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RESUMO

A dengue € uma doencga viral aguda causada pelo Dengue virus (DENV),
disseminado principalmente por mosquitos do género Aedes, sendo atualmente a
arbovirose mais comum em todo o mundo. As caracteristicas clinicas da dengue
podem variar de um quadro assintomatico até complicacdes graves, como febre
hemorragica, choque e acometimento grave de 6rgaos, sendo o figado o mais
comumente afetado. Nao existem tratamentos especificos para dengue, portanto o
tratamento € paliativo com objetivo de evitar a desidratacao e aliviar os sintomas. O
Acetaminofen (APAP) é a droga mais utilizada no tratamento sintomatico da doenca.
O APAP é considerado uma droga segura e eficaz, porém, pode desencadear o
desenvolvimento de disturbios hepaticos se utilizada em doses maiores que as
recomendadas. Devido ao fato de que a infeccao por DENV frequentemente causa
importantes alteracdes hepaticas, € necessario investigar os efeitos da associacao
da infeccao pelo DENV e o uso de APAP durante o periodo sintomatico da dengue
sobre a homeostase de hepatocitos. Este trabalho teve o objetivo de avaliar as
alteragdes moleculares e celulares em hepat6citos decorrentes da associagao entre
a infeccao pelo DENV e o tratamento com concentracdes subtdxicas de APAP. Para
alcancar o objetivo proposto, foi padronizado um modelo experimental in vitro de
hepatocitos infectados por DENV-2 e tratados com APAP em concentragbes
proximas aquelas observadas em lesdes hepaticas humanas. Utilizando este
modelo, foi realizado a avaliagdo da influéncia da associagdo entre o virus e o
farmaco sobre o transcriptoma destes hepatocitos utilizando a metodologia de
sequenciamento de RNA (RNAseq). Os dados gerados por RNAseq foram utilizados
para identificacdo e correlagdo entre os perfis de expressdo génica e as possiveis
alteragcbes em processos bioldgicos importantes para homeostase celular. A
associagao entre o virus e a droga foi capaz de induzir alteragdes no perfil de
expressao génica de células AML-12, regulando negativamente a expressao de
genes envolvidos com o processo de mitose e positivamente genes pro-apoptoticos.
Além disso, essa associagao apresenta efeitos contraditorios na expressao de genes
envolvidos com processos bioenergéticos, normalizando alguns genes importantes
para cadeia respiratoria, mas causando a subexpressdo de outros genes que

participam deste mesmo processo.

Palavras chaves: Dengue virus, Acetaminofen, Hepatocitos.



ABSTRACT

Dengue is an acute viral disease caused by Dengue virus (DENV), transmitted
mainly by Aedes mosquitoes, being considered the most common arbovirus
worldwide. The clinical characteristics of dengue may vary from asymptomatic to
severe complications such as hemorrhagic fever, shock and severe organ
involvement, with the liver being the most commonly affected. There are no specific
treatments for dengue, so the treatment is palliative, aiming to prevent dehydration
and relieve symptoms, with acetaminophen (APAP) being the most used drug. APAP
is a safe and effective drug, but, as in dengue, can trigger the development of liver
disorders. Combining the fact that DENV infection and APAP treatment can cause
liver changes, the fact that APAP is the most commonly used drug to treat dengue
symptoms, it is necessary to investigate the effects of combining these two factors on
hepatocyte homeostasis. Therefore, this study aimed to evaluate the molecular and
cellular changes in hepatocytes, resulting from the association between DENV
infection and treatment with sub-toxic APAP concentrations. To achieve the
proposed objective, an in vitro experimental model of DENV-2 infected hepatocytes
treated with APAP was standardized at concentrations similar to those observed in
human liver lesions. Using this model, we evaluated the influence of the virus-drug
association on the transcriptome of these hepatocytes using the RNA sequencing
(RNAseq). Data generated by RNAseq were used to identify and correlate gene
expression profiles with possible changes in important biological processes for
cellular homeostasis. The association between virus and drug was able to induce
changes in the gene expression profile of AML-12 cells, the expression of genes
involved with the mitosis process were downregulated and pro-apoptotic genes were
upregulated. Moreover, this association has contradictory effects on the expression
of genes involved with bioenergetic processes, normalizing some important genes for
the respiratory chain, but causing the downregulation of other genes that participate

in this process.

Keywords: Dengue virus, Acetaminophen, Hepatocytes.



Quadro

LISTA DE QUADROS

1:  Principais sinais de alarme em pacientes com



LISTA DE FIGURAS

Figura 1: Estrutura do viron do Dengue virus por Cryogenic electron
MICrOSCOPY (CrYOEM).... .ot
Figura 2: Representacao esquematica do genoma do Dengue virus................
Figura 3: Representacdo esquematica do ciclo de multiplicagdo do DENV no
interior de uma célula hospedeira humana.................ccciiiicic e
Figura 4: Numero médio de casos de dengue em todo o mundo, reportados

entre 0s anos de 2010 € 2016.........uuiiiiiiiiiie e
Figura 5: Representacdo esquematica do tempo de surgimento e
manutencdo dos biomarcadores utilizados na deteccdo de dengue, no
plasma de pacientes com infecgbes primarias e secundarias...........................
Figura 6: Férmula estrutural completa do Acetaminofen (APAP)......................
Figura 7: Representacdo esquematica das vias de metabolismo do
Acetaminofen (APAP)........cooo i
Figura 8: Representacdo esquematica do fluxo projetado para investigar os
efeitos da associacao entre a infeccao pelo Dengue virus e o tratamento com
concentragdes subtoxicas de APAP em hepatdcitos.............oovvvvvviiviiiiciieeeen..

Figura 9: Determinacdo da concentracdo sub-toxica de APAP em células

Figura 10: Ensaio de unidades formadoras de placa (PFU — plaque forming
unit assay) para titulacao de amostras de DENV-2..................cccciiiiiiiinn,
Figura 11: Avaliacao da susceptibilidade de células AML-12 a infecgao por
DENV-2 pelo método de imunocitoquimica................cccoeeeeiiiiiiieiiiiiiiiii
Figura 12: Avaliacdo de RNA de DENV pelo método de RT-PCR em células
AML-12 infectadas por DENV-2.........cccoooiiiiiiiiiieee e
Figura 13: Avaliacao da cinética de concentracao de RNA de DENV-2 em de
células AML-12 pelo método de RT-qPCR...........ccoiiiiiiiiieeeee e
Figura 14: Determinacdo da multiplicidade de infecc¢ao viral (MOIl) de DENV-
2 em células AML-12 porensaiode MTT...........cooeiiiiiiiiiiiiii
Figura 15: Avaliacao da atividade mitocondrial em células AML-12 infectadas
com DENV e/ou tratadas com APAP, através de ensaio de MTT.....................

Figura 16: Avaliacao da viabilidade de células AML-12 infectadas com DENV

18
19

21

22

32

33

37

44

66

67

68

69

70

71

72



e/ou tratadas com APAP por dosagem de alanina transaminase no
sobrenadante de cultura................cooooi i
Figura 17: Avaliagao dos niveis de 6xido nitrico em sobrenadante de células
AML-12 infectadas com DENV e/ou tratadas com APAP.................oovvvvivnnnnn..
Figura 18: Avaliacdo da infeccado por DENV-2 em células AML-12, apds o
tratamento COmM APAP ... . e
Figura 19: Grafico de escalonamento multidimensional das bibliotecas de
sequenciamento de células AML-12 infectadas por DENV-2 e/ou tratadas
(070 0 0 1 o N S
Figura 20: Grafico de pontos (Dotplot) de resumos hierarquicos de termos
GO enriquecidos em genes diferencialmente expressos em células AML-12
apos infeccao por DENV-2 e/ou tratamento com APAP............ccoooooiii,
Figura 21. Padrées de expressdo génica de GDE em células AML-12
infectados com DENV e tratados com APAP..........iiiiii e
Figura 22: Representacdo grafica da rede de genes diferencialmente

expressos (GDE) em células AML-12 infectadas com DENV e tratadas com

73

74

75

77

80

82



LISTA DE ABREVIATURAS E SIMBOLOS

DENV - Dengue virus

GDE - Gene diferencialmente expresso

YFV - Yellow Fever virus

CryoEM - Cryogenic electron microscopy

ORF - Open Reading Frame

UTR - Untranslated regions

RE - Reticulo endoplasmatico

OMS - Organizacao Mundial de Saude

RSPA - Reparticdo Sanitaria Pan-Americana
AST - Aspartato aminotransferase

ALT - Alanina aminotransferase

G-GT - Gama-glutamil transpeptidase

TRAIL - TNF-related apoptosis-inducing ligand
IL - Interleucina

TNF - Fator de necrose tumoral

IFN - Interferon

APAP - Acetaminofen

CYP - Citocromo P450

NAPQI - N-acetil-1,4-benzoquinona imina
NQO1 - NAD(P)H/quinona oxirredutase

TGFa - Fator de crescimento transformante alfa
MTT - Brometo de (3-(4,5-dimetiltiazol-2yl)-2,5-difenil tetrazolium
MOI. - Multiplicidade de infec¢ao (multiplicity of infection)
CMC - Carboximetilcelulose

SFB - Soro fetal bovino

PFU - Unidades formadoras de placa

DMSO - Dimetilsulfoxido

CGB - Center for Gastrointestinal Biology

ICB - Instituto de Ciéncias Bioldgicas

UFMG - Universidade Federal de Minas Gerais
RNASeq - Sequenciamento de RNA

CC50 - Concentracao citotdxica para 50% das células



gPCR - PCR quantitativa
LTC - Linfocitos T citotoxicos
NK - Células natural killer
GrB - Granzima B

NO - Oxido nitrico



1.

SUMARIO

INTRODUGAO E JUSTIFICATIVA ..ottt sttt s bbb st sssnssss s 17
1.1. Dengue: A mais importante arbovirose humana........cccccveeeeciiiiieciiee e 17
1.2.  BiolOgia O DENGUE VIFUS ......uueeeeeeeeeiiieeeeeeeeeecivteeee e e e e eeittaae e e e e e e e esasbaseeaaeesssssstaseeaeesssnnsenns 17
1.3. Mecanismos de replicagdo do DENV.......ccooiiiiiiiiiiie et ecerreee e e e e e eeerrre e e e e e e e eennnes 19
1.4. Aspectos epidemiolOgicos da dENGUE .....cccccieeiiiiiiiie ettt e e earree e e e e e e e eaenes 22
TR O o [N F=To [ o W [{ g1 olo lo - 1o [=T o F=d U N SRR 25
1.6. Dengue e seus efeitos sobre 0 figado ........eiiciiie i 27
1.7. Diagndstico e tratamento da deNGUE ........coocuiiieiiiiiie e 30
1.8, ACetaminOfeN (APAP) ... .. ettt et e et e et e e e e e e e bb e e e e bbe e e e e treaeeannreas 33
1.9, MetabolisSmOo dO APAP........ .t e e saree s 35
1.10. A hepatotoxicidade iNdUzida POr APAP............eiieeeee et e et e e e e e enenes 37
1.11. Risco potencial da associacdo entre APAP € DENV .......ccuviiiiiiieiiciiee et 38
112, JUSEIFICAEIVA ettt bbb 40

OBUJETIVOS ..ttt ettt ettt e e e s ettt et e e e e s e bbbttt e e e e e e aaasbbeeeeeeeesannbbbaeaeeeeanannneeeaeeas 41
% B @ ] o] 1= 1Yo =] - | KPR EEPN 41
2.2, ODbJEtiVOS ESPECITICOS . eiiiiiiie ittt e e e e tr e e e e earee e e anneas 41

METODOLOGIA. ...ttt ettt ettt st sttt e b e e b e b e e sbe e s ae e et e e bt e beesbeesatesanesareebeenneennes 42
3.2.  Obtencdo das amostras celulares € Viral.......cccoveeeciiiiiecieic e e 45

3.2.1. Linhagens celulares BHK-21, C6/36 € AML-12 ........ccceeeveeereeereeireeeteeceeereeereeeveesveeeaeeenns 45

3.2.2. Dengue virus sorotipo 2 (DENV=2)......cccoouiiiiiiiiie ettt ettt et e et e e e 46

3.3. Padronizacdo de um modelo experimental in vitro de hepatdcitos infectados por DENV-2 e
tratados com APAP em concentragies SUDTOXICAS. .....iiiicieeeiiiieeeceiieee et 48

3.3.1. Avaliagdo da atividade mitocondrial em células AML-12 tratadas com APAP em
Lo 11 (T gl o AT o] g Yol a1 = ole 11U 49

3.3.2. Avaliacdo da susceptibilidade de células AML-12 a infeccdo por DENV-2 através de
(g gToToli o o [ U1 s oY ot SN 49

3.3.3. Avaliacdo da susceptibilidade de células AML-12 a infecgdo por DENV-2 por RT-PCR. 51
3.3.4. Avaliagdo da permissividade de células AML-12 a infecgao por DENV-2 por RT-qPCR. 54
3.3.5. Avaliacdo da atividade mitocondrial em células AML-12 infectadas com DENV-2....... 56

3.4. Avaliacdo da influéncia da associacdo entre a infeccdo por DENV-2 e o tratamento com
APAP sobre a atividade mitocondrial de hepatdcitos, marcadores bioquimicos de lesdo hepatica e
(o LI T Tyl o [ -1 4 1Yo D PP PTRTOTRRTPPT 57

3.4.1. Avaliacdo da atividade mitocondrial em células AML-12 infectadas com DENV-2 e
£rAtAAAS COM APAP. ...ttt ettt e et e e s e e s bae e sabe e s beessateesabeeesabeesabaesnnseesbeeenes 58



3.4.2. Dosagem de ALT e Oxido Nitrico do sobrenadante de células AML-12 infectadas com

DENV-2 € £ratadas COM APAP.......oo ittt sttt ettt e s s sanesbe e b e nneenns 59
3.5. Avaliacdo da influéncia da associacdo de DENV-2 e APAP sobre o transcriptoma de células
A LD . e e e e e e as 61

3.5.1. Infecgao por DENV-2 e tratamento com APAP em células AML-12.........c.cccouvveeennnenn. 61

3.5.2. Extracdo, avaliacdo e quantificagdo do RNA total extraido. ........cccceeeecvveeeiciieeeccnnenn, 62

3.5.3. Construgado das bibliotecas e sequenciamento do RNA mensageiro.........ccccccveeeenneee. 63

3.5.4. Andlise de expressao diferencial. ..o 64

3.5.5. Analise de enriquecimento de Ontologia genética (GO) ......ccceecveeevieescieerieeeee e 64

RESULTADOS ...ttt ettt ettt ettt ettt ettt e ettt et te e e s eee e es e e e s et e s e e e st s e s e s e s e s e s e s e e e s e s e s e e e s e s e e e eeseseseeeeeeeeenaees 66
4.1. Células AML-12 tratadas com APAP 1 mM continuam vidveis apds 24 horas de cultura..... 66
4.2. Células AML12 s3o susceptiveis a infecgdo por DENV-2.........coccieiiiiiiiieiiiiee e 67

4.3. DENV-2 se multiplica em células AML-12, com pico de multiplicagdo em 48 horas apds
infeccao quUaNdo emM UMA IMOISL.. ...t e e e e e e e e e et a e e e e e e e e e esnnrsaeeeaaeeens 69

4.4. Células AML-12 infectadas com DENV-2 em uma MOI=1 continuam vidveis apds 48 horas

(o LI 1o (=T olor- o TSP 71
4.5. Células AML-12 infectadas com DENV-2 (MOI=1) por 48 horas e tratadas com APAP 1mM
POTr 24 horas CONINUAM VIAVEIS. .....uuviiiiieeiiiiciiieiee e e e e ettt e e e e e eeeeattaaeeeeeeeeesanbtaaeeaeeesssssstaseeaeesesnssnns 71
4.6. O tratamento com APAP ndo inviabiliza a infeccdo de células AML-12 por DENV-2............ 74

4.7. O perfil de expressao génica e analise GO demonstra alteragbes em 151 genes e 16 termos
GO exclusivamente em células infectadas com DENV-2 e tratadas com APAP..........ccccceeecvveeennien. 75

4.8. A associacdo entre infeccdo por DENV e o tratamento com APAP é capaz de induzir
alteracbes nos niveis de expressdo de genes envolvidos com importantes processos da

NOMEOSLASE CRIUIAN. ... e e e e e e e e e ba e e e e abaee e esabaeeeenateeeeenasenas 83
DISCUSSAO DOS RESULTADOS .....ooeveveereeeseeeeeseesesesaesessssssessssssesssssssssssesssssssssssessssssssssssssssssanes 85
CONCLUSAOD ...ttt ettt ettt ettt bbbttt et et a s s s b bbb s s eseseseseteseseseseses 102
REFERENCIAS ...ttt ettt et eeasae et es s ass sttt es s s saet et et esensssesesesesessssssesesesssnsnassesesesasanas 103

APENDICES ..ttt ettt et e et et et e et eu e et eeeeeeees e e eee e et eeeeueeeeeeees e s et et eneeeeeneaeeeeenseas et enenenaens 118



17

1. INTRODUGAO E JUSTIFICATIVA

1.1. Dengue: A mais importante arbovirose humana

A dengue € uma arbovirose reemergente causada pelo Dengue virus
(DENV), um virus de RNA fita unica e senso positiva. O DENV possui quatro
sorotipos distintos (DENV-1 a -4) e pertencente ao género Flavivirus. A sua
transmissao para o homem ocorre principalmente através da picada de mosquitos
fémeas do género Aedes (Hasan et al., 2016).

A dengue é uma doenga de amplo espectro clinico. A infecgdo muitas vezes
€ assintomatica, mas pode se manifestar na forma de uma doenca febril
autolimitante com sintomas semelhantes aos de gripe, ou evoluir para casos mais
graves com complicagdes potencialmente letais (WHO, 2019). A grande maioria das
infeccdes ndo evoluem para o quadro grave, porém quando isso ocorre, a taxa de
mortalidade pode chegar a 2,5% mesmo em pacientes que recebem o tratamento
disponivel (Back; Lundkvist, 2013).

Atualmente a dengue € a arbovirose mais comum em todo o mundo, com
aumento de incidéncia de aproximadamente 30 vezes nos ultimos 50 anos. Estima-
se que aproximadamente 100 milhdées de infecgcbes ocorram anualmente. Além
disso, estima-se que cerca de 3,9 bilhdes de pessoas, distribuidas em 128 paises
vivem sob o risco de infec¢cdo por DENV (WHO, 2019).

1.2. Biologia do Dengue virus

O DENYV, é um virus pertencente a familia Flaviviridae e género Flavivirus. O
nome Flavivirus vem da palavra Flavus que em latim significa amarelo, e foi utilizado
para nomear este género devido ao quadro ictérico induzido pelo Yellow Fever virus
(YFV), o primeiro virus deste grupo descrito. Além do DENV e do YFV, muitos outros
virus de importancia médica estao incluidos dentro do género Flavivirus, como por
exemplo: Japanese encephalitis virus, West Nile virus e Zika virus (Kuhn et al., 2002;
Qi; Zhang; Chi, 2008).

O DENV possui virions envelopados de aproximadamente 50 nm de
diametro e formato esférico. O seu capsideo € composto por uma unica proteina
chamada de proteina do capsideo (C), e o envelope contém duas proteinas de

membrana que sao codificadas pelo genoma viral. Estas proteinas de membrana
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podem ter dois arranjos distintos de acordo com o nivel de maturagcao da particula.
Em particulas imaturas o envelope viral é formado pelas proteinas prM e E, que
formam estruturas em forma de espiculas, enquanto que particulas maduras sao
compostas por proteinas M e E, fazendo com que o virion apresente uma estrutura
mais lisa. A proteina prM é clivada durante o processo de maturagao que ocorre no
momento em que o virus deixa a célula hospedeira, e ao passar pelo complexo de
Golgi sofre acdo de uma enzima chamada furina. A furina cliva a proteina prM em M,
que se rearranja com a proteina E, deixando o envelope em uma forma mais fluida
(Figura 1) (Stadler et al., 1997; Kostyuchenko et al., 2013; Back; Lundkvist, 2013).

100A

Figura 1: Estrutura do viron do Dengue virus por Cryogenic electron microscopy (CryoEM).
Particulas imaturas (esquerda), que foram recém-formadas apresentam uma estrutura contendo
espiculas, devido as proteinas prM e E que compdem o envelope viral. Estas particulas normalmente
s&o nao infecciosas. O envelope de particulas maduras (direita), apresentam um envelope de aspecto
liso e mais fluido, devido a clivagem proteolitica das moléculas virais prM em pr e M. (Adaptado de
Kostyuchenko et al., 2013).

O genoma do DENV é composto por uma molécula de RNA senso-positivo
de aproximadamente 10,7 kb. Esta molécula apresenta uma sequéncia de fase de
leitura aberta (Open Reading Frame - ORF) que esta localizada entre duas regides
nao traduzidas, uma regido 5 -UTR (untranslated regions) que possui cerca de 96
nucleotideos e uma regiao 3 -UTR, com cerca de 451 nucleotideos. A sequéncia
traduzida codifica uma poliproteina de aproximadamente 3.411 aminoacidos. Essa
poliproteina é clivada e processada por proteases virais e do hospedeiro, dando
origem a trés proteinas estruturais que irdo compor a particula viral (C, prM e E) e
sete proteinas nao estruturais, que participam da replicagdo do genoma do virus
(NS1, NS2A, NS2B, NS3, NS4A, NS4B, NS5) (Perera; Kuhn, 2008) (Figura 2). Uma

particularidade no genoma dos virus pertencentes ao género Flavivirus, consiste na
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presenca de uma base metilada, na extremidade 5’ da molécula de RNA, conhecida
como estrutura Cap tipo | (m’GpppAmp), que é seguida por uma sequéncia 5 AG x
altamente conservada (Liu et al., 2010; ICTV, 2018).

5" UTR

NS2A NS4A
| | i
ST NSs [ ] N |

NS2B NS4B 3' UTR

Figura 2: Representacao esquematica do genoma do Dengue virus: Da esquerda para direita,
pode ser observado a regido n&o traduzida 5 -UTR (untranslated regions), seguido das regides que
codificam as proteinas estruturais (C, M e E), as regides que codificam as sete proteinas nao
estruturais (NS1, NS2B, NS3, NS4A, NS4B, NS5) e a regido n&o traduzida 3-UTR. (Guzman et al.,
2010).

O DENV pode ser dividido em quatro sorotipos distintos, que sao
classificados em DENV-1, -2, -3 e -4, e dentro de um Unico sorotipo podem existir
multiplos gendtipos. Os sorotipos e gendtipos de DENV podem diferir em relacao a
viruléncia e capacidade epidémica (Katzelnick; Coloma; Harris, 2017). Normalmente,
a infeccdo por um sorotipo de DENV, confere imunidade adaptativa duradoura
contra este sorotipo, independentemente do gendtipo (Weaver; Vasilakis, 2009).
Porém, a imunidade prévia em relacdo a segunda cepa infectante pode afetar o
resultado da infeccdo e a gravidade da doenca (Katzelnick; Coloma; Harris, 2017).
Ressalta-se que, a infeccdo com um sorotipo de DENV ndo gera imunidade
especifica contra sorotipos heterélogos (Weaver; Vasilakis, 2009).

1.3. Mecanismos de replicagao do DENV

O DENV é capaz de infectar uma grande variedade celular através de um
mecanismo conhecido como endocitose mediada por receptores (Rodenhuis-Zybert;
Wilschut; Smit, 2010). O ciclo de infecgdo do DENV inicia-se com a ligagao do virus
a célula alvo através da interacao entre proteinas de superficie viral e moléculas da
superficie celular. Os receptores de membrana ao qual o DENV se liga ainda nao
foram devidamente identificados, porém existem alguns candidatos estudados, como

glicoproteinas, DC-SIGN e receptores de manose. Existe um consenso geral de que
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a glicoproteina E viral possui grande importancia na ligagao do virus ao receptor da
célula hospedeira (Back; Lundkvist, 2013).

ApoOs adsorcao, a particula viral pode ser internalizada por endocitose
mediada por clatrina ou por vias nao classicas de endocitose que independem de
clatrina. Estas vias de endocitose sao influenciadas por aspectos relacionados ao
hospedeiro celular, bem como ao sorotipo ou genétipo do virus (Cruz-Oliveira et al.,
2015).

Apods endocitose, no endossomo celular ocorre a fuséo entre o envelope do
DENV e a membrana endoss6mica, através da acao da glicoproteina do envelope E.
Na particula viral madura, os peptideos de fusdo da glicoproteina E inicialmente se
encontram inacessiveis, porém apos a internalizacdo, o pH acido do endossomo
desencadeia uma alteracdo conformacional desta proteina, expondo o peptideo de
fusdo. O peptideo de fusdo se insere na membrana do endossomo, mediando a
fusdo das membranas endossomal e viral, permitindo entdo, a liberacdo do
nucleocapsideo no citoplasma da célula hospedeira. Este processo & conhecido
como desnudamento (Harrison; 2008).

Apo6s o desnudamento o genoma viral € liberado no citoplasma celular e o
primeiro evento a ocorrer apos este processo € a tradugao do genoma. A traducao e
a replicacdo do DENV ocorrem em associagdo com membranas derivadas do
reticulo endoplasmatico (RE). O RNA viral recruta um mecanismo de traducéo e é
traduzido em uma poliproteina viral que é clivada co- e poés-traducionalmente em
trés proteinas estruturais (C, prM e E) e sete proteinas nao estruturais (NS1, NS2A,
NS2B, NS3, NS4A, NS4B, NS5), através da acao de proteases celular e viral. Apds
a traducao, é gerado um complexo de RNA replicase viral, e o genoma do DENV
atua, como fita molde para replicacdo. A replicacdo comega com a produgédo de RNA
viral, que envolve a sintese de uma fita de RNA senso-negativa intermediaria que
serve de molde para a sintese de novas fitas de RNA gendémico. Por fim, o0 genoma
viral € encapsidado pela proteina C e os nucleocapsideos formados se acumulam no
RE granular, que em seguida, sao liberadas por brotamento. Durante a liberagao as
particulas virais adquirem a membrana lipidica. A progénie viral é entao transportada
para o sistema de Golgi, onde ocorre a maturacdo das particulas virais. Neste
estagio, a proteina prM é clivada por furinas, o que resulta em um rearranjo das
proteinas M e E na superficie da particula viral expondo o dominio de ligagdo ao
receptor. O peptideo “pr’ clivado permanece na particula madura associado a

proteina E até que a particula viral seja liberada no pH neutro do ambiente
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extracelular (Figura 3) (Clyde; Kyle; Harris, 2006; Li et al., 2008; Lindenbach; Murray;
Rice, 2013).
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Figura 3: Representacao esquematica do ciclo de multiplicagao do DENV no interior de uma
célula hospedeira humana. A multiplicagdo do DENV se inicia com a adsorgao do virus através da
ligacéo da proteina viral com receptores presentes na superficie das células do hospedeiro (1). Apés
a adsor¢ao, a particula viral é internalizada através de endocitose mediada por clatrina (2) ou por vias
nao classicas independentes de clatrina. A acidificagdo dos endossomos (3) promove mudangas
conformacionais em E que resultam na sua trimerizagédo e, consequente, exposicdo do peptideo de
fusdo, que permite a fusdo das membranas viral e celular e a liberacdo do nucleocapsideo no
citoplasma (4). O RNA viral, quando no citoplasma, é traduzido em uma poliproteina por ribossomos
associados a membrana do reticulo endoplasmatico granular. Essa poliproteina & processada por
proteases celular e viral, produzindo proteinas estruturais e n&o estruturais. Apos a traducado, a
replicacdo se inicia com a sintese de uma fita de senso negativo complementar ao RNA genémico
que serve como molde para a sintese de novas moléculas de RNA viral (5). O genoma viral é
encapsidado pela proteina C e os nucleocapsideos formados se acumulam no RE Granular, e através
de brotamento migram para o Golgi (8). As particulas virais sdo maturadas através da acéo
proteolitica da Furina, que cliva a prM em M, a proteina E sofre um rearranjo, resultando na particula
madura (7 e 8), que é ent&o liberada no meio extracelular (9). Fonte: adaptado de Fields Virology 62
edicdo (Lindenbach; Murray; Rice, 2013).
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1.4. Aspectos epidemiolégicos da dengue

A dengue é difundida globalmente, variando sua incidéncia de acordo com
fatores ambientais como precipitacdo de chuvas, temperatura, umidade relativa e
grau de urbanizacao; e fatores humanos como qualidade dos servigos de controle de
vetores em areas urbanas e condi¢gbes socioecondmicas. Atualmente a dengue é
endémica em mais de 100 paises nas regides da Africa, Américas, Mediterraneo
Oriental, Sudeste da Asia e Pacifico Ocidental, sendo as regides das Américas,
Sudeste Asiatico e Pacifico Ocidental as mais afetadas por essa doencga (Figura 4).
Os ultimos dados indicam que aproximadamente 390 milhdes de pessoas sao
infectadas por dengue a cada ano, sendo que dessas, 96 milhdes apresentam
alguma manifestagdo clinica da doencga. Apesar desses dados, sabe-se que o
numero real de casos de dengue é subnotificado, principalmente devido a falta de

recursos e negligencia na conduta diagnéstica (WHO; 2019).
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Figura 4: Numero médio de casos de dengue em todo o mundo, reportados entre os anos de
2010 e 2016. O mapa mostra a distribuicdo do niumero médio de casos suspeitos ou confirmados de
dengue, que foram informados a Organizagédo Mundial de Saude (OMS) entre os anos de 2010-2016.
As cores representam o numero médio de casos neste periodo, e a faixa de cores varia de branco (0
casos) a vinho (= 100.000). Regiées que n&o possuem dados registrados foram coradas em cinza
escuro, enquanto que regides em que os dados nao se aplicam foram coradas em cinza claro.
Adaptado de: WHO. Dengue Control | Epidemioloy. 2016.
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O aumento global da dengue facilitou a circulagdo de multiplos sorotipos do
DENV e também o surgimento de quadros graves da doenca. A primeira epidemia
ocorreu entre os anos de 1953 e 1954 nas Filipinas e se espalhou pelo Sudeste
Asiatico, sendo a principal responsavel pela hospitalizagdo e morte de criangas e
tornando-se um grave problema de satde publica na Asia (Gubler; 1998).

A epidemia de dengue atingiu as Américas, onde se manteve até inicio do
século XX (Barreto; Teixeira, 2008), quando em 1947 foi implementado o Plano
Continental para a Erradicacdo do Aedes aegypti uma campanha hemisférica
conduzida pela Reparticdo Sanitaria Pan-Americana (RSPA), que intensamente
promoveu campanhas em paises afetados pela dengue, estabelecendo acordos de
apoio cooperativo e fornecendo pessoal e material para a execugcao do programa.
Dessa forma, em 1962, 18 paises continentais e ilhas do Caribe conseguiram
erradicar o Aedes aegypti (Brathwaite et al., 2012).

Apesar dos esforcos realizados ao longo de 15 anos pelo Plano Continental
para a Erradicagao do Aedes aegypti, a eliminacao do vetor da dengue durou pouco
tempo. Os programas de vigilancia epidemiolégica da dengue foram reduzindo
gradualmente sua atividade o que impossibilitou a identificacdo de pequenos focos
da doenca. Além disso, a estrutura centralizada do programa resultava em uma
resposta lenta aos casos de reinfestagcdes de Aedes. Estes fatores somados ao
crescimento dos centros urbanos, expansao de viagens domésticas e internacionais,
desenvolvimento de vetores resistentes a inseticidas, os elevados custos do
programa e a participagdo comunitaria insuficiente, levaram a degradacdo dos
resultados alcangados com o programa € a reintroducao dos surtos de dengue em
varios paises das Américas, incluindo o Brasil (Brathwaite et al., 2012).

No Brasil, epidemias de dengue ocorrem desde 1982. Neste periodo um
estudo soroldgico realizado na cidade de Boa Vista em Rondénia, revelou que 11 mil
pessoas haviam sido infectadas pelo DENV, sendo isolados os sorotipos DENV-1 e -
4 neste episddio. Essa epidemia foi contida com o combate do vetor e a dispersao
do virus nao se estendeu a outras regiées. Porém, quatro anos depois, em 1986,
novos quadros de dengue ocorreram no Rio de Janeiro, onde foi isolado o sorotipo
DENV-1. A partir desse momento a dengue se disseminou para cidades vizinhas,
chegando aos Estados do Ceara e Alagoas, e apdés um ano a epidemia atingiu
Pernambuco. Nos anos de 1989 e 1990 houve redugao do numero de casos de
dengue, porém em 1990 este numero voltou a crescer, com a circulagao do sorotipo

DENV-1 e introdugao do sorotipo DENV-2, que trouxe também os primeiros quadros
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hemorragicos da doenga. Nos anos seguintes a circulagao do virus se expandiu para
outras regides do Brasil, e em 2001 foi confirmada a introdugéo do sorotipo DENV-3,
responsavel pela epidemia em 2002 onde foram notificados aproximadamente 800
mil casos (80% dos casos registrados no continente americano neste ano) (Barreto;
Teixeira, 2008).

Atualmente todos os estados brasileiros estao sob o risco de dengue, e os
numeros de casos tém aumentado gradativamente. Uma analise retrospectiva
mostra que no ano de 2016, no Brasil foram registrados 1.483.623 casos provaveis
de dengue, sendo que destes, 861 casos foram considerados graves e 642 pessoas
infectadas foram a o&bito (Brasil, 2017). Em 2017 observou-se uma redugdo no
numero de casos, com 252.054 casos provaveis de dengue, 271 casos de dengue
grave e 141 Obitos (Brasil, 2018a). Em 2018 estes numeros sofreram pouca
alteracdo com 265.934 casos provaveis de dengue, 321 casos de dengue grave e
155 6bitos (Brasil, 2018b). Porém, em 2019, até o dia 24 de agosto (Semana
epidemiologica 34), foram registrados 1.439.471 casos provaveis de dengue, com
1.111 casos de dengue grave e 591 ébitos confirmados (Brasil, 2019).

A necessidade de novas intervengdes para redugao do numero de casos de
dengue faz com que muitas estragégias sejam propostas, e atualmente, o controle
vetorial € a principal abordagem estudada na prevencao da dengue. Duas novas
abordagens de controle vetorial foram recentemente testadas (Dorigatti ef al., 2018).
Uma destas estratégias consiste na liberagcao de mosquitos machos geneticamente
modificados que carregam um gene letal dominante (Carvalho et al., 2015). Esta
estratégia € capaz de suprimir as populagcdes de mosquitos, mas necessita da
liberagao continua de um grande numero de mosquitos transgénicos (Huang; Higgs;
Vanlandingham, 2017). Outra abordagem envolve a liberacdo de mosquitos
transfectados com Wolbachia, uma bactéria intracelular verticalmente transmitida,
capaz de suprimir a replicagao de arbovirus em mosquitos (Ferguson et al., 2015).

Apesar de todos os esfor¢cos para tentar controlar a doenca no Brasil, as
condigbes associadas a fatores ambientais, socioecondmicos, politicos e sociais,
somadas as caracteristicas biologicas do virus, do vetor e das pessoas afetadas,
tém favorecido para a dispersédo da doenca, o que faz com que a dengue seja
considerada a mais importante arbovirose no Pais (San Martin; Brathwaiter-Dick,
2007; Brasil, 2017; Brasil, 2018a; Brasil 2018b; Brasil 2019).
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1.5. O quadro clinico da dengue

No homem, apés infecgdo o DENV circula no sangue por um periodo que
varia de dois a sete dias, podendo ser transmitido principalmente por mosquitos do
género Aedes logo ap6és o aparecimento dos primeiros sintomas. A infeccdo e
multiplicacdo do DENV em células hospedeiras humanas pode ser assintomatica ou
apresentar uma doenca sistémica e dinamica de amplo espectro clinico, variando
desde formas oligossintomaticas até quadros graves, que podem evoluir para ébito
(WHO, 2019).

No quadro sintomatico da dengue, podem ocorrer trés fases clinicas,
classificadas como: febril, critica e de recuperacado. Na fase febril, observa-se um
quadro de febre alta (39-40°C) que pode durar até sete dias, associada a fraqueza
muscular, cefaleia, mialgias, artralgias, dor retroorbitaria, exantema com ou sem
prurido, anorexia, nauseas e vomitos. Apds a fase febril, grande parte dos pacientes
evoluem para cura, porém, parte dos acometidos pela dengue podem evoluir para
fase critica, que tem inicio entre o terceiro e o sétimo dia da doenca. Nesta fase
ocorre a defervescéncia, que em alguns casos pode ser acompanhada por sinais de
alarme. Os sinais de alarme sao decorrentes, principalmente do aumento da
permeabilidade vascular, e marcam o inicio do agravamento do quadro clinico do
paciente (Quadro 1). Quando evolui para o quadro grave os pacientes podem
apresentar extravasamento de plasma, choque, acumulo de liquidos com
desconforto respiratério, sangramento grave ou comprometimento de 6érgdos como
coracgao, pulmoées, rins, figado e sistema nervoso central, e muitas vezes, a dengue
grave evolui para o 6bito do paciente. Os individuos que passaram pela fase critica,

entram na fase de recuperagcado com progressiva melhora clinica (Brasil, 2016).
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Quadro 1: Principais sinais de alarme em pacientes com dengue.

Sinais de alarme na dengue

A) Dor abdominal intensa (referida ou a palpacdo) e continua.

B) Vomitos persistentes.

C) Acumulo de liquido (ascite, derrame pleural, derrame pericardico).
D) Hipotensdo postural e/ou lipotimia.

E) Hepatomegalia maior do que 2 cm abaixo do rebordo costal.

F) Sangramento de mucosa.

G) Letargia e/ou irritabilidade.

H) Aumento progressivo do hematdcrito.

FONTE: Brasil. Ministério da Saude. Secretaria de Vigilancia em Salde. Departamento de Vigilancia das Doencas
Transmissiveis. Dengue: diagndstico e manejo clinico: adulto e crianga [recurso eletrénico]/ Ministério da Saude, Secretaria de
Vigilancia em Saude, Departamento de Vigilancia das Doengas Transmissiveis. — 5. ed. — Brasilia: Ministério da Saude, 2016.
Disponivel em: https://portalarquivos2.saude.gov.br/images/pdf/2016/janeiro/14/dengue-manejo-adulto-crianca-5d.pdf. Acesso
em 03 de setembro de 2019.

As formas graves da dengue geralmente se manifestam com extravasamento
de plasma, levando ao choque ou acumulo de liquidos com desconforto respiratério,
sangramento grave ou sinais de disfuncdo organica. O choque na dengue é de
rapida instalacao e apresenta curta duragdo, e ocorre devido ao extravasamento
critico de plasma entre os dias trés a sete de doenca, sendo normalmente precedido
por algum sinal de alarme. O choque prolongado resulta no comprometimento
progressivo de érgaos, acidose metabdlica e coagulacao intravascular disseminada,
causando hemorragias graves, que agravam o choque. Em alguns casos a dengue
pode causar quadros de hemorragia massiva sem choque prolongado e este
sangramento massivo € critério de dengue grave (Brasil, 2016).

O comprometimento grave de o6rgaos como coracao, figado e sistema
nervoso central (SNC), pode ocorrer independentemente do extravasamento de
plasma ou choque. As miocardites por dengue sao expressas principalmente por
alteragcbées do ritmo cardiaco, podendo ter elevacdo das enzimas cardiacas.
Elevacdao de enzimas hepaticas ocorre em até 50% dos pacientes, podendo nas
formas graves evoluir para comprometimento grave das fungdes hepaticas
expressas por elevacdo de aminotransferases em até 10 vezes o valor maximo de
referéncia, associado a elevacao do valor do tempo de protrombina. Alguns
pacientes podem ainda apresentar manifestacées neuroloégicas, como convulsdes e

irritabilidade. Além disso, o0 acometimento grave do sistema nervoso pode ocorrer
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em diferentes formas clinicas, como meningite, encefalite, sindrome de Guillain-

Barré e encefalite (Brasil, 2016).

1.6. Dengue e seus efeitos sobre o figado

O DENV é capaz de infectar diferentes tipos celulares causando efeitos
clinicos e patoldgicos diversos. As principais alteragcdes causadas pela dengue,
estdo relacionadas aos sistemas vascular, muscular e hematologico (Seneviratne;
Malavige; Silva, 2006). Porém, em quadros graves de dengue, muitas vezes
observa-se o acometimento de 6rgaos como: cérebro, figado, pulmdes, rins e baco
(Schaefer; Wolford 2019; Pévoa et al., 2014; Li et al., 2017).

Dentre os 6rgaos acometidos na infeccao por DENV, o figado comumente é
o mais afetado (Samanta; Sharma 2015). A dengue normalmente é associada a
diferentes graus de lesao hepatica, sendo observado niveis alterados de marcadores
bioquimicos de lesdo hepatica (principalmente Aspartato aminotransferase [AST] e
alanina aminotransferase [ALT]) em todos os estagios da doenca, e inclusive em
individuos assintomaticos (Singh et al., 2017). Apesar de raros, casos graves de
insuficiéncia hepatica podem ocorrer em infecgdes por DENV, e tém sido associados
a complicacbes como encefalopatia, sangramento grave, insuficiéncia renal, acidose
metabdlica, o que consequentemente, contribui para a taxa de mortalidade da
dengue (Malavige et al., 2007; Fernando et al., 2016).

Muitos estudos clinicos ao longo dos ultimos 30 anos, evidenciaram o
acometimento hepatico nas infecgdes por DENV. Estudo realizado em 1992, avaliou
o impacto da dengue na funcédo hepatica através da analise de testes bioquimicos
de 170 pacientes do sexo masculino diagnosticados com esta doenca. Niveis
anormais dos marcadores de funcdo hepatica AST, ALT e gama-glutamil
transpeptidase (G-GT) foram observadas em mais de 80% dos pacientes avaliados,
indicando que a dengue pode causar lesdo hepatica e elevacdo dos niveis de
transaminases (Kuo et al., 1992).

Em 2000 foi realizado um estudo prospectivo das fungdes hepaticas de 61
criangas infectadas com dengue. A amostragem incluia 37 casos de dengue, 16
casos de febre hemorragica da dengue e oito casos de sindrome do choque da
dengue (classificagdo dos quadros clinicos da dengue anteriormente utilizada pela
WHO). Os resultados mostraram que 74% dos infectados com dengue apresentaram
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quadros de hepatomegalia e destes, 96% apresentaram niveis elevados dos
marcadores de lesdo hepatica AST e ALT (Mohan; Patwari; Anand, 2000).

