787.10
Tc00.1047053510821.50
Tc00.1047053510039.90
Tc00.1047053508589.30
Tc00.1047053504013.11

isopentenyl-diphosphate delta-isomerase, putative
mitochondrial processing peptidase, beta subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative

hypothetical protein, conserved

ATPase beta subunit, putative
cytochrome c oxidase subunit V, putative
cystathione gamma lyase, putative

hypothetical protein, conserved
mitochondrial processing peptidase alpha subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative

hypothetical protein, conserved
protein kinase, putative,mitogen-activated protein kinase,
putative

delta-1-pyrroline-5-carboxylate dehydrogenase, putative
hypoxanthine-guanine phosphoribosyltransferase, putative
ATP-dependent DEAD/H RNA helicase, putative
hypothetical protein, conserved

hypothetical protein, conserved

glucose-6-phosphate dehydrogenase, putative

RNA helicase, putative

beta tubulin, putative

heat shock 70 kDa protein, mitochondrial precursor, putative
40S ribosomal protein S6, putative

hypothetical protein, conserved (pseudogene)

replication Factor A 28 kDa subunit, putative

60S ribosomal protein L35, putative

retrotransposon hot spot (RHS) protein, putative

ribosomal protein L13, putative
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Anexos

2,61E-10

2,62E-10
2,66E-10
2,78E-10
2,80E-10
2,90E-10
2,99E-10

3,01E-10
3,08E-10

3,37E-10
3,52E-10
3,69E-10
4,12E-10
4,87E-10
5,84E-10
5,98E-10
6,36E-10
7,44E-10
7,98E-10
8,13E-10
8,42E-10
8,50E-10
9,16E-10
9,32E-10
9,43E-10
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Tc00.1047053503789.70
Tc00.1047053507297.20
Tc00.1047053506297.260
Tc00.1047053509153.90
Tc00.1047053510299.10
Tc00.1047053506393.189
Tc00.1047053508837.120
Tc00.1047053504191.10
Tc00.1047053506593.19
Tc00.1047053511283.220
Tc00.1047053508737.140
Tc00.1047053509831.33
Tc00.1047053507021.110
Tc00.1047053510215.10
Tc00.1047053507993.390
Tc00.1047053507913.39
Tc00.1047053467287.30
Tc00.1047053510535.64
Tc00.1047053510877.30
Tc00.1047053511047.50
Tc00.1047053506625.60
Tc00.1047053511573.20
Tc00.1047053508299.60
Tc00.1047053506883.50

Tc00.1047053506315.90
Tc00.1047053510679.40

hypothetical protein, conserved

cysteinyl-tRNA synthetase, putative

lanosterol 14-alpha-demethylase, putative
dihydrofolate reductase-thymidylate synthase, putative
hypothetical protein, conserved
retrotransposon hot spot (RHS) protein, putative
prohibitin, putative

sterol 24-c-methyltransferase, putative
ribosomal protein S7, putative

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved
NADH-dependent fumarate reductase, putative
pyruvate kinase 2, putative

glutaminyl-tRNA synthetase, putative

ATPase beta subunit, putative

hypothetical protein, conserved

hypothetical protein, conserved

proteasome regulatory ATPase subunit 2, putative
inositol 5-phosphatase 1, putative

hypothetical protein

60S ribosomal protein L2, putative

hypothetical protein, conserved

serine/threonine protein kinase, putative,protein kinase,
putative

hypothetical protein
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Anexos

1,04E-09
1,04E-09
1,26E-09
1,30E-09
1,41E-09
1,44E-09
1,50E-09
1,51E-09
1,67E-09
1,73E-09
1,85E-09
1,88E-09
2,05E-09
2,25E-09
2,30E-09
2,39E-09
2,48E-09
2,51E-09
2,63E-09
2,67E-09
2,92E-09
2,93E-09
3,31E-09
3,32E-09

3,38E-09
3,58E-09
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Tc00.1047053510657.50
Tc00.1047053506581.60
Tc00.1047053510901.60
Tc00.1047053504021.109
Tc00.1047053511649.160
Tc00.1047053508153.1050
Tc00.1047053507063.90
Tc00.1047053508707.200
Tc00.1047053455721.9
Tc00.1047053511817.40
Tc00.1047053503579.60
Tc00.1047053487507.10