Wahid et al., 2000, na Malasia, avaliaram o impacto da dengue na funcao
hepatica de cinquenta casos de dengue confirmados sorologicamente. Vinte e cinco
pacientes apresentavam quadro de dengue classica e os outros 25 apresentaram
formas graves da doenca. A analise do perfil hepatico mostrou que a disfungéo
hepatica era mais comum em pacientes com a forma grave, sugerindo que o grau de
comprometimento hepatico pode estar relacionado a gravidade da dengue.

Estudo prospectivo realizado Taildndia, correlacionou os niveis de
marcadores bioquimicos de funcado hepatica com a gravidade da dengue em
criangas. Foi observado que em quadros graves da dengue, os niveis séricos de
foram significativamente elevados, enquanto que o de globulina significativamente
inferior aos observados em quadros classicos de dengue, indicando o acometimento
hepatico na dengue grave (Pancharoen; Rungsarannont; Thisyakorn, 2002).

No Brasil um estudo realizou a analise de 1.585 casos de dengue
confirmados sorologicamente, que foram decorrentes de uma epidemia ocorrida em
2002 no estado do Rio de Janeiro. Alguns pacientes, apresentavam uma forma
atipica de dengue, com aumento dos niveis de aminotransferase e um quadro de
hepatite aguda. Os autores avaliaram os graus de lesdo hepatica dos pacientes, e
observaram, que 44,5% dos casos de dengue confirmados, apresentavam
alteragbes nos niveis de pelo menos uma classe de aminotransferase; 16,9%
exibiram comprometimento hepatico com niveis de pelo menos uma das enzimas
aminotransferase, aumentados acima de trés vezes o valor de referéncia, e que
3,8% dos pacientes evoluiram para hepatite aguda (niveis de aminotransferase
aumentados para pelo menos 10 vezes seus valores normais). Estes resultados
mostram uma correlagdo entre lesdo hepatica, elevacdo de aminotransferases e
hepatite como uma complicacdo comum da infeccao pelo virus da dengue nos
pacientes avaliados (Souza et al., 2004).

Além de estudos clinicos, relatos de casos disponiveis na literatura, reforcam
o envolvimento do figado em casos de dengue grave. Como por exemplo, 0o caso
descrito em 2010, por Oliveira; et al: paciente do sexo feminino com hepatite grave e
ictericia durante a evolucao de infeccao pelo DENV. A paciente apresentou quadro
hemorragico, com ictericia e alteragdes da coagulacao e os exames laboratoriais
demonstraram plaquetopenia, neutrofilia e um aumento significativo de AST e ALT.

A confirmacao de infeccdo por dengue foi realizada através da presenca de
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anticorpos IgM anti-DENV, associando a infeccdo por DENV a um quadro de
hepatite com importante comprometimento da fungéo hepatica (Oliveira et al., 2010).

Relato de caso publicado em 2017, descreve complicagdes do quadro clinico
de paciente de 63 anos que durante uma viagem da india para Reino Unido
desenvolveu episodios de diarréia, vomito, febre e choque hipovolémico. Exames
laboratoriais indicaram baixa contagem de plaquetas, alteragcbes em marcadores de
funcao hepatica e em fatores de coagulacdo. Exames de laparoscopia, confirmaram
que o figado e intestino apresentavam aparéncia isquémica e, em sorologia para
dengue, o paciente apresentou positividade para anticorpos IgM e IgG anti-DENV. O
quadro do paciente evoluiu para faléncia multipla de 6rgaos, e mesmo apo6s suporte
intensivo, evoluiu para 6bito. Os exames post mortem indicaram que o paciente
apresentava insuficiéncia hepatica fulminante e necrose tubular aguda dos rins
(Abdulrahman; Ahmed; Ramage, 2017).

Singh et al., 2017, apresentou o caso de uma crianga do sexo masculino,
com trés meses de idade e com quadro de dengue grave, que faleceu por
insuficiéncia hepatica fulminante. A criangca n&o tinha histérico de problemas
hepaticos crénicos, mas apdés a infeccdo por DENV, apresentou quadro de
coagulopatia, que nao foi corrigido apés os procedimentos de suporte, levando a
crianca a Obito devido a hemorragia intensa e um quadro de insuficiéncia hepatica
fulminante.

Os estudos supracitados evidenciam o envolvimento da dengue em quadros
de lesao hepatica de gravidade variada, podendo ir desde niveis assintomaticos,
porém elevados, de transaminases até quadros de insuficiéncia hepatica fulminante
(Kuo et al.,, 1992; Mohan; Patwari; Anand, 2000; Wahid et al., 2000; Pancharoen,;
Rungsarannont; Thisyakorn, 2002; Souza et al, 2004; Oliveira et al., 2010;
Abdulrahman; Ahmed; Ramage, 2017; Singh et al., 2017).

No figado os principais alvos do DENV sao os hepatocitos e células de
Kupffer (Seneviratne; Malavige; Silva, 2006; Marianneau et al., 1999), e a infeccao
viral € capaz de induzir diferentes alteracdes histoldégicas hepaticas, como por
exemplo, esteatose microvesicular, necrose de hepatdcitos, hiperplasia e destruicao
de células de Kupffer, Corpusculos de Councilman-Rocha Lima e infiltrados de
células mononucleares no trato portal (Samanta; Sharma 2015). Estas alteracdes
hepaticas observadas na dengue, se relacionam aos efeitos da multiplicagdo do
virus sobre as células e/ou decorrem de efeitos adversos da resposta imune do

hospedeiro contra o DENV (Seneviratne; Malavige; Silva, 2006).
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Couvelard & Marianneau descrevem a apoptose como um processo
importante na lesao hepatica decorrente da infeccao de hepatdcitos pelo DENV. A
ativacao de apoptose neste contexto pode ser ativada por diferentes vias, como por
exemplo a citopatia viral, disfungdo mitocondrial, mecanismos de resposta imune,
estresse reticular endoplasmatico acelerado, expressdo do ligante indutor de
apoptose relacionado ao fator de necrose tumoral (TRAIL - TNF-related apoptosis-
inducing ligand) induzida pelo DENV e sinalizacdo via TNF-a e Fas (Couvelard;
Marianneau, 1999).

A variabilidade dos quadros de lesdo hepatica, e os diferentes mecanismos
pelos quais este processo se inicia na infecgcao por DENV, tornam o envolvimento
hepatico um grande desafio no manejo clinico de pacientes com dengue,
principalmente em relagao ao tratamento, que muitas vezes é baseado no uso de

drogas metabolizadas pelo figado (de Souza; et al., 2007, Samanta; Sharma 2015).

1.7. Diagnédstico e tratamento da dengue

Embora a maioria das infecgées por DENV seja assintomatica, a infeccao
com qualquer um dos sorotipos de DENV, pode resultar em uma gama diversificada
de sintomas, que variam desde febre indiferenciada e leve até quadros mais graves
como por exemplo, febre hemorragica e choque com risco de morte (WHO, 2019).
Dado a grande variabilidade de sintomas clinicos provocados pela dengue, o
diagndstico laboratorial precoce e preciso € essencial para o manejo adequado do
paciente (Muller; Depelsenaire; Young, 2017).

O diagnéstico clinico da dengue € um grande desafio e depende
principalmente do estagio da infeccdo. Nos estagios iniciais, a dengue pode se
apresentar como uma febre indiferenciada e leve, com sintomas semelhantes aos de
influenza (WHO, 2009). Em seguida, o quadro febril pode ser seguido de cefaleia,
mialgia, prostracao, artralgia, anorexia, astenia, dor retro-orbital, nauseas, vomitos,
exantema e prurido cutdneo, e em alguns casos pode ocorrer hepatomegalia
dolorosa (Brasil, 2002). Muitas vezes estes sinais clinicos podem ser confundidos,
pois, de acordo com a localizacdo geografica do paciente, podem haver outros
agravos de saude que apresentam quadro clinico semelhante aos observados na
dengue (Muller, Depelsenaire; Young, 2017). O diagnéstico clinico diferencial,
durante a fase febril da dengue, inclui infecgdes arbovirais como zika e chikungunya,

além de sarampo, rubéola, infeccbes por enterovirus, infeccbes por adenovirus,
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influenza, febre tiféide, malaria, leptospirose, hepatite viral, doencas rickettsiais e
sepse bacteriana (Simmons et al,, 2012). A variabilidade de sintomas clinicos da
dengue e a semelhanga com outras doencas torna o diagndstico clinico preciso um
grande desafio. Dessa forma, é essencial que o diagnostico laboratorial seja
utilizado em conjunto com a avaliagao clinica do paciente (Muller; Depelsenaire;
Young, 2017).

Atualmente os métodos laboratoriais utilizados para o diagnéstico da dengue
sdao baseados na deteccao direta do DENV (isolamento viral em cultura ou
mosquitos ou deteccao direta do RNA gendmico viral), de produtos virais (captura e
deteccao da proteina NS1 secretada) ou de anticorpos produzidos pelo hospedeiro
em resposta a infeccao pelo DENV (através da deteccao de imunoglobulina M [IgM]
e imunoglobulina G [IgG] especifica para o DENV). A fase da infeccao e a duracao
destes biomarcadores no sangue do paciente sao fatores determinantes na escolha
do alvo diagnéstico (Peeling et al, 2010; Nisalak, 2015; Muller; Depelsenaire;
Young, 2017). O tipo de infec¢ao (primaria ou secundaria), a fase de infeccdo e o
tempo de disponibilidade dos biomarcadores, sao fatores que influenciam de forma
significativa nos niveis de sensibilidade e especificidade do método utilizado (Muller;
Depelsenaire; Young, 2017) (Figura 5).
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Figura 5: Representacio esquematica do tempo de surgimento e manutencao dos
biomarcadores utilizados na detec¢dao de dengue, no plasma de pacientes com infecgdes
primarias e secundarias. Em infec¢cdes primarias (Esquerda), O Dengue virus (DENV) (Linha
vermelha) e suas proteinas ndo estrutural 1 (NS1) (Linha azul), podem ser detectados logo no inicio
do aparecimento dos sintomas, porém observa-se redug¢do do virus apos o dia seis. A imunoglobulina
M (IgM) (Linha roxa) comega a ser produzida por volta do dia 3 apés o aparecimento dos sintomas e
a imunoglobulina G (IgG) (Linha verde) aparecendo apés o dia 6. Nas infecgbes secundarias (Direita)
o DENV (Linha vermelha) e NS1 (Linha azul) também podem ser detectados junto com o
aparecimento dos sintomas, mas com menor duragao, porém, pode ser observado a presenca de 1gG
(Linha verde) logo no inicio dos sintomas. As barras acima representam as concentragbes dos
biomarcadores ao longo do tempo.

FONTE: Adaptado de Muller DA, Depelsenaire AC, Young PR. Clinical and Laboratory Diagnosis of
Dengue Virus Infection. J Infect Dis. 2017; 215(suppl_2):S89-S95.

O diagnéstico laboratorial precoce e preciso da infeccdo por DENV é
fundamental para o gerenciamento do paciente e como atualmente nao existem
antivirais eficazes para o tratamento de infecgdes por DENV, o manejo do paciente é
baseado em medidas para alivio dos sintomas e gerenciamento cuidadoso dos
fluidos (WHO, 2019).

Pacientes com dengue que nao apresentam sinais de gravidade da doenca
podem realizar a manutencgao dos fluidos através da ingestao de liquidos por via oral
e podem permanecer em casa, sob a instrugdo de retornar ao hospital em casos de
sangramento ou algum sinal de alarme da doenc¢a (Quadro 1). O desenvolvimento
de qualquer sinal de alarme indica a necessidade de hospitalizacdo e observacao
cuidadosa do paciente (Simmons et al., 2012).

O manejo clinico para redugcdo dos sintomas causados pela dengue é
realizado através do uso de analgésicos nado esteroides e anti-inflamatérios que nao

possuem em sua composicdo o acido acetilsalicilico, devido ao maior risco de
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complicagdes hemorragicas oferecidos por esse composto. Desta forma,
aproximadamente 90% dos casos de dengue sao tratados com Acetaminofen
(APAP) (Pandejpong et al., 2015). O APAP, mais conhecido como Paracetamol, é
um medicamento nao-opioide e nao-esterdide, amplamente consumido em todo o
mundo, usado principalmente para redugéo da febre e alivio temporario de sintomas
de dores leves (ANVISA, 2010; Raffa et al., 2014; Chiam; Weinberg; Bellomo, 2015).

1.8. Acetaminofen (APAP)

A N-(4-Hidroxifenil)acetamida também chamada de Acetaminofen (APAP), é
uma substancia de férmula molecular CgHgNO, (Figura 6) e pertencente a classe
terapéutica dos analgésicos e antipiréticos (ANVISA 2010). Atualmente, é
considerado o medicamento nao-opioide e anti-inflamatério nao-esteroidal (AINE)
mais comumente utilizado em todo o mundo (ANVISA, 2010; Raffa et al., 2014;
Chiam; Weinberg; Bellomo, 2015).

HO

Figura 6: Férmula estrutural completa do Acetaminofen (APAP). O APAP (CgHgNO,) é um pd
cristalino branco, inodoro, com leve sabor amargo, € que possui peso molecular igual a 151,163 g/mol
(ANVISA, 2010).

O APAP é comumente utilizado para reducgéo de febre e alivio temporario de
dores leves ou moderadas, promovendo seu efeito de analgesia através da elevacao
do limiar da dor, e o de antipirese através da acao no centro hipotalamico que regula
a temperatura (Brasil, 2013; MEDLEY, 2014).

Apesar de ser um medicamento amplamente utilizado, o mecanismo de agéo
analgésica do APAP ainda nao foi totalmente determinado. Sabe-se, porém, que o
mecanismo de acao € complexo e inclui os efeitos dos processos de antinocicepgao
periférica e central (J6zwiak-Bebenista; Nowak, 2014).

Embora seja considerado como um anti-inflamatério nao-esteroidal (AINE), o
APAP se difere da maioria dos AINEs devido ao seu baixo podencial anti-

inflamatoério (Ouellet; Percival, 2001). Os AINE possuem efeito analgésico,
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antitérmico e anti-inflamatério, decorrentes do mecanismo de inibicdo das enzimas
ciclo-oxigenases (COXs), responsaveis pela sintese das prostaglandinas e
tromboxano. Os AINE sao capazes de inibir tanto a sintese de COX 1 (Constitutiva)
quanto a COX 2 (Induzida por mediadores inflamatérios). Uma terceira forma de
COX, a COX3, tem maior expressdao no sistema nervoso central. Ja esta bem
estabelecido uma acado inibitéria preferencial do APAP sobre essa isoforma
sugerindo um efeito mais central do que periférico para o APAP. Desta forma, devido
a acao central, o APAP apresenta grande efeito antitérmico e analgésico e uma
baixa acao anti-inflamatéria (Chandrasekharan et al., 2002).

Além da inibicao das COX, outros alvos moleculares foram mostrados como
importantes nos efeitos analgésico e antipirético do APAP (Rezende et al., 2008).
Estes efeitos sdo decorrentes da acdo de metabdlitos do APAP. O APAP é
metabolizado, essencialmente no figado e ao sofrer conjugacgéao intracelular com o
acido aracdoénico é biotransformado em N-araquidonoil-fenolamina (AM404). O
metabdlito ativo AM404 inibe o transportador celular pré-sinaptico de anandamida
induzindo um aumento das concentracbes desse endocanabindide, o que
potencializa seus efeitos fisiolégicos (JOZwiak-Bebenista; Nowak, 2014).

O mecanismo antitérmico depende da acado inibidora da enzima COX3
hipotaldmica, reduzindo a produgcdo de prostaglandinas no hipotalamo anterior
(Jozwiak-Bebenista;, Nowak, 2014) e também o aumento dos niveis do
endocanabindide anandamida, que atua sobre receptores canabindides tipo 1, que
promovem acgao antitérmica ao inibir a sintese de prostaglandinas (Bonnefont et al.,
2005).

O APAP pode apresentar formula farmacéutica em comprimido ou solugao
oral. Comumente chamado de Paracetamol, € amplamente disponivel como
medicamento de componente unico e também como componente de uma variedade
de medicamentos de venda livre, como por exemplo Abidor®, Dorfen®, Cimegripe®,
Sonridor®, Tylenol®, Resfenol Thermus®, Coristina Termus®, Vick Pyrena®,
Unigrip®, Dorfenol® e muitos outros (Brasil, 2013).

A dose terapéutica maxima recomendada de APAP & de 4.000 mg por dia
para adultos, que devem ser administrados em doses fracionadas que nao excedam
1.000 mg por dose. Em criancas, a dose maxima recomendada é de 50-75
mg/kg/dia (Brasil, 2013; Mazaleuskaya, 2016). Apesar de seguro em doses
terapéuticas, quando utilizado em concentragcées acima das recomendadas, o APAP

pode ter efeitos potencialmente fatais para o usuario (Hodgman; Garrard, 2012). A
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overdose de APAP é causa mais comum de toxicidade relacionada ao uso de
medicamentos relatada aos centros de intoxicacdo e, nos Estados Unidos, o uso
excessivo de APAP é considerado a principal causa de insuficiéncia hepatica aguda
(Mazaleuskaya et al., 2016).

A toxicidade induzida por APAP pode ser consequéncia de uma overdose
aguda ou pela frequéncia de ingestdo de doses supraterapéuticas. Além disso,
toxicidade nao intencional também pode ocorrer devido ao uso simultaneo de
medicamentos diferentes que possuem APAP em sua formulagdo (Hodgman;
Garrard, 2012).

Os principais efeitos relacionados a toxidade por APAP envolvem suas
implicacbes sobre o figado, pois este é o principal 6rgao envolvido no metabolismo
deste medicamento. No processo de metabolizacdo, pequenas concentragbes de
um metabdlito téxico (N-acetil-1,4-benzoquinona imina) sao produzidas e podem ser
neutralizado pelo figado. Entretanto, a producéao elevada do metabdlito devido ao
consumo excessivo de APAP inviabiliza a a neutralizagao e eliminacgao, induz a um
acumulo do mesmo e um quadro de lesao hepatocelular (Mazaleuskaya et al., 2016;
Hodgman; Garrard, 2012).

Embora a ingestdo téxica seja o mecanismo mais comum envolvido na
hepatotoxidade por APAP, um numero crescente de notificagbes de lesbes
hepaticas induzidas por doses de APAP consideradas seguras tém surgido. E
possivel que muitos dos pacientes dos casos notificados, possuam fatores de risco
especificos associados, principalmente alteracdées no metabolismo de APAP em

niveis mitocondrial e molecular (Yoon et al., 2016).

1.9. Metabolismo do APAP

O APAP é um acido fraco e no ambiente fisiolégico seu pH apresenta
valores préximos da neutralidade, permitindo que seja rapidamente absorvido no
duodeno (Heading et al., 1973). Em seres humanos, quando ingerido em dose
terapéutica, o APAP apresenta cinética de metabolismo de primeira ordem, com
meia-vida média de duas horas, podendo variar entre uma hora e meia e trés horas
(Nelson; Morioka, 1963).

Apoés absorgcédo, o metabolismo do APAP ocorre essencialmente no figado,
através de trés principais reagdes bioquimicas: glicuronidacdo, sulfatacido e

oxidacao (Figura 7). A maior parte do APAP é glicuronidada ou sulfatada e depois
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excretada na urina. As vias de glicuronidacdo e sulfatacdo sédo reacdes de
biotransformacao de fase Il, e convertem o APAP em compostos mais polares. O
processo de oxidagao & considerado uma reacao de biotransformacao de fase |, e é
a via responsavel pela formagao do metabdlico toxico. Em doses terapéuticas e em
condigbes fisiolégicas normais, cerca de 90% do metabolismo do APAP ocorre
através das reacodes de fase Il. O restante € metabolizado por oxidagao, através da
acao de enzimas da superfamilia do citocromo P450 (CYP), sendo convertido no
intermediario reativo N-acetil-1,4-benzoquinona imina (NAPQI) (McGill; Jaeschke,
2013).

Quando produzido em baixas concentragcdes, o NAPQI & rapidamente
desintoxicado pela acao da Glutationa S-transferase pi (GSTPI), além disso parte do
NAPQI pode ser reduzido enzimaticamente para forma de APAP, através da acéo da
NAD(P)H/quinona oxirredutase (NQO1) (Moffit et al., 2007). O NAPQI n&o conjugado
forma metabdlitos inertes de cisteina e mercapturico, altamente téxicos, sendo o
principal responsavel pela hepatotoxicidade induzida por APAP (Lancaster; Hiatt;
Zarrinpar, 2014).
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Figura 7: Representacao esquematica das vias de metabolismo do Acetaminofen (APAP).
Depois de ser absorvido, o APAP sofre reagdes de biotransformacédo de fase | e Il. As reagbes da
fase Il consistem em glicuronidagéo e sulfatagcdo e s&o as vias predominantes no metabolismo da
APAP. A glicuronidagéo é catalisada pelas (UDP)-glucuronosil transferase (UGT), as UGT tornam a
molécula APAP mais soluvel em agua, transferindo o grupo glucuronosil do acido UDP-glucurénico. A
sulfatacdo é catalisada por sulfotransferases, que transferem um grupo sulfo para a APAP. Os
produtos resultantes dessas reacdes de fase Il sdo inertes e excretados na urina. As reacdes da fase
| sdo mediadas pelo sistema do citocromo P450, mediando a formagao do metabdlito téxico, a N-
acetil-p-benzoquinona imina (NAPQI). Em doses terapéuticas, a formagdo de NAPQI ocorre em
baixas concentracdes e em seguida € conjugada com glutationa (GSH). Além disso, o NAPQI pode
ser revertido em APAP através de uma reagéo de reducédo realizada pela NAD(P)H desidrogenase
quinona 1 (NQO1). O NAPQI se liga ao grupo tiol da GSH, formando acido mercapturico ou um
conjugado de cisteina, que sofre excrecdo na bile e eliminagéo renal. Essa reagdo pode ocorrer
espontaneamente ou pela agéo das glutationa-S-transferases. Altas concentragées de NAPQI podem
causar o esgotamento das reservas de GSH, fazendo com que o NAPQI se acumula em grandes
quantidades no figado, alterando a homeostase celular.
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1.10. A hepatotoxicidade induzida por APAP

LesGes hepaticas causadas pelo metabolismo do APAP podem ser

induzidas por trés mecanismos principais, que ocorrem de maneira independente ou
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associada. O mecanismo mais comum € “overdose”, que consiste na ingestao de
doses superiores a 10 g de APAP em adultos e até 150 mg/kg de APAP em
criangas. Outro mecanismo corresponde a ativacao excessiva do sistema citocromo
P450 (CYP), que pode ocorrer, por exemplo, por individuos que utilizam
medicamentos indutores enzimaticos ou que fazem o uso crénico de alcool. O
terceiro mecanismo ocorre através da deplecao dos niveis de glutationa (Lopes;
Matheus, 2012).

A interacdo de NAPQI com proteinas mitocondriais € a formagéao de adutos
de proteinas mitocondriais sao o0s principais mecanismos relacionados a
hepatotoxicidade do APAP (Ramachandran; Jaeschke, 2017).

A ligagdo de NAPQI as proteinas mitocondriais do figado, induzem o
processo de estresse oxidativo, alteracdo da homeostase do Ca**, colapso da
membrana mitocondrial, aumento da peroxidagcao lipidica, oxidacdo enzimatica,
dano ao DNA, lesdao mitocondrial € necrose centrolobular. Além disso, embora ainda
nao esteja bem descrito, sabe-se que associado aos eventos que culminam no
aumento do estresse oxidativo, ha também a participacdo de mediadores
inflamatorios, como citocinas e quimiocinas, que podem interferir no curso da
inducao de APAP toxicidade. (Hinson; Roberts; James, 2010).

1.11. Risco potencial da associagcao entre APAP e DENV

Em mais de 90% dos casos de dengue o APAP ¢ utilizado, e geralmente, os
pacientes utilizam doses significativas durante o tratamento dos sintomas, podendo
alcancar até 30 g de APAP durante todo periodo de viremia (Pandejpong et al,,
2015).

Uma vez que o APAP ¢é metabolizado essencialmente no figado
(Mazaleuskaya et al., 2016), e que a infecgcdo por DENV perturba a homeostase
hepatica (Samanta; Sharma, 2015), alguns estudos investigaram as consequéncias
da interagéo da infeccdo por DENV com o metabolismo do APAP no figado e sua
contribuicao para a disfungcédo hepatica (Mourao; Lacerda; Bastos, 2004; Abeysekera
etal., 2012; Gan et al., 2013; Pandejpong et al., 2015).

Mourao, Lacerda e Bastos 2004, em um relato de caso, descreve o quadro
clinico de um paciente com historico de uso crénico de alcool e de infec¢do por
dengue, trés anos antes da internagéo. O paciente apresentou, cinco dias antes da

admissao, febre, dor de cabeca, calafrios, mialgias e artalgias, e se automedicou
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com APAP em doses recomendadas. No quarto dia de sintomas o paciente
apresentava dor abdominal difusa, vémitos repetidos, hematemesis, epistaxe e
diarreia. Durante avaliacao clinica, foram observadas lesdes petequiais e 0 aumento
do figado. O paciente foi hospitalizado e foi confirmado a infecgdo por DENV através
de sorologia. O quadro clinico do paciente sugere que a ingestdo oral de
paracetamol, podem ter favorecido o quadro de lesdo hepatica (Mourao; Lacerda;
Bastos, 2004).

Abeysekera et al, (2012) descrevem uma paciente diagnosticada com
quadro grave de dengue hemorragica que fazia uso de APAP e, que apresentou
insuficiéncia hepatica aguda e encefalopatia hepatica. A paciente foi tratada com N-
acetilcisteina (NAC), e se recuperou completamente.

Gan et al., (2013) relatam o caso de uma criangca de oito meses de idade
com quadro de dengue grave, que recebeu doses repetidas de APAP e desenvolveu
um quadro de insuficiéncia hepatica fulminante com encefalopatia, hemorragia
gastrointestinal e coagulopatia grave, destacando o risco potencial da associacao de
doses terapéuticas repetidas de APAP em casos de dengue grave em criangas.

Estudo prospectivo realizado por Pandejpong, et al, avaliou amostras de
sangue de 77 voluntarios com dengue, quantificando e correlacionando os niveis
séricos de transaminases e paracetamol. Os dados demonstraram que os pacientes
com dengue apresentavam elevacdo nos niveis de transaminases, € que em
pacientes que utilizaram doses superiores a 8 g de APAP por via oral durante a
infeccdo, o aumento de transaminases era trés vezes superior aos limites normais,
sugerindo uma correspondéncia entre lesao hepatica, APAP e infeccao por DENV
(Pandejpong et al., 2015).

Apesar do envolvimento hepatico na dengue estar bem estabelecido
(Samanta; Sharma, 2015), existe a possibilidade de que em alguns casos, a lesao
hepatica na dengue, nao esteja associado somente a acao do DENV, mas também a
outros fatores, por exemplo, o uso de APAP. Dessa forma, é possivel que a
combinacdo entre a infeccdo pode DENV e o tratamento com APAP, possa
representar um risco potencial para os hepatdcitos, contribuindo para o

desenvolvimento ou agravamento de lesbes no figado.
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1.12. Justificativa

Em pacientes com dengue, o figado é o 6rgdo mais comumente afetado,
sendo que alguns pacientes podem evoluir para um quadro de insuficiéncia hepatica
aguda. Como ainda nao existem métodos especificos para tratamento da dengue,
recomenda-se repouso e hidratacdo, e em casos de febre alta, o uso de antitérmico
(Singh et al., 2017; WHO 2019). O medicamento mais utilizado para reduzir a febre
e o desconforto causado pela dengue é o APAP (Pandejpong et al., 2015). Apesar
de o APAP ser seguro em doses terapéuticas, existem algumas condi¢cdes que
influenciam diretamente o metabolismo desta droga pelo figado humano e que
consequentemente, podem induzir disfuncao hepatica (Yoon et al., 2016).

Como o DENV perturba a homeostase hepatica (Samanta & Sharma 2015,
Garcia et al, 2006; Souza et al, 2008), alguns estudos investigaram a interacdo da
infeccao por DENV com o metabolismo do APAP no figado, e sua relagcdo com
quadros de lesao hepatica (Mourao, Lacerda, Bastos 2004; Abeysekera et al., 2012;
Gan et al,, 2013; Pandejpong et al., 2015). No entanto, esses trabalhos se limitam a
descrever as observagdes clinicas dos pacientes, nao avaliando os mecanismos que
poderiam estar envolvidos na disfuncao hepatica causada pela associagéao entre a
infeccao por DENV e o tratamento com APAP. Além disso, ndo ha descricdes do
impacto do uso continuo, mas dentro do limite maximo, em hepatécitos.

Compreender as alteragées moleculares causadas pela infeccao por DENV
em conjunto com o tratamento com APAP, é uma etapa determinante na elucidacao
dos eventos que influenciam na homeostase dos hepatdcitos. Desta forma, a
identificacdo de genes diferencialmente expressos em células infectadas com DENV
e tratadas com APAP, ira contribuir de forma significativa para compreensao das
vias associadas a esta associacao, gerando conhecimentos que irdo cooperar para

melhoria do tratamento e manejo de pacientes com dengue.
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2. OBJETIVOS

2.1. Objetivo Geral

Avaliar in vitro, se a infeccao por DENV e o tratamento com concentragcbes
subtoxicas de APAP resultam em alteragdes celulares e moleculares em hepatocitos
AML-12.

2.2. Objetivos Especificos

v' Padronizar um modelo experimental in vitro de hepatécitos infectados por DENV,
e tratados com APAP;

v Avaliar in vitro, a influéncia da associagao da infecgdo por DENV e APAP sobre a
atividade mitocondrial de hepatécitos, marcadores bioquimicos de leséo hepatica

e de estresse oxidativo;

v' Avaliar in vitro as possiveis alteragdes transcricionais em hepatécitos AML-12,
decorrentes da associacado entre a infeccdo pelo Dengue virus e o tratamento

com concentracdes subtdxicas de APAP;

v Identificar os perfis de expressao génica, em hepatocitos infectados com DENV e

tratados com APAP e correlacionar com as alteragdes na homeostase celular.



42

3. METODOLOGIA

3.1. Delineamento geral do estudo

Para avaliar in vitro, se a associagdo entre a infeccdo por DENV e o
tratamento com concentragbes subtéxicas de APAP resultam em alteracées
celulares e moleculares em hepatécitos AML-12, este trabalho foi dividido em quatro
objetivos especificos.

O primeiro objetivo teve como meta padronizar um modelo experimental in
vitro de hepatdcitos infectados por DENV-2, e tratados com APAP em concentracées
proximas aquelas observadas em lesbées hepaticas humanas. Foi testado o modelo
de células AML-12 [Hepatdcitos transgénicos que expressam o fator de crescimento
transformante alfa (TGFa) humano]. Foi avaliada a viabilidade celular desta
linhagem celular apés o tratamento com APAP em diferentes concentragbes e
tempos de cultivo, através do ensaio colorimétrico de redugdo do MTT {brometo de
(3-(4,5-dimetiltiazol-2yl)-2,5-difenil  tetrazolium)}. Também foram avaliados a
susceptibilidade e permissividade da linhagem celular AML-12 a infeccao por DENV-
2, utilizando os métodos de imunocitoquimica, RT-PCR e gPCR; e também a
viabilidade desta linhagem celular ap6s diferentes tempos de infecgcao, utilizando o
ensaio de MTT.

Uma vez que o modelo experimental in vitro foi estabelecido, o segundo
objetivo foi avaliar in vitro, a influéncia da associacdo da infeccao por DENV-2 e
APAP sobre marcadores bioquimicos de lesdao hepatica, estresse oxidativo e
atividade mitocondrial em hepatdcitos. Portanto, o sobrenadante de cultura de
hepatdcitos infectados com DENV e tratados com APAP, foi coletado para avaliagao
dos efeitos da associagdo entre DENV e APAP sobre a viabilidade de hepatdcitos
murinos por ensaio de MTT, bem como dos niveis de ALT e de 6xido nitrico (NO)
através de ensaios colorimétricos quantificados em espectrofotometria.

Em seguida, para cumprir o terceiro objetivo especifico, foi feito a analise
das possiveis alteragdes transcricionais em hepatocitos AML-12, decorrentes da
associagao entre a infeccao pelo Dengue virus e o tratamento com concentracdes
subtoxicas de APAP. Os hepatédcitos foram separados em quatro grupos de
tratamento: (1) um grupo de células incubadas com DENV-2 (MOI = 1) por 48 horas
(denominadas Células infectadas por DENV); (2) células tratadas com 1 mM de

APAP por 24 horas ap6s 24 horas adicionais de cultura (denominadas Células
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tratadas com APAP); (3) células incubadas com DENV-2 (MOI = 1) por 24 horas e
tratadas com 1 mM de APAP por 24 horas (denominadas Células infectadas por
DENV e tratadas com APAP) e (4) um grupo controle de células nao infectadas com
DENV e nao tratadas com APAP e cultivadas para 48 horas (denominadas
Controle). Apds um periodo total de 72 horas de cultura foi realizado a extracao de
RNA, seguida da construcao da biblioteca e do sequenciamento. Os dados obtidos
no sequenciamento foram tratados, avaliados e utilizados para comparagao dos
niveis de expressao génica entre os grupos.

Os dados gerados foram utilizados para execugdo do quarto e ultimo
objetivo especifico: identificar e correlacionar os perfis de expressao génica, em
hepatocitos infectados com DENV e tratados com APAP, avaliando sua relagdo com
as alterac6es na homeostase celular.

As estratégias e fluxo de trabalho utilizados em todas as etapas, estao
representados na Figura 8. Os protocolos detalhados utilizados serdao descritos nos

sub-itens seguintes.
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Figura 8: Representacdao esquematica do fluxo projetado para investigar os efeitos da associacdao entre a infec¢dao pelo Dengue virus e o

tratamento com concentragcoes subtoxicas de APAP em hepatocitos.
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3.2. Obtencao das amostras celulares e viral

3.2.1. Linhagens celulares BHK-21, C6/36 e AML-12

As linhagens celulares BHK-21 (BCRJ code: 0050), C6/36 (BCRJ code:
0343), AML-12 (BCRJ code: 0354) foram compradas do Banco de Células do Rio de
Janeiro (BCRJ) e expandidas em cultura de acordo com o protocolo descrito pelo
fornecedor, em meio especifico suplementado com 5% de soro fetal bovino (SFB)
inativado por calor (Cultilab, Brasil) e com solugéo de antibi6tico-antimicético a 1%
(Sigma-Aldrich, EUA). Células BHK-21 foram cultivadas em meio Eagle modificado
por Dulbecco (DMEM) (Thermo Fisher Scientific, EUA) e incubado a 37 °C em
atmosfera de 5% de CO,. Células C6/36 foram cultivadas em meio Leibowitz 15 (L-
15) (Cultilab, Brasil) e incubadas a 28 °C. As células AML-12 foram cultivadas em
DMEM mais Ham F12 (1: 1) (Sigma-Aldrich, EUA) suplementado com 0,005 mg/mL
de insulina, 0,005 mg/mL de transferrina, 5 ng/mL de selénio (Sigma-Aldrich, EUA),
40 ng/mL de dexametasona (Sigma-Aldrich, EUA), 5% de SFB inativado por calor
(Cultilab, Brasil) e com solugao de antibiético-antimicético 1% (Sigma-Aldrich, EUA),
que a partir de agora sera chamado de meio DMEM/HamF12. As células foram
incubadas a 37 °C em uma atmosfera de 5% de COs,.

Apos verificar confluéncia de 90%, as linhagens celulares BHK-21, C6/36 e
AML-12 foram lavadas com solucao tampao fosfato-salino (PBS - phosphate
buffered saline), e em seguida foi adicionado 1 mL de solugao tripsina 2,5 g/L e
EDTA 250 mg/L (Cultilab, Brasil). As células foram incubadas em estufa com
atmosfera de 5 % de CO,, a 37°C, por um periodo de 2 minutos. Apds dissociagao
das células, foram adicionados 5 mL do meio de cultura especifico de acordo com a
linhagem celular, suplementado com 5% de SFB (Cultilab, Brasil). As células foram
homogeneizadas formando uma suspensao celular, que foi transferida para um tubo
de polipropileno de fundo cdnico e capacidade de 50 mL (Sarstedt, Alemanha) e
foram adicionados 20 mL de meio de cultura. A suspensao foi centrifugada em
centrifuga 5810R, Rotor A-4-62 (Eppendorf, Alemanha) por um periodo de 10
minutos a 400 x g e temperatura de 4°C. O sobrenadante foi descartado e o
precipitado contendo as células foi ressuspendido em 5 mL de meio de cultura. As
células foram contadas, coletando 10 uL da suspensao celular e os transferindo para
um microtubo de 0,6 mL (Eppendorf, Alemanha) contendo 190 uL de solugao de azul

de Trypan (Sigma-Aldrich, EUA), obtendo uma diluicdo de 1:20. Dez microlitros
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desta solugédo foram transferidos para camara de Neubauer e apdés 2 minutos foi
realizada a contagem de células em microscopio Optico, contando as células
distribuidas nos quatro quadrantes da extremidade da camara.

Para obter a quantidade de células presentes nas amostras, foi realizado o
seguinte calculo: média do valor obtido nos quatro quadrantes contados, multiplicado
pelo fator de diluigdo (20), multiplicado pelo volume final em mL (10%), multiplicado
pelo fator de correcdo da camara de Neubauer (10') e pelo volume da suspens&o

celular (5).
N° de células/mL = (Nimero de células contadas/4) x 20 x 10°x 10" x 5

Ap6s a contagem, a concentracédo de células foi ajustada 2 x 107 células/mL.
A este volume de suspensao celular foram adicionados lentamente, em banho de
gelo e sobre homogeneizacao, volume igual de solugcéo de congelamento celular 2X
[1:1 SFB (Cultilab, Brasil) /Dimetilsulfoxido (DMSO) (Sigma-Aldrich, EUA)], atingindo
concentracdo celular igual a 1x10” células/mL. Apos a adicdo da solugdo de
congelamento, foram distribuidos 1 mL de suspensédo celular em tubos para
congelamento de células CryoPure Tube 1,6 mL (Sarstedt, Alemanha). Os tubos
foram transferidos para recipiente de congelamento (Nalgene, EUA), e armazenados
em freezer a -80 °C. Apés 48 horas, os tubos contendo as células foram transferidos

para tanques de nitrogénio liquido.
3.2.2. Dengue virus sorotipo 2 (DENV-2)

A amostra de DENV-2 utilizada neste trabalho é originada do isolamento
viral de paciente com dengue do municipio de Ribeirdo Preto no Estado de Sao
Paulo. O isolado foi multiplicado em cérebro de camundongo neonato e em seguida
em células C6/36. A amostra foi gentilmente cedida pela Dra. Erna Geessien Kroon.

A amostra de DENV-2 foi multiplicada em células C6/36, que foram
previamente cultivadas até atingirem confluéncia de 90%. A amostra de DENV-2 foi
diluida em meio L-15 (Cultilab, Brasil), suplementado com 2% de SFB (Cultilab,
Brasil) e 1% Antibiotico-Antimicético (Sigma-Aldrich, EUA), para obter uma
multiplicidade de infeccao (MOI) igual a 0,1 (um virion para cada dez células). Em
seguida a amostra diluida foi inoculada em garrafas de cultura de 150 cm? (TPP,

Suica) contendo a monocamada de células C6/36. A amostra viral foi distribuida de
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forma homogénea, cobrindo toda a monocamada celular, e para adsorgao viral, as
células foram incubadas por um periodo de 1 hora a 28°C, sob homogeneizacao
delicada do sobrenadante sobre a monocamada a cada 10 minutos. Apds o periodo
de incubacgéo, o sobrenadante foi descartado e em seguida foram adicionados 25
mL de meio L-15 (Cultilab, Brasil), suplementado com 2% de SFB (Cultilab, Brasil) e
1% Antibiético-Antimicético (Sigma-Aldrich, EUA). As células infectadas foram
incubadas em estufa a 28°C por 5 dias.

As células infectadas foram monitoradas diariamente ao microscopio 6ptico,
verificando a presenca de efeito citopatico caracterizado pela formacao de sincicios
(células multinucleadas) causado pelo DENV-2. No terceiro dia de incubacao foram
acrescentados 7,5 mL de meio L-15 (Cultilab, Brasil), suplementado com 2% de SFB
(Cultilab, Brasil) e 1% Antibiético-Antimicotico (Sigma-Aldrich, EUA), para evitar a
falta de nutrientes e consequente morte celular. No quarto dia de incubacéao, foram
adicionados 3 mL de SFB para obtencdo de uma concentragao final proxima de 10%
de SFB no meio de cultura, favorecendo a manutencgao do titulo do virus.

No quinto dia, apds confirmacdao da formacdo de sincicios em 90% da
monocamada celular, o sobrenadante foi recolhido e transferido para tubos coénicos
de polipropileno de 50 mL, e estes foram centrifugados por 10 minutos a 1800 x g,
4°C em centrifuga Legend RT, Sorvall, rotor RT-6000B (Thermo Fisher Scientific,
EUA) para clarificagdo da suspensao viral. O sobrenadante contendo a suspensao
viral clarificada foi distribuido em microtubos estéreis (Eppendorf, Alemanha) em
aliquotas de 1 mL e foram armazenados a -80°C.

Para determinar a quantidade de virions obtidos na multiplicagéao viral, foi
realizada, em duplicata, a titulacdo de DENV-2 através do método de formacgao de
placas de lise, descrito por Dulbecco e Vogt em 1953. Células BHK-21 foram
previamente cultivadas em placas de cultura de 6 pogos (Sarstedt, Alemanha)
contendo 2 mL de meio DMEM (Thermo Fisher Scientific, EUA) suplementado com
5% de SFB (Cultilab, Brasil) e 1% de antibi6tico-antimicético (Sigma-Aldrich, EUA),
em uma quantidade de 4x10° células/pogo. As placas foram incubadas por 24 horas
em atmosfera de 5 % CO, a 37°C.