Tc00.1047053509901.170
Tc00.1047053504153.310
Tc00.1047053507023.60
Tc00.1047053506247.150
Tc00.1047053506301.30
Tc00.1047053511815.40
Tc00.1047053508277.160
Tc00.1047053511303.40
Tc00.1047053509139.10
Tc00.1047053510395.10
Tc00.1047053509719.40
Tc00.1047053506925.120
Tc00.1047053439653.10
Tc00.1047053506559.200

hypothetical protein, conserved

hypothetical protein, conserved

replication factor A, 51kDa subunit, putative
40S ribosomal protein S3, putative
hypothetical protein, conserved

hypothetical protein, conserved

mitochondrial DNA polymerase beta, putative
nucleoside diphosphate kinase, putative
cytochrome c¢ oxidase subunit 10, putative
NADH-cytochrome B5 reductase, putative
hypothetical protein

tryparedoxin peroxidase, putative
apurinic/apyrimidinic endonuclease,APE1/exolll-related
apurinic/apyrimidinic endonuclease

heat shock protein, putative

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved
glutaminyl-tRNA synthetase, putative

carnitine O-acetyltransferase, putative
hypothetical protein, conserved

ATP synthase, alpha chain, mitochondrial precursor, putative
cytochrome P450, putative

eukaryotic initiation factor 5a, putative
NADH-dependent fumarate reductase, putative
thioredoxin, putative
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Anexos

3,66E-09
3,72E-09
4,00E-09
4,08E-09
4,13E-09
5,18E-09
5,26E-09
5,56E-09
5,70E-09
5,82E-09
5,83E-09
6,16E-09

6,43E-09
6,48E-09
6,97E-09
7,06E-09
7,23E-09
7,25E-09
7,52E-09
7,96E-09
7,97E-09
8,66E-09
8,77E-09
9,65E-09
9,77E-09
1,09E-08
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Tc00.1047053506401.320

Tc00.1047053507897.30
Tc00.1047053507793.10
Tc00.1047053510187.100
Tc00.1047053511189.30
Tc00.1047053504181.10
Tc00.1047053508153.730
Tc00.1047053506945.240
Tc00.1047053506519.130
Tc00.1047053508731.60
Tc00.1047053508945.10
Tc00.1047053505999.50
Tc00.1047053504163.110
Tc00.1047053506301.40
Tc00.1047053506855.100
Tc00.1047053510397.10
Tc00.1047053511047.40
Tc00.1047053507467.94
Tc00.1047053506247.210
Tc00.1047053508785.4
Tc00.1047053508185.10
Tc00.1047053508461.280
Tc00.1047053506691.14
Tc00.1047053508707.120

Tc00.1047053508461.140

60S ribosomal protein L7a, putative

serine/threonine-protein kinase A, putative,protein kinase,

putative

hypothetical protein, conserved

glucokinase 1, putative

408S ribosomal protein S13, putative

60S ribosomal protein L9, putative

elongation initiation factor 2 alpha subunit, putative
ATP synthase, epsilon chain, putative
inosine-5'-monophosphate dehydrogenase, putative
adenylosuccinate synthetase, putative

hypothetical protein, conserved

hypothetical protein, conserved

N-acetyltransferase subunit Natl, putative
hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

NADH-cytochrome B5 reductase, putative
hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

enoyl-CoA hydratase, mitochondrial precursor, putative
protein kinase A catalytic subunit isoform 2, putative
ATP-dependent DEAD/H RNA helicase, putative
hypothetical protein, conserved

poly(A)-binding protein, putative,polyadenylate-binding
protein, putative
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Anexos

1,11E-08

1,18E-08
1,24E-08
1,24E-08
1,42E-08
1,58E-08
1,63E-08
1,66E-08
2,49E-08
2,81E-08
2,83E-08
2,87E-08
3,02E-08
3,08E-08
3,19E-08
3,22E-08
3,25E-08
3,40E-08
3,73E-08
3,73E-08
4,01E-08
4,04E-08
4,14E-08
4,17E-08

4,19E-08
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Tc00.1047053508205.20
Tc00.1047053506275.80
Tc00.1047053506649.70
Tc00.1047053504117.20
Tc00.1047053506789.280

Tc00.1047053510579.20
Tc00.1047053506933.20
Tc00.1047053506211.70
Tc00.1047053506795.44
Tc00.1047053504929.10
Tc00.1047053511727.50
Tc00.1047053509059.80
Tc00.1047053503943.20
Tc00.1047053503619.20
Tc00.1047053503467.9

Tc00.1047053511391.120
Tc00.1047053509161.30
Tc00.1047053510761.73
Tc00.1047053506529.360
Tc00.1047053509461.70
Tc00.1047053509331.74