Uma das amostras de DENV-2 multiplicadas, foi descongelada e serialmente
diluida (10 a 107). O sobrenadante de cultura das células BHK-21 foi descartado e
500 uL de cada uma das diluicbes foram adicionados em pocos devidamente
identificados. Um dos pogos de cada placa recebeu apenas meio de cultura, e foi

utilizado como controle de células néo infectadas.
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Para ocorrer a adsorcao viral, as placas foram incubadas a 37°C durante 1
hora, sendo homogeneizadas delicadamente a cada 10 minutos para melhor
distribuicdo da suspensao viral. Em seguida, o sobrenadante foi desprezado e foram
adicionados 5 mL por po¢co de meio DMEM acrescido de 1,5 % de
carboximetilcelulose (CMC) (Sigma-Aldrich, EUA), 1,5% de SFB (Cultilab, Brasil) e
1% de antibidtico-antimicético (Sigma-Aldrich, EUA). A placa foi incubada em estufa
a 37°C, com atmosfera de 5 % de CO, durante 5 dias.

Apbs o periodo de incubagado, foram adicionados 10 mL de solugao de
formaldeido a 3,7% (ICM, Brasil) por poco e as placas foram incubadas por 30
minutos a 23 °C. As placas foram lavadas abundantemente com agua e em seguida
foram coradas com cristal violeta (Synth, Brasil) a 1% (p/v) diluido em solugéo
hidroalcodlica 30%, durante 5 minutos.

O titulo da solugéo viral foi calculado pelo numero de placas de lise contadas
a olho nu, no pogco em que a diluicao apresentou entre 30 e 300 placas. Para obter o
titulo viral foi realizado o seguinte calculo:

Numero de placas de lise (n), multiplicado pelo fator de correcao (FC) que
equivale ao numero pelo qual o valor do iné6culo utilizado deve ser multiplicado para
que se obtenha 1 mL, multiplicado pelo fator de diluicdo em que as placas foram
contadas (10%).

PFU/mL =n x FC x 10*

O titulo é definido em unidades formadoras de placa (PFU) por mL de suspensao

viral.

3.3. Padronizagcao de um modelo experimental in vitro de hepatocitos
infectados por DENV-2 e tratados com APAP em concentragoes

subtoxicas.

Para determinar a concentracdo de APAP utilizada neste estudo, foram
testados in vitro, concentragbes proximas as concentragcbes plasmaticas de APAP
observadas em pacientes que desenvolveram lesdo hepatica por uso excessivo de
APAP (James et al., 2009), e selecionada a concentracdo maxima tolerada por
hepatocitos murinos. Além disso, foi avaliado a susceptibilidade e permissividade
dos hepatécitos a amostra de DENV-2 utilizada neste estudo, bem como a

viabilidade destas células apés infecgao.



49

3.3.1. Avaliacédo da atividade mitocondrial em células AML-12 tratadas com APAP

em diferentes concentracgdes.

O numero de células AML-12 foi ajustado para 10° células/mL em meio
DMEM/HamF12, e as células foram distribuidas em uma placa de 24 pocos (Falcon,
EUA), 10° células por pogo (1 mL). As células foram incubadas em estufa Umida a
37°C e 5% de COy, por 24 horas, atingindo confluéncia de 90%.

Apoés o periodo de incubagédo, o meio de cultura foi retirado e adicionado
2mL de novo meio de cultura DMEM/HamF12 sem adicao de SFB.

A placa foi dividida em sete grupos (cada grupo em triplicata): (1) Células
incubadas com a adicdo de APAP (Sigma-Aldrich, EUA) 1 mM; (2) Células
incubadas com a adicao de APAP 5 mM; (3) Células incubadas com a adigéo de
APAP 10 mM; (4) Células incubadas com a adicdo de APAP 20 mM; (5) Células
incubadas com a adicao de APAP 40 mM; (6) Células incubadas com a adi¢ao de
APAP 60 mM. (7) Grupo controle de células nao tratadas com APAP. As células
foram incubadas por 24 horas em estufa umida a 37°C e 5% de CO..

Apoés incubagdo, os sobrenadantes de cultura foram retirados, e foi
distribuido em cada pogo, 2 mL de novo meio DMEM/HamF12 sem SFB e acrescido
de MTT 0,5 mg/mL (Sigma-Aldrich, EUA). As células foram incubadas em estufa
umida a 37°C e 5% de CO,, por uma hora, e apds este periodo o sobrenadante foi
retirado e em seguida foi adicionado 1 mL de DMSO (Sigma-Aldrich, EUA) em cada
poco, homogeneizando vagarosamente. Para realizar a leitura da absorbancia, 200
ML de cada amostra, foram transferidos em triplicata, para uma placa de 96 pocos
(Falcon, EUA) e em seguida foi realizada a leitura da absorbancia em 595 nm em
leitor de microplacas Spectra-Max® Plus 384 (Molecular Devices, EUA).

Os dados de densidade éptica (DO), foram utilizados para determinar a
atividade mitocondrial em porcentagem (%). Estes dados foram analisados com o
auxilio do programa Microsoft Excel® 2013 (Microsoft, EUA), considerando a DO
obtida no grupo controle de células nao tratadas, de acordo com os tempos de
incubacdo, como 100% de atividade mitocondrial, e a partir deste valor foram

calculadas as atividades mitocondriais dos demais grupos.

3.3.2. Avaliacao da susceptibilidade de células AML-12 a infeccdo por DENV-2

através de imunocitoquimica.
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Células AML-12 foram distribuidas 10° células por pogo (1 mL) em uma
placa de 24 pocos (Falcon, EUA), contendo em cada um dos poc¢os lamina de vidro
circular (Knittel Glass, Alemanha) disposta no fundo dos pocos. As células foram
incubadas em estufa umida a 37°C e 5% de CO,, por 24 horas.

Apoés o periodo de incubacgao, o meio de cultura foi retirado e adicionado 2
mL meio de cultura DMEM/HamF12.

A placa foi dividida em dois grupos (cada grupo em triplicata): (1) Células
infectadas com DENV-2 com MOI=3; (2) Grupo controle de células ndo infectadas.

Para realizar as infecgdes, amostra de DENV-2 com titulo = 4 x 10’ PFU/mL,
foi diluida em meio de cultura DMEM/HamF12, obtendo titulo viral igual a 3 x 10°
PFU/100 pL. A solugdo contendo particulas virais foi distribuida de forma
homogénea, cobrindo toda a monocamada celular, e para adsorgao viral, as células
foram incubadas a 37°C e 5% de CO,, por 2 horas. Na primeira hora de infeccao, as
células foram mantidas sob homogeneizacado delicada do sobrenadante sobre a
monocamada.

Ap6s o periodo de incubagdo, o sobrenadante foi descartado e foram
adicionados 2 mL de meio de cultura DMEM/HamF12 sem adicdo de SFB, e a placa
foi incubada por 48 horas em estufa umida a 37°C e 5% de CO..

Ap6s o periodo de incubacdo, as células foram submetidas a
imunocitoquimica, utilizando o kit Novolink™ Polymer Detection System (Leica
Biosystems, Alemanha), de acordo com as recomendagdes do fabricante.

Inicialmente, o meio de cultura foi retirado e as células foram lavadas trés
vezes com 1 mL de PBS (ICM, Brasil), e em seguida as células foram cobertas com
1 mL de solucao de paraformaldeido 4%, e incubadas a temperatura de 28°C por 5
minutos. As células foram lavadas por trés vezes, com 1 mL de PBS (ICM, Brasil), e
em seguida, foi adicionado 1 mL de PBS (ICM, Brasil) acrescido de Triton X-100
(Sigma-Aldrich, EUA) a 0,1%, e as células foram incubadas a temperatura de 28°C
por 5 minutos. Em seguida as células foram lavadas, por trés vezes, com 1 mL de
PBS (ICM, Brasil), e foram adicionados 100 puL de reagente bloqueador de
peroxidase (Peroxidase Block), sobre as células, que foram incubadas a temperatura
de 28°C por 5 minutos. As células foram lavadas, por trés vezes, com 1 mL de PBS
(ICM, Brasil) e foram adicionados 100 uL de bloqueador de proteinas (Protein block)
e as células foram incubadas a temperatura de 28°C por 5 minutos. Em seguida as
células foram lavadas, por trés vezes, com 1 mL de PBS (ICM, Brasil).
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Amostras foram divididas em dois grupos: (1) Amostra infectada com DENV-2
e amostra nao infectada incubadas com anticorpo primario anti-flavivirus (4G2),
nomeadas de Anti-Env (4G2); (2) Amostra infectada com DENV-2 e amostra controle
incubadas sem o anticorpo primario 4G2, nomeadas de Confrole de marcagéo
inespecifica. Anticorpo 4G2, produzido no Instituto René Rachou a partir de células
D1-4G2-4-15 (BCRJ, Brasil), foi diluido na proporgéao de 1:10, e foram adicionados
50 L da diluicao sobre as células do grupo Anti-Env (4G2), e as amostras Controle
de marcagéo inespecifica receberam 50 yL de PBS. As amostras foram incubadas a
28°C por 2 horas. As células foram lavadas trés vezes, com 1 mL de PBS. Foram
adicionados 100 uL de anticorpo pés-primario [Post Primary (Rabbit anti Mouse I1gG)]
sobre as amostras do grupo Anti-Env (4G2) e do grupo Controle de marcagéo
inespecifica. As amostras foram incubadas a 28°C por 30 minutos. As amostras
foram lavadas trés vezes, com 1 mL de PBS e foram adicionados 100 uL de
anticorpo secundario (Novolink™ Polymer) sobre todas as amostras, que foram
incubadas a 28°C por 30 minutos e em seguida lavadas, por trés vezes, com 1 mL
de PBS. Apéds este periodo, foram adicionados 250 uL solug¢ao de trabalho DAB (1
mL de Substrate Buffer + 50 uL de Novolink™ DAB Chromogen), sobre todos os
grupos, e as amostras foram incubadas a 28°C por 4 minutos. As amostras foram
lavadas com agua tipo 1, e em seguida contrastadas adicionando 500 uL de
Hematoxilina (Hematoxylin) e incubando as amostras a 28°C por 3 minutos. As
amostras foram enxaguadas em agua por 5 minutos, e secadas a 28°C por 1 hora.
As sec¢des foram montadas fixando as laminulas em I&minas para microscopia 25,4 x
76,2 mm (Global Glass, Brasil), utilizando o fixador Entellan (Sigma-Aldrich, EUA).
As células foram analisadas usando um microscépio Axio Observer A1 (Zeiss,
Alemanha) com ampliagdo de 100x e 400x e as imagens foram capturadas usando
uma camera AxioCam MRc (Zeiss, Alemanha).

3.3.3. Avaliacao da susceptibilidade de células AML-12 a infecgcao por DENV-2 por
RT-PCR.

Células AML-12 foram ajustadas para 10° células/mL em meio
DMEM/HamF12. Foram distribuidas 10° células por poco (1 mL) em uma placa de
24 pocos (Falcon, EUA). As células foram incubadas em estufa umida a 37°C e 5%
de CO,, por 24 horas.
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A placa foi dividida em trés grupos (cada grupo em triplicata): (1) Células
infectadas com DENV-2 com MOI=1; (2) Células infectadas com DENV-2 com
MOI=3 (3) Grupo controle de células nao infectadas.

Para realizar as infecgdes, amostra de DENV-2 com titulo = 4 x 10’ PFU/mL,
foi diluida em meio de cultura DMEM/HamF12 sem adicdo de SFB, obtendo
amostras virais com titulo igual a 1 x 10° PFU/100 pL para as infecgdes com MOI=1
e 3 x 10° PFU/100 pL para as infeccdes com MOI=3. O volume de 100 pL das
amostras diluidas foram adicionadas nas placas contendo a monocamada de células
AML-12, de acordo com os respectivos grupos. A amostra viral foi distribuida de
forma homogénea, cobrindo toda a monocamada celular, e para adsorgéo viral, as
células foram incubadas a 37°C e 5% de CO,, por 2 horas. Na primeira hora de
infecgcao, as células foram mantidas sob homogeneizacao delicada do sobrenadante
sobre a monocamada.

Ap6s o periodo de incubagdo, o sobrenadante foi descartado e foram
adicionados 2 mL de meio de cultura DMEM/HamF12 sem adicao de SFB, e a placa
foi incubada por 48 horas em estufa umida a 37°C e 5% de CO..

Para extracdo do RNA total das células AML-12, foi adicionado 1 mL de
TRIzol® Reagent (Life Technologies Corporation, EUA) sobre a monocamada e
realizada a extracdo do RNA conforme as recomendacbes do fabricante. As
amostras contendo TRIzol foram transferidas para microtubos de 1,5 mL (Eppendorf,
Alemanha) e incubadas por 5 minutos a temperatura de 28°C. Foram adicionados
200 pL de cloroférmio (Sigma-Aldrich, EUA) e os tubos agitados vigorosamente por
15 segundos. Em seguida, as amostras foram incubadas a 28°C por 3 minutos. As
amostras foram centrifugadas a 12.000 x g em microcentrifuga 5415C (Eppendorf,
Alemanha) durante 15 minutos a 28°C. A fase superior e aquosa de cada tubo, foi
transferida para novos microtubos com volume de 1,5 mL (Eppendorf, Alemanha),
evitando a movimentacdo da interfase para que nado houvesse contaminagdo do
RNA com moléculas presentes na fase inferior. Foram adicionados 500 uL de
isopropanol (Synth, Brasil), homogeneizado por 15 segundos, e incubando em
seguida, por 10 minutos a 28°C. As amostras foram centrifugadas em
microcentrifuga 5415C (Eppendorf, Alemanha) a 12.000 x g, por 10 minutos. Os
sobrenadantes foram descartados e ao precipitado foi adicionado 1 mL de solugao
hidroalcodlica a 75% e entédo, as amostras foram homogeneizadas por 15 segundos
e centrifugadas em seguida, em microcentrifuga 5415C (Eppendorf, Alemanha) a

7500 x g por 5 minutos. Os sobrenadantes foram descartados e as amostras
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incubadas a 28°C, em fluxo laminar, e com a tampa aberta por 10 minutos, para que
ocorresse a eliminacao de todo etanol. Os precipitados de RNA foram
ressuspendidos em 20 pL de agua livre de RNAse, incubando-os em seguida, em
banho-maria a 60°C por 10 minutos. O RNA obtido foi dosado em NanoDrop 2000
(Thermo Fisher Scientific, EUA), e armazenado em freezer a -80 °C.

O RNA extraido das amostras foi utilizado para sintese de cDNA, utilizando o
kit RT-PCR: GoScript™ Reverse Transcriptase (Promega, EUA) de acordo com as
recomendacdes do fabricante.

Em tubo de 0,6 mL (Eppendorf, Alemanha), foram adicionados 3 pg/reacéao
de RNA; 0,5 yg/reacdo de Random Primer e Nuclease-Free Water, em quantidade
suficiente para completar o volume de cada reagdo para 5 yL. Os tubos foram
incubados em termociclador Eppendorf AG 5331 (Eppendorf, Alemanha) a 70°C por
5 minutos, e imediatamente transferidos para banho de gelo.

Em seguida, foram adicionados a cada tubo: 4,0 pl de GoScript™ 5X
Reaction Buffer;, 2 ul de MgCl, (2,5 mM), 1 pl de PCR Nucleotide Mix (0.5 mM), 1 pl
de GoScript™ Reverse Transcriptase e 7 ul de Nuclease-Free Water. As amostras
foram colocadas em termociclador Eppendorf AG 5331 (Eppendorf, Alemanha) a 25°
C por 5 minutos, 42 °C por 60 minutos e 70 °C por 15 minutos.

As amostras de cDNA obtidas foram utilizadas para deteccdo de genoma
viral por PCR, usando o método descrito por Lanciotti (1992) e modificado por
Pereira (2005). Foram incluidos como controles positivos da reacdao, cDNA
sintetizado a partir de RNA extraido de amostra de DENV-2 e um vetor de clonagem
pUC-57 (Promega, EUA) contendo sequéncia projetada para reconhecimento dos
iniciadores. Também foi incluido um controle negativo da reacéo, contendo todos os
componentes da reacao, sem a adicao de RNA.

Para PCR, foi utilizado o kit GoTaq® Master Mixes (Promega, EUA). Para
cada reacao foram adicionados a um microtubo de 0,6 mL (Eppendorf, Alemanha),
12,5 pL de GoTaq® Colorless Master Mix, 2X, 2,5 pL de iniciador D1 (1 puM)
(sTCAATATGCTGAAACGCGCGAGAAACCGs3), 2,5 pL de iniciador D2 (1 pM)
(s TTGCACCAACAGTCAATGTCTTCAGGTTC3), 5,5 puL de Nuclease-Free Water e 2
ML de cDNA. As amostras foram colocadas em termociclador Eppendorf AG 5331
(Eppendorf, Alemanha) e as rea¢des ocorreram nas seguintes condigdes: 94 °C por
3 minutos, seguido de 35 ciclos nas temperaturas de 94 °C por 30 segundos, 55 °C

por 1 minuto e 72 °C por 2 minutos.
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As amostras foram submetidas eletroforese em gel de Agarose 1%. O gel de
agarose foi preparado com 0,3 g de agarose (Sigma-Aldrich, EUA) dissolvidos em 30
mL de TAE (Tris-acetate [Sigma-Aldrich, EUA] 20 mM e EDTA [Sigma-Aldrich, EUA]
0,5 mM). A solugcdo foi aquecida até a completa dissolugdo da agarose, e em
seguida foram adicionados 1,5 uL de SYBR® Safe DNA Gel Stain (Life Technologies
Corporation, EUA). O gel foi transferindo para cuba de eletroforese, e coberto
totalmente com solugdo TAE. Foi utilizado o padrédo de peso molecular 1 Kb Plus
DNA Ladder (Thermo Fisher Scientific, EUA). O gel contendo as amostras foi
submetido a eletroforese em sistema Mupid-exU Systeme (Advance, Japao) em
voltagem de 100 V por um periodo de 1 hora. As amostras foram visualizadas em
transluminador, Safe Imager™ 2.0 Blue Light Transilluminator (Invitrogen, EUA). A

positividade da reacao € evidenciada por um fragmento de 511 pares de bases (pb).

3.3.4. Avaliacao da permissividade de células AML-12 a infeccao por DENV-2 por
RT-gPCR.

Células AML-12 foram ajustadas para 10° células/mL em meio
DMEM/HamF12. Foram distribuidas 10° células por poco (1 mL) em trés placas de
24 pocos (Falcon, EUA). As células foram incubadas em estufa umida a 37°C e 5%
de CO,, por 24 horas.

Cada uma das placas foi dividida em quatro grupos (cada grupo em
triplicata): (1) Células infectadas com DENV-2 com MOI=0,1; (2) Células infectadas
com DENV-2 com MOI=1 (3) Células infectadas com DENV-2 com MOI=3 (4) Grupo
controle de células nao infectadas.

Para realizar as infecgdes, amostra de DENV-2 com titulo = 4 x 10’ PFU/mL,
foi diluida em meio de cultura DMEM/HamF12 sem adicdo de SFB, obtendo
amostras virais com titulo igual a 1 x 10* PFU/100 pL para as infeccées com
MOI=0,1; 1 x 10° PFU/100 pL para as infecgdes com MOI=1 e 3 x 10° PFU/100 pL
para as infeccdes com MOI=3. O volume de 100 yL das amostras diluidas foram
adicionadas nas placas contendo a monocamada de células AML-12, de acordo com
os respectivos grupos. A amostra viral foi distribuida de forma homogénea, cobrindo
toda a monocamada celular, e para adsorcao viral, as células foram incubadas a
37°C e 5% de CO,, por 2 horas. Na primeira hora de infecgédo, as células foram

mantidas sob homogeneizagao delicada do sobrenadante sobre a monocamada.
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Apoés incubagdo, o sobrenadante foi descartado e foram adicionados 2 mL
de meio de cultura DMEM/HamF12 sem adicad de SFB, e as placas foram
incubadas por 24, 48 e 72 horas, respectivamente, em estufa umida a 37°C e 5% de
CO..

Apos os periodos de incubagao de cada placa, o RNA total da monocamada
celular foi extraido utilizando TRIzol® Reagent (Life Technologies Corporation, EUA)
de acordo com o protocolo descrito anteriormente e a extracdo do RNA viral do
sobrenadante de cultura, foi feito utilizado o kit comercial Viral RNA [solation Kit:
QIAamp Viral RNA Mini Kit (Qiagen, Alemanha), seguindo o protocolo descrito pelo
fabricante.

Em microtubo de 1,5 mL (Eppendorf, Alemanha), foram adicionados 560 uL
de tampéo AVL contendo o carreador de RNA (10 ng/pL). Em seguida foram
adicionados 140 uL de sobrenadante de cultura, que foram homogeneizados por 15
segundos e incubados a 28°C por 10 minutos. Foram adicionados 560 uL de Etanol
98% (Sigma-Aldrich, EUA) e homogeneizados por 15 segundos. Em seguida, 630 uL
da solucdo foi transferida para coluna (QIAamp Mini column), previamente
sobreposta sobre um tubo coletor (2 ml collection tube). As amostras foram
tampadas e centrifugadas a 6000 x g por 1 minuto. A coluna foi retirada e colocada
em novo tubo coletor e o volume restante das solugdes foram transferidos para
coluna, e centrifugadas em microcentrifuga 5415C (Eppendorf, Alemanha) a 6000 x
g por 1 minuto. Foram adicionados 500 yL do tampao AW1 (Buffer AWT) e as
amostras foram centrifugadas em microcentrifuga 5415C (Eppendorf, Alemanha) a
6000 x g por 1 minuto. O filtrado presente no tubo coletor foi descartado, foram
adicionados 500 uL do tampado AW2 (Buffer AW2) e as amostras foram
centrifugadas em microcentrifuga 5415C (Eppendorf, Alemanha) a 20.000 x g por 3
minutos. O tubo coletor contendo o filtrado foi descartado, e a coluna foi colocada
sobre um microtubo de 1,5 mL (Eppendorf, Alemanha). Foram adicionados 60 pL do
tampao AVE e as amostras foram incubadas a 28°C por 1 minuto. Em seguida as
amostras foram centrifugadas em microcentrifuga 5415C (Eppendorf, Alemanha) a
6000 x g por 1 minuto, obtendo uma solugado contendo o RNA do sobrenadante. O
RNA obtido foi dosado em NanoDrop 2000 (Thermo Fisher Scientific, EUA), e
armazenado em freezer a -80 °C.

As amostras de RNA foram entdo processadas no Thermal Cycler Veriti
(Thermo Fisher Scientific, EUA), a 56 °C durante 5 minutos e 98 ° C durante 15

minutos. As amostras foram utilizadas para verificar a carga viral DENV (niamero de
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copias de RNA de DENV por mL de sobrenadante). A quantificacao foi feita
utilizando o equipamento LightCycler®96 (Roche, Alemanha) utilizando os seguintes
iniciadores e sonda: DENV-F: s AAGGACTAGAGGTTAGAGGAGACCC;', DENV-R:
sCGTTCTGTGCCTGGAATGATGx e a DENV-Probe:
s/ TEX615/AACAGCATATTGACGCTGGGA GAGACCAGA/3IAbRQSPp/+ (Paciddnio
et al., 2017). As reagbes foram realizadas em triplicata e incluiram 2,5 yL de acidos
nucleicos, 0,25 uL de cada iniciador, 0,1 yL de sonda, 2,5 uL de TagMan Fast Virus
1-Step Master Mix e Nuclease-Free Water (ThermoFisher Scientific, EUA), em
quantidade suficiente para completar o volume final para 10 pyL. Controles negativos
foram incluidos, contendo todos os componentes da reacao, com excecdo do RNA.
Para a transcricao reversa e PCR foram utilizadas as seguintes condi¢cdes de
termociclagem: 50°C por 5 minutos, 95°C por 20 segundos, 40 ciclos de 95°C por 3
segundos e 60°C por 30 segundos.

Para fins de quantificacao, as sequéncias dos amplicons de DENV (30 UTR),
clonados em plasmideo pGEMT-Easy (Promega, EUA) foram amplificadas e diluidos
em série gerando uma curva padrao, de acordo como descrito por Richardson et al.,
(2006).

3.3.5. Avaliacdo da atividade mitocondrial em células AML-12 infectadas com
DENV-2.

Células AML-12 foram ajustadas para 10° células/mL em meio
DMEM/HamF12. Foram distribuidas em duas placas de 24 pocos (Falcon, EUA), 10°
células por poco (1 mL). As células foram incubadas em estufa umida a 37°C e 5%
de CO,, por 24 horas.

Apoés o periodo de incubacgdo, o meio de cultura foi retirado e adicionado 2
mL de meio de cultura DMEM/HamF12 sem adicao de SFB (Sigma-Aldrich, EUA).

Cada uma das duas placas foi dividida em quatro grupos (cada grupo em
triplicata): (1) Células infectadas com DENV-2 com MOI=0,1; (2) Células infectadas
com DENV-2 com MOI=1; (3) Células infectadas com DENV-2 com MOI=3; (4)
Células nao infectadas.

Para realizar as infec¢des, amostra de DENV-2 com titulo = 4 x 10’ PFU/mL,
foi diluida em meio de cultura DMEM/HamF12 sem adicdo de SFB, obtendo
amostras virais com titulo igual a 1 x 10* PFU/100 uL para as infecgdes com
MOI=0,1; 1 x 10° PFU/100 pL para as infecgdes com MOI=1 e 3 x 10° PFU/100 pL
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para as infecgdes com MOI=3. 100 pyL das amostras diluidas foram adicionadas nas
placas contendo a monocamada de células AML-12, de acordo com os respectivos
grupos. A amostra viral foi distribuida de forma homogénea, cobrindo toda a
monocamada celular, e para adsorcao viral, as células foram incubadas a 37°C e 5%
de CO,, por 2 horas. Na primeira hora de infec¢do, as células foram mantidas sob
homogeneizacgao delicada do sobrenadante sobre a monocamada.

Ap6s o periodo de incubagdo, o sobrenadante foi descartado e foram
adicionados 2 mL de meio de cultura DMEM/HamF12 sem adi¢do de SFB, e uma
das placas foi incubada por 24 horas e outra por 48 horas em estufa umida a 37°C e
5% de CO..

Apos incubacao, os sobrenadantes de cultura foram retirados, e foi
distribuido em cada pogo, DMEM/HamF12 sem SFB e acrescido de MTT 0,5mg/mL
(Sigma-Aldrich, EUA). As células foram incubadas em estufa umida a 37°C e 5% de
CO,, por uma hora, e ap6s este periodo o sobrenadante foi retirado e em seguida foi
adicionado 1 mL de DMSO (Sigma-Aldrich, EUA) em cada pog¢o, homogeneizando
vagarosamente. Para realizar a leitura da absorbancia, 200 yL de cada amostra,
foram transferidos em ftriplicata, para uma placa de 96 pocos (Falcon, EUA) e em
seguida foi realizada a leitura da absorbancia em 595 nm em leitor de microplacas
Spectra-Max® Plus 384 (Molecular Devices, EUA). Os dados de DO analisados
conorme descrito anteriormente no item: 3.3.7. Avaliagéo da atividade mitocondrial

em células AML-12 tratadas com APAP em diferentes concentragbes.

3.4. Avaliacao da influéncia da associagao entre a infeccao por DENV-2 e o
tratamento com APAP sobre a atividade mitocondrial de hepatocitos,

marcadores bioquimicos de lesao hepatica e de estresse oxidativo.

Foi estabelecido como modelo experimental in vitro para este trabalho,
hepatocitos AML-12 infectadas com DENV-2 com uma MOI=1 por 48 horas e
tratados com APAP 1 mM por 24 Horas. Em sequéncia, foram avaliados os efeitos
da associagao entre a infeccdo por DENV e o tratamento com APAP sobre o dano
celular.

Para avaliar a viabilidade e dano celular apés a infeccdo com DENV-2,
tratamento com APAP ou o efeito combinado da infecgdo por DENV-2 seguido pelo
tratamento com APAP, foram quantificados os niveis de atividade mitocondrial, e de

ALT das culturas celulares. Alternativamente, também foram quantificados os niveis
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de NO, um importante radical livre reativo, que possui papel importante na lesao
hepatica (Chen et al., 2003).

3.4.1. Avaliagdo da atividade mitocondrial em células AML-12 infectadas com
DENV-2 e tratadas com APAP.

Células AML-12 foram ajustadas para 10° células/mL em meio DMEM mais
Ham F12 (1:1) (Sigma-Aldrich, EUA) suplementado com 0,005 mg/mL de insulina,
0,005 mg/mL de transferrina, 5 ng/mL de selénio (Sigma-Aldrich, EUA), 40 ng/mL de
dexametasona (Sigma-Aldrich, EUA), 5% de SFB inativado por calor (Cultilab, Brasil)
e com solugdo de antibiético-antimicético a 1% (Sigma-Aldrich, EUA). Foram
distribuidas em uma placa de 24 pogos (Falcon, EUA), 10° células por poco (1 mL).
As células foram incubadas em estufa umida a 37°C e 5% de CO,, por 24 horas.

Apobs o periodo de incubagdao, o meio de cultura foi retirado e adicionado
novo meio de cultura DMEM/HamF12 sem adicao de SFB.

A placa foi dividida em cinco grupos (cada grupo em triplicata): (1) Células
infectadas com DENV-2 com MOI=1; (2) Células tratadas com APAP 1mM; (3)
Células infectadas com DENV-2 com MOI=1 e tratadas com APAP 1 mM; (4) Células
controle (5) Células tratadas com APAP 20 mM (Concentragcao definida como CC50
nos experimentos anteriores - Controle CC50).

Para realizar as infecgdes, amostra de DENV-2 com titulo = 4 x 10’ PFU/mL,
foi diluida em meio de cultura DMEM/HamF12 sem adigdo de SFB. Cem microlitros
das amostras diluidas foram adicionadas sobre as células dos grupos (1) Células
infectadas com DENV-2 com MOI=1 e (3) Células infectadas com DENV-2 com
MOI=1 e tratadas com APAP 1 mM. As células pertencentes aos grupos (2) Células
tratadas com APAP 1mM e (4) Células controle receberam 100 uL de PBS. As
células foram incubadas a 37°C e 5% de CO,, por 2 horas. Na primeira hora de
infeccao, as células foram mantidas sob homogeneizacao delicada do sobrenadante
sobre a monocamada.

Apbés o periodo de incubacdo, o sobrenadante foi descartado e foram
adicionados 2 mL de meio de cultura DMEM/HamF12 sem adicdo de SFB, e as
células foram incubadas por 24 horas em estufa umida a 37°C e 5% de COa..

Apés incubacdo, o meio de cultura foi retirado e adicionado novo meio de
cultura DMEM mais Ham F12 (1:1) (Sigma-Aldrich, EUA) suplementado com 0,005

mg/mL de insulina, 0,005 mg/mL de transferrina, 5 ng/mL de selénio (Sigma-Aldrich,
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EUA), 40 ng/mL de dexametasona (Sigma-Aldrich, EUA), e solugéo de antibibtico-
antimicético a 1% (Sigma-Aldrich, EUA). Os grupos (2) Células tratadas com APAP
1mM e (3) Células infectadas com DENV-2 com MOI=1 e tratadas com APAP 1 mM,
receberam adicdo de APAP (Sigma-Aldrich, EUA) 1 mM, e o grupo (5) de Células
tratadas com APAP 20 mM (Controle CC50), recebeu adigdo de APAP 20 mM. As
células foram incubadas por 24 horas em estufa umida a 37°C e 5% de COa..

Apo6s incubacao, os sobrenadantes de cultura foram retirados e
armazenados em -80°C para posterior dosagem de ALT e NO. Em cada pogo foi
distribuido, DMEM/HamF12 sem adicdo de SFB e acrescido de MTT 0,5mg/mL
(Sigma-Aldrich, EUA). As células foram incubadas em estufa umida a 37°C e 5% de
CO,, por uma hora, e ap6s este periodo o sobrenadante foi retirado e em seguida foi
adicionado 1 mL de DMSO (Sigma-Aldrich, EUA) em cada pog¢o, homogeneizando
vagarosamente. Para realizar a leitura da absorbancia, 200 yL de cada amostra,
foram transferidos em triplicata, para uma placa de 96 pocos (Falcon, EUA) e em
seguida foi realizada a leitura da absorbancia em 595 nm em leitor de microplacas
Spectra-Max® Plus 384 (Molecular Devices, EUA). Os dados de DO analisados
conorme descrito anteriormente no item: 3.3.1. Avaliagéo da atividade mitocondrial

em células AML-12 tratadas com APAP em diferentes concentragbes.

3.4.2. Dosagem de ALT e Oxido Nitrico do sobrenadante de células AML-12
infectadas com DENV-2 e tratadas com APAP.

A dosagem de ALT foi feita, utilizando o kit Transaminase ALT/TGP - K035
(Bioclin, Brasil), segundo todos os passos descritos pelo fabricante no protocolo.
Resumidamente, foi realizado o preparo do hidréxido de sédio (0,4 N), transferindo
40 mL do conteudo do frasco contendo Hidréxido de Sédio 5 M, para um balado
volumétrico de 500 mL, completando o volume para 500 mL com agua tipo |. A
solucao foi homogeneizada e armazenada em frasco plastico.

Em seguida foram preparadas as diluigbes do padrdo [Piruvato de Sédio
2,53 mM (22 mg/dL de Piruvato), Tampéao Fosfato 0,1 mM (pH 7,4) e Azida Sédica
7,7 mM/L], utilizadas para curva de calibragdo. O padrao foi diluido nas propor¢coes
de 1:3, 1:4, 1.6 e 1:12. Foi adicionado a cada diluicado 1,0 mL de Reagente de Cor
N° 2 (2,4-Dinitrofenilhidrazina 1,0 mM e Acido Cloridrico 1,0 M). As solucées foram
homogeneizadas e deixados em repouso por 20 minutos a 28°C. Em seguida foram

adicionados 10,0 mL de hidroxido de sdédio de uso (0,4 N), as solugcbes foram
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homogeneizadas e deixadas em repouso por 5 minutos a 28°C. Para realizar a
leitura da absorbancia, 200 uL de cada diluicao, foram transferidos em triplicata,
para uma placa de 96 pocos (Falcon, EUA) e em seguida foi realizada a leitura da
absorbancia em 505 nm em leitor de microplacas Spectra-Max® Plus 384 (Molecular
Devices, EUA), acertando o zero com agua tipo I. A curva de calibragao, foi tracada
colocando na ordenada os valores de absorbancia, e na abcissa, os valores de
U/mL.

Para quantificar a concentracdo de ALT das amostras, foram transferidos
para tubos de para um tubo de polipropileno de fundo cénico e capacidade de 15 mL
(Sarstedt, Alemanha), 250 pL de reagente N° 1 [Tampao Fosfato 0,1 M (pH 7,4), L-
Alanina 0,2 M, Acido Alfa Cetoglutarico 2 mM e Azida Sédica 7,7 mM], que em
seguida foram incubados a 37 °C por 3 minutos. Em seguida, para cada um dos
tubos, foram transferidos 50 L de uma amostra, e estes foram incubados a 37 °C
por 30 minutos. Apds o periodo de incubacdo, 250 uL de reagente N° 2 foi
adicionado em cada tubo, e as solugbes foram mantidas em repouso a 28 °C por 20
minutos. Em sequéncia, foram adicionados 2,5 mL de solu¢ao de hidréxido de sdédio
de uso (0,4 N) em cada um dos tubos, que foram homogeneizados por inversao e
deixados em repouso por 5 minutos, a temperatura ambiente. Para realizar a leitura
da absorbancia, 200 pL de cada amostra, foram transferidos em triplicata, para uma
placa de 96 pocos (Falcon, EUA) e em seguida foi realizada a leitura da absorbéancia
em 505 nm em leitor de microplacas Spectra-Max® Plus 384 (Molecular Devices,
EUA). Os dados de DO, foram utilizados para determinar a concentracdo de ALT em
U/mL. Estes dados foram analisados com o auxilio do programa Microsoft Excel®
2013 (Microsoft, EUA).

A producdo do NO foi avaliada pela quantificacdo do nitrito contido nos
sobrenadantes das culturas. Para dosagem, 100 uL dos sobrenadantes de cultura
foram distribuidos em triplicatas, em placas de 96 pocos (Falcon, EUA) e em seguida
foram acrescentados, volume igual de reagente de Griess-Saltzman (2% de
sulfanilamida, 2% de Dicloridrato de N-(1-naftil)-etilenodiamina e 5% de acido
fosforico) (Green et al., 1981). As amostras foram incubadas a 28°C por 10 minutos.
Em seguida, foi feita leitura da absorbancia em 540 nm, em leitor de microplacas
Spectra-Max® Plus 384 (Molecular Devices, EUA). Para determinagdo da
concentragéo de nitrito contida em cada poco, foi feita, paralelamente, uma curva
padrao com nitrito diluido em RPMI completo nas concentragcées de 100 uM, 50 uM,
25 uM, 12,5 uM, 6,25 uM, 3,12 uM e 1,56 uM. Os dados de DO analisados conorme
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descrito anteriormente no item: 3.3.1. Avaliacdo da atividade mitocondrial em

células AML-12 tratadas com APAP em diferentes concentragées.

3.56. Avaliacao da influéncia da associagcao de DENV-2 e APAP sobre o
transcriptoma de células AML-12.

3.5.1. Infeccao por DENV-2 e tratamento com APAP em células AML-12

Células AML-12 foram ajustadas para 10° células/mL em meio
DMEM/HamF12. Foram distribuidas em uma placa de 24 pocos (Falcon, EUA), 10°
células por poco (1 mL). As células foram incubadas em estufa umida a 37°C e 5%
de CO,, por 24 horas.

Apoés o periodo de incubagédo, o meio de cultura foi retirado e adicionado
novo meio DMEM/HamF12 sem adicdo de SFB e a placa foi dividida em quatro
grupos (cada grupo em triplicata): (1) Células infectadas com DENV-2 com MOI=1;
(2) Células tratadas com APAP 1mM; (3) Células infectadas com DENV-2 com
MOI=1 e tratadas com APAP 1 mM; (4) Células controle.

Para realizar as infecgdes, amostra de DENV-2 com titulo = 4 x 10’ PFU/mL,
foi diluida em meio de cultura DMEM/HamF12 sem adicdo de SFB, obtendo
amostras virais com titulo igual a 1 x 10° PFU/100 pL. Cem microlitros das amostras
diluidas foram adicionadas sobre as células dos grupos (1) Células infectadas com
DENV-2 com MOI=1 e (3) Células infectadas com DENV-2 com MOI=1 e tratadas
com APAP 1 mM. As células pertencentes aos grupos (2) Células tratadas com
APAP 1mM e (4) Grupo controle receberam 100 pL de PBS (ICM, Brasil). As células
foram incubadas a 37°C e 5% de CO,, por 2 horas. Na primeira hora de infeccao, as
células foram mantidas sob homogeneizacdo delicada do sobrenadante sobre a
monocamada.

Ap6s o periodo de incubagdo, o sobrenadante foi descartado e foram
adicionados 2 mL de meio de cultura DMEM/HamF12 sem adicdo de SFB e as
células foram incubadas por 24 horas em estufa mida a 37°C e 5% de CO..

O meio de cultura foi retirado e adicionado novo meio de cultura
DMEM/HamF12. Os grupos (2) Células tratadas com APAP 1mM e (3) Células
infectadas com DENV-2 com MOI=1 e tratadas com APAP 1 mM, receberam adig¢ao
de APAP (Sigma-Aldrich, EUA) 1 mM. As células foram incubadas por 24 horas em
estufa umida a 37°C e 5% de COa.
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Para certificar que as células AML-12 foram infectadas com DENV-2,
paralelamente, culturas e tratamentos de células AML-12 foram realizados como
descrito anteriormente, exceto pela insercdo de uma laminula de vidro circular
(Knittel Glass, Alemanha) disposta no fundo de cada pog¢o das placas de cultura.
Apbs o periodo total de incubacao, as células foram submetidas a imunocitoquimica
como descrito. As células foram analisadas usando um microscépio Axio Observer
A1 (Zeiss, Alemanha) com ampliacao de 100x, 400x e 1000x e as imagens foram

capturadas usando uma camera AxioCam MRc (Zeiss, Alemanha).
3.5.2. Extracao, avaliacao e quantificagcdo do RNA total extraido.

Apos o periodo de incubacao, o RNA total das células AML-12 infectadas ou
ndo com DENV-2 e/ou tratadas ou ndo com APAP, foram extraidos utilizando
TRIzol® Reagent (Life Technologies Corporation, EUA) de acordo com o protocolo
descrito.

A concentracdo do RNA total obtido, foi feita utilizando o Qubit ™ RNA HS
Assay Kit (Thermo Fisher Scientific, EUA), de acordo com as recomendagdes do
fabricante, e lida em fluorémetro Qubit® 2.0 (Thermo Fisher Scientific, EUA).

Resumidamente, a solugcdo de trabalho foi preparada diluindo o reagente
Qubit® RNA HS Reagent (1:200) em Qubit® RNA HS Buffer em um tubo de
polipropileno de fundo cénico de 50 mL (Sarstedt, Alemanha). Os padrbées para
calibracao do fluorémetro Qubit® 2.0, foram preparados em tubos de 0,5 mL Qubit®
(Thermo Fisher Scientific, EUA). Foram adicionados 190 uL de solucao de trabalho a
cada um dos tubos utilizados para os padroes e em seguida adicionados 10 uL de
cada padrao ao seu respectivo tubo, homogeneizando-os em vortex por 3 segundos.

Em seguida, foram adicionados 199 pL de solugdo trabalho a tubos de 0,5
mL Qubit® (Thermo Fisher Scientific, EUA), e a cada tubo, foi adicionado 1 pL de
amostra, os tubos foram incubados a 28°C por 2 minutos, e em seguida foi realizado
a leitura das amostras em fluorémetro Qubit® 2.0 (Thermo Fisher Scientific, EUA).

A pureza e a integridade das amostras de RNA foram determinadas em
sistema Bioanalyzer 2100 (Agilent Technologies, EUA), utilizando o Agilent RNA
6000 Pico Kit (Agilent Technologies, EUA) de acordo com o protocolo estabelecido
pelo fabricante. Esta etapa foi realizada na Plataforma de sequenciamento de DNA
do Instituto René Rachou.
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3.5.3. Construgao das bibliotecas e sequenciamento do RNA mensageiro

Todos os passos descritos neste tdpico foram realizados na Plataforma de
sequenciamento de DNA do Instituto René Rachou. As bibliotecas de RNAseq
paired-end foram geradas usando o TruSeq Stranded mRNA Library Preparation Kit
(lumina, EUA), que utiliza um sistema de captura de RNA mensageiro, baseado em
esferas oligo-dT para captura de caudas poli-A.