Tc00.1047053506989.190
Tc00.1047053504121.30

Tc00.1047053508999.190

nucleolar RNA helicase Il, putative

hypothetical protein, conserved
fructose-1,6-bisphosphatase, cytosolic, putative
sedoheptulose-1,7-bisphosphatase, putative

methylthioadenosine phosphorylase, putative
metalloprotease-like protein, putative,peptide deformylase,
putative,polypeptide deformylase, putative

ribonucleoside-diphosphate reductase large chain, putative
RNA-binding protein, putative

hypothetical protein, conserved

casein kinase, delta isoform, putative

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

NADH-dependent fumarate reductase, putative
glutamamyl carboxypeptidase, putative,metallo-peptidase,
clan MH, family M18, putative

OSM3-like kinesin, putative

dynein-associated protein, putative

cytochrome C oxidase subunit IV, putative

hypothetical protein, conserved

hypothetical protein, conserved

lipophosphoglycan biosynthetic protein, putative,heat shock
protein 90, putative; glucose regulated protein 94, putative
60S ribosomal protein L4, putative

calpain-like cysteine peptidase, putative,cysteine peptidase,
Clan CA, family C2, putative
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Anexos

4,24E-08
4,35E-08
4,36E-08
4,68E-08
4,93E-08

5,00E-08
5,12E-08
5,65E-08
5,88E-08
6,07E-08
6,10E-08
6,16E-08
6,25E-08
6,47E-08
6,54E-08

6,62E-08
6,97E-08
7,87E-08
7,88E-08
8,44E-08
8,94E-08

8,95E-08
9,33E-08

1,02E-07
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Stress

Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress

Stress
Stress

Postpol

Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol

Postpol
Postpol

Tc00.1047053506321.280

Tc00.1047053506147.9
Tc00.1047053503815.10

Tc00.1047053507831.70
Tc00.1047053507975.80
Tc00.1047053507765.140
Tc00.1047053508355.170
Tc00.1047053508153.130
Tc00.1047053511507.20
Tc00.1047053510749.10
Tc00.1047053503617.40

Tc00.1047053511367.340
Tc00.1047053507011.30
Tc00.1047053507513.90
Tc00.1047053506337.70
Tc00.1047053440363.10
Tc00.1047053510091.80

Tc00.1047053506295.160
Tc00.1047053511421.110
Tc00.1047053506389.70

Tc00.1047053511261.160
Tc00.1047053506341.10

hypothetical protein, conserved

prostaglandin F2alpha synthase,dehydrogenase,
putative,NADH:flavin oxidoreductase/NADH oxidase,
putative

alkyl-dihydroxyacetone phosphate synthase, putative
pyruvate dehydrogenase E1 component alpha subunit,
putative

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

enoyl-CoA hydratase, mitochondrial precursor, putative
hypothetical protein, conserved

hypothetical protein, conserved

ATPase alpha subunit, putative
mitochondrial processing peptidase alpha subunit,
putative,metallo-peptidase, Clan ME, Family M16, putative

hypothetical protein, conserved

RNA-editing complex protein MP100, putative
2-oxoglutarate dehydrogenase E1 component, putative
hypothetical protein, conserved

pyruvate dehydrogenase E1 beta subunit, putative
2-oxoisovalerate dehydrogenase beta subunit, mitochondrial
precursor, putative

developmentally regulated phosphoprotein, putative
hypothetical protein, conserved

pyruvate dehydrogenase E1 component alpha subunit,
putative

N-acetylglucosamine-6-phosphate deacetylase-like protein,
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Anexos

1,12E-07

1,17E-07
1,20E-07

1,23E-07
1,24E-07
1,27E-07
1,28E-07
1,31E-07
1,34E-07
1,43E-07
1,43E-07

1,43E-07
1,45E-07
1,58E-07
1,66E-07
1,69E-07
1,82E-07

1,83E-07
1,97E-07
2,03E-07

2,04E-07
2,10E-07
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Postpol
Postpol
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Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053510817.60
Tc00.1047053506235.20
Tc00.1047053511573.40
Tc00.1047053506525.10
Tc00.1047053503405.10
Tc00.1047053504001.10
Tc00.1047053511069.10
Tc00.1047053506885.380
Tc00.1047053503453.30
Tc00.1047053507521.140
Tc00.1047053510877.55

Tc00.1047053508195.10
Tc00.1047053509777.130

Tc00.1047053510105.230
Tc00.1047053506295.100
Tc00.1047053506839.80
Tc00.1047053508707.90
Tc00.1047053504147.200
Tc00.1047053508355.330