Resumidamente, a construgdo das bibliotecas tem inicio com a purificagdo
dos RNAm contendo cauda poli-A, através de esferas magnéticas ligadas a oligo-dT.
Em seguida, ocorre a fragmentacdo dessas moléculas em pequenos pedacos
usando cations bivalentes sob temperatura elevada. A sintese da primeira fita de
cDNA, é realizada através da transcricao reversa dos fragmentos de RNA clivados,
utilizando iniciadores hexameros aleatérios, e em seguida € feita a sintese da
segunda fita de cDNA, com a retirada do molde de RNA e sintese de uma fita cDNA.
As esferas magnéticas separam o cDNA dupla fita, e o resultado € um pool de cDNA
com extremidades cegas. A adenilagdo 3 'é realizada com a adicdo de um unico
nucleotideo adenina as extremidades 3' dos fragmentos sintetizados, essa acgéo
impede que eles se liguem um ao outro durante a reacao de ligacdo do adaptador da
etapa seguinte. Os adaptadores de indexacao sao entao ligados as extremidades
dos fragmentos de cDNA dupla fita, para hibridacdo em célula de fluxo. Apos este
processo, € feito o enriquecimento das amostras de cDNA através de gPCR,
utilizando os iniciadores fornecidos no TruSeq Stranded mRNA Library Preparation
Kit (lllumina, EUA), esse processo usa a PCR para enriquecer seletivamente os
fragmentos de DNA que possuem moléculas adaptadoras nas duas extremidades.

Finalizadas a construgdo das bibliotecas, foi realizada a quantificacdo das
mesmas utilizando o kit Qubit dsDNA BR (Thermo Fisher Scientific, EUA) e
equipamento Qubit 2.0 Fluorometer (Thermo Fisher Scientific, EUA). Os tamanhos
das bibliotecas geradas foram determinados em sistema Bioanalyzer 2100 (Agilent
Technologies, EUA), utilizando o Agilent DNA 1000 Kit (Agilent Technologies, EUA)
de acordo com o protocolo estabelecido pelo fabricante. Em seguida as bibliotecas
sdo quantificadas através do método de qPCR e o kit KAPA Library Quantification
(lumina, EUA), em equipamento ViiA 7 Real-Time PCR System (Thermo Fisher
Scientific, EUA). Foram utilizadas as condigcbes de termociclagem de: 95°C por 5
minutos, 35 ciclos de 95°C por 30 segundos, 60°C por 45 segundos.



64

O sequenciamento das amostras foi realizado com o NextSeq® 500/550
High Kit de saida v2 (75 ciclos) (lllumina, EUA) em um sistema de sequenciamento
NextSeq® 550 (lllumina, EUA), de acordo com o protocolo estabelecido pelo
fabricante. Os dados foram pré-processados usando o modelo de processamento

padrao da lllumina para segregar leituras multiplexadas de cada amostra.

3.5.4. Analise de expressao diferencial.

O processamento inicial de bioinformatica foi realizado usando o
Trimmomatic (Bolger, Lohse, Usadel 2014) para remover regides de baixa qualidade
das leituras brutas, especificando o parametro SLIDINGWINDOW 4:15 para remover
regibes com média de qualidade abaixo do Phred Quality Score 15 (Q = 15), em
intervalos de quatro bases. Leituras menores que 50 bases foram excluidas. As
leituras filtradas foram mapeadas para o genoma da versdao de Mus musculus
GRCm38.p5, disponivel em Ensembl (Zerbino et al., 2018), usando o programa
STAR (Dobin et al., 2013). As leituras de mapeamento para genes foram contadas
usando a fungdo multiBamCov do Bedtools v2.28.0. As leituras mapeadas para mais
de um locus foram excluidas. As leituras brutas estdo disponiveis no banco de
dados SRA sob o numero de acesso PRIJNA558685.

A expressao diferencial de genes foi realizada usando o método de testes F
de quase-probabilidade do pacote edgeR (v3.24.3) (Robinson et al., 2010)
implementado em R (v3.5.1) (R Development Core Team, 2011). Os dados foram
filtrados usando o pacote HSTFilter (v1.22.1) (Rau et al., 2013) e os genes
diferencialmente expressos (GED) foram identificados usando os seguintes limites:
valor de p <0,01 e [logFC|> log (1,5). O grafico de escalonamento multidimensional
das distancias entre os perfis de expressao génica foi realizado usando a funcao
plotMDS do pacote limma (v3.38.3) (Ritchie ef al., 2015). Os mapas de calor foram
gerados usando o pacote pheatmap (v1.0.12) (Kolde, 2019).

3.5.5. Analise de enriquecimento de Ontologia genética (GO)

Para identificar as categorias de Ontologia genética [Gene ontology (GO) ]
enriquecidas (Ashburner et al., 2000; The Gene Ontology Consortium 2019), as
classificacdes funcionais dos Genes diferencialmente expressos (GED) foram

avaliadas usando a funcédo richGO do pacote clusterProfiler (Yu et al., 2012)
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utilizando o método de Benjamini-Hochberg (BH) para ajuste do valor p (p.adjust,
cutoff <0,05). As ontologias obtidas com o enriquGO foram entdo incluidas na
ferramenta REVIGO (Supek et al.,, 2011) para produzir resumos nao hierarquicos
das categorias de GO enriquecidas. Graficos de pontos (Dotplots) foram gerados

usando o pacote ggplot2 (3.2.0) (Wickham, 2016).
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4, RESULTADOS

4.1. Células AML-12 tratadas com APAP 1 mM continuam viaveis apoés 24

horas de cultura.

Com o intuito de avaliar a concentracdo sub-téxica de APAP em células
AML-12, as concentracbes de APAP entre 1 e 60 mM, foram usadas para tratar
hepatocitos por um periodo de 24 horas e a viabilidade celular apos tratamento
foram avaliadas através de ensaios de MTT.

As células AML-12 tratadas com APAP 1mM por um periodo de 24 horas
mantiveram sua atividade mitocondrial inalterada quando comparadas as células
nao tratadas e, dessa forma, a concentracdo de 1mM de APAP foi estabelecida
como a concentracao subtéxica para os ensaios futuros. A concentracdo de APAP
20 mM foi estabelecida como concentragao citotoxica para 50% das células (CC50).
As demais concentracdes de APAP testadas, induziram reducao significativa da

viabilidade celular apés 24 horas de tratamento (Figura 9).
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Figura 9: Determinacao da concentragao sub-téxica de APAP em células AML-12. As células
AML-12 foram cultivadas por 24 horas e posteriormente tratadas com APAP (1, 5, 10, 20, 40 ou 60
mM) durante 24 horas (trés repeticdes biologicas, cada uma com trés réplicas técnicas). Apds esse
periodo a atividade mitocondrial foi quantificada pelo método de MTT e os resultados dos grupos
experimentais foram comparados com a atividade mitocondrial de células n&o tratadas com APAP
(representado pela linha pontilhada). Os valores foram expressos em %, e representam as médias de
triplicatas, cada uma com trés repeti¢cdes de leitura. Os dados sdo apresentados como média + desvio
padrdo. (*) p <0,05. As células tratadas com APAP 1 mM mantiveram sua atividade mitocondrial
inalterada quando comparadas as células ndo tratadas com APAP; concentragbes iguais ou

superiores a 5 mM reduziram progressivamente a atividade mitocondrial dos hepatocitos.
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4.2. Células AML12 sao susceptiveis a infecgao por DENV-2

Para verificar a suscetibilidade das células AML-12 a infeccao por DENV-2
foram realizados ensaios de imunocitoquimica e RT-PCR.

Para infeccdo de células AML-12, foram multiplicadas e quantificadas
amostras de DENV-2. A quantificagao do titulo viral dos estoques de virus foi obtida
através do ensaio de unidades formadoras de placa (PFU — plaque forming unit
assay). Para calcular o titulo viral foi escolhida a diluigdo 10, pois apresentou um
numero de focos de infeccdo que permitiu a contagem das placas de lise (Figura
10). O resultado obtido para suspensao viral de dengue produzida foi de 4,6 x10’
PFU/mL.

Figura 10: Ensaio de unidades formadoras de placa (PFU - plaque forming unit assay) para
titulacao de amostras de DENV-2. Células BHK-21 foram previamente cultivadas em placas de
cultura de 12 pocos e infectadas com diferentes diluicdes de amostra viral (10'1 a10* em unicata) e
(10'6 a 10’ em duplicata), além de uma duplicata de controle ndo infectado chamado de controle de
células (CC). A contagem do das placas de lise, visiveis contra a camada de células BHK-21 fixadas
e coradas. Nos pogos onde foram adicionadas as diluicdes de suspensao viral na ordem de 10°®
(quadro tracejado), é possivel contar 19 e 27 placas de lise, respectivamente.

Apos infeccao por DENV-2, a suscetibilidade das células AML-12 ao DENV
foi avaliada por imunocitoquimica. Os dados observados na Figura 11 mostram que

células AML-12 infectadas por 48 horas, apresentaram positividade na marcacao
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com o anticorpo monoclonal 4G2 indicando a presenca de DENV-2 no citoplasma

celular apés 48 horas de incubacao.

Células AML-12 Células AML-12 infectadas
nao infectadas com DENV-2

Controle de marcagao
inespecifica

Anti-Env (4G2)

Figura 11: Avaliagcao da susceptibilidade de células AML-12 a infec¢cao por DENV-2 pelo
método de imunocitoquimica. A presenca de DENV-2 nas células foi verificada por
imunocitoquimica, utilizando o anticorpo monoclonal recombinante para o antigeno do grupo
Flavivirus, produzidos por hibridoma D1-4G2-4-15 (4G2), diluido 1:10 e corado pelo Novolink ™
Polymer Detection System. As imagens s&do mostradas com ampliagdo de 100X. A coloragédo marrom
indica a presenga de DENV-2 no citoplasma celular. Controle de marcagdo inespecifica:. células
incubadas apenas com anticorpo conjugado a peroxidase. Anti-Env (4G2). células marcadas com
anticorpo de proteina do envelope anti-flavivirus de camundongo (4G2) e anticorpo conjugado a
peroxidase. Células AML-12 n&o infectadas: grupo controle de células n&o infectadas cultivadas por
48 horas; Células AML-12 infectadas por DENV-2: células incubadas por 48 horas com DENV-2 (MOI
=3).

O teste molecular confirmou a presenca do RNA viral de DENV no
citoplasma de células AML-12, reforcando a informacao de que células AML-12 s&o

susceptiveis a infeccao por DENV-2 (Figura 12).
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Figura 12: Avaliacao de RNA de DENV pelo método de RT-PCR em células AML-12 infectadas
por DENV-2. O RNA total extraido de células AML-12 foi submetido a RT-PCR para deteccédo de
DENV de acordo com protocolo descrito por Lanciotti (1992) e modificado por Pereira (2005). Os
produtos de PCR foram processados em gel de agarose a 1%. A presenga do RNA de DENV nas
amostras é evidenciada pelo fragmento de 511 pb. Foi inserido um controle negativo da reagdo, que
contém todos os componentes da RT-PCR, exceto amostra de RNA. Além disso, RNA extraido de
uma amostra de DENV-2 e um vetor de clonagem pUC-57, contendo uma sequéncia projetada para
reconhecimento dos primers foram utilizados como controle positivo da reagédo. Células AML-12

infectadas com DENV-2 com MOI=1 e 3, foram positivas para detec¢éo de genoma de DENV.

4.3. DENV-2 se multiplica em células AML-12, com pico de multiplicagao em
48 horas apds infecgao quando em uma MOI=1

A replicacao de DENV em células AML-12 foi avaliada por ensaio de RT-
gPCR. A concentragdo de RNA viral encontrada nas amostras & convertida em
numero de particulas virais por mL, utilizando a curva padrdao. Os resultados
permitem observar que em células AML-12 infectadas com uma MOI=0,1 ou 1,
ocorre um aumento do numero de particulas virais no citoplasma da célula, entre os
tempos de 24 e 48 horas ap6s infec¢do. No tempo de 72 horas € observado declinio
no numero de particulas virais. Quando a infec¢do é realizada com uma MOI=3, o
numero de particulas virais no citoplasma celular reduz ao longo dos tempos
testados, indicando que esse numero de virions por célula & inviavel para avaliagao
dos efeitos da multiplicagdo do DENV-2 sobre o transcriptoma de células AML-12
(Figura 13a).

Também foi identificado aumento da concentracdo de RNA viral no

sobrenadante de cultura em todas as MOI utilizadas, entre os tempos de 24 e 48
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horas. E ap6s 48 horas de cultura a concentragdo de RNA no sobrenadante se
estabilizou (Figura 13b). O pico de multiplicagao viral para infecgdes com MOI=0,1 e

1 ocorrem no tempo de 48 horas apoés infecgao.

A)

RNA extraido de células AML-12
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Figura 13: Avaliacao da cinética de concentracdao de RNA de DENV-2 em de células AML-12
pelo método de RT-qPCR. Células AML-12 foram cultivadas por 24 horas, e em seguida, infectadas
com DENV-2 em MOI=0,1, 1 ou 3 e incubadas por 24, 48 ou 72 horas. O RNA total das células AML-
12 e o RNA viral do sobrenadante de cultura foram extraidos e submetidos a RT-qPCR, para
quantificacdo de RNA viral e determinagdo do numero de particulas virais. O numero de particulas
virais & determinado a partir da curva padréo estabelecida de acordo como descrito por Richardson et
al., (2006). Os Valores foram expressos em numero de particulas virais em poténcia de base 10 e
representam as médias de ftriplicatas técnicas. (A) Quantificacdo do numero de particulas virais do
RNA extraido de células AML-12 infectadas com DENV-2. Os resultados sugerem que o numero de
particulas virais cresce em células AML-12 infectadas com MOI=0,1 e 1, entre os tempos de 24 e 48
horas, sofrendo redugdo no tempo de 72 horas. Infecgdes com MOI=3 n&o foram produtivas. (B)
Quantificagdo do numero de particulas virais do RNA extraido de sobrenadante de cultura de células
AML-12 infectadas com DENV-2. Observa-se pico de particulas virais no sobrenadante no tempo de
48 horas.
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4.4. Células AML-12 infectadas com DENV-2 em uma MOI=1 continuam

viaveis apos 48 horas de infecgao.

Para verificar a viabilidade das células AML-12 apés diferentes tempos de
infeccdo com DENV-2, a atividade mitocondrial das células foi quantificada por
ensaio de MTT. Células AML-12 infectadas com DENV-2 em uma MOI=0,1 foram
viaveis em todos os tempos testados. Quando as células AML-12 foram infectadas
com DENV-2 com MOI=1, as células foram viaveis até 48 horas de cultura. Células
infectadas com MOI=3 apresentaram reducéo significativa da viabilidade celular

quando comparadas ao grupo controle, no tempo de 24 horas de cultura (Figura 14).
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Figura 14: Determinagao da multiplicidade de infeccao viral (MOI) de DENV-2 em células AML-
12 por ensaio de MTT. Células AML-12 foram cultivadas por 24 horas e posteriormente infectadas
com DENV-2 (MOI = 0,1, 1 e 3) durante 24, 48 ou 72 horas (trés repeticdes biolégicas, cada uma com
trés repeticdes técnicas). Apds esse periodo a atividade mitocondrial foi quantificada pelo método de
MTT e os resultados dos grupos experimentais foram comparados com a atividade mitocondrial de
células nado infectadas com DENV (representado pela linha pontilhada). Os Valores foram expressos
em %, e representam as médias de triplicatas, cada uma com trés repeticdes de leitura. Os dados séo
apresentados como média + desvio padrado. (*) p <0,05. Células AML-12 infectadas com DENV-2 em

uma MO=1, continuam viaveis até 48 horas ap6s infecgéo.

4.5. Células AML-12 infectadas com DENV-2 (MOI=1) por 48 horas e tratadas

com APAP 1mM por 24 horas continuam viaveis.

Os niveis de ALT e atividade mitocondrial foram avaliados para estimar a
viabilidade e dano celular em células AML-12 apés exposicao ao efeito combinado

da infeccao por DENV-2 seguido pelo tratamento com APAP.
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A avaliacdo de atividade mitocondrial das células AML-12 infectadas com
DENV-2 em uma MOI=1 por 48 horas e/ou tratadas com APAP 1 mM por 24 horas,
permite observar que nao houve reducdo significativa nos niveis de atividade

mitocondrial, em nenhum dos tratamentos realizados (Figura 15).
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Figura 15: Avaliagao da atividade mitocondrial em células AML-12 infectadas com DENV e/ou
tratadas com APAP, através de ensaio de MTT. Células AML-12 foram cultivadas por 24 horas, e
em seguida infectadas ou ndo com DENV-2 (MOI=1) por 24 horas e depois tratadas ou ndo com
APAP 1 mM por 24 horas (trés repeticbes biologicas, cada uma com trés repeticdes técnicas). Apds
esse periodo a atividade mitocondrial foi quantificada pelo método de MTT e os resultados dos
grupos experimentais foram comparados com a atividade mitocondrial do grupo controle
(representado pela linha pontilhada Os Valores foram expressos em %, e representam as médias de
triplicatas, cada uma com trés repeti¢cdes de leitura. Os dados sdo apresentados como média + desvio
padrdo. (*) p <0,05. Células AML-12 infectadas com DENV-2 (MOI=1) por 48 horas e tratadas com
APAP 1mM por 24 horas ndo apresentaram alteragdo significativa nos niveis de atividade

mitocondrial.

Alternativamente, também foram avaliados os niveis do marcador bioquimico
de lesdo hepatica ALT, nos sobrenadantes de cultura de células AML-12 apds a
exposicao a infeccao por DENV-2, tratamento com APAP ou o efeito combinado da
infeccdo por DENV-2 seguido pelo tratamento com APAP.

Os niveis de ALT foram indetectaveis em células AML-12 tratadas com
APAP (1mM); infectadas por DENV-2 (MOI = 1); infectadas por DENV-2 e tratadas
com APAP (1mM), bem como no grupo controle. Niveis de ALT de 3,5 U/mL foram
detectados somente em células AML-12 tratadas com APAP 20 mM (CC50) (Figura
16).
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Figura 16: Avaliacao da viabilidade de células AML-12 infectadas com DENV e/ou tratadas com
APAP por dosagem de alanina transaminase no sobrenadante de cultura. Células AML-12 foram
multiplicadas por 24 horas e em seguida infectadas ou ndo com DENV-2 (MOI = 1) por 24 horas e
depois tratadas ou ndo com APAP 1 mM ou 20 mM por 24 horas (irés repeticdes bioldgicas, cada
uma com trés réplicas técnicas). Apds esse periodo, a viabilidade celular foi avaliada através dos
niveis de ALT nos sobrenadantes de cultura celular. Os Valores foram expressos em Unidades por
mL (U/mL) e representam as médias de triplicatas, cada uma com trés repeticdes de leitura. Os dados
s&o0 apresentados como média + desvio padrdo. (*) p <0,05. Os niveis de ALT foram indetectaveis em
no grupo Controle; Células infectadas por DENV; Células tratadas com APAP 1 mM e células
infectadas com DENV e tratadas com APAP. Os niveis de ALT foram detectados apenas (3,5 U/mL)
em células AML-12 tratadas com APAP 20 mM (concentragao citotdxica 50% - CC50).

Para verificar o dano celular, também avaliamos os niveis de NO produzido
pelas células AML-12 apés infeccao por DENV e/ou tratamento com APAP. Nao

houve diferengas estatisticas nos niveis de NO entre os grupos testados (Figura 17).
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Figura 17: Avaliacdao dos niveis de oOxido nitrico em sobrenadante de células AML-12
infectadas com DENV e/ou tratadas com APAP. Células AML-12 foram multiplicadas por 24 horas
e em seguida infectadas ou ndo com DENV-2 (MOI = 1) por 24 horas e depois tratadas ou ndo com
APAP 1 mM ou 20 mM por 24 horas (trés repeticdes bioldgicas, cada uma com trés réplicas técnicas).
Apos esse periodo, a produgéo do 6xido nitrico foi avaliada pela quantificagdo do nitrito contido nos
sobrenadantes das culturas. Os Valores foram expressos em (UM) e representam as médias de
triplicatas, cada uma com trés repeticdes de leitura. Os dados s&o apresentados como média + desvio
padrdo. (*) p <0,05. Nao houve diferencas estatisticas nos niveis de 6xido nitrico entre os grupos

testados.

4.6. O tratamento com APAP nao inviabiliza a infecgao de células AML-12 por
DENV-2

A susceptibilidade das células AML-12 a infeccao por DENV-2 foi avaliada
por imunocitoquimica e as células infectadas com DENV-2 foram marcadas
positivamente na presenca de anticorpo monoclonal anti-flavivirus recombinante

mesmo apos o tratamento com APAP (Figura 18).
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Figura 18: Avaliacao da infeccao por DENV-2 em células AML-12, apés o tratamento com
APAP. A presenca de DENV-2 nas células apds o tratamento com APAP foi verificada por
imunocitoquimica, utilizando o anticorpo monoclonal recombinante para o antigeno do grupo
Flavivirus, produzidos por hibridoma D1-4G2-4-15 (4G2), diluido 1:10 e corado pelo Novolink ™
Polymer Detection System. As imagens s&o mostradas com ampliagdo de 100X. A coloragédo marrom
indica a presenga de DENV-2 no citoplasma celular. Controle de marcagéo inespecifica: células
incubadas apenas com anticorpo conjugado a peroxidase. Anti-Env (4G2). células marcadas com
anticorpo de proteina do envelope anti-flavivirus de camundongo (4G2) e anticorpo conjugado a
peroxidase. Células AML-12 né&o infectadas: grupo controle de células n&o infectadas cultivadas por
48 horas; Células AML-12 infectadas por DENV-2: células incubadas por 48 horas com DENV-2 (MOI
= 3). Células AML-12 infectadas por DENV-2 e tratadas com APAP 1mM:. células incubadas por 48
horas com DENV-2 (MOI = 3) e tratadas com APAP 1mM por 24 horas.

4.7. O perfil de expressao génica e analise GO demonstra alteragcoes em 151
genes e 16 termos GO exclusivamente em células infectadas com
DENV-2 e tratadas com APAP.

Com objetivo de compreender influéncia da associagdo entre DENV-2 e
APAP sobre as células AML-12, foi realizado a extragcdo do RNA total, de células
infectadas ou ndo com DENV e tratadas ou ndo com APAP, para analise de
alteracdes no transcriptoma celular decorrentes destes tratamentos. A avaliacéo da

integridade das amostras de RNA foi verificada pela determinagcdo do indice de
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integridade (RNA Integrity Number - RIN). Todos as amostras de RNA utilizadas
apresentaram valor de RIN igual ou superior a 8,9.

Para avaliar as alteragdes transcricionais resultantes da associacao entre a
infeccdo por DENV e o tratamento com APAP 1mM em células AML-12, foram
gerados dados de RNASeq para quatro grupos experimentais feitos em trés
repeticdes biologicas: (1) células infectadas por DENV; (2) células tratadas com
APAP; (3) células infectadas com DENV e tratadas com APAP e (4) células nao
tratadas com APAP e nao infectadas com DENV (Controle). Esses grupos geraram
12 bibliotecas de RNAseq paired-end, produzindo um total de 56 a 70 milhdes de
reads paired-end por amostra. O mapeamento de sequéncias no genoma de
referéncia Mus musculus (versdao GRCm38.p5) resultou em reads de mapeamento
Unico variando de 80,53% a 84,24%.

Uma andlise geral dos resultados foi realizada por meio de um grafico de
escala multidimensional projetado para indicar similaridade no relacionamento da
amostra. A analise de escala multidimensional demonstrou que a infeccdo por
DENV-2 é determinante para separar esse grupo do grupo controle e tratado com
APAP. Além disso, os niveis de expressao do gene AML-12 ndo sofreram alteragbes
suficientes para separar o grupo nao tratado das células tratadas com APAP (Figura
19).
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Figura 19: Grafico de escalonamento multidimensional das bibliotecas de sequenciamento de
células AML-12 infectadas por DENV-2 e/ou tratadas com APAP. O grafico de escalonamento
multidimensional é criado com base nas distancias entre o perfil de expressdo génica entre células
AML-12 infectadas por DENV-2 e/ou tratadas com APAP comparadas em pares. No eixo X, &€ possivel
observar a separacao de células que foram infectadas com DENV-2 (células infectadas com DENV e
infectadas com DENV e tratadas com APAP) dos grupos n&o infectados (controle e tratadas com
APAP). Células infectadas por DENV: células incubadas por 48 horas com DENV-2 (MOI = 1);
Células tratadas com APAP: células cultivadas por 24 horas € em seguida tratadas com APAP 1mM
por 24 horas; Células infectadas por DENV e tratadas com APAP: células incubadas por 24 horas
com DENV-2 (MOI = 1) e posteriormente tratadas com APAP 1mM por 24 horas; Controle: células
nao infectadas com DENV e nao tratadas com APAP cultivadas por 48 horas.

O tratamento de células AML-12 com 1 mM de APAP por um periodo de 24
horas em comparagdo com o controle nao tratado, resultou em 86 Genes
diferencialmente expressos (GDE) quando comparado ao grupo controle. Desses,
72 genes foram subexpressos e 14 genes superexpressos. A infeccao das células

AML-12 pelo DENV-2 por um periodo de 48 horas, quando comparada ao controle,
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induziu alteracbes nos niveis de expressao de 1.536 genes, resultando em 466
genes subexpressos e 1.070 superexpressos. O perfil do transcriptoma dos
hepatocitos AML-12 infectados por DENV-2 por 48 horas e tratados com APAP por
24 horas, em comparagao com as outras condigdes (células nao tratadas, tratadas
com APAP ou infectadas com DENV-2), resultou em 151 GED, sendo 49
subexpressos e 102 genes superexpressos (Apéndice 1).

A interpretacdo dos dados obtidos na analise diferencial da expressao
génica foi realizada por meio da analise de enriquecimento GO, focada em categoria
de Processo Biologico, analisando genes sub e superexpressos separadamente
(Apéndice 2).

Apos resumir os termos GO enriquecidos, os termos GO nao redundantes
resultantes foram ordenados de acordo com o valor da exclusividade. Para o
conjunto de dados obtidos em células infectadas com DENV-2, foram encontrados
46 termos GO enriquecidos significativamente entre os genes subexpressos, e 29
termos GO significativamente enriquecidos entre os genes superexpressos (Figura
20A e 20B). As células tratadas com APAP apresentaram sete termos de GO
significativamente enriquecidos entre os genes subexpressos e 17 termos de GO
significativamente enriquecidos entre os genes superexpressos (Figura 20C e 20D).
Além disso, na comparacédo do conjunto de dados gerados a partir das células do
grupo AML-12 infectadas com DENV-2 e tratadas com APAP, seis termos GO foram
significativamente enriquecidos entre os genes subexpressos e 10 termos GO

significativamente enriquecidos entre os genes superexpressos (Figura 20E e 20F).
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Células ndo tratadas vs célulasinfectadas com DENV
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Células nao tratadas vs células infectadas com DENV e tratadas com APAP
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Figura 20: Grafico de pontos (Dotplot) de resumos hierarquicos de termos GO enriquecidos em
genes diferencialmente expressos em células AML-12 apés infeccao por DENV-2 elou
tratamento com APAP. Os dados foram obtidos a partir da analise dos termos de GO que foram
significativamente enriquecidos na categoria Processo Biologico (p.adjust=<0.05) entre os GDE de
cada comparacgéo. Os pontos representam os termos GO enriquecidos, apés a retirada de termos
redundantes com a ferramenta REVIGO. A cor dos pontos representa os valores de p.adjust apos
aplicagéo do teste de significancia de Benjamini-Hochberg (BH). O tamanho dos pontos, representa a
contagem (count.), e esta relacionado a quantidade de GDE associados ao termo GO. A posi¢do dos
pontos no eixo X (GeneRatio) representa o numero de GDE relacionados ao numero de genes

associados a um termo GO dentro do genoma de Mus musculus.

Para identificar as principais diferencas e semelhancas na resposta
transcricional dos hepatocitos AML-12 apés a infecgao pelo DENV-2 e/ou tratamento
com APAP, foi realizado um agrupamento hierarquico dos GDE com padrées de
expressao semelhantes, onde os GDE foram agrupados de acordo com os valores
medios de expressao génica.Na Figura 21 & possivel observar um total de seis
grupos de GDE.

O primeiro agrupamento consiste em 5 genes, superexpressos quando as
células sao infectadas com DENV-2. Quando as células infectadas com DENV-2 sao
tratadas com 1 mM de APAP, a superexpressao induzida pela infecgdo por DENV-2

sofre reducgao.
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O segundo agrupamento chama a atengédo para o aumento nos niveis de
expressao de 30 genes nas células infectadas com DENV e tratadas com APAP.
Nas células tratadas com APAP, esses genes foram subexpressos. No entanto, a
infeccdo por DENV e o tratamento com APAP foi capaz de induzir uma
superexpressado amplificada desses genes agrupados.

No terceiro agrupamento, 30 genes foram subexpressos em todas as
condigdes em comparagdao com as células nao tratadas. A reducao nos niveis de
expressao génica foi mais pronunciada nas células infectadas com DENV. No
entanto, nas células infectadas com DENV e tratadas com APAP, a presenca do
farmaco parece reverter levemente a acado da infeccao por DENV nesses genes,
inclinando o padrdao de expressdao para o observado nos hepatécitos tratados
apenas com APAP.

O quarto agrupamento contém 43 genes. Nota-se que os hepatocitos
infectados com DENV e tratados com APAP causam individualmente uma reducao
nos niveis de expressdo génica. No entanto, quando DENV e APAP sao
combinados, eles induzem niveis de expressdo génica semelhantes aos
apresentados por células nao tratadas.

Trinta e um genes foram inseridos no quinto agrupamento. Os genes foram
superexpressos em células AML-12 tratadas com APAP. No entanto, quando os
hepatocitos sao infectados com DENV e tratados com APAP, esses genes foram
subexpressos, sugerindo que a presencga do virus suprime a expressao de genes
ativados por APAP. Padrdes de expressdo semelhantes em células infectadas com
DENV e tratados com APAP foram observados no sexto agrupamento, que é
constituido por 12 genes; no entanto, o perfil de expressdao génica de células

infectadas por DENV foi de superexpressao.



Infectacas
com DENV
e
Infectadas  Tratadas  Tratadas
com DENV ~ com APAP  com APAP  Controle

{

Agrupamenta 1

H2.Q4
Pzmbi0
Gmi11131
5|
Gm12764

Ddit3.
n2
Gm23205

n.R5529
- ge“:“?‘%
- SLﬂlggl

Agrupamento 2

Al413582

Polm
B430305J03Rik
Cd72
Snordddb
Snorddba

Gm43917
Rbm38
1rifns
mi1d4453
Boresé
| Rpia6

| Snora3
ar2

Fblis

Gm45628
513b5
E pl26

im44995
93301607 10Rik
m;

_— |1 __] 20476
I — ma43B63
! — 6
| i abpl
mEs5
143021 8F22Rik
| m27184
=i 1700018_02Rik
3m 13257
3M28536
Gm26643
135
I Zip524
Gm44729
Q4794
Gma4771
_—

-am57b
Ddr1
Epb41l4acs

Imll
H

Agrupamento 4

1
|
g
3

W

Azrupamento 3

Agrupamentn &

Agrupamento 6

dvd¥ + ANIO

Ce
ng?ggowa Rik
Cip2a

GmM35330
Gm3z461

P Gmatoat
Prexz

e
X1700061H 18Rk
i
Upp2

Mis18bp1

82

Figura 21: Padroes de expressao génica de GDE em células AML-12 infectados com DENV e

tratados com APAP. A) Agrupamento hierarquico dos 151 genes diferencialmente expressos de

forma significativa em células AML-12 infectadas com DENV e tratadas com APAP com valor p <0,01

e fold-change cutoff de log2(1.5) (variagao de cor de azul a vermelho). As transcrigbes com regulagdo

positiva s&o coloridas em vermelho, enquanto as com regulacdo negativa s&o coloridas em azul. As

linhas representam os nomes de genes e as colunas representam cada uma das amostras. As cores

das barras laterais da linha indicam as condi¢gdes experimentais: células n&o infectadas (laranja),

células infectadas por DENV (azul), células nao tratadas (roxo) e células tratadas com APAP (verde).
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4.8. A associacao entre infecgao por DENV e o tratamento com APAP é capaz
de induzir alteragdes nos niveis de expressao de genes envolvidos com

importantes processos da homeostase celular.

Para tentar compreender a dinéamica da resposta transcricional dos
hepatécitos a infeccdo por DENV seguida do tratamento com APAP, foi feita a
correlacao dos perfis de expressao génica obtidos com as possiveis alteracbes na
homeostase celular, de acordo com os processos biolégicos desempenhados por
alguns dos genes diferencialmente expressos. A rede foi construida a partir do
agrupamento hierarquico dos 151 genes diferencialmente expressos de forma
significativa em células AML-12 infectadas com DENV e tratadas com APAP e foram
incluidos genes capazes de realizar ao menos uma interacao, totalizando 49 genes.

O gene Cenpe foi superexpresso em células infectadas com DENV-2 e
também em células infectadas com DENV e tratadas com APAP. Os genes
Hist1h1d, Trp53, Psmb10, Ddit3, Polm, Rhog, Tspo, Pnpla2 e Alg3 foram
subexpressos em células tratadas com APAP e superexpressos em células
infectadas com DENV e tratadas com APAP. Os genes H2afj, Fau, Rpl13, Pold4,
Gm9843, Rabac1, Romo1, AtpSl, Uqcrq, Cox8a, Ndufs7, Pgm2l1, Gng5, Dpm3, Mt1
e Atox1 foram subexpressos em células infectadas com DENV, em células tratadas
com APAP e em células infectadas com DENV e tratadas com APAP. Os genes
Eifdebp1, Rbm38, Rpl26, Rpl36, Mrpl4, Mrmpl38 e Lpar2 foram subexpressos em
células infectadas com DENV e em células tratadas com APAP, mas que tiveram
niveis de expressdao génica semelhante ao controle nao tratado em células
infectadas com DENV e tratadas com APAP. Os genes Cep290, Kif15, Smc2,
Ccnb2, Ccna2, Cepb5, Spc25, Kiaa1524, Ckap2, Brca2, Aspm, Bbc3 e Apob foram
superexpressos em células AML-12 tratadas com APAP, e subexpresso em células
infectadas com DENV e tratados com APAP. Os genes ift74, Mis18bp1 e Prex2
foram superexpressos em células AML-12 infectadas com DENV, e subexpresso em
células infectadas com DENV e tratados com APAP. Foram avaliados os principais
processos biolégicos relacionados a expressao e interagdo destes genes e foram
identificados os processos de mitose, vias dependentes de p53 incluindo apoptose,
cadeia respiratéria mitocondrial, controle bioenergético e de estrutura mitocondrial e

metabolismo de lipideos (Figura 22).
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O processo de mitose possui 0 maior niumero de genes diferencialmente
expressos (12 genes), com grande numero de interagbes entre si. Foram inseridos
cinco genes no processo de vias dependentes de p53, sendo o gene Trp53 o unico
que com todos os genes deste grupo. O processo de cadeia respiratéria mitocondrial
apresenta seis genes que interagem de forma complexa entre si. No controle
bioenergético e estrutural mitocondrial, foram encontrados cinco genes que
interagem entre si de forma mais simples. O processo biolégico de metabolismo de
lipideos foi o que apresentou o menor numero de genes onde apenas Apob e Pnpla2

foram inseridos.
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Figura 22: Representagao grafica da rede de genes diferencialmente expressos (GDE) em
células AML-12 infectadas com DENV e tratadas com APAP. A rede compreende 49 genes (nos)
dos 151 GDE encontrados em células AML-12 infectadas com DENV e tratadas com APAP com valor
p <0,01 e fold-change cutoff de log2(1.5). A cor de cada né representa o agrupamento no qual esse
gene foi incluido no agrupamento hierarquico. A cor corresponde ao gene superexpresso em
células infectadas com DENV-2 com ou sem APAP. A cor representa genes subexpressos
em células tratadas com APAP e superexpressos em células infectadas com DENV e tratadas com
APAP. A cor verde, representa genes que foram subexpressos em todas as condigbes em
comparagcdo como controle. A cor azul representa genes que foram subexpressos em células
infectadas com DENV ou tratadas com APAP, mas que tiveram niveis de expressdo génica
semelhante ao controle ndo tratado em células infectadas com DENV e tratadas com APAP. A cor
rosa representa genes foram superexpressos em células AML-12 tratadas com APAP, e subexpresso
em células infectadas com DENV e tratados com APAP. A cor roxa representa genes foram
superexpressos em células AML-12 infectadas com DENV, e subexpresso em células infectadas com
DENV e tratados com APAP. Os circulos destacam agrupamentos de interagdo génica, identificados
de acordo com um dos possiveis processos biolégicos regulados por esses genes.
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5. DISCUSSAO DOS RESULTADOS

A dengue é a febre hemorragica viral mais comum em todo o mundo e é
frequentemente associada a graus variados de danos hepaticos (Dissanayake;
Seneviratne, 2018). Devido a auséncia de um tratamento especifico para a dengue,
0 manejo clinico do paciente é baseado em repouso, hidratacdo e uso de
analgésicos, sendo mais comumente utilizado o APAP (Pandejpong et al., 2015).
Embora o APAP seja considerado seguro, o seu uso pode levar ao desenvolvimento
de disturbios hepaticos graves, mesmo quando utilizando em doses consideradas
seguras (Samanta; Sharma, 2015, Dissanayake; Seneviratne, 2018; Larson, 2007;
Yoon, et al., 2016).

O fato de que tanto a infeccdo por DENV quanto o tratamento com APAP
sdo capazes de causar disturbios hepaticos graves (Samanta; Sharma, 2015;
Dissanayake; Seneviratne, 2018; Larson, 2007; Yoon et al, 2016), associado ao
fato de que o APAP é o medicamento mais comumente utilizado no tratamento dos
sintomas da dengue (Pandejpong et al., 2015), gera a hipétese de que pacientes
com dengue e que fazem uso de APAP apresentam risco aumentado de
desenvolvimento de insuficiéncia hepatica. Esta proposicdo, fez com que muitos
estudos avaliassem os danos hepaticos decorrentes da associacao entre o DENV e
o APAP, porém apesar das evidencias que sugerem que esta associacao pode levar
a quadros graves de insuficiéncia hepatica, ainda nao foram realizados estudos que
avaliam os mecanismos celulares e moleculares envolvidos na resposta de
hepatocitos a associacao entre DENV e APAP (Mourao; Lacerda; Bastos, 2004,
Abeysekera et al., 2012; Gan et al., 2013; Pandejpong et al., 2015). Desta forma,
este estudo realizou a avaliacdo das alteragbes transcricionais em hepatdcitos,
decorrentes da associacdo entre DENV e APAP, e os possiveis efeitos destas
alteracbes sobre os mecanismos moleculares e celulares que influenciam a
homeostase celular.

Para atingir o objetivo proposto, inicialmente foi padronizado um modelo
experimental capaz de metabolizar o APAP de forma semelhante a observada em
hepatocitos humanos, e que seja susceptivel e permissivo a infeccdo por DENV.
Como os mecanismos moleculares decorrentes da acado conjunta entre a infeccao
por DENV e o tratamento com APAP ainda sdao completamente desconhecidos,

neste trabalho foi proposto o uso de um modelo in vitro garantindo resultados da
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resposta celular em condigcdes mais controladas, com maior precisdo e mais
facilmente replicadas.

Os modelos in vitro mais comumente utilizados em estudos que avaliam a
hepatotoxicidade induzida por APAP sao os hepatécitos primarios e as linhagens
celulares de hepatoma. Estes modelos apresentam diferencas significativas em
relacdo aos mecanismos de lesao e morte celular decorrentes do efeito do APAP.
Em hepatécitos primarios de camundongos ou humanos, a lesao hepatica induzida
por APAP envolve dano mitocondrial, estresse oxidativo, ativacao de quinase c-Jun
N-terminal (JNK) e fragmentacdo do DNA nuclear, enquanto que em células
derivadas de hepatoma o mecanismo de morte celular € quase sempre devido
apoptose. Dessa forma, hepatomas nao refletem os mecanismos observados in vivo,
sendo demonstrado que os melhores modelos para o estudo da toxicidade de APAP
in vitro sdo camundongos e hepatocitos humanos em cultura primaria (Jaeschke;
Xie; McGill, 2014).

O modelo de lesdao hepatica induzida por APAP em camundongos é
extremamente adequado para o estudo de fungbes metabdlicas ou reacgdes
imunolégicas ap6s a overdose de APAP e é um modelo diretamente transferivel
para a patogénese da doenca humana (Mossanen; Tacke, 2015). Porém o estudo
utilizando hepatécitos de camundongos em cultura primaria apresenta desvantagens
significativas, como por exemplo, sofrem rapidas alteragdes na regulacido da
expressao génica e progressiva reducao da viabilidade celular, o que muitas vezes
contribui para resultados inconclusivos ou enviesados (Severgnini et al., 2012).

Uma vez que o uso de uma linhagem celular continua resulta em condi¢des
simplificadas e constantes, que minimizam as chances de resultados equivocados
(Kubitschek 1970), optamos por utilizar uma linhagem celular de hepatdcitos, néao
derivada de hepatoma, mas de linhagem continua. Células AML-12 sdo hepatdcitos
transgénicos que superexpressam o fator de crescimento transformante alfa (TGFa)
humano. O TGFa regula o crescimento de tecidos epiteliais, sendo expresso no
figado durante embriogénese e tendo sua producdo aumentada durante
regeneracao do figado. Estas células possuem grande estabilidade, podendo ser
cultivadas por longos periodos e sao consideradas hepatocitos normais de Mus
musculus (Sandgren et al., 1990; Wu; Merlino; Fausto, 1994).

Células AML-12 apresentaram grande potencial como modelo experimental
para este estudo, porém, embora ja tenham sido realizados trabalhos utilizando

estas células como modelo experimental de hepatécitos para infecgcdo por DENV,
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dados em relagdo a susceptibilidade de células AML-12 a infecgéo por este virus
ainda sao incipientes (Marques et al., 2018). Sendo assim, a susceptibilidade e
permissividade de células AML-12 a infecgdo por DENV-2, foram verificadas através
dos métodos de imunocitoquimica, PCR e gPCR. Além disso, a multiplicidade sub-
letal de DENV e a concentragdo sub-téxica de APAP para células AML-12 foram
determinadas.