Tc00.1047053510911.50
Tc00.1047053507093.220
Tc00.1047053511293.69
Tc00.1047053508507.40
Tc00.1047053442383.9

putative

hypothetical protein, conserved
hypothetical protein, conserved
mitogen-activated protein kinase, putative
hypothetical protein, conserved

glutamine synthetase, putative
hypothetical protein, conserved

40S ribosomal protein S8, putative
hypothetical protein, conserved

60S ribosomal protein L30, putative
hypothetical protein, conserved

acyl-CoA binding protein, putative
UDP-Gal or UDP-GIcNAc-dependent glycosyltransferase,
putative

hypothetical protein, conserved

glyceraldehyde 3-phosphate dehydrogenase, cytosolic,
putative

hypothetical protein, conserved
phosphoribosylpyrophosphate synthetase, putative
proteasome regulatory non-ATPase subunit 7, putative
proteasome regulatory ATPase subunit, putative
hypothetical protein, conserved

glycine dehydrogenase [decarboxylating], putative,glycine

cleavage system P-protein, putative
RNA-binding protein, putative

glycosomal malate dehydrogenase, putative
hypothetical protein, conserved

40S ribosomal protein SA, putative
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2,12E-07
2,18E-07
2,26E-07
2,34E-07
2,49E-07
2,58E-07
2,70E-07
2,77E-07
2,78E-07
2,98E-07
3,03E-07

3,05E-07
3,20E-07

3,26E-07
3,27E-07
3,39E-07
3,39E-07
3,56E-07
3,74E-07

4,06E-07
4,42E-07
4,55E-07
4,63E-07
5,14E-07
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Stress
Stress
Stress
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Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol

Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053507915.5
Tc00.1047053509671.80
Tc00.1047053510801.10
Tc00.1047053507773.30
Tc00.1047053508799.30
Tc00.1047053506795.90
Tc00.1047053508707.227

Tc00.1047053510007.70

Tc00.1047053508595.50
Tc00.1047053506247.10

Tc00.1047053510265.20
Tc00.1047053506829.90
Tc00.1047053510819.4

Tc00.1047053506679.94
Tc00.1047053504113.20
Tc00.1047053509175.18
Tc00.1047053426897.10
Tc00.1047053507165.59
Tc00.1047053503923.50
Tc00.1047053507757.60
Tc00.1047053508039.30
Tc00.1047053508153.20
Tc00.1047053503841.10
Tc00.1047053507765.60

glutaminyl-tRNA synthetase, putative

60S ribosomal protein L5, putative

calpain-like cysteine peptidase, putative

RNA editing complex protein MP46, putative
hypothetical protein, conserved

hypothetical protein, conserved

ATP binding protein-like protein, putative
ATP-dependent zinc metallopeptidase, putative,metallo-
peptidase, clan MA(E), family M41, putative

cysteine peptidase, putative,cathepsin L-like, putative,major
cysteine proteinase, putative,cysteine peptidase, clan CA,
family C1, putative

protein disulfide isomerase, putative

26S protease regulatory subunit, putative,serine peptidase,
Clan SJ, family S16, putative

hypothetical protein, conserved

NADH-cytochrome b5 reductase, putative

408S ribosomal protein S18, putative

MYHT7B protein, putative

hypothetical protein, conserved

hypothetical protein

hypothetical protein, conserved
glycosylphosphatidylinositol (GPI) anchor, putative
dihydrolipoamide dehydrogenase, putative
retrotransposon hot spot (RHS) protein, putative
dynamin, putative,vacuolar sortin protein 1, putative
proteasome activator protein PA26, putative

408S ribosomal protein S21, putative
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Anexos

5,91E-07
5,95E-07
6,09E-07
6,14E-07
6,33E-07
6,44E-07
6,47E-07

6,96E-07

7,05E-07
7,62E-07

7,72E-07
8,10E-07
8,10E-07
8,18E-07
8,73E-07
9,24E-07
9,49E-07
9,75E-07
1,02E-06
1,18E-06
1,19E-06
1,20E-06
1,21E-06
1,25E-06
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Stress
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Stress
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Stress
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Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053506195.110
Tc00.1047053510351.90
Tc00.1047053504163.30
Tc00.1047053509177.68
Tc00.1047053506503.69
Tc00.1047053503395.40
Tc00.1047053445281.9
Tc00.1047053510957.9
Tc00.1047053504105.140
Tc00.1047053508547.110
Tc00.1047053503593.10
Tc00.1047053503873.10
Tc00.1047053506953.49
Tc00.1047053506925.260
Tc00.1047053503769.40
Tc00.1047053430737.20
Tc00.1047053510089.200
Tc00.1047053504147.70
Tc00.1047053503539.30
Tc00.1047053508413.68
Tc00.1047053506933.30
Tc00.1047053504037.30
Tc00.1047053507923.40
Tc00.1047053511317.40
Tc00.1047053420533.9
Tc00.1047053507517.50
Tc00.1047053506241.60