Apos determinar a MOI de DENV-2 e a concentracdo de APAP, foi feito a
avaliacdo dos danos causados pela associacdo destes fatores em células AML-12,
uma vez que a morte precoce dos hepatdcitos poderia gerar resultados incorretos. A
viabilidade do modelo in vitro foi avaliada dosando os niveis de ALT e NO no
sobrenadante da cultura, e realizando o ensaio de MTT. Os niveis de ALT refletem
danos causados a hepatocitos e sao considerados um biomarcador altamente
sensivel e especifico para hepatotoxicidade (Ozer et al., 2008). O NO € um radical
livre instavel que no figado realiza muitas a¢des que contribuem para regulacao
fisiolégica, porém, em determinadas concentracbes pode contribuir para o
desenvolvimento de leséo tecidual (Wang et al., 2018). O ensaio de MTT utiliza um
método colorimétrico que mensura a viabilidade, proliferacdo e estado de ativacao
das células através dos niveis de formacdo de cristais de formazan, que é
diretamente proporcional a quantidade de células vivas no experimento (Andrighetti-
Frohner et al., 2003). Nossos resultados mostraram que nenhum dano significativo
ocorreu a ponto de influenciar os niveis de ALT, NO ou atividade mitocondrial dos
hepatocitos. Em conjunto, os dados gerados nos experimentos de padronizagao
permitiram estabelecer o uso de células AML-12 infectadas com DENV-2 por 48
horas e tratadas com APAP 1 mM por 24 horas, como modelo experimental in vitro,
para os ensaios de RNASeq.

Os dados obtidos nos ensaios de RNAseq foram avaliados de forma geral,
incialmente por grafico de escala multidimensional, nesse caso, quanto maior a
dissimilaridade entre os niveis de expressdo génica de duas amostras, mais
distantes sdo os pontos que os representam na imagem (Chen; Meltzer, 2005).
Apesar de induzir alteragdes nos niveis de expressao génica, o tratamento com
APAP 1mM nao interferiu no perfil celular a ponto separar este grupo do controle
nao tratado. Enquanto que a infeccdo com DENV-2 (MOI=1), altera de forma
significativa os niveis de expressédo génica separando de forma evidente o perfil de
expressao génica de células infectadas dos controles com ou sem tratamento com

APAP. A literatura dispde de muitos trabalhos que avaliam os efeitos da infec¢ao por
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DENV sobre o transcriptoma de hepatécitos (Wang et al., 2017; Ekkapongpisit et al.,
2007; Conceigao et al., 2010; Fink et al., 2007), e também, como mostrado no artigo
de revisado publicado por Toska et al., 2014, ha muitos trabalhos demonstrando as
alteragdes nos niveis de expressdo génica de hepatécitos tratados com APAP.
Porém, nao foram encontrados trabalhos que compararam os niveis de expressao
génica de células infectadas com DENV e tratadas com APAP, com células apenas
infectadas com DENV, apenas tratadas com APAP e nao tratadas.

Estudos que elucidaram o mecanismo de hepatotoxicidade induzida pelo
APAP, contribuiram de forma significativa para o desenvolvimento de métodos de
diagnodstico e tratamento para insuficiéncia hepatica aguda induzida por esta droga
(Toska et al.,, 2014). Porém, a maioria destes estudos utilizaram doses de APAP
superiores as doses hepatotdxicas aceitaveis para um humano adulto em um
periodo de 24 horas, que € de 150 mg/kg (equivalente a 1 mM) (Kienhuis et al.,
2009). Desta forma, a analise transcriptémica de células expostas a superdoses de
APAP elucida exclusivamente, os processos envolvidos no mecanismo de toxicidade
por overdose, nao levando em consideracdo os mecanismos moleculares alterados
em concentragdes sub-toxicas da droga. Como a lesdo hepatica induzida por APAP,
pode estar associada a fatores de risco relacionados ao paciente (idade, doencgas
cronicas, genética, sistema imunolégico, metabolismo etc.) e ao ambiente (dieta,
habitos, infec¢des, etc.) (Fontana, 2014), compreender os mecanismos moleculares
alterados em doses sub-téxicas de APAP é de extrema importancia para
compreensao destes fatores de risco especificos. Heinloth et al., robustecem esta
informacao, ao demonstrar uma separacao evidente no perfil de expresséo génica
de camundongos que receberam doses sub-tdxicas (50 ou 150 mg/kg) dos que
receberam doses toxicas (1.500 ou 2.000 mg/kg) de APAP, demonstrando que as
vias moleculares relacionadas ao dano hepatico por overdose de APAP ¢ diferente
as ativadas na patogénese idiossincratica induzida por APAP (Heinloth et al., 2007).

Neste contexto, foi realizado a analise das alteragdes transcriptomicas em
células AML-12, decorrentes do tratamento com concentragcado sub-toxicas de APAP
(1 mM). Foram identificadas alteragbes nos niveis de expressdo de genes que
participam de processos bioldgicos como: Processo catabdlico de drogas exdogenas;
Processo metabdlico de acidos graxos; Processo metabdlico de eicosandide e
Processo metabdlico de acidos graxos insaturados. Dentre estes genes, podem ser

citados os genes Cyp2c68, Cyp2c55, Cyp2c65 e Fabpb.
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Os genes Cyp2c68, Cyp2c55, Cyp2c65 pertencem a subfamilia CYP2C que
esta incluida na superfamilia do citocromo P450 (Graves et al., 2017). A superfamilia
do citocromo P450 apresenta importante papel na via de oxidacado do metabolismo
do APAP. O metabolismo do APAP através de trés vias: glicuronidacao, sulfatacao e
oxidacao. Menos de 10% do APAP é metabolizado por oxidagao através da acao do
sistema do citocromo P450, sendo convertido em um intermediario reativo chamado
N-acetil-p-benzoquinona (NAPQI). O NAPQI é altamente toxico e é o principal
responsavel pela hepatotoxicidade induzida pelo APAP (Lancaster; Hiatt; Zarrinpar,
2014). Em algumas situagbes o acumulo de NAPQI faz com que esse metabolito se
ligue as proteinas do figado, induzindo estresse oxidativo, alteracdo da homeostase
do ion Ca®', colapso da membrana mitocondrial, aumento da peroxidacao lipidica,
oxidacao enzimatica, destruicdo do DNA, lesdo mitocondrial e necrose centrolobular
(Ghosh; Sil, 2009; Polaniak et al., 2012). A contribuicdo da isoforma CYP na
oxidacdo do APAP depende principalmente da concentracdo do farmaco, no
entanto, sabe-se que em hepatécitos as isoformas CYP2E1, CYP1A2 e CYP3A4 séo
as mais importantes na bioativacao dos niveis toxicos de APAP (Raucy et al., 1989;
Thummel et al.,1993; Patten et al.,1993, Laine et al., 2009).

Além de desempenhar papel importante no metabolismo de substratos
xenobiéticos (Manikandan; Nagini, 2018), a maioria dos genes das familias CYP
codificam enzimas que participam do metabolismo de lipideos (Bishop-Bailey et al.,
2014). As proteinas CYP2C, incluindo aquelas codificadas pelos genes Cyp2c68,
Cyp2c55, Cyp2c65 metabolizam lipidios endégenos, como o acido araquidénico, em
eicosandides bioativos. (Graves et al., 2017; Makowski; Hotamisligil, 2005). O gene
Fabp5 também foi subexpresso em células AML-12 tratadas com APAP, e esta
envolvido com o metabolismo de lipideos. Este gene codifica uma proteina de
ligacao a acidos graxos (FABP), envolvida com o transporte de lipidios para os
compartimentos celulares para armazenamento de goticulas lipidicas, trafico e
sintese de membranas e regulagao transcricional (Furuhashi; Hotamisligil, 2008). Foi
demonstrado que a lesao hepatica induzida por overdose de APAP esta diretamente
relacionada ao metabolismo lipidico e ao envolvimento de eicosandides nos eventos
de sinalizacdo que levam aos danos hepaticos (Suciu et al., 2015). E possivel que a
subexpressao de genes envolvidos no metabolismo lipidico e de eicosanoides, em
células AML-12 tratadas com concentragbes subtdxicas de APAP, ocorram como

mecanismo de compensacgao para reduzir os efeitos causados pelo APAP.
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Também foram subexpressos em hepatécitos tratados com APAP 1 mM,
genes envolvidos na regulagcéo negativa da atividade da hidrolase, como Serpinb9b,
Serpina7. Os genes Serpinb9b e Serpina7 fazem parte da familia Serpin, a maior e
mais diversa familia de inibidores de proteases (Heit et al., 2013). O gene Serpinb9b
codifica o inibidor de protease intracelular (PI-9) (SERPINB9), a uUnica proteina
descrita capaz de inibir especificamente a granzima B (GrB) (Stout-Delgado et al,,
2007) principal mediador molecular de apoptose por linfécitos T citotdxicos (LTC) e
células natural killer (NK) (Shi et al., 2000). Nas infec¢des virais, a regulacao da
funcéo dos linfécitos citotoxicos no figado, mediada por SERPINB9, desempenha
um papel importante na eliminacdo de patdgenos virais e também na protecao
contra a lesédo hepatica induzida pela resposta imune (Stout-Delgado et al., 2007). A
reducao dos niveis de transcricao de Serpinb9b nos hepatécitos tratados com APAP
pode ser um indicador de que essas células podem se tornar mais suscetiveis a
acao do GrB e, portanto, ao dano hepatico induzido pela acdo citotdxica dos
linfécitos pelo processo inflamatério.

Outros processos biolégicos envolvidos com o metabolismo lipidico, que
também foram enriquecidos por genes subexpressos, foram os de transporte e
localizacao de lipoproteinas. Dentro desses processos, destacam-se os genes
Apobec1, Pparg e Apoc2. Apobec1 participa da regulagcao pos-transcricional da IL-6,
que por sua vez funciona como parte de uma rede elaborada para orquestrar a fase
inicial da regeneracao hepatica (Blanc et al., 2010). O gene Pparg pertence aos
receptores ativados por proliferadores de peroxissomo (PPAR) que regulam a
adipogénese e inibem a fibrogénese nas células estreladas hepaticas (CEH),
contribuindo para a manutencao das CEH na fase quiescente. A expressao reduzida
de PPAR em CEH induz a progressao da fibrose hepatica e aumento da producao
de colageno (Zardi et al., 2013). O ApoC2 humano € um importante ativador da
lipoproteina lipase (LPL) e é necessario para a lipdlise eficiente de lipoproteinas
ricas em triglicerideos na circulagdo. A auséncia total de ApoC2 ou defeitos em sua
estrutura dificulta severamente a lipdlise de lipoproteinas ricas em triglicerideos
mediada por LPL, resultando em niveis fortemente elevados de triglicerideos (TG)
plasmaticos. Em contraste, demonstrou-se que o excesso de ApoC2 na particula de
lipoproteina inibe a hidrélise de TG mediada por LPL (Miek et al., 1999). Nossos
resultados sugerem que a diminuicdo da expressdo de genes envolvidos no
transporte de lipoproteinas e na localizacdo de lipoproteinas promovida pelo

tratamento com APAP poderia interferir nas taxas de regeneracdo de hepatécitos,
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bem como no aumento da progressdo da fibrose hepatica e modificacbes do
metabolismo de triglicerideos.

Também foram identificados genes superexpressos em células AML-12
tratadas com APAP 1 mM. Estes genes participam principalmente de processos
biolégicos relacionados ao metabolismo e divisdo celular. Dentro destes processos
esta inserido o gene Egr1. O Egr1 € um fator de transcricdo precoce imediato do
dedo de zinco (zinc finger) que atua como coordenador da complexa resposta ao
estresse celular, é induzido durante lesao hepatica e controla a expressdo de uma
ampla gama de genes envolvidos no metabolismo, proliferacao celular e inflamacao
(Magee & Zhang 2017). Ja foi demonstrado através de analise gendémica e
protedbmica em quadro de toxicidade induzida por APAP no figado de camundongos,
aumento significativo nos niveis de Egr1 (Ruepp et al., 2002). O Egr1 tem um papel
importante na hepatotoxicidade e na fibrose hepatica induzida por APAP, mas nao
ha consenso sobre se esse gene atuaria como indutor ou protetor contra lesao
hepatica induzida por APAP (Magee; Zhang, 2017). Em camundongos tratados com
acido cafeico, houve um bloqueio na ativacao transcricional de Egr1 induzida por
APAP, reduzindo a hepatotoxicidade (Pang et al., 2016). No entanto, outro estudo
mostrou que camundongos com delecdo de Egr1 sdo mais sensiveis a fibrose
hepatica induzida por APAP (Bai et al, 2017). Além disso, o Egr1 tem sido indicado
como potencial para diagnostico, avaliagdo de risco ou como biomarcador
terapéutico, uma vez que é um gene essencial e esta relacionado ao metabolismo
da APAP (Shortt et al., 2019). Assim, embora os dados disponiveis na literatura
sejam insuficientes para determinar o papel da expressdo de Egr! na
hepatotoxicidade do APAP, a regulacao positiva desse gene observada em células
AML-12 tratadas com doses subtéxicas de APAP, reforca seu papel na resposta
celular ao APAP.

Os genes Gen1, Hist1h1d, Mybl1 e Cenpe relacionados com o processo de
divisao celular (Lee et al., 2015; Th'ng et al., 2005; Trauth et al., 1994; Thrower et al.
1995) também foram superexpressos em células AML-12 tratadas com APAP. Sabe-
se que, em doses mais baixas de APAP, a lesao hepatica aguda & seguida por
regeneracdo hepatica compensatéria. Hepatocitos viaveis proximos a area
lesionada, passam por processo de mitose e substituem as células mortas,
promovendo a recuperacdo do tecido (Bhushan; Aptey, 2019). E possivel que a
superexpressao de genes que participam do processo de mitose esteja relacionada

a inducao deste processo como mecanismo de regeneracéao tecidual.
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Também foi avaliado a dinamica da resposta transcricional de células AML-
12 a infecgao por DENV-2. Foram identificados genes subexpressos envolvidos com
o metabolismo lipidico, entre eles, genes da familia das apolipoproteinas: Apoa,
Apoal, Apoe, Apoc3 e Apoc2. As apolipoproteinas e seus receptores sdo os
principais controladores do metabolismo lipidico (Ribalta et al., 2003), e dentre suas
funcbdes pode-se citar: papel estrutural, ligantes para receptores de lipoproteinas,
sintese de lipoproteinas e ativadores ou inibidores de enzimas envolvidas no
metabolismo das lipoproteinas (Feingold; Grunfeld, 2018). O efluxo de colesterol
para os receptores lipidicos extracelulares € um componente essencial da
homeostase celular do colesterol e representa o primeiro passo no transporte
reverso do colesterol, pelo qual o excesso de colesterol € removido dos tecidos
periféricos e entregue ao figado para secrecdo na bile. As lipoproteinas de alta
densidade (HDL), bem como as apolipoproteinas, desempenham um papel
importante nesse processo (Rothblat et al., 1999).

Estudos demonstraram que a infec¢cao por DENV induz o processamento de
corpusculos lipidicos e triglicerideos, manipulando o metabolismo lipidico para
aumentar a producao viral. A indugéo da autofagia € o mecanismo pelo qual o DENV
causa essas alteragdes no metabolismo lipidico celular, estimulando a B-oxidacao,
necessaria para a replicacao viral (Heaton; Randall, 2010; Melo et al., 2018). No
processo de autofagia, as estruturas de membrana chamadas fagéforos envolvem
os alvos, formam autofagossomos, amadurecem e consomem seu conteudo
(Randall, 2018). O processo de regulagdo do metabolismo lipidico celular através da
autofagia ocorre com a modificacdo de corpusculos lipidicos, que atuam como
reservas celulares de ftriglicerideos e ésteres de colesterol (Mizushima, 2007). Os
triglicerideos sao hidrolisados por lipases que liberam acidos graxos, que sao
importados para as mitocondrias onde sofrem (-oxidacao, para eventual producao
de ATP (Jormakka; Byrne; Iwata, 2003). As células infectadas com DENV
apresentam reducgdes na area de corpusculos lipidicos e nos niveis de triglicerideos
e aumento dos niveis de B-oxidacdo (Heaton; Randall, 2010; Melo et al., 2018).
Dessa forma, é possivel que a regulagdo negativa dos genes envolvidos no
metabolismo lipidico dos hepatécitos (Apoa, Apoal, Apoe, Apoc3 e Apoc2) atue
como uma estratégia do DENV para prevenir o efluxo lipidico intracelular, garantindo
subsidios ao DENV para aumento da replicacao viral.

Os genes Cyp2cb55, Cyp2c65, Cyp2d26 e Cyp2c67 também foram

subexpressos em células AML-12 ap6s a infecgao por DENV-2. Esses genes foram
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incluidos em termos relacionados ao metabolismo de drogas, mas, como descrito
anteriormente, sdo muito importantes para a sintese de eicosanoides (Graves et al,,
2017). Corpusculos lipidicos sdo organelas induziveis que participam da sinalizacao
celular, regulacdo do metabolismo lipidico, tr&fego de membranas e controle da
sintese e secrecdo de mediadores inflamatérios, e nessas estruturas ocorre a
sintese de eicosanoides durante os processos inflamatérios (Bozza; Viola, 2010). Na
infeccao por DENV, o virus controla o metabolismo lipidico da célula hospedeira
devido a necessidade de uma demanda bioenergética adicional para o processo de
replicacdo viral, promovendo a mobilizacdo e o recrutamento de corpusculos
lipidicos responsaveis pelo estoque celular de triglicerideos e ésteres de colesterol
(Melo et al., 2018). E possivel que a subexpressdo de enzimas envolvidas na
sintese de eicosanoides, que consumiriam os substratos presentes nos corpusculos
lipidicos, € um mecanismo para preservar os corpusculos lipidicos, para que sejam
utilizados principalmente para potencializar a multiplicacao viral do DENV.

O gene Nr1i2 (PXR) também foi subexpresso em células AML-12 infectadas
com DENV. No figado, o Nr1i2 regula a expressao de genes envolvidos no
metabolismo do colesterol, lipidios, lipoproteinas e glicose (Zhou, 2016). O produto
desse gene é uma proteina que regula a transcricdo do gene CYP3A4 (Hu et al.,
2019). O CYP3A4 ¢ responsavel pelo metabolismo de aproximadamente 60% dos
farmacos (Kumar; Surapaneni, 2001) e € a principal enzima CYP do figado humano,
envolvida com a oxidagdo do APAP em NAPQI, além de ter a maior capacidade de
bioativacao (Laine et al., 2009). O Nr1i2 também pode funcionar como um mediador
negativo da inflamacdo e imunidade (Wahli, 2008). Portanto, &€ possivel que a
regulacdo negativa de Nr1i2 em células infectadas com DENV, ocorra como um
mecanismo para redugao da resposta imune contra o DENV, podendo tambéem
interferir em vias metabdlicas da enzima CYP3A4, sugerindo que quando as células
infectadas com DENV forem tratadas com APAP, a via metabdlica de oxidacao
desta droga podera ser menos ativada.

Muitos genes foram superexpressos em células AML-12 infectadas com
DENV, principalmente genes relacionados a resposta imune antiviral, como:
Resposta celular ao dsRNA; Resposta celular ao interferon alfa; Resposta celular ao
interferon-beta; Regulagdo da resposta imune do tipo 2; Processo apoptdtico de
células inflamatorias; Processo biossintético de espécies reativas de oxigénio. De
fato, a resposta imune inata contra o DENV é induzida principalmente pelos

receptores RIG-I e MDAS5, que reconhecem dsRNA, detectam a replicagao viral no
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citoplasma e constituem uma parte essencial da resposta imune inata contra o virus
(Uno & Ross 2018). Esse processo desencadeia a ativacdo de vias imunologicas
inatas, que incluem principalmente a sintese de interferon tipo |, ativam o sistema do
complemento, apoptose e autofagia (Murphy; Whitehead 2011).

Muitos genes superexpressos em células AML-12 infectadas com DENV,
estdo relacionados ao processo de piroptose, como por exemplo o gene Aim2. A
piroptose € uma resposta inflamatéria desencadeada pela infeccao por patégenos
intracelulares e papel fundamental no processo de morte celular programada (Man;
Karki; Kanneganti, 2017). O gene Aim2 é um dos principais ativadores do gene
Casp1, em resposta ao dsDNA citoplasmatico (Fernandes-Alnemri et al., 2009).

Os genes Casp1 e Casp4 também foram superexpressos por células AML-
12 infectadas com DENV. O gene Casp? codifica a caspase-1 responsavel pela
inducao da via do inflamassoma candnico e é ativado por sensores citoplasmaticos,
como os NOD-like Receptors (NLR). O gene Casp4 esta relacionado a uma via
inflamatoria n&o candnica que € estimulada por ativadores do sistema imunolégico,
como lipopolissacarideo (LPS) (Yuan et al., 2018). Sinais externos induzem a
montagem do inflamassoma ativando caspases, que processam pro-IL-13 e pro-IL-
18 em citocinas maduras e induzem piroptose (Wu; Chen; Hsieh, 2013). A morte
celular por piroptose € um processo descrito como tendo importante envolvimento
nas infecgées por DENV (Cheng et al., 2016; Castillo; Urcuqui-Inchima, 2018), dessa
forma os resultados sugerem que os genes Casp? e Casp4, apresentam papel
importante na ativagao de piroptose pelo DENV.

Os genes Naip2, Naip5, Naip6, também estdo envolvidos com o processo de
piroptose, e também foram superexpressos em células AML-12 infectadas com
DENV. Inumeros ativadores de inflamassomas e varias vias de ativagcédo diferentes
foram descritos, sendo que destes, o NLRP3 foi reconhecido como tendo papel
importante no reconhecimento de RNA e DNA virais (Horvath et al., 2011), sendo
fundamental na ativacao do inflamassoma na infeccao por DENV (Wu; Chen; Hsieh,
2013). Os genes Naip2, Naip5, Naip6 codificam proteinas que também séao
constituintes importantes dos inflamassomas e essenciais para o sistema imune
inato (Abadia-Molina et al., 2017), no entanto, os receptores NAIP sao descritos
como receptores importantes na resposta imune antibacteriana, com o Naip2
expressando uma proteina capaz de detectar os sistemas de secrecao do tipo lll
(T3SS), enquanto que Naip5 e Naip6 detectam a flagelina bacteriana (Tenthorey et
al., 2014). Embora a relacdo desses receptores com a resposta contra o DENV
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ainda nao tenha sido descrita na literatura, a superexpressao destes genes
observados em células AML-12 infectadas com DENV, abre a possibilidade de que
esses receptores possam reconhecer componentes do DENV, induzir a ativacdo de
piroptose e contribuindo para uma resposta antiviral em hepatécitos.

A anadlise do transcriptoma de células AML-12 infectadas com DENV e
tratadas com APAP, apresentou alteragcdes nos niveis de expressao génica de
genes, que nao haviam sido modificados em células apenas infectadas com DENV
ou apenas tratadas com APAP, sugerindo que a associagao entre o virus e a droga,
ativam vias nao ativadas pela infecgao e tratamento isolados.

Muitos dos GDE encontrados em células AML-12 infectadas com DENV e
tratadas com APAP, estao envolvidos no processo de divisdo celular (Kif15, Cep55,
Spc25, Ckap2, Ccnb2, Aspm, Cip2a, Ccna2, Smc2 e Brca2). Estes genes tiveram
sua expressao aumentada em células tratadas com APAP, enquanto que em células
infectadas por DENV a expressao desses genes apresentou perfil semelhante ao do
controle. Em células infectadas com DENV e tratadas com APAP, o virus age de
forma antagbnica, causando reducdo na expressdo desses genes para niveis
inferiores aos observados no grupo controle e em células infectadas por DENV, o
que pode ocasionar a redugao do processo de mitose.

O nivel de expressédo do gene Cenpe, também importante para o processo
de divisdo celular, em células infectadas com DENV, é notavelmente aumentado,
porém, a associagédo da infeccdo por DENV ao tratamento com APAP nao causa
alteracdo nos niveis de expressao desse gene em relagcao aos ja observados nas
células tratadas com APAP. O Cenpe codifica a proteina E associada ao centrémero
(Cenpe), uma proteina motora do tipo cinesina, que & expressa exclusivamente
durante a fase mitética, e que se acumula na fase G2 do ciclo celular para mediar
etapas importantes na mitose (Wood et al., 2008). A proliferacao celular que ocorre
durante a regeneracao hepatica apds lesao tecidual, € um processo controlavel de
recuperacado de 6rgaos e reconstrucdo da funcado hepatica. Esses processos sao
rigorosamente regulados por uma série de vias de sinalizagao celular, resultando na
expressao de genes necessarios para que a regeneracao hepatica possa prosseguir
normalmente (Enkhbold et al., 2015; Yin et al., 2018). A regeneragao hepatica apds
lesdo induzida por toxicidade por APAP é um processo que desempenha um papel
fundamental no resultado da lesdo (Schmidt; Dalhoff, 2005; Hu; Colletti, 2008; Apte
et al.,, 2009; Donahower et al., 2010), e que aumenta proporcionalmente a lesao,

mas apenas até um determinado limite. Niveis muito elevados de APAP podem inibir
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a progressao do ciclo celular e interferir na regeneracao tecidual, o que resulta na
progressido da lesdo hepatica (Bhushan et al., 2014). E possivel que a presenca do
virus reduza a tolerancia dos hepatocitos aos efeitos de APAP, fazendo com que,
mesmo em concentragcdes subtdxicas de APAP, ocorra a inibicdo dos estimulos de
multiplicacdo celular, o que poderia contribuir com os mecanismos de
desenvolvimento e/ou aumento da lesao hepatica.

Também foram observados que alguns genes subexpressos na infecgao por
DENV e superexpressos em no tratamento com APAP foram marcantemente
superexpressos em células AML-12 infectadas por DENV e tratadas com APAP.
Alguns desses genes como Trp53, Bbc3 e Ddit3 desempenham papel importante na
resposta a danos no DNA, regulando processos como a apoptose.

O gene Bbc3 tem sua expressao induzida por p53 e codifica uma proteina
contendo o dominio BH3 que possui forte atividade pré-apoptética (Nakano;
Vousden, 2001), enquanto que o gene Ddit3 desempenha fung¢do importante em
resposta ao estresse celular, codificando uma proteina que induz a parada do ciclo
celular e/ou apoptose, induzida por estresse do reticulo endoplasmatico (Xu; Bailly-
Maitre; Reed, 2005; Follis et al., 2013). O gene Trp53 codifica a proteina p53, uma
proteina supressora de tumor envolvida na regulacdo de um grande numero de vias
de sinalizacdo que garantem a homeostase celular, incluindo vias que regulam o
ciclo celular, homeostase redox, replicacao e reparo do DNA, apoptose e autofagia
(Beyfuss; Hood, 2018).

Apesar de ser subexpressa em células AML-12 infectadas com DENV, a
proteina p53 foi descrita como envolvida em mecanismos de resposta antivirais,
realizando atividade pleiotrépica que contribui para o estabelecimento da
homeostase e ativacao da imunidade inata. Seu papel esta relacionado ao aumento
da sintese de IFN por células infectadas e a atividade antiviral dependente de IFN
(Mufioz-Fontela et al, 2008). Além disso, em fases tardias da infecgcédo viral, a
apoptose induzida pela p53 desempenha papel vital na eliminacdo de células
infectadas, interrompendo a multiplicacado viral (Mehrbod et al, 2019). Em
hepatécitos HepG2 a infecgdo por DENV induz a apoptose por vias independentes
de p53, mas que células incapazes de expressar p53 sofreram muito mais com os
efeitos da multiplicacao viral, sugerindo que a p53 também participa da restricao da
multiplicacdo viral (Thongtan; Panyim; Smith, 2004). Nasirudeen, Wang e Liu,
conduziram um estudo sugerindo que uma via de apoptose dependente de

mitocondria e p53 pode desempenhar papel importante no processo de morte celular
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induzida por DENV (Nasirudeen; Wang; Liu, 2008), e um estudo mais recente em
células HepG2 infectadas com DENV mostrou que a multiplicagao viral foi inibida
pela p53, por um mecanismo nao relacionado a apoptose, mas a sua capacidade de
induzir efeitos antivirais através da ativacao de interferon tipo | (Huo et al., 2017).

Na lesao hepatica induzida por APAP, a proteina p53 desempenha um papel
protetor inibindo a via de morte celular dependente de JNK (Huo et al., 2017), além
de regular a expressado de enzimas relacionadas a desintoxicacado e eliminacao de
APAP (Sun et al.,, 2018). Também ja foi demonstrado que a expressao de p53 é
importante para prevencao da progressao da hepatotoxicidade induzida por APAP,
mas que a expressao sustentada de p53 pode afetar a regeneragcao e recuperacao
do figado (Borude et al., 2018).

Desta forma, segundo a literatura, tanto na infeccdo por DENV quanto no
tratamento com APAP, a p53 apresenta papel protetor, contribuindo para eliminagao
do virus e prevencao da hepatotoxicidade induzida por APAP. Os resultados obtidos
neste estudo sao insuficientes para determinar se o aumento nos niveis de
expressdo de p53 em células infectadas com DENV e tratadas com APAP,
apresenta efeito benéfico aos hepatécitos AML-12. Porém, é possivel que o DENV e
o APAP atuem em sinergismo, potencializando as vias dependentes de p53,
contribuindo assim com a resposta celular antiviral e com a reducado da
hepatotoxicidade induzida por APAP ou que ative a via de apoptose dependente de
p53.

Foi observado também, que os genes Rpl26 e Rpl36 foram regulados
positivamente em células infectadas com DENV e tratadas com APAP, e no controle.
Estes mesmos genes foram regulados negativamente em células infectadas com
DENV e em células tratadas com APAP. Rpl26 e Rpl36 sao responsaveis por
codificar componentes da subunidade 60S de proteinas ribossébmicas que
desempenham papéis importantes na regulacao de apoptose, resisténcia a drogas e
carcinogénese (Zhang & Berger 2004). A ligacao da proteina RPL26 nas regiées nao
traduzidas (UTR) da p53 induz um aumento da conversdo da p53, resultando em
niveis mais elevados desta proteina e um aumento da ativagdo de apoptose
mediada por p53 (Towers et al., 2015). O fato de que os niveis de Rp/26 e Rp/36 em
células infectadas com DENV e tratadas com APAP sao semelhantes aos niveis
observados em células nao tratas, mas diferente dos baixos niveis de expressao
observados em células infectadas com DENV ou tratadas com APAP, sugere que

tanto a infecgao viral, quanto o tratamento com a droga inibem essa via de apoptose,
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que de forma surpreendente volta a ser ativada quando a célula é infectada com o
DENV e tratada com APAP de forma consecutiva, o que reforca a hipétese da
ativacao de apoptose por via p53.

Os genes Mrpl4 e Mrpl38 em células infectadas com DENV e tratadas com
APAP também apresentaram niveis de expressao semelhantes ao do grupo
controle, mas niveis elevados quando comparados aos grupos infectados com
DENV ou tratados com APAP. Esses genes codificam proteinas ribossémicas
mitocondriais de mamiferos e auxiliam na sintese de outras proteinas mitocondriais
(Kenmochi et al., 2001). Sabe-se que niveis alterados na expressao de proteinas
ribossémicas mitocondrial estdo envolvidos com disturbios da cadeia respiratéria,
que compreendem uma grande colecao de sindromes frequentemente devastadoras
(Rackham; Filipovska, 2014). Por exemplo, Mrpl38 parece ser importante em alguns
tipos de cancer e € considerado um importante biomarcador no cancer de figado
(Sultana et al.,, 2019), e também esta superexpresso na leucemia linfoblastica de
células T (Lin & Aplan 2007). Dessa forma, este resultado sugere que tanto a
infeccdo por DENV, quanto o tratamento com a APAP inibem a expressao de Mrpl4
e Mrpl38 e consequentemente interferem na cadeia respiratoria, porém em conjunto,
DENV e APAP, nao alteram os niveis de expressao destes genes. Elucidar o papel
dos genes Mrpl4 e Mrpl38 em hepatécitos infectados com DENV e tratados com
APAP pode ser uma etapa importante para entender a resposta de hepatocitos a
associagao entre o virus e droga.

Os niveis de expressao de dois genes envolvidos no metabolismo lipidico
também se destacaram. O gene Apob, superexpresso em células tratadas com
APAP, foi subexpresso no grupo de células infectadas com DENV e tratadas com
APAP. Emquanto que, o gene Pnpla2 foi subexpresso no grupo de células tratadas
com APAP, mas superexpresso em células infectadas com DENV e tratadas com
APAP. As apolipoproteinas e seus receptores, sdo os principais controladores do
metabolismo lipidico (Ribalta et al, 2003). O produto génico de Apob é a
Apolipoproteina B, principal apolipoproteina de quilomicrons e lipoproteinas de baixa
densidade. Esta proteina desempenha um papel indispensavel na montagem e
secrecao de lipidios, incluindo triglicerideos e colesterol, e também no transporte
intravascular, captacdo e entrega mediada por receptores de distintas classes de
lipoproteinas (Davidson; Shelness, 2000). As apolipoproteinas B desempenham
papel significativo na determinacédo do efluxo de colesterol, uma vez que a maioria

dos ésteres de colesterol € removida do plasma através do catabolismo destas
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proteinas (Chan et al., 2012). O gene Pnpla2 codifica uma proteina que catalisa o
passo inicial na hidrélise de triglicerideos em corpusculos lipidicos adipocitos e nao
adipocitos (Zimmermann et al., 2004).

Como descrito anteriormente, a infeccdo por DENV induz o processamento
de goticulas lipidicas e triglicerideos, manipulando o metabolismo lipidico para
aumentar a producédo viral (Melo et al, 2018). Os Mecanismos moleculares
envolvidos no metabolismo de doses subtdéxicas de APAP ainda ndo foram
descritos, mas sabe-se que a overdose de APAP interrompe o metabolismo lipidico
e aumenta os niveis plasmaticos e hepaticos de triglicerideos, e os hepatocitos
afetados acumulam lipidios em seu citoplasma, iniciando o processo que culmina
com esteatose (Xiong ef al., 2014).

Os resultados demonstraram que células AML-12 tratadas com APAP 1 mM
sofrem reducdo nos niveis de expressdao de Pnpla2 e aumentam os niveis de
expressdo de ApoB. Este dado pode estar relacionado ao fato de que esse
mecanismo reduz a hidrolise de triglicerideos nos hepatocitos, que sao entéao
transportados para fora da célula via apolipoproteina B, impedindo o acumulo de
triglicerideos, prevenindo um quadro de esteatose hepatica. No entanto, esse
mecanismo ocorre inversamente quando o APAP é adicionado as células infectadas
com DENV e parece contribuir para os mecanismos de replicagéao viral. O acumulo
de triglicerideos e ésteres de colesterol no citoplasma celular seria uma vantagem
para a replicacao viral e, portanto, a regulagéo negativa de ApoB reduziria o efluxo
dessas moléculas, garantindo maior disponibilidade desses lipidios no citoplasma
celular. Além disso, o aumento da expressao de Pnpla2 poderia contribuir para a
hidrolise desses triglicerideos, liberando mais acidos graxos que seriam utilizados na
sintese de ATP, aumentando os niveis de replicagao viral.

Além disso, em todos os tratamentos, os niveis de expressao dos genes
envolvidos na organizagdo mitocondrial € no processo metabdlico do ATP (Ndufs7 e
Ugcrq) foram inferiores aos niveis encontrados no grupo controle, esta reducao foi
ainda mais marcante em células infectadas com DENV. O gene Ndufs7 codifica uma
das mais de 40 subunidades do complexo | (NADH ubiquinona oxidoredutase), um
dos complexos que formam a cadeia respiratéria mitocondrial. Esse complexo
participa da transferéncia de elétrons do NADH para a cadeia respiratéria (Rhein et
al., 2016). As deficiéncias no complexo | estdo relacionadas a diferentes doencas
mitocondriais (Bugiani et al., 2004). Além disso, o gene Uqcrq codifica uma proteina

de ligacao a ubiquinona de baixo peso molecular. Essa proteina € uma subunidade
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do complexo Il de ubiquinol-citocromo ¢ redutase, que também faz parte da cadeia
respiratoria mitocondrial, essa subunidade, juntamente com o Citocromo B, liga-se a
ubiquinona. Alteracbes na expressdo desse gene também estdo relacionadas a
disturbios da cadeia respiratéria mitocondrial, resultando em um fenétipo altamente
variavel (Barel et al., 2008). A infeccao por DENV induz a disfungdo mitocondrial e
bioenergética, contribuindo para a replicagao viral (El-Bacha ef al., 2007). Durante a
infeccao por DENV, a proteina viral NS4B promove o alongamento mitocondrial e
esse processo promove o contato da membrana mitocondrial com as membranas
contorcidas (estruturas citoplasmaticas derivadas do reticulo endoplasmatico, onde o
DENV se replica). Esse processo compromete a integridade das membranas
associadas as mitocéndrias, um local extremamente importante para a sinalizacao
imune inata, reduzindo a resposta ao DENV dependente de RIG-I (Chatel-Chaix et
al., 2016; Barbier et al., 2017). E possivel que a associacdo do APAP durante a
infeccao por DENV, impeca a acao do DENV sobre esses genes, contribuindo para
reducao da disfungcdo morfolégica da mitocéndria induzida pelo virus e contribuindo
para o reconhecimento do DENV por RIG-I.

O gene Afpbl foi subexpresso em células infectadas com DENV e tratadas
com APAP enquanto que nos grupos infectados com DENV ou tratados com APAP,
a expressao destes genes foi aumentada. A morfogénese mitocondrial € um
processo muito importante da fisiologia celular, que garante a funcao bioenergética
mitocondrial. A superficie interna da membrana mitocondrial € maior que a da
membrana externa e se organiza para formar estruturas chamadas cristas. Os
sulcos sao influenciados pelo estado energético das mitocdndrias e a enzima ATP
sintase da membrana mitocondrial € uma enzima importante nesse processo. As
sintases de ATP sao capazes de formar dimeros, que podem ser montados em
oligbmeros, e as subunidades ATP5Il e ATPSL estéo envolvidas nessa organizagao
(Habersetzer et al., 2013). O comprometimento na organizagdo molecular da ATP
sintase tem consequéncias funcionais na cadeia respiratéria, levando a uma
diminuicdo no sistema de fosforilagdo oxidativa mitocondrial e, consequentemente,
na geracao e regulacao de bioenergéticos celulares (Paumard et al., 2002). Sendo
assim, a associagao entre DENV e APAP ao inibir a expressdo de Atpb/
comprometendo a cadeia respiratédria, e os mecanismos bioenergéticos celulares.

Um epitome dos resultados obtidos permite descrever que em células AML-
12 tratadas com APAP 1 mM ocorre a redugéao dos niveis de expressao de genes

envolvidos com o metabolismo lipidico, sintese de eicosandides, transporte e
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localizagao de lipoproteinas e regulacao da atividade da hidrolase, enquanto que
genes envolvidos no processo de mitose tiveram sua expressdo aumentada. Dessa
forma, o APAP, mesmo em concentragdo sub-toxica, parece interferir no
metabolismo lipidico, reduzindo a regeneracéao e contribuindo para lesdo hepatica
induzida pelo processo inflamatério, sendo necessario a ativagcdo de mitose para
regeneracao. Em células infectadas com DENV, também se observa a redugédo nos
niveis de expressao de genes envolvidos com o metabolismo lipidico, 0 que poderia
causar reducao do efluxo lipidico intracelular e aumentar os corpusculos lipidicos
para que sejam utilizados na multiplicagédo viral. Genes envolvidos com a resposta
celular antiviral, foram superexpressos, provavelmente, para mediar uma resposta
contra o DENV. Quando associados, DENV e APAP foram capazes de modificar vias
gue nao sao alteradas individualmente pelo virus ou pela droga. Houve reducéao nos
niveis de expressao de genes envolvidos com divisdo celular e aumento nos niveis
de expressao de genes relacionados com o processo de apoptose. Alguns genes
importantes para cadeia respiratoria que foram subexpressos pelo DENV e pelo
APAP tiveram sua expressao normalizada diante da associag¢ao do virus e da droga,
além de contribuir para redugéo da disfungcdo morfolégica mitocondrial induzida pelo
DENV e consequentemente para o reconhecimento do virus por mecanismos do
sistema imune. Porém, a associacdo entre DENV e APAP também causou a
reducao dos niveis de expressdao de genes que participam dos mecanismos
bioenergéticos celulares. Desta forma, existe a necessidade de mais estudos para
verificar se os niveis de expressao observados em células AML-12 apéds infecgéo
por DENV e tratamento por APAP, seriam suficientes para mudancgas significativas

no perfil fenotipico das células
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6. CONCLUSAO

Em conclusao, esses resultados fornecem um panorama geral dos efeitos da
infeccdo por DENV-2, tratamento com APAP e da interacdo entre a infeccdo por
DENV-2 e o tratamento com APAP em hepatécitos AML-12. A associagao entre o
virus e a droga foi capaz de induzir alteracées no perfil de expressao génica de
células AML-12 que divergem em muitos aspectos da infecgcdo pelo DENV ou do
tratamento com a APAP isoladamente, regulando negativamente a expressao de
genes envolvidos com mitose e positivamente genes pro-apoptoticos. Além disso,
essa associacao apresenta efeitos contraditérios na expressao de genes envolvidos
com processos bioenergéticos normalizando alguns genes importantes para cadeia
respiratoria, mas causando a subexpressédo de outros genes que participam deste
mesmo processo. Mais estudos sdo necessarios para compreender os efeitos da
associacao entre DENV e APAP sobre o transcriptoma e metabolismo, bem como
suas consequéncias para a homeostase dos hepatocitos. O entendimento destes
mecanismos ira contribuir para melhor compreensao dos efeitos do APAP sobre o
figado de pacientes com dengue, garantindo o manejo assertivo, seguro e eficiente

de pacientes com dengue.
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8 APENDICES

Apéndice 1: Tabela dos genes diferencialmente expressos identificados em células de
hepatocitos AML-12 apés infeccao por DENV-2 e/ou tratamento com APAP, quando
comparadas ao grupo controle de células nao infectadas com DENV-2 e nao tradadas

com APAP.