malate dehydrogenase, putative

dihydrolipoamide branched chain transacylase, putative
40S ribosomal protein S9, putative

translation initiation factor, putative

glycosomal malate dehydrogenase, putative

60S ribosomal protein L18, putative

calpain-like cysteine peptidase, putative

calpain-like cysteine peptidase, putative

enolase, putative

ATP-dependent DEAD/H RNA helicase, putative
eukaryotic translation initiation factor elF-4E, putative
cytochrome-B5 reductase, putative
glucose-6-phosphate 1-dehydrogenase, putative
protein kinase, putative

cytochrome c oxidase VI, putative

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

GTP-binding nuclear protein rtb2, putative
kinetoplastid membrane protein KMP-11

hypothetical protein, conserved

60S ribosomal protein L12, putative

hypothetical protein, conserved

hypothetical protein, conserved

dihydrofolate reductase-thymidylate synthase, putative
hypothetical protein

kinesin, putative
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Anexos

1,31E-06
1,31E-06
1,57E-06
1,59E-06
1,63E-06
1,69E-06
1,74E-06
1,84E-06
1,88E-06
1,89E-06
1,97E-06
2,01E-06
2,14E-06
2,22E-06
2,26E-06
2,53E-06
2,56E-06
2,69E-06
2,77E-06
2,81E-06
2,83E-06
3,09E-06
3,31E-06
3,49E-06
3,57E-06
3,76E-06
3,82E-06
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Postpol
Postpol
Postpol
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Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053506305.29
Tc00.1047053504251.30
Tc00.1047053511163.40
Tc00.1047053509935.20
Tc00.1047053506211.60
Tc00.1047053510687.149
Tc00.1047053506493.80
Tc00.1047053507211.40
Tc00.1047053511661.10
Tc00.1047053506801.90
Tc00.1047053507895.69
Tc00.1047053510795.10

Tc00.1047053507389.70
Tc00.1047053510175.90
Tc00.1047053509051.30
Tc00.1047053507811.40
Tc00.1047053507809.110
Tc00.1047053509617.20
Tc00.1047053511465.10
Tc00.1047053506885.70
Tc00.1047053506413.80
Tc00.1047053504087.20
Tc00.1047053463451.10
Tc00.1047053509965.380
Tc00.1047053511367.138
Tc00.1047053399997.10

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

RNA-binding protein, putative

coatomer alpha subunit, putative

DNA topoisomerase IA, putative
inosine-5"-monophosphate dehydrogenase, putative
hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

tyrosine aminotransferase

peptidase, putative,metallo-peptidase, Clan ME, Family M16,
putative

retrotransposon hot spot (RHS) protein, putative
dTDP-glucose 4,6-dehydratase, putative
hypothetical protein, conserved

hypothetical protein, conserved

paraflagellar rod protein 3, putative

proteasome activator protein PA26, putative
polyadenylate-binding protein 1, putative
cyclophilin, putative

hypothetical protein

hypothetical protein, conserved

dTDP-glucose 4,6-dehydratase, putative
chaperone Dnal protein, putative
retrotransposon hot spot (RHS) protein, putative
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4,14E-06
4,53E-06
4,61E-06
4,61E-06
4,73E-06
5,19E-06
5,43E-06
5,48E-06
5,68E-06
5,76E-06
6,15E-06
6,24E-06

6,29E-06
7,27E-06
7,58E-06
7,71E-06
8,40E-06
8,89E-06
9,04E-06
9,60E-06
9,65E-06
9,73E-06
1,09E-05
1,20E-05
1,22E-05
1,25E-05
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Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053510543.90
Tc00.1047053508469.20
Tc00.1047053509945.30
Tc00.1047053503643.3

Tc00.1047053511003.30
Tc00.1047053508661.34
Tc00.1047053508989.90
Tc00.1047053509239.10
Tc00.1047053508669.10

Tc00.1047053503935.20
Tc00.1047053506821.210
Tc00.1047053506947.20
Tc00.1047053503897.30
Tc00.1047053511445.90
Tc00.1047053510901.210
Tc00.1047053506883.30
Tc00.1047053506943.50
Tc00.1047053506529.250
Tc00.1047053503611.20
Tc00.1047053510329.130
Tc00.1047053503887.70
Tc00.1047053511303.150
Tc00.1047053509917.19
Tc00.1047053503719.20
Tc00.1047053511229.80
Tc00.1047053508197.10

retrotransposon hot spot (RHS) protein, putative
hypothetical protein, conserved

hypothetical protein

60S ribosomal protein L4, putative

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

fatty acid desaturase, putative

hypothetical protein, conserved
2-oxoglutarate dehydrogenase, E2 component,
dihydrolipoamide succinyltransferase, putative