Genes expressos diferencialmente em células infectadas por DENV-2

comparado ao controle de células ndo tratadas

Gene logFC logCPM F PValue FDR
Hsd17b4 -9,91E-01 | 7,29E+00 | 1,82E+02 | 4,42E-21 | 1,75E-19
Gnmt -1,12E+00 | 4,24E+00 | 1,74E+02 | 1,41E-20 | 5,49E-19
Pccb -9,62E-01 | 5,56E+00 | 1,72E+02 | 2,04E-20 | 7,80E-19
Acotl12 -1,42E+00 | 3,35E+00 | 1,81E+02 | 2,30E-20 | 8,75E-19
Kifc2 -1,15E+00 | 4,20E+00 | 1,72E+02 | 2,44E-20 | 9,22E-19
Acadl1l -9,21E-01 | 6,67E+00 | 1,58E+02 | 1,49E-19 | 5,43E-18
Urocl -1,45E+00 | 2,97E+00 | 1,55E+02 | 2,31E-19 | 8,28E-18
Acaalb -1,73E+00 | 4,83E+00 | 3,60E+02 | 5,75E-19 | 2,00E-17
Mturn -1,30E+00 | 6,76E+00 | 2,52E+02 | 1,07E-18 | 3,69E-17
Ackrd -8,93E-01 | 5,60E+00 | 1,43E+02 | 1,67E-18 | 5,66E-17
Aldhla7 -1,08E+00 | 8,45E+00 | 1,79E+02 | 2,56E-18 | 8,59E-17
Tpmt -1,17E+00 | 4,45E+00 | 1,84E+02 | 1,17E-17 | 3,82E-16
mt,TI1 -1,03E+00 | 4,71E+00 | 1,56E+02 | 1,21E-17 | 3,95E-16
$100a13 -9,16E-01 | 4,21E+00 | 1,31E+02 | 1,26E-17 | 4,08E-16
Epasl -1,05E+00 | 3,87E+00 | 1,30E+02 | 1,59E-17 | 5,01E-16
Hist2h2be -1,10E+00 | 3,41E+00 | 1,28E+02 | 1,96E-17 | 6,11E-16
X4930486103Rik -9,02E-01 | 4,57E+00 | 1,26E+02 | 2,94E-17 | 9,09E-16
Cyp2c55 -1,40E+00 | 3,80E+00 | 1,94E+02 | 3,33E-17 | 1,03E-15
Ces2a -9,62E-01 | 4,22E+00 | 1,26E+02 | 3,70E-17 | 1,13E-15
Dbi -8,32E-01 | 8,95E+00 | 1,23E+02 | 4,88E-17 | 1,48E-15
Mtl -8,58E-01 | 1,01E+01 | 1,19E+02 | 1,04E-16 | 3,09E-15
Uqcrll -7,74E-01 | 6,09E+00 | 1,17E+02 | 1,69E-16 | 4,89E-15
Eifdb -8,08E-01 | 9,67E+00 | 1,16E+02 | 2,09E-16 | 6,00E-15
Ndufs2 -7,63E-01 | 7,35E+00 | 1,15E+02 | 2,18E-16 | 6,24E-15
Mrpl34 -1,03E+00 | 3,43E+00 | 1,14E+02 | 2,81E-16 | 7,96E-15
Tkfc -7,63E-01 | 5,77E+00 | 1,13E+02 | 3,49E-16 | 9,78E-15
KIhi13 -8,55E-01 | 4,35E+00 | 1,12E+02 | 3,79E-16 | 1,06E-14
Vatl -7,33E-01 | 5,53E+00 | 1,11E+02 | 5,37E-16 | 1,49E-14
Matn2 -8,05E-01 | 4,91E+00 | 1,10E+02 | 5,47E-16 | 1,51E-14
Gcedh -7,44E-01 | 5,67E+00 | 1,10E+02 | 5,98E-16 | 1,65E-14



Cth -8,24E-01 | 4,92E+00 | 1,10E+02 | 6,27E-16 | 1,72E-14
Sord -8,17E-01 | 4,59E+00 | 1,10E+02 | 6,53E-16 | 1,79E-14
Cisd3 -8,00E-01 | 4,60E+00 | 1,09E+02 | 6,81E-16 | 1,86E-14
Nop10 -7,84E-01 | 4,89E+00 | 1,09E+02 | 6,87E-16 | 1,87E-14
Abccb -1,086+00 | 3,19E+00 | 1,07E+02 | 1,16E-15 | 3,12E-14
Snord37 -7,92E-01 | 4,92E+00 | 1,06E+02 | 1,20E-15 | 3,21E-14
Apob -8,11E-01 | 9,96E+00 | 1,05E+02 | 1,52E-15 | 4,03E-14
Frasl -9,82E-01 | 3,52E+00 | 1,05E+02 | 1,52E-15 | 4,04E-14
Atox1 -7,99E-01 | 5,94E+00 | 1,10E+02 | 1,91E-15 | 5,04E-14
Cmc2 -1,18E+00 | 2,80E+00 | 1,03E+02 | 2,23E-15 | 5,82E-14
Ndufb11 -7,25E-01 | 7,86E+00 | 1,02E+02 | 3,15E-15 | 8,17E-14
Pcca -7,42E-01 | 7,61E+00 | 1,01E+02 | 3,52E-15 | 9,05E-14
Ttc38 -7,45E-01 | 6,94E+00 | 1,01E+02 | 3,75E-15 | 9,62E-14
Otc -1,50E+00 | 3,14E+00 | 1,55E+02 | 3,82E-15 | 9,78E-14
Eif3l -7,17E-01 | 7,26E+00 | 1,01E+02 | 3,91E-15 | 9,99E-14
Cnihl -7,12E-01 | 5,51E+00 | 1,00E+02 | 4,05E-15 | 1,03E-13
Dhrs1 -7,24E-01 | 5,25E+00 | 1,00E+02 | 4,28E-15 | 1,09E-13
Defb1l -1,38E+00 | 2,34E+00 | 1,00E+02 | 4,42E-15 | 1,12E-13
Sdr42el -8,19E-01 | 4,12E+00 | 9,94E+01 | 5,01E-15 | 1,26E-13
Pkhd1 -7,89E-01 | 8,09E+00 | 1,03E+02 | 5,53E-15 | 1,38E-13
Magix -1,77E+00 | 1,28E+00 | 9,72E+01 | 7,95E-15 | 1,96E-13
Cmbl -7,10E-01 | 6,82E+00 | 9,72E+01 | 8,01E-15 | 1,97E-13
Npnt -1,57E+00 | 5,01E+00 | 2,71E+02 | 1,05E-14 | 2,55E-13
Rbp1l -7,35e-01 | 7,51E+00 | 9,54E+01 | 1,17E-14 | 2,83E-13
Abca5 -8,10E-01 | 4,37E+00 | 9,54E+01 | 1,18E-14 | 2,85E-13
Pabpc4 -7,23E-01 | 4,78E+00 | 9,43E+01 | 1,49E-14 | 3,53E-13
L2hgdh -7,40E-01 | 4,37E+00 | 9,43E+01 | 1,49E-14 | 3,53E-13
Rrm2 -7,39E-01 | 6,65E+00 | 9,53E+01 | 1,54E-14 | 3,65E-13
Entpd5 -7,44E-01 | 4,98E+00 | 9,40E+01 | 1,57E-14 | 3,70E-13
Cox7a2l -6,99E-01 | 6,18E+00 | 9,35E+01 | 1,76E-14 | 4,16E-13
Nnt -6,80E-01 | 6,66E+00 | 9,32E+01 | 1,88E-14 | 4,41E-13
Nnt,1 -6,80E-01 | 6,66E+00 | 9,32E+01 | 1,88E-14 | 4,41E-13
Fatl -6,97E-01 | 7,12E+00 | 9,26E+01 | 2,15E-14 | 4,98E-13
Pgapl -1,01E+00 | 3,23E+00 | 9,20E+01 | 2,46E-14 | 5,68E-13
Gm42109 -7,49E-01 | 4,32E+00 | 9,18E+01 | 2,57E-14 | 5,92E-13
Slc25a10 -8,18E-01 | 5,37E+00 | 1,07E+02 | 2,77E-14 | 6,36E-13
Ss18I2 -8,35E-01 | 3,76E+00 | 9,09E+01 | 3,12E-14 | 7,12E-13
Ddt -7,00E-01 | 5,59E+00 | 8,99E+01 | 3,88E-14 | 8,82E-13
Kyatl -7,56E-01 | 4,64E+00 | 8,96E+01 | 4,13E-14 | 9,36E-13
Micos13 -6,75E-01 | 6,08E+00 | 8,91E+01 | 4,63E-14 | 1,05E-12
Rnd2 -1,04E+00 | 3,04E+00 | 8,86E+01 | 5,10E-14 | 1,15E-12
Cisd1 -6,81E-01 | 5,56E+00 | 8,67E+01 | 7,75E-14 | 1,73E-12
Elovl6 -7,66E-01 | 4,25E+00 | 8,62E+01 | 8,77E-14 | 1,95E-12

Nipsnapl -6,79e-01 | 7,13E+00 | 8,60E+01 | 9,19E-14 | 2,03E-12
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Mienl -6,86E-01 | 5,58E+00 | 8,53E+01 | 1,07E-13 | 2,36E-12
Ggact -6,68E-01 | 5,76E+00 | 8,44E+01 | 1,33E-13 | 2,91E-12
Atp5k -6,69E-01 | 5,27E+00 | 8,43E+01 | 1,34E-13 | 2,92E-12
Scd2 -7,26E-01 | 1,09E+01 | 8,39E+01 | 1,48E-13 | 3,23E-12
Acyl -7,05E-01 | 5,09E+00 | 8,32E+01 | 1,73E-13 | 3,76E-12
Rogdi -7,76E-01 | 4,08E+00 | 8,28E+01 | 1,91E-13 | 4,13E-12
Ndrg3 -6,57E-01 | 5,54E+00 | 8,28E+01 | 1,92E-13 | 4,14E-12
Gm42477 -7,76E-01 | 4,08E+00 | 8,26E+01 | 1,99E-13 | 4,28E-12
Afm -7,77e-01 | 7,58E+00 | 9,67E+01 | 2,15E-13 | 4,61E-12
Gm36738 -6,91E-01 | 4,55E+00 | 8,21E+01 | 2,23E-13 | 4,76E-12
Gcat,1 -7,89E-01 | 3,95E+00 | 8,21E+01 | 2,26E-13 | 4,82E-12
Spp2 -1,40E+00 | 3,66E+00 | 1,59E+02 | 2,35E-13 | 4,98E-12
Pbld2 -8,06E-01 | 3,86E+00 | 8,18E+01 | 2,41E-13 | 5,12E-12
Tmie -8,91E-01 | 3,69E+00 | 8,48E+01 | 2,52E-13 | 5,34E-12
Acsll -6,79E-01 | 6,83E+00 | 8,15E+01 | 2,56E-13 | 5,41E-12
Ppplr3c -7,05E-01 | 4,44E+00 | 8,15E+01 | 2,59E-13 | 5,47E-12
Acat2 -6,88E-01 | 4,54E+00 | 8,12E+01 | 2,74E-13 | 5,78E-12
Gcat -7,82E-01 | 3,93E+00 | 8,06E+01 | 3,14E-13 | 6,57E-12
X2310039H08Rik -7,29E-01 | 4,33E+00 | 8,04E+01 | 3,35E-13 | 6,98E-12
Ctse -7,62E-01 | 5,02E+00 | 8,97E+01 | 3,92E-13 | 8,11E-12
Tmem256 -7,03E-01 | 4,89E+00 | 7,96E+01 | 3,96E-13 | 8,19E-12
Gesh -6,74E-01 | 4,80E+00 | 7,95E+01 | 4,08E-13 | 8,40E-12
Fmo5 -7,92E-01 | 7,38E+00 | 9,84E+01 | 4,79E-13 | 9,82E-12
Gm12999 -6,49E-01 | 5,76E+00 | 7,88E+01 | 4,81E-13 | 9,84E-12
Sardhos -8,35E-01 | 3,97E+00 | 8,36E+01 | 5,17E-13 | 1,05E-11
Hebpl -6,37E-01 | 5,31E+00 | 7,68E+01 | 7,84E-13 | 1,58E-11
Smox -6,52E-01 | 5,42E+00 | 7,65E+01 | 8,45E-13 | 1,69E-11
Hmgcs2 -6,70E-01 | 9,44E+00 | 7,65E+01 | 8,47E-13 | 1,69E-11
Hyall -7,16E-01 | 4,22E+00 | 7,64E+01 | 8,68E-13 | 1,73E-11
Myzap -8,73E-01 | 3,67E+00 | 8,05E+01 | 8,78E-13 | 1,74E-11
Pcyt2 -7,01E-01 | 6,71E+00 | 8,29E+01 | 8,91E-13 | 1,77E-11
Padi2 -9,05E-01 | 3,28E+00 | 7,61E+01 | 9,18E-13 | 1,82E-11
Polr3g -8,60E-01 | 3,39E+00 | 7,59E+01 | 9,59E-13 | 1,89E-11
Cox7al -7,94E-01 | 3,91E+00 | 7,59E+01 | 9,69E-13 | 1,90E-11
Nudt8 -6,94E-01 | 4,26E+00 | 7,54E+01 | 1,09E-12 | 2,13E-11
Dclk3 -8,49E-01 | 3,78E+00 | 7,97E+01 | 1,18E-12 | 2,30E-11
Atp5gl -6,65E-01 | 5,17E+00 | 7,50E+01 | 1,20E-12 | 2,33E-11
lvd -6,45E-01 | 6,77E+00 | 7,45E+01 | 1,37E-12 | 2,66E-11
Coqg8a -6,94E-01 | 5,33E+00 | 7,90E+01 | 1,64E-12 | 3,17E-11
Tm2d2 -6,39E-01 | 5,78E+00 | 7,35E+01 | 1,72E-12 | 3,31E-11
Phyhd1 -6,14E-01 | 6,51E+00 | 7,35E+01 | 1,73E-12 | 3,33E-11
Tm6sf2 -1,09E+00 | 2,66E+00 | 7,34E+01 | 1,77E-12 | 3,38E-11
Ndufcl -6,75E-01 | 5,05E+00 | 7,42E+01 | 1,95E-12 | 3,72E-11
C2cd2| -6,91E-01 | 4,35E+00 | 7,29E+01 | 2,03E-12 | 3,86E-11
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lldr2 -6,53E-01 | 6,55E+00 | 7,42E+01 | 2,28E-12 | 4,30E-11
Sh2b2 -9,59E-01 | 3,26E+00 | 7,83E+01 | 2,45E-12 | 4,60E-11
X0610005C13Rik | -1,40E+00 | 1,78E+00 | 7,20E+01 | 2,51E-12 | 4,71E-11
H2afj -6,68E-01 | 5,45E+00 | 7,47E+01 | 2,92E-12 | 5,44E-11
Ndufal -6,03E-01 | 5,81E+00 | 7,11E+01 | 3,16E-12 | 5,86E-11
Acaa2 -6,29E-01 | 8,38E+00 | 7,10E+01 | 3,25E-12 | 6,02E-11
X4932702P03Rik -7,87E-01 | 3,70E+00 | 7,09E+01 | 3,31E-12 | 6,12E-11
Gm15788 -6,34E-01 | 4,66E+00 | 7,07E+01 | 3,50E-12 | 6,46E-11
Dagx1 -8,19E-01 | 3,43E+00 | 7,04E+01 | 3,74E-12 | 6,89E-11
Apoe -6,32E-01 | 7,88E+00 | 7,04E+01 | 3,80E-12 | 7,00E-11
Aldh5al -7,41E-01 | 4,01E+00 | 6,99E+01 | 4,24E-12 | 7,77E-11
Aadac -1,28E+00 | 1,82E+00 | 6,99E+01 | 4,30E-12 | 7,86E-11
Mgat3 -8,17E-01 | 3,25E+00 | 6,96E+01 | 4,59E-12 | 8,36E-11
X2810408A11Rik -9,35E-01 | 2,84E+00 | 6,94E+01 | 4,86E-12 | 8,83E-11
Hook1 -6,10E-01 | 5,46E+00 | 6,94E+01 | 4,88E-12 | 8,86E-11
Gm21974 -6,46E-01 | 5,16E+00 | 6,92E+01 | 5,05E-12 | 9,15E-11
Mir324 -8,91E-01 | 3,15E+00 | 6,91E+01 | 5,16E-12 | 9,33E-11
Gamt -9,51E-01 | 3,62E+00 | 8,60E+01 | 5,20E-12 | 9,40E-11
Pcx -6,46E-01 | 5,70E+00 | 7,16E+01 | 6,31E-12 | 1,13E-10
Mettl26 -6,09E-01 | 6,19E+00 | 6,80E+01 | 6,96E-12 | 1,24E-10
Gprl55 -9,23E-01 | 2,95E+00 | 6,75E+01 | 7,81E-12 | 1,39E-10
Atpifl -5,90E-01 | 6,77E+00 | 6,75E+01 | 7,84E-12 | 1,39E-10
Syce2 -6,38E-01 | 4,61E+00 | 6,71E+01 | 8,78E-12 | 1,55E-10
Srgap3 -7,94E-01 | 3,46E+00 | 6,61E+01 | 1,13E-11 | 1,97E-10
Acadm -6,20E-01 | 8,80E+00 | 6,61E+01 | 1,14E-11 | 1,99E-10
Gm16343 -6,33E-01 | 5,07E+00 | 6,59E+01 | 1,19E-11 | 2,06E-10
Vkorcl -6,28E-01 | 5,06E+00 | 6,58E+01 | 1,21E-11 | 2,11E-10
Adrala -1,35E+00 | 1,47E+00 | 6,58E+01 | 1,22E-11 | 2,12E-10
X9430015G10Rik -6,45E-01 | 4,21E+00 | 6,58E+01 | 1,23E-11 | 2,12E-10
Anxal3 -5,94E-01 | 7,21E+00 | 6,58E+01 | 1,23E-11 | 2,12E-10
Rps17 -6,08E-01 | 7,90E+00 | 6,56E+01 | 1,28E-11 | 2,21E-10
Dcxr -6,18E-01 | 4,61E+00 | 6,55E+01 | 1,32E-11 | 2,26E-10
Psatl -6,19E-01 | 1,06E+01 | 6,54E+01 | 1,37E-11 | 2,35E-10
Slc17a5 -5,86E-01 | 4,88E+00 | 6,53E+01 | 1,38E-11 | 2,36E-10
Gm44364 -6,49E-01 | 4,41E+00 | 6,47E+01 | 1,63E-11 | 2,77E-10
Arhgap4 -5,97E-01 | 4,99E+00 | 6,45E+01 | 1,69E-11 | 2,87E-10
Nudt21 -6,41E-01 | 4,60E+00 | 6,44E+01 | 1,73E-11 | 2,93E-10
NaalO -5,96E-01 | 4,94E+00 | 6,41E+01 | 1,88E-11 | 3,15E-10
Timm17b -6,84E-01 | 4,14E+00 | 6,40E+01 | 1,97E-11 | 3,31E-10
Agl -5,97E-01 | 8,21E+00 | 6,39E+01 | 1,99E-11 | 3,33E-10
Tmem184c -6,28E-01 | 4,45E+00 | 6,37E+01 | 2,12E-11 | 3,53E-10
Rab4a -7,07E-01 | 4,20E+00 | 6,65E+01 | 2,13E-11 | 3,55E-10
Rbp2 -1,02E+00 | 8,70E+00 | 1,24E+02 | 2,51E-11 | 4,14E-10
Atp5mpl -6,37E-01 | 5,46E+00 | 6,70E+01 | 3,17E-11 | 5,19E-10
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AV356131 -1,42E+00 | 1,45E+00 | 6,21E+01 | 3,24E-11 | 5,30E-10
Nrli2 -6,19E-01 | 4,83E+00 | 6,20E+01 | 3,31E-11 | 5,41E-10
Entpd8 -8,98E-01 | 2,89E+00 | 6,20E+01 | 3,33E-11 | 5,44E-10
Glud1 -5,86E-01 | 8,73E+00 | 6,20E+01 | 3,36E-11 | 5,48E-10
Bzw2 -5,85E-01 | 4,96E+00 | 6,16E+01 | 3,66E-11 | 5,94E-10
Bcat2 -1,35E+00 | 1,46E+00 | 6,11E+01 | 4,17E-11 | 6,74E-10
Eno3 -8,11E-01 | 5,09E+00 | 8,96E+01 | 4,35E-11 | 7,01E-10
Gm18807 -1,33E+00 | 1,65E+00 | 6,10E+01 | 4,37E-11 | 7,02E-10
Apoad -9,27E-01 | 4,21E+00 | 9,42E+01 | 4,40E-11 | 7,06E-10
X9530053A07Rik -8,17E-01 | 3,07E+00 | 6,07E+01 | 4,71E-11 | 7,50E-10
Sec14l2 -1,21E+00 | 1,82E+00 | 5,95E+01 | 6,52E-11 | 1,02E-09
Reep6 -9,82E-01 | 4,74E+00 | 1,10E+02 | 7,07E-11 | 1,10E-09
P3h4 -8,38E-01 | 3,09E+00 | 5,91E+01 | 7,24E-11 | 1,13E-09
Fbxo2 -8,77E-01 | 2,95E+00 | 5,91E+01 | 7,32E-11 | 1,14E-09
Mttp -6,92E-01 | 3,87E+00 | 5,91E+01 | 7,35E-11 | 1,14E-09
Shpk -6,02E-01 | 4,28E+00 | 5,78E+01 | 1,03E-10 | 1,57E-09
Abcb6 -6,28E-01 | 4,09E+00 | 5,77E+01 | 1,08E-10 | 1,64E-09
Lrpl -5,87E-01 | 5,06E+00 | 5,75E+01 | 1,15E-10 | 1,74E-09
Hacll -6,91E-01 | 3,70E+00 | 5,74E+01 | 1,17E-10 | 1,77E-09
Gm49387 -6,89E-01 | 3,69E+00 | 5,67E+01 | 1,43E-10 | 2,12E-09
112rb2 -9,71E-01 | 2,50E+00 | 5,66E+01 | 1,44E-10 | 2,14E-09
Fam83b -7,16E-01 | 3,45E+00 | 5,62E+01 | 1,64E-10 | 2,41E-09
Sardh -8,02E-01 | 4,81E+00 | 8,26E+01 | 1,89E-10 | 2,76E-09
Dlg2 -1,086+00 | 2,11E+00 | 5,55E+01 | 1,97E-10 | 2,87E-09
Paxx -7,11E-01 | 3,55E+00 | 5,54E+01 | 2,02E-10 | 2,94E-09
Cox20 -7,90E-01 | 3,11E+00 | 5,51E+01 | 2,20E-10 | 3,19E-09
Gm10680 -9,18E-01 | 3,41E+00 | 7,11E+01 | 2,34E-10 | 3,37E-09
Alb -8,69E-01 | 1,17E+01 | 8,67E+01 | 3,83E-10 | 5,42E-09
Pipox -6,74E-01 | 6,56E+00 | 6,85E+01 | 4,40E-10 | 6,17E-09
Naa80 -5,95E-01 | 4,75E+00 | 5,46E+01 | 4,59E-10 | 6,42E-09
Col7al -6,64E-01 | 3,68E+00 | 5,24E+01 | 4,80E-10 | 6,71E-09
Gm49260 -8,91E-01 | 2,55E+00 | 5,21E+01 | 5,24E-10 | 7,31E-09
Spink4 -1,07E+00 | 2,04E+00 | 5,20E+01 | 5,42E-10 | 7,53E-09
X2510046G10Rik | -1,03E+00 | 2,19E+00 | 5,16E+01 | 6,13E-10 | 8,43E-09
Snord83b -6,40E-01 | 5,09E+00 | 6,11E+01 | 6,16E-10 | 8,46E-09
Soat2 -5,86E-01 | 4,34E+00 | 5,13E+01 | 6,63E-10 | 9,06E-09
Gm44430 -8,32E-01 | 3,65E+00 | 6,43E+01 | 7,34E-10 | 9,95E-09
Slc9a3r2 -6,46E-01 | 5,11E+00 | 6,13E+01 | 9,30E-10 | 1,23E-08
Crat -5,95E-01 | 5,62E+00 | 5,70E+01 | 1,03E-09 | 1,35E-08
Slc10a5 -1,30E+00 | 1,08E+00 | 4,95E+01 | 1,11E-09 | 1,45E-08
Snapch -7,22E-01 | 3,16E+00 | 4,93E+01 | 1,19E-09 | 1,55E-08
Cenpx -6,40E-01 | 3,63E+00 | 4,90E+01 | 1,32E-09 | 1,71E-08
Chrnb1l -6,38E-01 | 3,79E+00 | 4,86E+01 | 1,49E-09 | 1,90E-08
Gm47528 -1,09E+00 | 1,92E+00 | 4,84E+01 | 1,55E-09 | 1,97E-08
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Agpl -1,57E+00 | 3,79E+00 | 1,46E+02 | 1,67E-09 | 2,11E-08
Slc25a23 -6,49E-01 | 6,16E+00 | 6,27E+01 | 1,71E-09 | 2,15E-08
Shisa4 -6,78E-01 | 3,31E+00 | 4,81E+01 | 1,72E-09 | 2,16E-08
Ftcd -9,33E-01 | 2,49E+00 | 4,79E+01 | 1,84E-09 | 2,31E-08
X2810410L24Rik -8,12E-01 | 2,79E+00 | 4,77E+01 | 1,91E-09 | 2,38E-08
Gfral -6,94E-01 | 3,16E+00 | 4,73E+01 | 2,15E-09 | 2,66E-08
Grb14 -6,82E-01 | 3,29E+00 | 4,66E+01 | 2,71E-09 | 3,31E-08
Dlecl -9,64E-01 | 2,19E+00 | 4,63E+01 | 2,93E-09 | 3,55E-08
Gm13031 -8,59E-01 | 2,65E+00 | 4,63E+01 | 2,99E-09 | 3,61E-08
Nt5dc2 -1,07E+00 | 4,69E+00 | 1,06E+02 | 3,64E-09 | 4,35E-08
Cd36 -1,19E+00 | 1,57E+00 | 4,63E+01 | 3,81E-09 | 4,53E-08
Nme3 -6,75E-01 | 3,25E+00 | 4,50E+01 | 4,35E-09 | 5,14E-08
Cyp2d10 -9,93E-01 | 2,11E+00 | 4,47E+01 | 4,78E-09 | 5,58E-08
Fn3k -6,49E-01 | 3,36E+00 | 4,47E+01 | 4,88E-09 | 5,68E-08
Secl6b -9,66E-01 | 2,06E+00 | 4,40E+01 | 6,06E-09 | 6,97E-08
Pankl -7,12E-01 | 5,53E+00 | 6,66E+01 | 6,09E-09 | 6,99E-08
Gm49259 -9,22E-01 | 2,26E+00 | 4,35E+01 | 7,01E-09 | 7,96E-08
Gmnn -6,21E-01 | 3,50E+00 | 4,30E+01 | 8,21E-09 | 9,20E-08
Gm14764 -6,78E-01 | 3,26E+00 | 4,26E+01 | 9,36E-09 | 1,04E-07
Snord34 -6,21E-01 | 5,66E+00 | 5,57E+01 | 1,10E-08 | 1,21E-07
Romol -7,29E-01 | 5,20E+00 | 6,50E+01 | 1,35E-08 | 1,45E-07
Gm12352 -8,00E-01 | 4,26E+00 | 6,49E+01 | 1,37E-08 | 1,48E-07
Mapt -6,12E-01 | 3,76E+00 | 4,19E+01 | 1,46E-08 | 1,56E-07
Gm28402 -1,12E+00 | 1,29E+00 | 4,06E+01 | 1,76E-08 | 1,87E-07
Enpp3 -9,62E-01 | 1,76E+00 | 4,02E+01 | 2,05E-08 | 2,14E-07
C030014123Rik -7,38E-01 | 2,72E+00 | 3,98E+01 | 2,28E-08 | 2,38E-07
Ugt2b35 -7,73E-01 | 2,70E+00 | 3,97E+01 | 2,39E-08 | 2,47E-07
Cpm -7,28E-01 | 2,91E+00 | 3,96E+01 | 2,44E-08 | 2,52E-07
Ctnnall -9,45E-01 | 1,89E+00 | 3,89E+01 | 3,04E-08 | 3,11E-07
Atplbl -6,04E-01 | 6,88E+00 | 5,17E+01 | 3,15E-08 | 3,21E-07
Rdh9 -9,84E-01 | 1,96E+00 | 3,88E+01 | 3,22E-08 | 3,27E-07
Nectinl -6,19E-01 | 3,36E+00 | 3,88E+01 | 3,22E-08 | 3,28E-07
Myorg -8,44E-01 | 2,45E+00 | 3,87E+01 | 3,33E-08 | 3,38E-07
lzumo4 -7,17E-01 | 2,81E+00 | 3,83E+01 | 3,76E-08 | 3,76E-07
Dpm3 -5,92E-01 | 3,59E+00 | 3,82E+01 | 3,88E-08 | 3,87E-07
Dab2 -7,93E-01 | 2,64E+00 | 3,81E+01 | 3,97E-08 | 3,96E-07
Apocl -6,84E-01 | 3,72E+00 | 4,57E+01 | 4,02E-08 | 4,00E-07
mt,Tm -8,60E-01 | 2,38E+00 | 3,79E+01 | 4,24E-08 | 4,20E-07
Snrnp25 -6,22E-01 | 3,15E+00 | 3,79E+01 | 4,29E-08 | 4,24E-07
Sucnrl -2,01E+00 | 1,28E+00 | 7,06E+01 | 4,60E-08 | 4,53E-07
Snora4l -6,04E-01 | 6,68E+00 | 5,09E+01 | 4,72E-08 | 4,63E-07
Gal3st2b -7,93E-01 | 2,99E+00 | 4,25E+01 | 4,79E-08 | 4,69E-07
Taf13 -6,14E-01 | 3,29E+00 | 3,74E+01 | 5,00E-08 | 4,89E-07
Scrn2 -6,29E-01 | 3,32E+00 | 3,74E+01 | 5,01E-08 | 4,90E-07
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Fndcl0 -7,38E-01 | 2,73E+00 | 3,72E+01 | 5,42E-08 | 5,27E-07
Cypl7al -7,65E-01 | 2,57E+00 | 3,72E+01 | 5,46E-08 | 5,30E-07
Apoc3 -1,08E+00 | 3,86E+00 | 7,90E+01 | 5,56E-08 | 5,38E-07
Chn2 -6,19E-01 | 3,13E+00 | 3,69E+01 | 5,99E-08 | 5,76E-07
Gm47204 -8,23E-01 | 2,29E+00 | 3,67E+01 | 6,48E-08 | 6,21E-07
Hyal2 -9,07E-01 | 4,32E+00 | 7,14E+01 | 6,55E-08 | 6,27E-07
Aldob -6,04E-01 | 9,11E+00 | 4,81E+01 | 7,15E-08 | 6,81E-07
Fbp2 -8,09E-01 | 2,34E+00 | 3,61E+01 | 7,79E-08 | 7,38E-07
Nrpl -8,86E-01 | 1,99E+00 | 3,61E+01 | 7,88E-08 | 7,45E-07
Gm22574 -6,98E-01 | 3,56E+00 | 4,34E+01 | 8,36E-08 | 7,88E-07
Tmem125 -9,34E-01 | 1,86E+00 | 3,59E+01 | 8,41E-08 | 7,92E-07
Cpn2 -9,35E-01 | 1,84E+00 | 3,58E+01 | 8,64E-08 | 8,10E-07
Clicé -1,15E+00 | 2,16E+00 | 4,65E+01 | 8,81E-08 | 8,25E-07
Gm5292 -1,16E+00 | 1,09E+00 | 3,52E+01 | 1,07E-07 | 9,86E-07
B230217012Rik -8,24E-01 | 2,21E+00 | 3,51E+01 | 1,10E-07 | 1,01E-06
Apoc2 -9,60E-01 | 5,09E+00 | 8,05E+01 | 1,28E-07 | 1,17E-06
Gm26372 -6,70E-01 | 2,96E+00 | 3,46E+01 | 1,31E-07 | 1,19E-06
Gm10501 -7,84E-01 | 2,49E+00 | 3,43E+01 | 1,44E-07 | 1,30E-06
Plin5 -1,05E+00 | 4,69E+00 | 8,58E+01 | 1,45E-07 | 1,30E-06
Dbnl -9,62E-01 | 1,48E+00 | 3,43E+01 | 1,45E-07 | 1,30E-06
Stmnl -8,38E-01 | 2,32E+00 | 3,42E+01 | 1,47E-07 | 1,32E-06
Serpinala -8,16E-01 | 2,37E+00 | 3,41E+01 | 1,52E-07 | 1,36E-06
Cyp4f1s -8,17E-01 | 2,42E+00 | 3,42E+01 | 1,59E-07 | 1,42E-06
Gm17251 -7,94E-01 | 2,33E+00 | 3,37E+01 | 1,75E-07 | 1,55E-06
Grka -8,99E-01 | 1,79E+00 | 3,35E+01 | 1,87E-07 | 1,64E-06
Gm43189 -6,81E-01 | 3,09E+00 | 3,52E+01 | 2,14E-07 | 1,86E-06
Gm4032 -9,16E-01 | 1,77E+00 | 3,31E+01 | 2,16E-07 | 1,88E-06
Gm44805 -9,14E-01 | 5,30E+00 | 7,45E+01 | 2,26E-07 | 1,95E-06
Cadm4 -8,57E-01 | 1,95E+00 | 3,29E+01 | 2,37E-07 | 2,04E-06
D830044D21Rik -8,54E-01 | 1,86E+00 | 3,27E+01 | 2,46E-07 | 2,11E-06
BC028777 -6,27E-01 | 2,89E+00 | 3,21E+01 | 3,09E-07 | 2,58E-06
Rdh16f1 -8,30E-01 | 2,22E+00 | 3,20E+01 | 3,17E-07 | 2,66E-06
Col27a1 -6,10E-01 | 8,25E+00 | 4,60E+01 | 3,22E-07 | 2,70E-06
Plekhg6b -8,66E-01 | 2,09E+00 | 3,18E+01 | 3,41E-07 | 2,84E-06
Dnajc28 -6,16E-01 | 3,35E+00 | 3,39E+01 | 3,42E-07 | 2,84E-06
Ctxnl -8,00E-01 | 2,33E+00 | 3,17E+01 | 3,58E-07 | 2,96E-06
Pcsk4 -7,43E-01 | 2,49E+00 | 3,16E+01 | 3,65E-07 | 3,02E-06
Serpinfl -8,99E-01 | 1,82E+00 | 3,16E+01 | 3,75E-07 | 3,09E-06
X5330438I03Rik -6,99E-01 | 2,69E+00 | 3,15E+01 | 3,88E-07 | 3,19E-06
Tedc2 -6,22E-01 | 2,87E+00 | 3,14E+01 | 4,00E-07 | 3,27E-06
X1700003F12Rik -9,30E-01 | 1,50E+00 | 3,13E+01 | 4,08E-07 | 3,33E-06
Gm21981 -6,90E-01 | 4,92E+00 | 5,06E+01 | 4,12E-07 | 3,36E-06
Cyp2d26 -7,50E-01 | 2,31E+00 | 3,11E+01 | 4,48E-07 | 3,63E-06
Slc22a30 -1,01E+00 | 1,31E+00 | 3,08E+01 | 4,87E-07 | 3,91E-06
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Slc9a9 -5,96E-01 | 3,25E+00 | 3,12E+01 | 5,05E-07 | 4,05E-06
Ropn1l -6,78E-01 | 2,64E+00 | 3,06E+01 | 5,17E-07 | 4,13E-06
Cyp2c67 -8,44E-01 | 1,69E+00 | 3,02E+01 | 6,18E-07 | 4,87E-06
Sortl -8,11E-01 | 1,95E+00 | 3,00E+01 | 6,49E-07 | 5,10E-06
Gm15775 -5,97E-01 | 2,98E+00 | 2,99E+01 | 6,66E-07 | 5,22E-06
Fancm -6,02E-01 | 2,95E+00 | 2,99E+01 | 6,68E-07 | 5,23E-06
Akr7a5 -9,15E-01 | 5,03E+00 | 6,74E+01 | 7,53E-07 | 5,83E-06
Dmpk -9,95E-01 | 4,18E+00 | 6,62E+01 | 7,64E-07 | 5,91E-06
Pcyox1l -6,21E-01 | 3,31E+00 | 3,25E+01 | 7,77E-07 | 6,00E-06
Mir7046 -7,56E-01 | 2,29E+00 | 2,93E+01 | 8,31E-07 | 6,39E-06
Gm10039 -6,66E-01 | 3,99E+00 | 4,06E+01 | 8,38E-07 | 6,43E-06
X2500004C02Rik -7,69E-01 | 2,37E+00 | 2,92E+01 | 8,60E-07 | 6,58E-06
Mir6397 -7,06E-01 | 2,46E+00 | 2,87E+01 | 1,04E-06 | 7,79E-06
Gm49188 -6,60E-01 | 2,61E+00 | 2,85E+01 | 1,11E-06 | 8,26E-06
Mrps21 -6,15E-01 | 4,54E+00 | 4,12E+01 | 1,12E-06 | 8,32E-06
X9330102E08Rik -7,23E-01 | 2,36E+00 | 2,84E+01 | 1,15E-06 | 8,54E-06
Tmem38a -7,41E-01 | 2,33E+00 | 2,82E+01 | 1,25E-06 | 9,16E-06
X4930480K23Rik -7,52E-01 | 2,16E+00 | 2,82E+01 | 1,27E-06 | 9,29E-06
Cbin3 -8,54E-01 | 4,83E+00 | 5,92E+01 | 1,43E-06 | 1,03E-05
X9130019P16Rik -6,20E-01 | 2,70E+00 | 2,76E+01 | 1,55E-06 | 1,11E-05
Gm44816 -7,99E-01 | 2,09E+00 | 2,75E+01 | 1,61E-06 | 1,16E-05
Ilhh -7,15E-01 | 2,38E+00 | 2,75E+01 | 1,65E-06 | 1,18E-05
Necab3 -8,23E-01 | 1,70E+00 | 2,74E+01 | 1,69E-06 | 1,21E-05
Gm37113 -1,40E+00 | 4,88E+00 | 9,98E+01 | 1,76E-06 | 1,26E-05
Kank1 -7,13E-01 | 2,99E+00 | 3,22E+01 | 1,82E-06 | 1,29E-05
Gm43691 -8,14E-01 | 1,76E+00 | 2,71E+01 | 1,87E-06 | 1,32E-05
Fam81la -7,78E-01 | 2,04E+00 | 2,68E+01 | 2,09E-06 | 1,47E-05
Rab260s -8,32E-01 | 1,57E+00 | 2,65E+01 | 2,34E-06 | 1,62E-05
Gpt -9,36E-01 | 5,68E+00 | 6,59E+01 | 2,36E-06 | 1,64E-05
Tomm60os -7,88E-01 | 3,83E+00 | 4,34E+01 | 2,64E-06 | 1,81E-05
Sds -8,51E-01 | 1,51E+00 | 2,61E+01 | 2,69E-06 | 1,84E-05
mt,Cytb -1,96E+00 | 1,21E+01 | 1,23E+02 | 2,69E-06 | 1,84E-05
Suox -7,42E-01 | 3,27E+00 | 3,58E+01 | 2,79E-06 | 1,91E-05
Rpusd3 -6,16E-01 | 2,62E+00 | 2,59E+01 | 2,96E-06 | 2,01E-05
Cda -9,44E-01 | 1,17E+00 | 2,58E+01 | 3,04E-06 | 2,06E-05
Camsap3 -5,85E-01 | 3,00E+00 | 2,59E+01 | 3,14E-06 | 2,12E-05
Gm9512 -8,70E-01 | 1,40E+00 | 2,56E+01 | 3,29E-06 | 2,21E-05
Cops9 -7,32E-01 | 5,46E+00 | 4,86E+01 | 3,42E-06 | 2,29E-05
Itga7 -8,51E-01 | 1,57E+00 | 2,54E+01 | 3,54E-06 | 2,36E-05
Scnnla -6,10E-01 | 3,24E+00 | 2,89E+01 | 3,73E-06 | 2,47E-05
Nradd -7,57E-01 | 2,26E+00 | 2,58E+01 | 3,86E-06 | 2,55E-05
Tomm6 -6,84E-01 | 4,85E+00 | 4,32E+01 | 3,92E-06 | 2,58E-05
Ndrg2 -5,92E-01 | 6,28E+00 | 3,89E+01 | 4,14E-06 | 2,72E-05
Chchd10 -6,67E-01 | 3,77E+00 | 3,50E+01 | 4,37E-06 | 2,86E-05
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Ddit4l -7,37E-01 | 2,11E+00 | 2,46E+01 | 4,87E-06 | 3,15E-05
Gm10010 -7,53E-01 | 1,82E+00 | 2,45E+01 | 5,06E-06 | 3,26E-05
Pbld1 -7,44E-01 | 2,02E+00 | 2,44E+01 | 5,13E-06 | 3,30E-05
Fgfll -8,10E-01 | 1,85E+00 | 2,45E+01 | 5,15E-06 | 3,32E-05
Fgfl -5,99E-01 | 6,68E+00 | 3,87E+01 | 5,29E-06 | 3,39E-05
Gm8130 -8,06E-01 | 2,30E+00 | 2,71E+01 | 5,68E-06 | 3,63E-05
Assl -7,96E-01 | 5,22E+00 | 4,98E+01 | 6,30E-06 | 3,99E-05
Gm18609 -7,33E-01 | 1,86E+00 | 2,36E+01 | 6,97E-06 | 4,38E-05
Gm25788 -7,40E-01 | 1,87E+00 | 2,36E+01 | 7,14E-06 | 4,48E-05
Wdhd1 -5,88E-01 | 2,71E+00 | 2,36E+01 | 7,23E-06 | 4,53E-05
Gm10644 -5,93E-01 | 2,78E+00 | 2,35E+01 | 7,28E-06 | 4,56E-05
Tmem45a -6,54E-01 | 2,36E+00 | 2,33E+01 | 8,12E-06 | 5,03E-05
E130208F15Rik -6,31E-01 | 3,16E+00 | 2,74E+01 | 8,17E-06 | 5,05E-05
Pnmt -7,73E-01 | 1,61E+00 | 2,32E+01 | 8,19E-06 | 5,06E-05
Ankrd9 -6,89E-01 | 2,27E+00 | 2,31E+01 | 8,56E-06 | 5,27E-05
Hspall -8,22E-01 | 1,50E+00 | 2,28E+01 | 9,73E-06 | 5,90E-05
A730063M14Rik -6,52E-01 | 2,38E+00 | 2,27E+01 | 1,01E-05 | 6,13E-05
Cd63,ps -6,58E-01 | 2,34E+00 | 2,26E+01 | 1,06E-05 | 6,39E-05
Gm14372 -6,50E-01 | 2,42E+00 | 2,26E+01 | 1,06E-05 | 6,40E-05
Endou -7,64E-01 | 1,73E+00 | 2,25E+01 | 1,08E-05 | 6,49E-05
Hykk -8,36E-01 | 1,37E+00 | 2,25E+01 | 1,09E-05 | 6,52E-05
Cracr2b -6,89E-01 | 1,97E+00 | 2,24E+01 | 1,12E-05 | 6,68E-05
Hnfdaos -8,23E-01 | 1,55E+00 | 2,24E+01 | 1,18E-05 | 7,00E-05
Itih3 -6,80E-01 | 2,10E+00 | 2,22E+01 | 1,21E-05 | 7,15E-05
Ptrhl -6,10E-01 | 2,47E+00 | 2,22E+01 | 1,25E-05 | 7,33E-05
Gm47163 -5,956E-01 | 2,59E+00 | 2,21E+01 | 1,26E-05 | 7,40E-05
Fabp1l -1,76E+00 | 5,10E+00 | 8,61E+01 | 1,26E-05 | 7,43E-05
Dbndd1 -6,42E-01 | 2,45E+00 | 2,17E+01 | 1,48E-05 | 8,59E-05
mt,Nd4 -1,35E+00 | 1,04E+01 | 7,33E+01 | 1,50E-05 | 8,74E-05
Gm2366 -6,56E-01 | 2,14E+00 | 2,16E+01 | 1,57E-05 | 9,08E-05
Raplgapos -6,74E-01 | 2,23E+00 | 2,15E+01 | 1,62E-05 | 9,34E-05
Tmc4 -7,15E-01 | 1,78E+00 | 2,15E+01 | 1,63E-05 | 9,37E-05
Slc25a34 -1,07E+00 | 2,58E+00 | 3,56E+01 | 1,70E-05 | 9,75E-05
Adam12 -6,55E-01 | 2,06E+00 | 2,13E+01 | 1,74E-05 | 9,93E-05
Tmprss11f -6,33E-01 | 2,36E+00 | 2,12E+01 | 1,85E-05 | 1,05E-04
Cyp3all -7,89E-01 | 1,47E+00 | 2,09E+01 | 2,06E-05 | 1,16E-04
Apoc4 -6,31E-01 | 2,47E+00 | 2,11E+01 | 2,10E-05 | 1,17E-04
Gm45091 -8,36E-01 | 1,19E+00 | 2,07E+01 | 2,19E-05 | 1,22E-04
Prodh2 -1,08E+00 | 6,38E+00 | 6,06E+01 | 2,20E-05 | 1,22E-04
Rab26 -7,02E-01 | 1,76E+00 | 2,07E+01 | 2,25E-05 | 1,25E-04
Rfc4 -5,94E-01 | 2,41E+00 | 2,04E+01 | 2,55E-05 | 1,40E-04
Mcmdc2 -6,91E-01 | 1,78E+00 | 2,03E+01 | 2,61E-05 | 1,43E-04
Rab3ill -8,45E-01 | 2,29E+00 | 2,52E+01 | 2,62E-05 | 1,43E-04
Gm44280 -6,30E-01 | 2,10E+00 | 2,01E+01 | 2,83E-05 | 1,53E-04
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X1810044D09Rik -7,56E-01 | 1,48E+00 | 2,00E+01 | 2,97E-05 | 1,60E-04
Mir1960 -6,40E-01 | 2,12E+00 | 1,99E+01 | 3,12E-05 | 1,67E-04
Krt10 -7,06E-01 | 1,62E+00 | 1,98E+01 | 3,17E-05 | 1,70E-04
mt, Tt -1,42E+00 | 2,31E+00 | 3,99E+01 | 3,21E-05 | 1,72E-04
Gm11266 -6,69E-01 | 2,05E+00 | 1,98E+01 | 3,22E-05 | 1,72E-04
Fndc4 -6,37E-01 | 2,49E+00 | 2,07E+01 | 3,24E-05 | 1,73E-04
Gm44704 -6,75E-01 | 1,81E+00 | 1,97E+01 | 3,38E-05 | 1,80E-04
Vash2 -6,59E-01 | 1,98E+00 | 1,96E+01 | 3,51E-05 | 1,87E-04
Gm35853 -7,46E-01 | 1,43E+00 | 1,95E+01 | 3,55E-05 | 1,89E-04
Pfn2 -5,90E-01 | 2,39E+00 | 1,93E+01 | 3,99E-05 | 2,09E-04
Pxmp?2 -9,02E-01 | 4,48E+00 | 4,46E+01 | 4,00E-05 | 2,10E-04
Metrn -7,72E-01 | 2,02E+00 | 2,12E+01 | 4,28E-05 | 2,23E-04
Cyp3al6 -7,21E-01 | 1,49E+00 | 1,91E+01 | 4,32E-05 | 2,25E-04
Lbh -6,86E-01 | 1,89E+00 | 1,91E+01 | 4,34E-05 | 2,25E-04
Gm14767 -7,30E-01 | 1,41E+00 | 1,89E+01 | 4,68E-05 | 2,42E-04
Tnfaip8I1 -6,40E-01 | 1,93E+00 | 1,88E+01 | 4,74E-05 | 2,44E-04
Apoal -7,92E-01 | 1,09E+01 | 3,88E+01 | 5,04E-05 | 2,57E-04
X1700042010Rik -6,68E-01 | 2,03E+00 | 1,87E+01 | 5,08E-05 | 2,59E-04
Gm23547 -5,86E-01 | 2,44E+00 | 1,86E+01 | 5,21E-05 | 2,65E-04
Sdhafl -5,96E-01 | 3,85E+00 | 2,60E+01 | 5,54E-05 | 2,80E-04
Mospd3 -5,92E-01 | 2,45E+00 | 1,83E+01 | 5,91E-05 | 2,96E-04
Plcb1 -6,93E-01 | 1,77E+00 | 1,83E+01 | 5,93E-05 | 2,97E-04
Ajm1l -6,84E-01 | 1,79E+00 | 1,81E+01 | 6,51E-05 | 3,24E-04
Mir6900 -6,25E-01 | 2,01E+00 | 1,79E+01 | 6,91E-05 | 3,41E-04
GO0s2 -7,03E-01 | 4,52E+00 | 3,34E+01 | 6,93E-05 | 3,42E-04
Extll -6,38E-01 | 1,85E+00 | 1,75E+01 | 8,23E-05 | 3,99E-04
Cyp4al0 -6,68E-01 | 1,61E+00 | 1,74E+01 | 8,55E-05 | 4,14E-04
Gm26702 -6,70E-01 | 1,79E+00 | 1,73E+01 | 9,02E-05 | 4,34E-04
Gm12043 -6,20E-01 | 2,16E+00 | 1,72E+01 | 9,51E-05 | 4,55E-04
Septl -7,16E-01 | 1,28E+00 | 1,71E+01 | 9,67E-05 | 4,62E-04
Gm17168 -6,42E-01 | 5,30E+00 | 3,03E+01 | 1,10E-04 | 5,22E-04
A330069K06Rik -7,02E-01 | 1,94E+00 | 1,78E+01 | 1,24E-04 | 5,83E-04
Cand2 -7,40E-01 | 5,69E+00 | 3,42E+01 | 1,32E-04 | 6,16E-04
Tmem25 -6,39E-01 | 3,21E+00 | 2,22E+01 | 1,34E-04 | 6,22E-04
Zfp457 -6,27E-01 | 1,86E+00 | 1,63E+01 | 1,38E-04 | 6,38E-04
Pde4dd -6,10E-01 | 1,85E+00 | 1,63E+01 | 1,39E-04 | 6,42E-04
C630043F03Rik -6,75E-01 | 1,39E+00 | 1,62E+01 | 1,44E-04 | 6,62E-04
Efcabll -5,89E-01 | 2,00E+00 | 1,61E+01 | 1,51E-04 | 6,91E-04
Gm28151 -6,79E-01 | 1,43E+00 | 1,59E+01 | 1,66E-04 | 7,52E-04
Ppp2r2b -7,30E-01 | 1,31E+00 | 1,58E+01 | 1,68E-04 | 7,62E-04
Csdc2 -6,57E-01 | 2,48E+00 | 1,82E+01 | 1,77E-04 | 7,98E-04
Dancr -6,30E-01 | 1,74E+00 | 1,56E+01 | 1,83E-04 | 8,23E-04
Gekr -6,11E-01 | 1,60E+00 | 1,53E+01 | 2,08E-04 | 9,23E-04
Ddc -6,58E-01 | 3,88E+00 | 2,47E+01 | 2,11E-04 | 9,33E-04
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Carl -9,83E-01 | 1,70E+00 | 2,07E+01 | 2,24E-04 | 9,80E-04
Gm6598 -6,78E-01 | 1,29E+00 | 1,51E+01 | 2,27E-04 | 9,93E-04
Gm14226 -6,34E-01 | 1,56E+00 | 1,51E+01 | 2,27E-04 | 9,93E-04
Gm6297 -6,00E-01 | 1,71E+00 | 1,51E+01 | 2,29E-04 | 9,98E-04