cytochrome-B5 reductase, putative
hypothetical protein, conserved
hypothetical protein, conserved
hypothetical protein, conserved
hypothetical protein, conserved
GTP-binding protein, putative

glyceraldehyde 3-phosphate dehydrogenase, putative

hypothetical protein, conserved

ribosomal protein L24, putative
UDP-glucose:glycoprotein glucosyltransferase
phosphoglycerate mutase, putative

hypothetical protein, conserved
retrotransposon hot spot (RHS) protein, putative
40S ribosomal protein SA, putative

eukaryotic translation initiation factor 3 subunit, putative

60S ribosomal protein L11, putative
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1,25E-05
1,25E-05
1,37E-05
1,38E-05
1,48E-05
1,51E-05
1,53E-05
1,57E-05
1,58E-05

1,73E-05
1,92E-05
1,96E-05
2,10E-05
2,16E-05
2,17E-05
2,20E-05
2,21E-05
2,34E-05
2,36E-05
2,51E-05
2,58E-05
2,61E-05
2,72E-05
2,73E-05
2,77E-05
2,80E-05
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Postpol
Postpol
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Tc00.1047053508961.79
Tc00.1047053510165.10
Tc00.1047053510879.110

Tc00.1047053508641.220
Tc00.1047053411235.9
Tc00.1047053507031.29
Tc00.1047053508881.140
Tc00.1047053450061.10
Tc00.1047053503465.49
Tc00.1047053508413.50
Tc00.1047053507993.260
Tc00.1047053508257.200
Tc00.1047053457251.10
Tc00.1047053509013.10
Tc00.1047053504149.160
Tc00.1047053504137.80
Tc00.1047053504839.28
Tc00.1047053508479.180
Tc00.1047053504427.64
Tc00.1047053511727.270
Tc00.1047053508689.20
Tc00.1047053508625.20
Tc00.1047053509895.20
Tc00.1047053503753.20
Tc00.1047053504153.330
Tc00.1047053503595.10

69 kDa paraflagellar rod protein, putative

heat shock protein Dnal, putative

ribosomal protein L3, putative

UDP-Gal or UDP-GIcNAc-dependent glycosyltransferase,
putative

alpha tubulin, putative

nucleosome assembly protein, putative
hypothetical protein

hypothetical protein, conserved

mitochondrial processing peptidase, beta subunit, putative
RNA-binding protein, putative

hypothetical protein, conserved

hypothetical protein, conserved
3-ox0-5-alpha-steroid 4-dehydrogenase, putative
calpain-like cysteine peptidase, putative
phosphoinositide-specific phospholipase C, putative
G-actin binding protein, putative,CAP/Srv2p, putative
tryparedoxin peroxidase, putative

hypothetical protein, conserved

hypothetical protein, conserved

RNA-binding protein, putative

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved
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3,03E-05
3,07E-05
3,15E-05

3,48E-05
3,56E-05
3,61E-05
3,72E-05
4,03E-05
4,11E-05
4,29E-05
4,39E-05
4,65E-05
4,70E-05
4,83E-05
4,93E-05
4,93E-05
5,03E-05
5,42E-05
5,48E-05
5,66E-05
5,88E-05
5,93E-05
6,12E-05
6,36E-05
7,26E-05
7,29E-05
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W wWwwwwwow

W W WwWwwwwwowwowow

Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053510445.50
Tc00.1047053507001.110
Tc00.1047053510089.190
Tc00.1047053503901.18
Tc00.1047053509937.20
Tc00.1047053506297.220

Tc00.1047053511441.10
Tc00.1047053511281.60
Tc00.1047053508535.10
Tc00.1047053506857.90
Tc00.1047053511229.30
Tc00.1047053507519.110
Tc00.1047053508153.280

Tc00.1047053511289.30
Tc00.1047053504069.30
Tc00.1047053507603.200
Tc00.1047053506871.180
Tc00.1047053506179.40
Tc00.1047053504147.10
Tc00.1047053511283.90
Tc00.1047053507795.50
Tc00.1047053506795.29
Tc00.1047053510643.190
Tc00.1047053504181.20
Tc00.1047053503899.20

S-adenosylmethionine synthetase, putative
galactokinase-like protein, putative

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

calpain cysteine peptidase, putative,cysteine peptidase, Clan
CA, family C2, putative

pyruvate kinase 2, putative

NADH-dependent fumarate reductase, putative
proteasome regulatory ATPase subunit 1, putative
hypothetical protein, conserved

60S ribosomal protein L7, putative

60S ribosomal protein L13, putative
aminopeptidase, putative,metallo-peptidase, clan MG, family
M24, putative