X9630028H03Rik -6,83E-01 | 1,27E+00 | 1,50E+01 | 2,44E-04 | 1,06E-03

Rgn -9,81E-01 | 3,64E+00 | 3,13E+01 | 2,83E-04 | 1,20E-03

Postn -6,88E-01 | 5,61E+00 | 2,85E+01 | 2,98E-04 | 1,25E-03
Gm42984 -5,92E-01 | 1,84E+00 | 1,43E+01 | 3,23E-04 | 1,35E-03

Milrl -6,00E-01 | 1,52E+00 | 1,42E+01 | 3,45E-04 | 1,43E-03

Fzd4 -6,35E-01 | 5,85E+00 | 2,60E+01 | 3,63E-04 | 1,49E-03
Rps10,ps2 -8,30E-01 | 1,44E+00 | 1,64E+01 | 3,68E-04 | 1,51E-03
Serpinf2 -7,40E-01 | 5,88E+00 | 2,73E+01 | 5,23E-04 | 2,07E-03
Cyp2c65 -6,51E-01 | 1,27E+00 | 1,32E+01 | 5,31E-04 | 2,10E-03

Hnfda -6,18E-01 | 7,76E+00 | 2,36E+01 | 5,51E-04 | 2,16E-03

X1500026H17Rik -6,33E-01 | 1,19E+00 | 1,27E+01 | 6,74E-04 | 2,58E-03
Slc38a3 -7,05E-01 | 6,66E+00 | 2,48E+01 | 7,42E-04 | 2,81E-03
Gm45767 -6,11E-01 | 1,29E+00 | 1,24E+01 | 7,68E-04 | 2,89E-03
Foxo6 -6,00E-01 | 1,92E+00 | 1,29E+01 | 7,83E-04 | 2,94E-03
Scarfl -7,03E-01 | 1,68E+00 | 1,38E+01 | 8,23E-04 | 3,08E-03
D030055H07Rik -8,64E-01 | 4,05E+00 | 2,40E+01 | 9,59E-04 | 3,52E-03
X1810019D21Rik | -1,23E+00 | 3,15E+00 | 2,49E+01 | 9,71E-04 | 3,55E-03
D930028M14Rik -7,43E-01 | 2,62E+00 | 1,66E+01 | 1,01E-03 | 3,68E-03

S100b -8,24E-01 | 1,25E+00 | 1,37E+01 | 1,19E-03 | 4,22E-03

Glyctk -8,67E-01 | 4,04E+00 | 2,26E+01 | 1,22E-03 | 4,31E-03
Gm3222 -6,42E-01 | 1,03E+00 | 1,14E+01 | 1,22E-03 | 4,32E-03
Rpl7a,ps12 -7,10E-01 | 3,74E+00 | 1,94E+01 | 1,24E-03 | 4,39E-03

Pou2f2 -7,26E-01 | 2,66E+00 | 1,59E+01 | 1,27E-03 | 4,46E-03
Gm6472 -7,10E-01 | 3,74E+00 | 1,90E+01 | 1,39E-03 | 4,81E-03
Gm12258 -5,92E-01 | 3,05E+00 | 1,48E+01 | 1,41E-03 | 4,88E-03
Gm22980 -6,35E-01 | 6,34E+00 | 2,02E+01 | 1,46E-03 | 5,04E-03

Nrep -1,89E+00 | 2,54E+00 | 2,18E+01 | 1,51E-03 | 5,17E-03
Mir5114 -7,86E-01 | 5,65E+00 | 2,08E+01 | 1,71E-03 | 5,77E-03
Tm4sf20 -6,01E-01 | 2,97E+00 | 1,42E+01 | 1,78E-03 | 5,96E-03

Brcal -6,95E-01 | 4,23E+00 | 1,85E+01 | 1,98E-03 | 6,51E-03
Gm25745 -6,13E-01 | 2,24E+00 | 1,18E+01 | 2,24E-03 | 7,24E-03

Hr -6,15E-01 | 2,04E+00 | 1,12E+01 | 2,63E-03 | 8,32E-03
mt,Nd6 -9,59E-01 | 1,01E+01 | 1,80E+01 | 2,72E-03 | 8,53E-03
mt,Nd5 -1,09E+00 | 1,16E+01 | 1,79E+01 | 2,74E-03 | 8,58E-03

Gm48914 -5,99E-01 | 9,03E-01 | 9,64E+00 | 2,76E-03 | 8,65E-03
Gm47467 -6,66E-01 | 1,25E+00 | 1,04E+01 | 2,80E-03 | 8,74E-03
Gm12185 8,36E+00 | 8,29E+00 | 6,21E+03 | 1,50E-69 | 1,58E-65

Tgtpl 8,50E+00 | 8,24E+00 | 6,12E+03 | 2,59E-69 | 1,58E-65

Olfr56 8,19E+00 | 8,34E+00 | 6,06E+03 | 3,51E-69 | 1,58E-65

Oas3 8,25E+00 | 8,42E+00 | 5,86E+03 | 1,14E-68 | 3,85E-65
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Mx2 7,32E+00 | 7,92E+00 | 5,47E+03 | 1,22E-67 | 2,83E-64
Irf7 7,92E+00 | 8,95E+00 | 5,46E+03 | 1,26E-67 | 2,83E-64
Uspl8 7,31E+00 | 8,50E+00 | 5,29E+03 | 3,62E-67 | 6,99E-64
Gm44148 7,27E+00 | 8,27E+00 | 5,03E+03 | 2,05E-66 | 3,46E-63
Psmb8 6,31E+00 | 6,81E+00 | 4,66E+03 | 2,74E-65 | 4,12E-62
Statl 6,17E+00 | 9,78E+00 | 4,61E+03 | 3,96E-65 | 5,35E-62
Gm28177 6,26E+00 | 9,50E+00 | 4,52E+03 | 7,82E-65 | 9,62E-62
Ifitm3 8,38E+00 | 7,29E+00 | 5,57E+03 | 1,30E-64 | 1,44E-61
Gm20496 6,12E+00 | 6,69E+00 | 4,45E+03 | 1,39E-64 | 1,44E-61
Dhx58 6,29E+00 | 6,93E+00 | 4,34E+03 | 3,13E-64 | 3,02E-61
Ifi211 6,33E+00 | 5,99E+00 | 4,25E+03 | 6,57E-64 | 5,93E-61
Ifi202b 6,44E+00 | 9,50E+00 | 4,20E+03 | 9,45E-64 | 7,99E-61
Gm43802 8,29E+00 | 4,65E+00 | 4,10E+03 | 2,22E-63 | 1,77E-60
Irgm?2 5,62E+00 | 9,22E+00 | 3,55E+03 | 3,14E-61 | 2,36E-58
Tor3a 5,04E+00 | 7,89E+00 | 3,28E+03 | 4,47E-60 | 3,18E-57
Ifihl 4,84E+00 | 7,27E+00 | 3,16E+03 | 1,58E-59 | 1,07E-56
Parp12 4,70E+00 | 7,50E+00 | 3,11E+03 | 2,66E-59 | 1,71E-56
Parpl4 4,99E+00 | 7,97E+00 | 3,07E+03 | 4,19E-59 | 2,58E-56
Psmb9 4,58E+00 | 5,66E+00 | 2,91E+03 | 2,62E-58 | 1,54E-55
Dtx3l 4,30E+00 | 7,69E+00 | 2,81E+03 | 8,79E-58 | 4,96E-55
X9930111J21Rik2 7,89E+00 | 3,64E+00 | 2,80E+03 | 9,49E-58 | 5,14E-55
Tapl 4,69E+00 | 5,94E+00 | 2,78E+03 | 1,24E-57 | 6,43E-55
Bst2 4,57E+00 | 8,39E+00 | 2,77E+03 | 1,32E-57 | 6,63E-55
Gm45193 4,56E+00 | 7,49E+00 | 2,76E+03 | 1,50E-57 | 7,26E-55
Tap2 4,64E+00 | 6,76E+00 | 2,73E+03 | 2,09E-57 | 9,76E-55
Dhx580s 6,22E+00 | 5,45E+00 | 3,61E+03 | 3,42E-57 | 1,54E-54
Gm5431 7,72E+00 | 3,56E+00 | 2,60E+03 | 1,10E-56 | 4,79E-54
Parp9 4,07E+00 | 7,69E+00 | 2,58E+03 | 1,49E-56 | 6,29E-54
H2,Q4 4,56E+00 | 6,23E+00 | 2,61E+03 | 3,10E-56 | 1,27E-53
Trim34a 4,47E+00 | 4,43E+00 | 2,24E+03 | 1,63E-54 | 6,50E-52
Stat2 3,89E+00 | 7,60E+00 | 2,22E+03 | 2,37E-54 | 9,15E-52
A930037HO5Rik 3,93E+00 | 9,63E+00 | 2,12E+03 | 1,04E-53 | 3,92E-51
Znfx1 3,74E+00 | 8,49E+00 | 2,05E+03 | 3,15E-53 | 1,15E-50
Uba7 3,67E+00 | 6,73E+00 | 2,04E+03 | 3,98E-53 | 1,42E-50
Samhd1 3,62E+00 | 7,68E+00 | 1,98E+03 | 1,17E-52 | 4,05E-50
Gm26797 4,71E+00 | 4,03E+00 | 1,93E+03 | 2,53E-52 | 8,55E-50
H2,K1 3,62E+00 | 9,49E+00 | 1,90E+03 | 4,45E-52 | 1,47E-49
Igtp 5,98E+00 | 8,24E+00 | 3,67E+03 | 7,17E-52 | 2,31E-49
H2,D1 3,54E+00 | 9,23E+00 | 1,82E+03 | 1,75E-51 | 5,51E-49
Trafdl 3,43E+00 | 7,28E+00 | 1,81E+03 | 2,02E-51 | 6,22E-49
Apol9b 9,46E+00 | 6,05E+00 | 5,16E+03 | 2,20E-51 | 6,62E-49
Parpll 3,40E+00 | 6,11E+00 | 1,79E+03 | 3,08E-51 | 9,05E-49
Pcdh17 5,05E+00 | 4,51E+00 | 2,45E+03 | 3,74E-51 | 1,08E-48
Ddx58 3,19E+00 | 7,55E+00 | 1,78E+03 | 4,14E-51 | 1,17E-48
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Mkl 3,40E+00 | 6,02E+00 | 1,76E+03 | 5,34E-51 | 1,47E-48
Spats2l 3,17E+00 | 7,35E+00 | 1,71E+03 | 1,58E-50 | 4,28E-48
Eif2ak2 3,18E+00 | 7,82E+00 | 1,69E+03 | 2,06E-50 | 5,46E-48
Oaslb 6,34E+00 | 6,59E+00 | 3,86E+03 | 3,45E-50 | 8,99E-48

Daxx 3,16E+00 | 6,16E+00 | 1,66E+03 | 3,68E-50 | 9,39E-48

Gm43197 3,81E+00 | 5,17E+00 | 1,85E+03 | 8,98E-50 | 2,25E-47
Trim21 3,15E+00 | 6,00E+00 | 1,61E+03 | 1,08E-49 | 2,67E-47
Mir6381 6,99E+00 | 3,50E+00 | 2,06E+03 | 2,49E-49 | 6,01E-47
Gm19244 6,86E+00 | 2,82E+00 | 1,55E+03 | 3,54E-49 | 8,41E-47
Xdh 3,33E+00 | 9,62E+00 | 1,53E+03 | 6,11E-49 | 1,43E-46
Ifi27 3,76E+00 | 4,09E+00 | 1,50E+03 | 1,02E-48 | 2,33E-46
A930015D03Rik 3,14E+00 | 5,50E+00 | 1,46E+03 | 2,98E-48 | 6,72E-46
Nmi 2,98E+00 | 5,36E+00 | 1,45E+03 | 3,30E-48 | 7,31E-46
Trim34b 4,23E+00 | 3,64E+00 | 1,39E+03 | 1,37E-47 | 2,99E-45
Irf9 2,80E+00 | 6,01E+00 | 1,38E+03 | 1,65E-47 | 3,54E-45
Slfn2 4,08E+00 | 3,64E+00 | 1,38E+03 | 1,93E-47 | 4,02E-45
Gm20234 4,08E+00 | 3,64E+00 | 1,38E+03 | 1,93E-47 | 4,02E-45
H2,T,ps 3,80E+00 | 3,92E+00 | 1,37E+03 | 2,13E-47 | 4,36E-45
Tapbp 2,86E+00 | 8,14E+00 | 1,34E+03 | 5,04E-47 | 1,02E-44
Rbm43 2,70E+00 | 5,52E+00 | 1,28E+03 | 2,06E-46 | 4,09E-44
Lgals3bp 2,95E+00 | 9,86E+00 | 1,27E+03 | 2,51E-46 | 4,92E-44
Shisa5 2,82E+00 | 7,60E+00 | 1,26E+03 | 3,42E-46 | 6,62E-44

Ifi35 2,67E+00 | 7,05E+00 | 1,23E+03 | 6,91E-46 | 1,32E-43

Adar 2,70E+00 | 7,17E+00 | 1,18E+03 | 3,25E-45 | 6,11E-43
Parpl0 2,60E+00 | 6,65E+00 | 1,17E+03 | 3,60E-45 | 6,68E-43

Rtp4 3,94E+00 | 5,97E+00 | 2,00E+03 | 1,24E-44 | 2,26E-42
Psmb10 2,62E+00 | 5,89E+00 | 1,12E+03 | 1,60E-44 | 2,89E-42

Nt5c3 2,58E+00 | 7,45E+00 | 1,11E+03 | 2,40E-44 | 4,28E-42
Rasa4 5,40E+00 | 3,38E+00 | 1,54E+03 | 2,96E-44 | 5,19E-42
Tdrd7 2,43E+00 | 6,65E+00 | 1,10E+03 | 3,23E-44 | 5,61E-42
Gm11626 2,69E+00 | 4,93E+00 | 1,08E+03 | 5,55E-44 | 9,51E-42
Gm38316 2,46E+00 | 6,91E+00 | 1,07E+03 | 7,19E-44 | 1,22E-41
Pnptl 2,52E+00 | 7,38E+00 | 1,06E+03 | 8,96E-44 | 1,50E-41
Gm49342 2,49E+00 | 7,60E+00 | 1,06E+03 | 1,11E-43 | 1,84E-41

Pnp 2,49E+00 | 7,64E+00 | 1,05E+03 | 1,27E-43 | 2,06E-41

Mov10 2,63E+00 | 5,36E+00 | 1,04E+03 | 2,05E-43 | 3,30E-41
Apobecl 3,35E+00 | 3,72E+00 | 1,03E+03 | 2,33E-43 | 3,70E-41
Gm20661 3,67E+00 | 3,84E+00 | 1,17E+03 | 4,06E-43 | 6,39E-41

Pml 2,51E+00 | 6,90E+00 | 1,01E+03 | 4,68E-43 | 7,27E-41

Helz2 2,90E+00 | 8,18E+00 | 1,21E+03 | 5,23E-43 | 8,03E-41
Gm38050 5,85E+00 | 2,46E+00 | 1,01E+03 | 5,33E-43 | 8,11E-41
B2m 2,45E+00 | 1,05E+01 | 9,93E+02 | 8,44E-43 | 1,27E-40
Patl2 2,45E+00 | 1,05E+01 | 9,92E+02 | 8,76E-43 | 1,30E-40
Zc3havl 2,31E+00 | 7,54E+00 | 9,90E+02 | 9,28E-43 | 1,36E-40
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C2 2,40E+00 | 8,62E+00 | 9,90E+02 | 9,37E-43 | 1,36E-40
Gm45418 1,20E+01 | 1,89E+00 | 1,02E+03 | 1,99E-42 | 2,87E-40
Ifnbl 1,24E+01 | 2,43E+00 | 1,29E+03 | 2,22E-42 | 3,17E-40
Gm43198 3,71E+00 | 3,21E+00 | 9,34E+02 | 6,18E-42 | 8,72E-40
Chrnb2 2,33E+00 | 6,14E+00 | 9,18E+02 | 1,07E-41 | 1,49E-39
Btc 3,09E+00 | 3,76E+00 | 9,16E+02 | 1,14E-41 | 1,58E-39
Trim25 2,35E+00 | 8,00E+00 | 9,12E+02 | 1,33E-41 | 1,82E-39
Serpinb6b 2,39E+00 | 7,20E+00 | 9,11E+02 | 1,37E-41 | 1,85E-39
Arell 2,21E+00 | 6,65E+00 | 8,98E+02 | 2,15E-41 | 2,88E-39
Rnf135 2,30E+00 | 5,98E+00 | 8,92E+02 | 2,70E-41 | 3,58E-39
Gm19412 2,96E+00 | 5,46E+00 | 1,23E+03 | 2,86E-41 | 3,75E-39
Gm7030 2,58E+00 | 6,05E+00 | 1,02E+03 | 8,93E-41 | 1,16E-38
Aida 2,21E+00 | 7,09E+00 | 8,34E+02 | 2,34E-40 | 3,02E-38
Mitd1 2,05E+00 | 6,64E+00 | 7,92E+02 | 1,22E-39 | 1,56E-37
X9330175E14Rik 6,87E+00 | 1,83E+00 | 7,87E+02 | 1,52E-39 | 1,92E-37
Tmem140 2,08E+00 | 6,28E+00 | 7,49E+02 | 7,17E-39 | 8,98E-37
Lgals9 2,09E+00 | 9,34E+00 | 7,41E+02 | 1,03E-38 | 1,28E-36
Gm20559 3,88E+00 | 7,34E+00 | 1,87E+03 | 1,36E-38 | 1,68E-36
Gm49730 4,95E+00 | 2,13E+00 | 7,32E+02 | 1,50E-38 | 1,83E-36
H2,T23 3,62E+00 | 4,92E+00 | 1,53E+03 | 1,72E-38 | 2,07E-36
Rasgeflb 1,96E+00 | 6,01E+00 | 7,21E+02 | 2,38E-38 | 2,86E-36
Rnf31 2,03E+00 | 5,55E+00 | 7,20E+02 | 2,50E-38 | 2,97E-36
Gm17139 2,20E+00 | 4,36E+00 | 7,17E+02 | 2,84E-38 | 3,34E-36
Setdb2 1,98E+00 | 5,67E+00 | 6,97E+02 | 7,00E-38 | 8,16E-36
Zbtb12 1,97E+00 | 6,08E+00 | 6,76E+02 | 1,87E-37 | 2,17E-35
n,R5s29 3,31E+00 | 2,95E+00 | 6,57E+02 | 4,50E-37 | 5,15E-35
Gm16156 1,91E+00 | 6,26E+00 | 6,57E+02 | 4,53E-37 | 5,15E-35
Rbl1 2,13E+00 | 4,41E+00 | 6,53E+02 | 5,47E-37 | 6,16E-35
Mill2 3,74E+00 | 3,52E+00 | 1,03E+03 | 9,16E-37 | 1,02E-34
H2,T10 2,39E+00 | 5,74E+00 | 8,71E+02 | 1,22E-36 | 1,35E-34
Ogfr 1,81E+00 | 6,82E+00 | 6,36E+02 | 1,23E-36 | 1,35E-34
Psmel 1,86E+00 | 7,21E+00 | 6,33E+02 | 1,41E-36 | 1,54E-34
Plac8 1,85E+00 | 7,95E+00 | 6,29E+02 | 1,78E-36 | 1,92E-34
Ppm1k 1,98E+00 | 5,00E+00 | 6,19E+02 | 2,84E-36 | 3,05E-34
Gm16464 6,28E+00 | 1,52E+00 | 6,10E+02 | 4,52E-36 | 4,82E-34
Tmem184b 1,88E+00 | 6,78E+00 | 6,08E+02 | 5,09E-36 | 5,38E-34
Tuba8 3,53E+00 | 2,65E+00 | 6,04E+02 | 6,23E-36 | 6,54E-34
Xafl 6,96E+00 | 7,30E+00 | 3,81E+03 | 6,99E-36 | 7,28E-34
Rnf213 3,87E+00 | 1,06E+01 | 1,67E+03 | 7,77E-36 | 8,03E-34
Trim12c 2,34E+00 | 3,66E+00 | 5,98E+02 | 8,56E-36 | 8,78E-34
Tent4da 1,83E+00 | 5,38E+00 | 5,87E+02 | 1,52E-35 | 1,55E-33
Trim30e,psl 7,19E+00 | 1,06E+00 | 5,83E+02 | 1,83E-35 | 1,84E-33
Trim26 1,74E+00 | 6,47E+00 | 5,82E+02 | 1,95E-35 | 1,95E-33
H2,T22 2,08E+00 | 4,23E+00 | 5,81E+02 | 2,07E-35 | 2,06E-33
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Unc93b1l 2,52E+00 | 4,87E+00 | 8,60E+02 | 2,38E-35 | 2,36E-33
Gm47126 4,92E+00 | 1,75E+00 | 5,75E+02 | 2,83E-35 | 2,78E-33
H2,M3 2,39E+00 | 3,42E+00 | 5,69E+02 | 4,03E-35 | 3,92E-33
Naa20 1,74E+00 | 5,85E+00 | 5,67E+02 | 4,50E-35 | 4,35E-33
Psme2 1,80E+00 | 7,25E+00 | 5,67E+02 | 4,54E-35 | 4,35E-33
Ascc3 1,74E+00 | 6,70E+00 | 5,66E+02 | 4,75E-35 | 4,53E-33
Cyren 1,84E+00 | 6,00E+00 | 5,64E+02 | 5,34E-35 | 5,05E-33
Stoml1 1,80E+00 | 5,18E+00 | 5,50E+02 | 1,11E-34 | 1,04E-32
AU020206 2,20E+00 | 3,89E+00 | 5,49E+02 | 1,21E-34 | 1,13E-32
Ifnad 1,11E+01 | 1,00E+00 | 6,12E+02 | 1,34E-34 | 1,24E-32
Gm11131 4,65E+00 | 4,40E+00 | 1,82E+03 | 1,49E-34 | 1,37E-32
Gm8909 3,31E+00 | 2,70E+00 | 5,43E+02 | 1,66E-34 | 1,52E-32
EIfl 1,64E+00 | 6,95E+00 | 5,43E+02 | 1,71E-34 | 1,55E-32
A230050P20Rik 2,66E+00 | 4,11E+00 | 7,67E+02 | 2,73E-34 | 2,46E-32
Cend?2 1,67E+00 | 6,44E+00 | 5,34E+02 | 2,85E-34 | 2,56E-32
Carl3 1,74E+00 | 5,16E+00 | 5,29E+02 | 3,66E-34 | 3,26E-32
Atrip 1,86E+00 | 5,98E+00 | 5,63E+02 | 4,59E-34 | 4,06E-32
Usp42 1,68E+00 | 5,01E+00 | 5,18E+02 | 7,09E-34 | 6,23E-32
Atm 1,69E+00 | 7,16E+00 | 5,17E+02 | 7,50E-34 | 6,55E-32
Cdca7l 2,24E+00 | 3,58E+00 | 5,09e+02 | 1,23E-33 | 1,07E-31
Casp7 1,66E+00 | 5,45E+00 | 5,02E+02 | 1,91E-33 | 1,65E-31
Grn 2,01E+00 | 8,43E+00 | 6,16E+02 | 1,95E-33 | 1,67E-31
Mafk 1,70E+00 | 5,59E+00 | 5,00E+02 | 2,14E-33 | 1,82E-31
Trim5 2,37E+00 | 3,41E+00 | 4,98E+02 | 2,45E-33 | 2,08E-31
Tir3 3,93E+00 | 7,64E+00 | 1,78E+03 | 3,00E-33 | 2,52E-31
Lgals8 1,59E+00 | 7,12E+00 | 4,94E+02 | 3,10E-33 | 2,59E-31
Torlaipl 1,60E+00 | 7,48E+00 | 4,93E+02 | 3,24E-33 | 2,69E-31
Gm20663 1,07E+01 | 4,66E-01 | 5,36E+02 | 3,48E-33 | 2,87E-31
Gm42917 3,02E+00 | 2,64E+00 | 4,91E+02 | 3,76E-33 | 3,09E-31
Gm43068 8,82E+00 | 6,28E-01 | 5,09E+02 | 4,33E-33 | 3,53E-31
Apof 4,07E+00 | 1,94E+00 | 4,87E+02 | 4,73E-33 | 3,83E-31
Gm8979 1,06E+01 | 4,05E-01 | 5,24E+02 | 6,93E-33 | 5,58E-31
Ehd4 1,57E+00 | 6,07E+00 | 4,77E+02 | 8,95E-33 | 7,16E-31
Pcgf5 1,63E+00 | 6,45E+00 | 4,76E+02 | 9,18E-33 | 7,30E-31
Tgtp2 8,66E+00 | 4,82E-01 | 4,88E+02 | 1,55E-32 | 1,22E-30
Asb13 1,64E+00 | 5,47E+00 | 4,64E+02 | 2,06E-32 | 1,62E-30
Gm5970 8,77E+00 | 3,74E-01 | 4,79E+02 | 2,56E-32 | 2,01E-30
X9930111J21Rik1 7,16E+00 | 1,02E+00 | 5,00E+02 | 2,60E-32 | 2,02E-30
Flt4 1,92E+00 | 5,82E+00 | 5,85E+02 | 3,37E-32 | 2,61E-30
Asah?2 1,60E+00 | 6,44E+00 | 4,54E+02 | 3,84E-32 | 2,95E-30
Fbnl 6,21E+00 | 5,60E-01 | 4,51E+02 | 4,64E-32 | 3,54E-30
Cmtrl 1,53E+00 | 7,36E+00 | 4,50E+02 | 5,29E-32 | 4,02E-30
Crybgl 1,63E+00 | 5,10E+00 | 4,49E+02 | 5,43E-32 | 4,11E-30
Trim6 2,22E+00 | 4,72E+00 | 6,70E+02 | 5,59E-32 | 4,20E-30
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Gm12216 2,83E+00 | 2,73E+00 | 4,47E+02 | 6,30E-32 | 4,71E-30
Elmod2 1,68E+00 | 6,03E+00 | 4,69E+02 | 6,70E-32 | 4,98E-30
Phfllc 1,91E+00 | 4,13E+00 | 4,49E+02 | 1,19E-31 | 8,78E-30
X4933412E12Rik 2,13E+00 | 3,44E+00 | 4,34E+02 | 1,47E-31 | 1,08E-29
Inppl 2,59E+00 | 5,82E+00 | 9,36E+02 | 1,59E-31 | 1,16E-29
Pnp2 2,62E+00 | 2,76E+00 | 4,33E+02 | 1,67E-31 | 1,21E-29
Gm13822 4,33E+00 | 1,24E+00 | 4,30E+02 | 1,94E-31 | 1,41E-29
Usp25 1,50E+00 | 7,44E+00 | 4,27E+02 | 2,43E-31 | 1,75E-29
Plala 1,49E+00 | 6,84E+00 | 4,24E+02 | 3,11E-31 | 2,23E-29
Gm17234 3,08E+00 | 2,25E+00 | 4,15E+02 | 5,70E-31 | 4,06E-29
Isg20 1,57E+00 | 7,79E+00 | 4,14E+02 | 6,43E-31 | 4,55E-29

Apobec3 1,58E+00 | 5,39E+00 | 4,12E+02 | 7,29E-31 | 5,14E-29
Rnasel 3,10E+00 | 2,29E+00 | 3,99E+02 | 1,79E-30 | 1,26E-28

Gm43126 1,78E+00 | 3,89E+00 | 3,99E+02 | 1,90E-30 | 1,32E-28

Herc6 7,32E+00 | 8,36E+00 | 3,70E+03 | 2,48E-30 | 1,72E-28

Gm10136 4,50E+00 | 1,30E+00 | 3,88E+02 | 4,18E-30 | 2,89E-28
Zfp365 2,43E+00 | 2,80E+00 | 3,86E+02 | 5,10E-30 | 3,50E-28
N4bp1l 1,42E+00 | 6,45E+00 | 3,86E+02 | 5,11E-30 | 3,50E-28

Gm45712 3,68E+00 | 1,62E+00 | 3,85E+02 | 5,38E-30 | 3,66E-28

AWO011738 3,64E+00 | 2,66E+00 | 5,68E+02 | 8,31E-30 | 5,62E-28
Ccdcl167 1,40E+00 | 6,85E+00 | 3,76E+02 | 1,04E-29 | 7,02E-28
Naip6 2,15E+00 | 3,15E+00 | 3,75E+02 | 1,14E-29 | 7,66E-28
Naip2 1,42E+00 | 5,57E+00 | 3,74E+02 | 1,25E-29 | 8,33E-28
Clec2d 1,40E+00 | 5,94E+00 | 3,71E+02 | 1,59E-29 | 1,05E-27
Ptprh 4,29E+00 | 1,68E+00 | 4,46E+02 | 1,82E-29 | 1,20E-27

Gm18068 3,49E+00 | 3,82E+00 | 9,56E+02 | 1,91E-29 | 1,25E-27
Ankfyl 1,37E+00 | 8,07E+00 | 3,64E+02 | 2,78E-29 | 1,82E-27

Gm15701 5,09E+00 | 8,15E-01 | 3,60E+02 | 3,76E-29 | 2,44E-27
Rnfl114 1,36E+00 | 7,18E+00 | 3,59E+02 | 4,02E-29 | 2,60E-27
Tbrgl 1,39E+00 | 7,38E+00 | 3,52E+02 | 7,37E-29 | 4,75E-27
Arap2 1,37E+00 | 6,66E+00 | 3,51E+02 | 7,91E-29 | 5,07E-27

Gm28043 1,34E+00 | 7,48E+00 | 3,51E+02 | 8,10E-29 | 5,17E-27
Trim14 1,43E+00 | 6,01E+00 | 3,50E+02 | 8,64E-29 | 5,49E-27

DIl1 3,15e+00 | 1,84E+00 | 3,44E+02 | 1,36E-28 | 8,63E-27
G3bp2 1,36E+00 | 8,09E+00 | 3,39E+02 | 2,22E-28 | 1,39E-26
Tent5a 3,12E+00 | 5,34E+00 | 1,15E+03 | 2,61E-28 | 1,64E-26

Erapl 1,40E+00 | 7,18E+00 | 3,37E+02 | 2,68E-28 | 1,67E-26

Ifit2 8,72E+00 | 1,08E+01 | 4,17E+03 | 3,55E-28 | 2,20E-26

Gm12186 4,27E+00 | 7,15E-01 | 3,32E+02 | 3,81E-28 | 2,35E-26

Gm43196 3,96E+00 | 2,88E+00 | 7,16E+02 | 3,88E-28 | 2,38E-26

Gm10271 2,13E+00 | 3,00E+00 | 3,31E+02 | 4,32E-28 | 2,65E-26
Vwaba 1,38E+00 | 7,67E+00 | 3,30E+02 | 4,64E-28 | 2,83E-26

X9230109A22Rik 4,58E+00 | 6,40E-01 | 3,28E+02 | 5,36E-28 | 3,25E-26
Nampt 1,50E+00 | 7,91E+00 | 3,64E+02 | 6,34E-28 | 3,83E-26
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Cenpj 1,43E+00 | 4,35E+00 | 3,24E+02 | 7,69E-28 | 4,63E-26
Tapbpl 2,36E+00 | 5,21E+00 | 7,30E+02 | 9,80E-28 | 5,87E-26
Ifi2712b 3,09E+00 | 1,81E+00 | 3,16E+02 | 1,59E-27 | 9,46E-26
Rnf19b 1,51E+00 | 4,31E+00 | 3,12E+02 | 2,28E-27 | 1,35E-25
112rbl 4,07E+00 | 9,87E-01 | 3,12E+02 | 2,29E-27 | 1,35E-25

Adamts6 1,82E+00 | 4,98E+00 | 4,72E+02 | 2,78E-27 | 1,63E-25
OIfr1372,ps1 2,25E+00 | 6,41E+00 | 7,10E+02 | 2,97E-27 | 1,74E-25
Pla2g4a 2,02E+00 | 2,89E+00 | 3,08E+02 | 3,25E-27 | 1,90E-25
Arhgap45 1,76E+00 | 3,41E+00 | 3,07E+02 | 3,83E-27 | 2,22E-25

Nsmaf 1,26E+00 | 5,31E+00 | 3,06E+02 | 4,10E-27 | 2,37E-25

Usbl 1,29E+00 | 5,13E+00 | 3,03E+02 | 5,20E-27 | 3,00E-25
Zcchc2 1,22E+00 | 6,44E+00 | 3,01E+02 | 6,58E-27 | 3,77E-25

Gm17017 3,68E+00 | 1,31E+00 | 3,00E+02 | 6,83E-27 | 3,90E-25
Axl 1,35E+00 | 9,64E+00 | 2,99E+02 | 7,52E-27 | 4,27E-25
Eeflakmt4 1,99E+00 | 3,29E+00 | 3,26E+02 | 7,99E-27 | 4,52E-25
H2,Q1 3,41E+00 | 2,12E+00 | 3,68E+02 | 1,02E-26 | 5,75E-25
Tcf4 1,30E+00 | 4,83E+00 | 2,92E+02 | 1,54E-26 | 8,64E-25

Prkce 1,52E+00 | 3,69E+00 | 2,89E+02 | 1,97E-26 | 1,10E-24
Rbms2 1,24E+00 | 5,64E+00 | 2,86E+02 | 2,64E-26 | 1,47E-24
Cox18 1,26E+00 | 4,66E+00 | 2,86E+02 | 2,69E-26 | 1,49E-24