60S ribosomal protein L32, putative

proteasome regulatory ATPase subunit 3, putative
hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

N-myristoyl transferase, putative

syntaxin, putative

hypothetical protein, conserved

retrotransposon hot spot (RHS) protein, putative
40S ribosomal protein S23, putative

408S ribosomal protein S16, putative
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Anexos

8,12E-05
8,80E-05
8,82E-05
8,87E-05
8,92E-05
9,07E-05

9,15E-05
9,82E-05
1,02E-04
1,04E-04
1,05E-04
1,18E-04
1,22E-04

1,27E-04
1,29E-04
1,55E-04
1,62E-04
1,65E-04
1,83E-04
1,88E-04
1,91E-04
1,94E-04
1,96E-04
2,08E-04
2,15E-04



402

403
404
405
406

407
408
409
410
411
412
413
414
415
416
417
418
419

420
421
422
423
424
425
426

Low

Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
Low

w

W www

W W WwwWwWwwwwowwwwwow

W wWwwwwwow

Stress

Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress

Postpol

Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053506405.149

Tc00.1047053508175.260
Tc00.1047053506303.70
Tc00.1047053507211.30
Tc00.1047053504045.5

Tc00.1047053503939.80
Tc00.1047053410923.20
Tc00.1047053506443.150
Tc00.1047053503833.40
Tc00.1047053507649.80
Tc00.1047053511815.4
Tc00.1047053504213.40
Tc00.1047053509039.10
Tc00.1047053509831.10
Tc00.1047053511903.110
Tc00.1047053503521.89
Tc00.1047053508079.10
Tc00.1047053506733.20

Tc00.1047053461165.16
Tc00.1047053507709.10
Tc00.1047053506871.140
Tc00.1047053504231.30
Tc00.1047053422507.10
Tc00.1047053503509.10
Tc00.1047053503823.40

ribosomal protein L21E (60S), putative
inorganic polyphosphate/ATP-NAD kinase,
putative,poly(P)/ATP NAD kinase, putative

hypothetical protein, conserved
hypothetical protein, conserved
hypothetical protein, conserved

prolyl-tRNA synthetase, putative,bifunctional aminoacyl-trna

synthetase, putative

retrotransposon hot spot (RHS) protein, putative
retrotransposon hot spot (RHS) protein, putative
40S ribosomal protein S2, putative

nucleolar RNA-binding protein, putative
proteasome regulatory ATPase subunit 5, putative
hypothetical protein, conserved

hypothetical protein, conserved

cysteine desulfurase, putative

40S ribosomal protein S8, putative

hypothetical protein, conserved

hypothetical protein, conserved

AMP deaminase, putative
glyceraldehyde 3-phosphate dehydrogenase, cytosolic,
putative

hypothetical protein, conserved

cleavage and polyadenylation specificity factor, putative
hypothetical protein, conserved

glycine dehydrogenase [decarboxylating], putative
hypothetical protein, conserved

glycosyl hydrolase-like protein, putative
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Anexos

2,16E-04

2,22E-04
2,24E-04
2,30E-04
2,44E-04

2,45E-04
2,46E-04
2,53E-04
2,55E-04
2,58E-04
2,73E-04
2,93E-04
2,93E-04
2,96E-04
2,99E-04
3,04E-04
3,48E-04
3,49E-04

3,59E-04
3,65E-04
3,96E-04
4,41E-04
4,68E-04
4,79E-04
4,95E-04



427
428
429
430
431
432
433
434

435
436
437
438
439
440

441
442
443
444
445
446
447
448
449
450
451

Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

W W wwwwww

W W wwwow

W WWwwWwwWwwwowwowow

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress

Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053507657.10
Tc00.1047053507649.70
Tc00.1047053504703.10
Tc00.1047053506941.50
Tc00.1047053443397.9
Tc00.1047053506817.30
Tc00.1047053511807.120
Tc00.1047053509769.134

Tc00.1047053511393.10
Tc00.1047053413977.10
Tc00.1047053508547.20
Tc00.1047053508205.48
Tc00.1047053504225.20
Tc00.1047053507881.20

Tc00.1047053506263.10
Tc00.1047053510265.10
Tc00.1047053511011.10
Tc00.1047053510509.30
Tc00.1047053510649.24
Tc00.1047053507015.10
Tc00.1047053511761.60
Tc00.1047053507011.150
Tc00.1047053503447.40
Tc00.1047053504575.20
Tc00.1047053506587.40

glutamamyl carboxypeptidase, putative,metallo-peptidase,
clan MH, family M18, putative

nucleolar RNA-binding protein, putative

glycosyl hydrolase (pseudogene), putative

hypothetical protein, conserved

NADH-cytochrome b5 reductase, putative

ribosomal protein L27, putative

hypothetical protein, conserved

hypothetical protein, conserved

nonspecific lipid-transfer protein, putative,sterol carrier
protein, putative

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved (pseudogene)
retrotransposon hot spot (RHS) protein, putative
D-isomer specific 2-hydroxyacid dehydrogenase-protein,
putative

quinone oxidoreductase, putative
retrotransposon hot spot (RHS) protein, putative
hypothetical protein, conserved

membrane associated protein, putative
retrotransposon hot spot (RHS) protein, putative
hypothetical protein, conserved

hypothetical protein, conserved
retrotransposon hot spot (RHS) protein, putative
hypothetical protein, conserved

ATP-dependent DEAD/H RNA helicase, putative
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Anexos

5,05E-04
5,07E-04
5,15E-04
5,49E-04
5,58E-04
5,63E-04
5,95E-04
6,38E-04

6,71E-04
7,10E-04
7,25E-04
7,27E-04
7,80E-04
7,85E-04

7,97E-04
8,54E-04
9,23E-04
9,26E-04
9,42E-04
1,03E-03
1,07E-03
1,07E-03
1,11E-03
1,17E-03
1,19E-03



452
453
454
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456
457
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464
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474
475
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Low
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Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
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Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053510311.190
Tc00.1047053507669.70
Tc00.1047053508173.54
Tc00.1047053484299.10
Tc00.1047053503593.70
Tc00.1047053503865.20
Tc00.1047053508723.80
Tc00.1047053509161.110
Tc00.1047053506629.150
Tc00.1047053506957.23
Tc00.1047053510437.40
Tc00.1047053508859.100
Tc00.1047053506297.150
Tc00.1047053504051.20
Tc00.1047053509999.20
Tc00.1047053510373.60
Tc00.1047053508597.9
Tc00.1047053506337.140
Tc00.1047053511395.90
Tc00.1047053508297.30
Tc00.1047053506831.50
Tc00.1047053508089.60
Tc00.1047053506937.40
Tc00.1047053506929.30
Tc00.1047053510719.20
Tc00.1047053508899.110
Tc00.1047053508501.300

hypothetical protein, conserved

dynein intermediate chain, putative
hypothetical protein, conserved

trypanothione reductase, putative

eukaryotic peptide chain release factor subunit 1, putative
hypothetical protein, conserved

rab-like GTPase activating protein, putative
hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

cytosolic malate dehydrogenase, putative
hypothetical protein, conserved

40S ribosomal protein S5, putative

RNA helicase, putative

hypothetical protein, conserved
mucin-associated surface protein (MASP), putative
retrotransposon hot spot (RHS) protein, putative
hypothetical protein, conserved
serine/threonine protein kinase, putative
hypothetical protein, conserved

hypothetical protein, conserved

hypothetical protein, conserved

dynein heavy chain, putative

hypothetical protein, conserved

short-chain dehydrogenase, putative
actin-related protein 2, putative

hypothetical protein, conserved
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1,21E-03
1,23E-03
1,24E-03
1,33E-03
1,40E-03
1,45E-03
1,56E-03
1,62E-03
1,89E-03
1,93E-03
2,03E-03
2,14E-03
2,19E-03
2,39E-03
2,43E-03
2,48E-03
2,48E-03
2,49E-03
2,55E-03
2,71E-03
2,72E-03
2,84E-03
2,87E-03
2,92E-03
3,26E-03
3,41E-03
3,61E-03
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Stress
Stress
Stress
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Stress
Stress
Stress
Stress
Stress
Stress

Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol
Postpol

Tc00.1047053503487.50
Tc00.1047053509945.10
Tc00.1047053504069.20
Tc00.1047053506693.4
Tc00.1047053506729.20
Tc00.1047053509393.50
Tc00.1047053509119.39
Tc00.1047053510243.110
Tc00.1047053510491.40
Tc00.1047053509489.29

UDP-Gal or UDP-GIcNAc-dependent glycosyltransferase,
putative

hypothetical protein, conserved

cytochrome C oxidase subunit VI, putative

elongation initiation factor 2 alpha subunit, putative
hypothetical protein, conserved

hypothetical protein, conserved

dynein heavy chain, putative

hypothetical protein, conserved

hypothetical protein, conserved

proteasome regulatory non-ATP-ase subunit, putative
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3,64E-03
3,66E-03
3,76E-03
3,81E-03
3,97E-03
3,97E-03
4,09E-03
4,41E-03
4,50E-03
4,88E-03