Serpinb9b 1,33E+00 | 5,00E+00 | 2,86E+02 | 2,82E-26 | 1,56E-24
Rfx5 1,32E+00 | 4,90E+00 | 2,85E+02 | 2,90E-26 | 1,59E-24
Gm15856 3,60E+00 | 1,05E+00 | 2,84E+02 | 3,16E-26 | 1,73E-24

Ly6cl 4,84E+00 | 1,45E+00 | 4,46E+02 | 3,24E-26 | 1,77E-24

Vampl 1,27E+00 | 5,90E+00 | 2,84E+02 | 3,42E-26 | 1,86E-24

X1700126GO02Rik 1,41E+00 | 8,23E+00 | 3,20E+02 | 3,69E-26 | 2,00E-24
Trex1 2,92E+00 | 5,52E+00 | 1,01E+03 | 4,48E-26 | 2,41E-24
Serpingl 3,02E+00 | 2,18E+00 | 3,21E+02 | 4,55E-26 | 2,44E-24
Gm44075 3,57E+00 | 1,16E+00 | 2,80E+02 | 5,10E-26 | 2,73E-24

Mocos 1,31E+00 | 4,56E+00 | 2,79E+02 | 5,35E-26 | 2,85E-24
Skapl 4,25E+00 | 5,43E-01 | 2,79E+02 | 5,50E-26 | 2,92E-24
Nudt13 1,27E+00 | 4,67E+00 | 2,79E+02 | 5,62E-26 | 2,97E-24

Gm20478 3,03E+00 | 2,07E+00 | 3,02E+02 | 8,56E-26 | 4,51E-24
Cntnap5a 1,43E+00 | 3,99E+00 | 2,74E+02 | 9,42E-26 | 4,94E-24

H2,Q7 3,12E+00 | 3,12E+00 | 5,61E+02 | 9,74E-26 | 5,09E-24

SIfn5 1,09E+01 | 8,77E-01 | 5,16E+02 | 1,33E-25 | 6,92E-24
Enpp5 1,19E+00 | 6,69E+00 | 2,69E+02 | 1,44E-25 | 7,45E-24

Akt3 1,19E+00 | 6,65E+00 | 2,68E+02 | 1,66E-25 | 8,55E-24
Ogfrll 1,40E+00 | 4,26E+00 | 2,68E+02 | 1,69E-25 | 8,69E-24

Rhoc 1,17E+00 | 6,57E+00 | 2,67E+02 | 1,85E-25 | 9,50E-24

Tut7 1,16E+00 | 7,84E+00 | 2,66E+02 | 2,04E-25 | 1,04E-23
Plekha4 2,14E+00 | 2,72E+00 | 2,64E+02 | 2,38E-25 | 1,21E-23

Gm15821 4,62E+00 | 4,89E+00 | 1,69E+03 | 3,15E-25 | 1,60E-23

Gchl 1,23E+00 | 6,09E+00 | 2,61E+02 | 4,19E-25 | 2,11E-23
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Sftpd 6,58E+00 | 4,10E+00 | 1,96E+03 | 6,00E-25 | 3,02E-23
B230398E01Rik 1,39E+00 | 4,05E+00 | 2,55E+02 | 6,53E-25 | 3,27E-23
Pla2gl6 1,21E+00 | 4,61E+00 | 2,55E+02 | 6,60E-25 | 3,29E-23
Plgrkt 1,11E+00 | 6,27E+00 | 2,53E+02 | 8,37E-25 | 4,16E-23
March5 1,27E+00 | 4,62E+00 | 2,49E+02 | 1,28E-24 | 6,34E-23
Foxw17 3,01E+00 | 4,45E+00 | 9,04E+02 | 1,82E-24 | 9,00E-23
Ifi44 8,31E+00 | 7,82E+00 | 3,62E+03 | 2,85E-24 | 1,40E-22
Napsa 1,18E+00 | 5,21E+00 | 2,39E+02 | 3,74E-24 | 1,83E-22
Limal 1,10E+00 | 6,02E+00 | 2,38E+02 | 4,00E-24 | 1,95E-22
Gm15396 1,18E+00 | 5,20E+00 | 2,37E+02 | 4,50E-24 | 2,19E-22
Ap3m2 1,24E+00 | 4,68E+00 | 2,37E+02 | 4,60E-24 | 2,23E-22
Taok3 1,08E+00 | 5,84E+00 | 2,36E+02 | 5,18E-24 | 2,51E-22
Car2 1,36E+00 | 3,93E+00 | 2,34E+02 | 6,62E-24 | 3,19E-22
Triobp 1,16E+00 | 5,20E+00 | 2,32E+02 | 7,99E-24 | 3,84E-22
Gent2 1,29E+00 | 6,37E+00 | 2,75E+02 | 8,03E-24 | 3,84E-22
Ifi208 8,52E+00 | 9,56E-01 | 4,88E+02 | 1,05E-23 | 5,00E-22
Rrbp1l 1,12E+00 | 8,81E+00 | 2,30E+02 | 1,06E-23 | 5,03E-22
Histlh1ld 2,04E+00 | 2,64E+00 | 2,30E+02 | 1,08E-23 | 5,09E-22
Socsl 5,82E+00 | 1,11E+00 | 3,73E+02 | 1,23E-23 | 5,78E-22
Abi3bp 3,36E+00 | 6,38E-01 | 2,27E+02 | 1,42E-23 | 6,66E-22
Etohd2 1,09E+00 | 5,25E+00 | 2,27E+02 | 1,45E-23 | 6,77E-22
Vcpipl 1,12E+00 | 7,23E+00 | 2,25E+02 | 1,80E-23 | 8,39E-22
Ppal 1,06E+00 | 5,85E+00 | 2,25E+02 | 1,96E-23 | 9,11E-22
Gm19684 3,51E+00 | 6,61E-01 | 2,24E+02 | 2,06E-23 | 9,53E-22
Ccdc6 1,06E+00 | 6,21E+00 | 2,22E+02 | 2,72E-23 | 1,26E-21
Gm8739 2,99E+00 | 4,48E+00 | 8,78E+02 | 3,32E-23 | 1,53E-21
Naip5 2,32E+00 | 1,89E+00 | 2,20E+02 | 3,45E-23 | 1,58E-21
Casp2 1,07E+00 | 5,80E+00 | 2,20E+02 | 3,45E-23 | 1,58E-21
Gm10865 1,23E+00 | 4,23E+00 | 2,19E+02 | 4,04E-23 | 1,84E-21
Apol7a 2,64E+00 | 3,63E+00 | 5,46E+02 | 4,10E-23 | 1,86E-21
Gm10499 2,30E+00 | 1,94E+00 | 2,17E+02 | 4,70E-23 | 2,13E-21
B230307C23Rik 1,68E+00 | 4,87E+00 | 3,84E+02 | 4,71E-23 | 2,13E-21
Vars 1,10E+00 | 7,39E+00 | 2,16E+02 | 5,31E-23 | 2,39E-21
Uspl2 1,03E+00 | 5,88E+00 | 2,16E+02 | 5,37E-23 | 2,41E-21
Phc3 1,28E+00 | 7,15E+00 | 2,65E+02 | 6,42E-23 | 2,87E-21
Etnk1 1,45E+00 | 8,68E+00 | 3,13E+02 | 6,82E-23 | 3,03E-21
Grid2 2,87E+00 | 1,32E+00 | 2,13E+02 | 7,88E-23 | 3,50E-21
Pttgl 2,38E+00 | 1,91E+00 | 2,12E+02 | 8,69E-23 | 3,84E-21
Gm17058 1,06E+00 | 5,52E+00 | 2,12E+02 | 9,10E-23 | 4,01E-21
Tasor2 1,07E+00 | 6,70E+00 | 2,11E+02 | 1,00E-22 | 4,40E-21
Wdfyl 1,02E+00 | 6,38E+00 | 2,11E+02 | 1,04E-22 | 4,56E-21
Ly6e 2,02E+00 | 9,45E+00 | 5,15E+02 | 1,24E-22 | 5,42E-21
Gm7160 1,28E+00 | 3,91E+00 | 2,09E+02 | 1,37E-22 | 5,95E-21
C130026I121Rik 3,12E+00 | 2,18E+00 | 3,21E+02 | 1,38E-22 | 6,00E-21
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Tmem192 1,11E+00 | 4,58E+00 | 2,08E+02 | 1,54E-22 | 6,65E-21
Zdhhc18 1,24E+00 | 4,09E+00 | 2,05E+02 | 2,17E-22 | 9,34E-21
Uppl 2,32E+00 | 2,56E+00 | 2,58E+02 | 2,42E-22 | 1,04E-20
Emp?2 1,49E+00 | 3,19E+00 | 2,04E+02 | 2,54E-22 | 1,09E-20
Lmo?2 6,09E+00 | 5,59E-01 | 3,45E+02 | 3,01E-22 | 1,29E-20
Fer 1,04E+00 | 4,94E+00 | 2,00E+02 | 4,05E-22 | 1,72E-20
Optn 1,34E+00 | 6,28E+00 | 2,84E+02 | 4,06E-22 | 1,72E-20
Pigr 2,65E+00 | 1,33E+00 | 2,00E+02 | 4,22E-22 | 1,78E-20
Gm26637 1,95E+00 | 2,40E+00 | 1,98E+02 | 5,18E-22 | 2,19E-20
SmpdI3a 1,42E+00 | 3,33E+00 | 1,96E+02 | 6,78E-22 | 2,85E-20
Gm26582 1,42E+00 | 7,61E+00 | 3,04E+02 | 7,06E-22 | 2,96E-20
Trim56 1,00E+00 | 7,11E+00 | 1,95E+02 | 7,63E-22 | 3,19E-20
Apol10b 4,26E+00 | 2,82E+00 | 6,64E+02 | 7,86E-22 | 3,27E-20
X0610043K17Rik 2,42E+00 | 1,50E+00 | 1,95E+02 | 8,08E-22 | 3,35E-20
D530033B14Rik 1,04E+00 | 6,27E+00 | 1,95E+02 | 8,38E-22 | 3,47E-20
Gm49354 9,91E-01 | 6,10E+00 | 1,93E+02 | 1,03E-21 | 4,27E-20
Fndc3a 1,18E+00 | 7,16E+00 | 2,28E+02 | 1,22E-21 | 5,02E-20
Pxk 9,90E-01 | 7,23E+00 | 1,91E+02 | 1,42E-21 | 5,84E-20
Ttc39b 1,05E+00 | 4,93E+00 | 1,90E+02 | 1,65E-21 | 6,73E-20
Torlaip2 9,95E-01 | 9,38E+00 | 1,89E+02 | 1,80E-21 | 7,33E-20
X1600014C10Rik 1,02E+00 | 6,37E+00 | 1,88E+02 | 2,00E-21 | 8,12E-20
Gm43069 2,67E+00 | 4,57E+00 | 7,18E+02 | 2,71E-21 | 1,10E-19
Arid5a 3,70E+00 | 2,73E+00 | 5,00E+02 | 2,90E-21 | 1,17E-19
Rad51 1,03E+00 | 5,59E+00 | 1,85E+02 | 3,09E-21 | 1,25E-19
KIf4 1,28E+00 | 3,76E+00 | 1,84E+02 | 3,57E-21 | 1,43E-19
Ccdc25 9,87E-01 | 5,40E+00 | 1,83E+02 | 3,85E-21 | 1,54E-19
Rnf139 1,00E+00 | 6,75E+00 | 1,83E+02 | 3,87E-21 | 1,55E-19
Myd88 1,63E+00 | 5,06E+00 | 3,57E+02 | 4,15E-21 | 1,65E-19
Vps54 1,06E+00 | 6,99E+00 | 1,90E+02 | 4,28E-21 | 1,70E-19
Zfp296 2,18E+00 | 1,91E+00 | 1,82E+02 | 4,64E-21 | 1,83E-19
Rmdn3 1,02E+00 | 5,98E+00 | 1,82E+02 | 4,86E-21 | 1,91E-19
llrun 9,67E-01 | 7,77E+00 | 1,81E+02 | 5,34E-21 | 2,09E-19
1118 1,49E+00 | 3,05E+00 | 1,80E+02 | 5,77E-21 | 2,26E-19
Sertad4 1,28E+00 | 3,65E+00 | 1,75E+02 | 1,30E-20 | 5,06E-19
Ano2 3,39E+00 | 5,66E+00 | 1,11E+03 | 1,32E-20 | 5,12E-19
Rfc3 1,52E+00 | 2,91E+00 | 1,74E+02 | 1,48E-20 | 5,72E-19
Tmem209 9,49E-01 | 6,32E+00 | 1,73E+02 | 1,65E-20 | 6,36E-19
Irf2 9,88E-01 | 5,70E+00 | 1,72E+02 | 1,89E-20 | 7,26E-19
Efhb 2,74E+00 | 9,15E-01 | 1,71E+02 | 2,11E-20 | 8,07E-19
Pon3 9,50E-01 | 5,47E+00 | 1,71E+02 | 2,17E-20 | 8,29E-19
Sgms2 2,07E+00 | 1,94E+00 | 1,70E+02 | 2,38E-20 | 9,03E-19
Tmem67 1,20E+00 | 3,59E+00 | 1,68E+02 | 3,36E-20 | 1,27E-18
Cda7 1,82E+00 | 8,02E+00 | 4,27E+02 | 3,68E-20 | 1,38E-18
A730081D07Rik 1,30E+00 | 5,93E+00 | 2,60E+02 | 4,59E-20 | 1,72E-18
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Anxal0 3,94E+00 | 2,34E-01 | 2,23E+02 | 4,86E-20 | 1,82E-18
Mir6385 2,32E+00 | 1,34E+00 | 1,64E+02 | 5,75E-20 | 2,14E-18
Pgap2 9,39E-01 | 5,01E+00 | 1,64E+02 | 6,04E-20 | 2,24E-18
Rnf14 1,05E+00 | 7,41E+00 | 1,81E+02 | 7,27E-20 | 2,70E-18
Nempl 9,97E-01 | 4,24E+00 | 1,62E+02 | 8,02E-20 | 2,96E-18
Gm28052 8,91E-01 | 6,20E+00 | 1,62E+02 | 8,30E-20 | 3,06E-18
Parp3 9,47E-01 | 5,28E+00 | 1,62E+02 | 8,53E-20 | 3,14E-18
BC051226 2,20E+00 | 1,58E+00 | 1,61E+02 | 9,47E-20 | 3,47E-18
Gm17193 2,13E+00 | 1,68E+00 | 1,60E+02 | 1,15E-19 | 4,22E-18
Gm49333 1,77E+00 | 3,44E+00 | 2,56E+02 | 1,60E-19 | 5,82E-18
Aim2 3,26E+00 | 5,26E-01 | 1,82E+02 | 1,65E-19 | 5,97E-18
Gm6904 2,73E+00 | 8,27E-01 | 1,57E+02 | 1,72E-19 | 6,22E-18
Myc 9,25E-01 | 6,19E+00 | 1,56E+02 | 2,08E-19 | 7,52E-18
Naa25 9,13E-01 | 6,44E+00 | 1,56E+02 | 2,12E-19 | 7,63E-18
A630089N07Rik 1,39E+00 | 5,63E+00 | 2,82E+02 | 2,36E-19 | 8,45E-18
Akr1lb3 9,52E-01 | 5,03E+00 | 1,55E+02 | 2,47E-19 | 8,83E-18
Gm14546 9,51E-01 | 5,03E+00 | 1,54E+02 | 2,64E-19 | 9,41E-18
Heatrl 8,91E-01 | 6,00E+00 | 1,54E+02 | 2,78E-19 | 9,88E-18
Stambpl1 9,41E-01 | 4,77E+00 | 1,53E+02 | 3,21E-19 | 1,14E-17
Phc2 8,99E-01 | 5,53E+00 | 1,53E+02 | 3,44E-19 | 1,22E-17
Gm6548 2,22E+00 | 4,21E+00 | 4,62E+02 | 3,47E-19 | 1,22E-17
F11 1,73E+00 | 2,25E+00 | 1,53E+02 | 3,47E-19 | 1,22E-17
Col9a3 1,81E+00 | 2,22E+00 | 1,53E+02 | 3,50E-19 | 1,23E-17
Zupl 2,70E+00 | 5,40E+00 | 7,42E+02 | 5,02E-19 | 1,76E-17
Sptlc2 8,56E-01 | 7,14E+00 | 1,49E+02 | 6,64E-19 | 2,31E-17
Lama3 2,26E+00 | 1,23E+00 | 1,48E+02 | 7,78E-19 | 2,70E-17
Ifi204 6,81E+00 | 8,23E+00 | 2,44E+03 | 8,43E-19 | 2,92E-17
Fnbp4 8,54E-01 | 6,82E+00 | 1,47E+02 | 8,50E-19 | 2,93E-17
Pold3 8,47E-01 | 5,45E+00 | 1,45E+02 | 1,15E-18 | 3,95E-17
Gm45698 1,57E+00 | 2,63E+00 | 1,45E+02 | 1,22E-18 | 4,19E-17
Rab5c 8,59E-01 | 7,62E+00 | 1,44E+02 | 1,45E-18 | 4,95E-17
Gca 1,08E+00 | 5,31E+00 | 1,80E+02 | 1,54E-18 | 5,24E-17
Ppplrl2a 8,77E-01 | 8,23E+00 | 1,43E+02 | 1,63E-18 | 5,54E-17
Zfhx4 1,02E+00 | 6,22E+00 | 1,71E+02 | 1,76E-18 | 5,95E-17
Gdap10 1,39E+00 | 2,79E+00 | 1,41E+02 | 2,30E-18 | 7,76E-17
Nub1l 8,73E-01 | 7,91E+00 | 1,41E+02 | 2,38E-18 | 8,02E-17
Plekha?7 9,97E-01 | 6,51E+00 | 1,65E+02 | 2,39E-18 | 8,03E-17
Esytl 9,06E-01 | 4,69E+00 | 1,38E+02 | 3,65E-18 | 1,22E-16
Lrrc51 9,05E-01 | 5,01E+00 | 1,37E+02 | 4,16E-18 | 1,39E-16
Gsdmd 1,45E+00 | 7,22E+00 | 2,88E+02 | 4,28E-18 | 1,42E-16
Kat2a 9,38E-01 | 5,17E+00 | 1,43E+02 | 4,44E-18 | 1,47E-16
Chicl 1,39E+00 | 3,46E+00 | 1,73E+02 | 4,94E-18 | 1,63E-16
Hiplr 8,30E-01 | 7,03E+00 | 1,36E+02 | 5,68E-18 | 1,88E-16
Sppl2a 1,21E+00 | 7,63E+00 | 2,17E+02 | 6,52E-18 | 2,15E-16
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Mrpl27 9,04E-01 | 4,44E+00 | 1,33E+02 | 8,24E-18 | 2,71E-16
Msn 8,24E-01 | 7,79E+00 | 1,33E+02 | 8,61E-18 | 2,82E-16
E230025N22Rik | 1,81E+00 | 2,12E+00 | 1,33E+02 | 9,24E-18 | 3,02E-16
Gm22728 1,29E+00 | 2,91E+00 | 1,31E+02 | 1,23E-17 | 4,00E-16
Zfpm2 2,41E+00 | 9,74E-01 | 1,31E+02 | 1,30E-17 | 4,18E-16
Capn5 8,25E-01 | 6,00E+00 | 1,31E+02 | 1,35E-17 | 4,35E-16
Trmt1l 8,13E-01 | 6,17E+00 | 1,30E+02 | 1,39E-17 | 4,48E-16
Rnpep 8,25E-01 | 5,63E+00 | 1,30E+02 | 1,45E-17 | 4,64E-16
X2610002MO6Rik | 9,02E-01 | 4,71E+00 | 1,30E+02 | 1,52E-17 | 4,86E-16
Dnah11 2,05E+00 | 1,42E+00 | 1,30E+02 | 1,52E-17 | 4,86E-16
Tmco4 1,05E+00 | 3,49E+00 | 1,30E+02 | 1,55E-17 | 4,95E-16
Kdelc2 8,49E-01 | 4,58E+00 | 1,30E+02 | 1,56E-17 | 4,97E-16
Jade2 8,43E-01 | 6,61E+00 | 1,30E+02 | 1,57E-17 | 4,98E-16
SIc25a28 8,34E-01 | 6,03E+00 | 1,30E+02 | 1,58E-17 | 5,01E-16
Hsd11b1 2,07E+00 | 1,27E+00 | 1,29E+02 | 1,68E-17 | 5,30E-16
H2,Q6 3,97E+00 | 4,15E+00 | 9,15E+02 | 1,87E-17 | 5,86E-16
Bbx 8,29E-01 | 6,66E+00 | 1,29E+02 | 1,92E-17 | 6,01E-16
lggap2 9,95E-01 | 3,84E+00 | 1,29E+02 | 1,94E-17 | 6,06E-16
Atp1b3 8,08E-01 | 6,45E+00 | 1,28E+02 | 2,06E-17 | 6,40E-16
Gentl 8,37E-01 | 4,93E+00 | 1,27E+02 | 2,53E-17 | 7,86E-16
Gm44250 8,04E-01 | 5,83E+00 | 1,26E+02 | 3,02E-17 | 9,33E-16
lllrap 1,18E+00 | 3,28E+00 | 1,25E+02 | 3,61E-17 | 1,11E-15
Npc2 8,44E-01 | 8,19E+00 | 1,25E+02 | 3,69E-17 | 1,13E-15
Resfl 8,21E-01 | 7,02E+00 | 1,24E+02 | 4,14E-17 | 1,26E-15
Capza2 8,32E-01 | 8,58E+00 | 1,24E+02 | 4,31E-17 | 1,31E-15
Fam84b 7,97E-01 | 5,63E+00 | 1,24E+02 | 4,37E-17 | 1,33E-15
Isocl 8,12E-01 | 5,96E+00 | 1,24E+02 | 4,63E-17 | 1,41E-15
Speccl 8,19E-01 | 5,88E+00 | 1,23E+02 | 5,07E-17 | 1,53E-15
Efcabl4 7,84E-01 | 6,87E+00 | 1,23E+02 | 5,27E-17 | 1,59E-15
Ddx24 7,96E-01 | 6,50E+00 | 1,23E+02 | 5,47E-17 | 1,64E-15
X4930453N24Rik | 8,24E-01 | 4,73E+00 | 1,23E+02 | 5,54E-17 | 1,66E-15
Azi2 7,86E-01 | 7,55E+00 | 1,21E+02 | 7,22E-17 | 2,16E-15
Gm26648 9,01E-01 | 6,88E+00 | 1,36E+02 | 8,71E-17 | 2,60E-15
cdh17 8,14E-01 | 5,67E+00 | 1,20E+02 | 9,09E-17 | 2,71E-15
Adgrg? 7,94E-01 | 5,77E+00 | 1,19E+02 | 9,96E-17 | 2,96E-15
Grina 9,08E-01 | 7,29E+00 | 1,36E+02 | 1,04E-16 | 3,09E-15
Smg7 7,69E-01 | 7,02E+00 | 1,19E+02 | 1,12E-16 | 3,31E-15
Ddx60 1,06E+01 | 6,23E+00 | 2,71E+03 | 1,30E-16 | 3,82E-15
Xrn1 7,87E-01 | 6,86E+00 | 1,18E+02 | 1,37E-16 | 4,03E-15
Wdtcl 8,11E-01 | 5,11E+00 | 1,18E+02 | 1,37E-16 | 4,03E-15
X4930551013Rik | 1,32E+00 | 2,76E+00 | 1,18E+02 | 1,41E-16 | 4,14E-15
Ubc 8,34E-01 | 5,01E+00 | 1,17E+02 | 1,46E-16 | 4,27E-15
Gm42047 1,06E+00 | 3,45E+00 | 1,17E+02 | 1,46E-16 | 4,27E-15
Pidk2a 7,56E-01 | 6,61E+00 | 1,17E+02 | 1,59E-16 | 4,63E-15
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Laptm4a 7,69E-01 | 8,32E+00 | 1,17E+02 | 1,69E-16 | 4,89E-15
mt,Rnrl 2,69E+00 | 9,87E+00 | 6,41E+02 | 1,73E-16 | 4,99E-15
ldnk 7,76E-01 | 5,21E+00 | 1,16E+02 | 1,84E-16 | 5,30E-15
Fbxo42 8,48E-01 | 4,65E+00 | 1,16E+02 | 2,08E-16 | 5,98E-15
D5Ertd579e 7,77e-01 | 7,89E+00 | 1,15E+02 | 2,18E-16 | 6,24E-15
Epstil 7,67E+00 | 1,35E+00 | 4,39E+02 | 2,26E-16 | 6,45E-15
Ifi205 8,43E+00 | 2,30E+00 | 6,88E+02 | 2,66E-16 | 7,56E-15
Gm42936 7,66E-01 | 6,97E+00 | 1,14E+02 | 2,68E-16 | 7,62E-15
Keapl 7,68E-01 | 6,76E+00 | 1,14E+02 | 2,87E-16 | 8,13E-15
Aftph 7,72E-01 | 7,71E+00 | 1,14E+02 | 2,88E-16 | 8,14E-15
E130102H24Rik 1,17E+00 | 2,97E+00 | 1,14E+02 | 3,06E-16 | 8,62E-15
Dnajc10 8,13E-01 | 7,92E+00 | 1,13E+02 | 3,07E-16 | 8,63E-15
Smim3 8,45E-01 | 4,34E+00 | 1,13E+02 | 3,14E-16 | 8,82E-15
Tbc1d8 7,74E-01 | 5,19E+00 | 1,12E+02 | 3,94E-16 | 1,10E-14
Selenow 7,65E-01 | 6,90E+00 | 1,11E+02 | 4,52E-16 | 1,26E-14
X4930570N18Rik 2,16E+00 | 4,56E-01 | 1,11E+02 | 4,95E-16 | 1,38E-14
Stégalnacd 1,62E+00 | 1,87E+00 | 1,10E+02 | 5,77E-16 | 1,59E-14
Nedd9 7,55E-01 | 5,52E+00 | 1,10E+02 | 6,53E-16 | 1,79E-14
Nlrc5 6,91E+00 | 5,50E+00 | 1,92E+03 | 7,25E-16 | 1,97E-14
Psmfl 7,71E-01 | 5,61E+00 | 1,09E+02 | 7,34E-16 | 1,99E-14
Pik3ipl 8,03E-01 | 5,13E+00 | 1,08E+02 | 8,62E-16 | 2,34E-14
Leprotll 7,85E-01 | 5,23E+00 | 1,08E+02 | 8,65E-16 | 2,34E-14
Clen5 7,26E-01 | 5,94E+00 | 1,08E+02 | 8,91E-16 | 2,41E-14
Tatdnl 7,58E-01 | 7,07E+00 | 1,08E+02 | 9,76E-16 | 2,63E-14
Cutc 8,04E-01 | 4,87E+00 | 1,07E+02 | 1,12E-15 | 3,01E-14
Wars 7,88E-01 | 5,43E+00 | 1,07E+02 | 1,18E-15 | 3,16E-14
Gnll 7,57E-01 | 4,84E+00 | 1,06E+02 | 1,22E-15 | 3,27E-14
SIfn9 6,24E+00 | 4,99E+00 | 1,63E+03 | 1,39E-15 | 3,70E-14
Brd2 7,12E-01 | 7,10E+00 | 1,05E+02 | 1,53E-15 | 4,04E-14
Agrn 7,66E-01 | 9,40E+00 | 1,05E+02 | 1,70E-15 | 4,50E-14
Dcbld1 8,14E-01 | 4,39E+00 | 1,04E+02 | 1,89E-15 | 4,98E-14
Lamp2 8,14E-01 | 9,96E+00 | 1,05E+02 | 1,92E-15 | 5,04E-14
Pmepal 7,77e-01 | 4,52E+00 | 1,04E+02 | 2,11E-15 | 5,54E-14
Dbnl 7,17E-01 | 6,60E+00 | 1,03E+02 | 2,30E-15 | 6,00E-14
Wdr43 7,46E-01 | 6,78E+00 | 1,03E+02 | 2,54E-15 | 6,61E-14
Ifi209 9,47E+00 | 1,13E+00 | 4,08E+02 | 2,65E-15 | 6,90E-14
Ubrd 7,56E-01 | 8,18E+00 | 1,02E+02 | 2,90E-15 | 7,53E-14
Gm49721 1,40E+00 | 2,28E+00 | 1,02E+02 | 3,24E-15 | 8,38E-14
Dtx4 7,15E-01 | 5,96E+00 | 1,01E+02 | 3,41E-15 | 8,80E-14
Gm16754 7,27E-01 | 6,25E+00 | 1,01E+02 | 3,43E-15 | 8,84E-14
Whamm 1,25E+00 | 6,04E+00 | 2,10E+02 | 4,05E-15 | 1,03E-13
Plekhf2 7,96E-01 | 4,30E+00 | 1,00E+02 | 4,19E-15 | 1,07E-13
Mé6pr 7,03E-01 | 8,09E+00 | 1,00E+02 | 4,40E-15 | 1,12E-13
Wfdc2 7,52E-01 | 5,32E+00 | 1,00E+02 | 4,44E-15 | 1,12E-13
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Rnaset2b 1,40E+00 | 2,28E+00 | 1,00E+02 | 4,46E-15 | 1,12E-13
Dappl 1,18E+00 | 2,93E+00 | 9,97E+01 | 4,82E-15 | 1,21E-13
Crim1l 7,52E-01 | 5,38E+00 | 9,93E+01 | 5,17E-15 | 1,30E-13

F530104D19Rik 1,61E+00 | 1,75E+00 | 9,93E+01 | 5,20E-15 | 1,30E-13
Mrpl30 7,16E-01 | 6,88E+00 | 9,89E+01 | 5,59E-15 | 1,39E-13

Gm15241 8,05E-01 | 4,72E+00 | 1,01E+02 | 5,99E-15 | 1,49E-13

Gm18445 8,50E+00 | 1,53E+00 | 4,56E+02 | 6,77E-15 | 1,68E-13
Cenpl 1,01E+00 | 3,17E+00 | 9,80E+01 | 6,84E-15 | 1,70E-13
Sec22a 7,60E-01 | 4,75E+00 | 9,76E+01 | 7,33E-15 | 1,81E-13
1118bp 3,59E+00 | 5,15E+00 | 8,68E+02 | 8,01E-15 | 1,97E-13
Xrn2 7,08E-01 | 7,47E+00 | 9,72E+01 | 8,05E-15 | 1,98E-13
Minppl 6,91E-01 | 5,91E+00 | 9,69E+01 | 8,54E-15 | 2,09E-13

Tmem229b 1,75E+00 | 2,01E+00 | 1,13E+02 | 9,11E-15 | 2,23E-13

Gm36099 1,30E+00 | 2,50E+00 | 9,63E+01 | 9,62E-15 | 2,35E-13

Platr22 1,66E+00 | 1,70E+00 | 9,59E+01 | 1,05E-14 | 2,56E-13
Jpt2 1,16E+00 | 5,65E+00 | 1,83E+02 | 1,10E-14 | 2,67E-13

Map2k1l 6,87E-01 | 7,59E+00 | 9,56E+01 | 1,12E-14 | 2,72E-13
Thbs1 1,72E+00 | 1,48E+00 | 9,55E+01 | 1,15E-14 | 2,78E-13
Misp 4,82E+00 | 3,13E+00 | 6,80E+02 | 1,17E-14 | 2,83E-13
H2,Q5 3,54E+00 | 2,63E+00 | 3,58E+02 | 1,20E-14 | 2,88E-13
Irgm1 4,04E+00 | 6,52E+00 | 1,06E+03 | 1,23E-14 | 2,94E-13
Katba 6,81E-01 | 6,85E+00 | 9,52E+01 | 1,23E-14 | 2,95E-13
Cd93 5,74E+00 | 4,46E-01 | 2,62E+02 | 1,31E-14 | 3,13E-13
H2,K2 3,64E+00 | 3,27E+00 | 5,07E+02 | 1,32E-14 | 3,15E-13

Flt3l 1,41E+00 | 2,34E+00 | 9,46E+01 | 1,39E-14 | 3,30E-13
Ifit1bl2 1,93E+00 | 3,39E+00 | 2,42E+02 | 1,51E-14 | 3,57E-13
Fhi2 7,76E-01 | 4,46E+00 | 9,33E+01 | 1,82E-14 | 4,28E-13
Anxa7 6,75E-01 | 6,86E+00 | 9,31E+01 | 1,92E-14 | 4,50E-13
Slc35f5 6,77E-01 | 7,15E+00 | 9,28E+01 | 2,04E-14 | 4,76E-13

Gm45542 1,69E+00 | 1,29E+00 | 9,28E+01 | 2,04E-14 | 4,76E-13

Gm8750 3,44E+00 | 2,60E+00 | 3,35E+02 | 2,05E-14 | 4,76E-13

Gm45753 1,12E+00 | 3,07E+00 | 9,54E+01 | 2,14E-14 | 4,98E-13
Zbtb5 8,78E-01 | 3,72E+00 | 9,25E+01 | 2,17E-14 | 5,04E-13

Mir1943 1,82E+00 | 1,09E+00 | 9,19E+01 | 2,50E-14 | 5,77E-13

Gm17057 1,03E+00 | 3,10E+00 | 9,15E+01 | 2,69E-14 | 6,19E-13

G430095P16Rik 1,35E+00 | 2,44E+00 | 9,18E+01 | 2,69E-14 | 6,19E-13
TtcOc 6,73E-01 | 6,27E+00 | 9,10E+01 | 3,02E-14 | 6,92E-13
Stard5 7,32E-01 | 4,87E+00 | 9,07E+01 | 3,23E-14 | 7,36E-13
Otud5 6,73E-01 | 7,83E+00 | 9,07E+01 | 3,26E-14 | 7,42E-13
Nck?2 7,01E-01 | 5,90E+00 | 9,06E+01 | 3,27E-14 | 7,44E-13
Dtwd1 7,94E-01 | 3,96E+00 | 8,94E+01 | 4,29E-14 | 9,70E-13

Chmp4b 6,70E-01 | 7,33E+00 | 8,86E+01 | 5,10E-14 | 1,15E-12
Pitpncl 7,20E-01 | 4,63E+00 | 8,86E+01 | 5,17E-14 | 1,16E-12
Tspo 6,77E-01 | 7,08E+00 | 8,79E+01 | 5,95E-14 | 1,33E-12
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Trim30d 8,07E+00 | 7,26E+00 | 2,07E+03 | 6,66E-14 | 1,49E-12
Kat2b 6,75E-01 | 6,19E+00 | 8,70E+01 | 7,30E-14 | 1,63E-12
Ankmy1 1,51E+00 | 1,70E+00 | 8,68E+01 | 7,58E-14 | 1,69E-12
Prune2 9,10E-01 | 3,39E+00 | 8,68E+01 | 7,68E-14 | 1,71E-12
Orm3 1,52E+00 | 1,71E+00 | 8,63E+01 | 8,59E-14 | 1,91E-12
Syvnl 6,68E-01 | 5,87E+00 | 8,60E+01 | 9,23E-14 | 2,04E-12
Clra 2,04E+00 | 4,84E+00 | 3,69E+02 | 1,02E-13 | 2,24E-12
Cct3 6,78E-01 | 7,85E+00 | 8,55E+01 | 1,03E-13 | 2,27E-12
Tpstl 3,60E+00 | 3,66E+00 | 5,68E+02 | 1,07E-13 | 2,35E-12
Tmem185a 6,79E-01 | 5,45E+00 | 8,52E+01 | 1,09E-13 | 2,39E-12
Zebl 7,23E-01 | 5,88E+00 | 8,94E+01 | 1,27E-13 | 2,79E-12
Uts2b 7,17E-01 | 5,23E+00 | 8,59E+01 | 1,50E-13 | 3,27E-12
Cythl 6,62E-01 | 6,19E+00 | 8,36E+01 | 1,57E-13 | 3,41E-12
Larpl 6,50E-01 | 7,30E+00 | 8,28E+01 | 1,92E-13 | 4,14E-12
Tgifl 6,89E-01 | 5,32E+00 | 8,25E+01 | 2,04E-13 | 4,40E-12
Ms4add 6,25E+00 | 2,44E+00 | 5,34E+02 | 2,09E-13 | 4,49E-12
Cpsf2 6,58E-01 | 5,80E+00 | 8,23E+01 | 2,15E-13 | 4,61E-12
Bcl9 6,92E-01 | 5,37E+00 | 8,23E+01 | 2,16E-13 | 4,61E-12
Cls2 1,70E+00 | 1,00E+00 | 8,19E+01 | 2,34E-13 | 4,98E-12
Nfix 1,84E+00 | 6,10E+00 | 3,35E+02 | 2,62E-13 | 5,52E-12
Cenpe 1,40E+00 | 2,47E+00 | 9,34E+01 | 2,76E-13 | 5,80E-12
Gm3086 6,43E-01 | 5,58E+00 | 8,12E+01 | 2,77E-13 | 5,82E-12
Txnl 6,31E-01 | 6,39E+00 | 8,11E+01 | 2,82E-13 | 5,91E-12
Clqtnfl 1,64E+00 | 1,34E+00 | 8,06E+01 | 3,20E-13 | 6,68E-12
Dzip1l 6,52E-01 | 5,89E+00 | 8,02E+01 | 3,50E-13 | 7,27E-12
Ythdfl 6,27E-01 | 6,22E+00 | 8,00E+01 | 3,62E-13 | 7,53E-12
Gab2 6,77E-01 | 4,89E+00 | 8,00E+01 | 3,63E-13 | 7,54E-12
Serpinb9 3,51E+00 | 7,69E+00 | 7,87E+02 | 3,79E-13 | 7,86E-12
Pdia5 1,30E+00 | 2,09E+00 | 7,96E+01 | 3,99E-13 | 8,22E-12
Tbk1 1,11E+00 | 6,75E+00 | 1,59E+02 | 4,53E-13 | 9,32E-12
BC023719 8,59E-01 | 3,59E+00 | 7,90E+01 | 4,61E-13 | 9,47E-12
Ankrd17 6,44E-01 | 8,37E+00 | 7,88E+01 | 4,89E-13 | 9,99E-12
Apbb2 6,48E-01 | 5,62E+00 | 7,87E+01 | 4,91E-13 | 1,00E-11
Gm11747 1,50E+00 | 1,61E+00 | 7,82E+01 | 5,54E-13 | 1,13E-11
Plod3 6,33E-01 | 5,62E+00 | 7,81E+01 | 5,73E-13 | 1,16E-11
Gfod2 9,54E-01 | 3,01E+00 | 7,79E+01 | 5,98E-13 | 1,21E-11
Fycol 6,29E-01 | 7,05E+00 | 7,77E+01 | 6,36E-13 | 1,29E-11
Ptprt 9,84E-01 | 2,93E+00 | 7,76E+01 | 6,48E-13 | 1,31E-11
Tnfrsf14 1,34E+00 | 1,94E+00 | 7,72E+01 | 7,12E-13 | 1,44E-11
Savl 6,27E-01 | 6,68E+00 | 7,70E+01 | 7,44E-13 | 1,50E-11
Bmprila 6,23E-01 | 7,19E+00 | 7,67E+01 | 7,97E-13 | 1,60E-11
Psmg4 8,17E-01 | 3,61E+00 | 7,67E+01 | 8,05E-13 | 1,62E-11
Stat3 6,36E-01 | 7,08E+00 | 7,66E+01 | 8,16E-13 | 1,64E-11
Cpq 6,04E-01 | 6,85E+00 | 7,64E+01 | 8,49E-13 | 1,70E-11
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Oaslc 2,63E+00 | 5,17E+00 | 5,05E+02 | 8,72E-13 | 1,74E-11
Ipo4d 6,47E-01 | 5,14E+00 | 7,61E+01 | 9,13E-13 | 1,81E-11
Fam167a 9,37E-01 | 3,09E+00 | 7,60E+01 | 9,37E-13 | 1,85E-11
Abhd5 6,29E-01 | 4,98E+00 | 7,60E+01 | 9,53E-13 | 1,88E-11
Sorbs1 6,22E-01 | 5,82E+00 | 7,59E+01 | 9,62E-13 | 1,89E-11
AC139579,1 8,88E-01 | 3,30E+00 | 7,59E+01 | 9,74E-13 | 1,91E-11
Gla 6,58E-01 | 4,51E+00 | 7,56E+01 | 1,05E-12 | 2,06E-11
Orml 1,05E+00 | 2,89E+00 | 7,63E+01 | 1,17E-12 | 2,28E-11
Fcfl 6,37E-01 | 4,69E+00 | 7,51E+01 | 1,19E-12 | 2,31E-11
Thc1d31 6,39E-01 | 5,21E+00 | 7,43E+01 | 1,43E-12 | 2,77E-11
Zfp217 7,06E-01 | 5,41E+00 | 8,13E+01 | 1,51E-12 | 2,91E-11
Gm49134 1,44E+00 | 2,40E+00 | 9,22E+01 | 1,57E-12 | 3,04E-11
Gm23201 7,92E-01 | 4,31E+00 | 8,36E+01 | 1,68E-12 | 3,23E-11
Psd4 1,63E+00 | 9,55E-01 | 7,35E+01 | 1,72E-12 | 3,31E-11
Gm27857 1,47E+00 | 1,41E+00 | 7,34E+01 | 1,79E-12 | 3,42E-11
Mvb12a 6,30E-01 | 5,80E+00 | 7,32E+01 | 1,87E-12 | 3,57E-11
H2,T24 5,39E+00 | 2,74E+00 | 5,23E+02 | 2,00E-12 | 3,81E-11
Max 6,14E-01 | 5,18E+00 | 7,28E+01 | 2,07E-12 | 3,94E-11
Gm16042 1,66E+00 | 1,02E+00 | 7,27E+01 | 2,11E-12 | 4,00E-11
Atpllb 6,23E-01 | 6,54E+00 | 7,26E+01 | 2,16E-12 | 4,10E-11
Mpcl 6,50E-01 | 5,33E+00 | 7,26E+01 | 2,19E-12 | 4,14E-11
Ccn5 1,71E+00 | 1,05E+00 | 7,25E+01 | 2,22E-12 | 4,20E-11
Gda 8,08E-01 | 5,16E+00 | 9,55E+01 | 2,24E-12 | 4,23E-11
Gm6545 4,79e+00 | 3,69E+00 | 7,13E+02 | 2,37E-12 | 4,45E-11
Mcurl 6,10E-01 | 5,72E+00 | 7,19E+01 | 2,58E-12 | 4,84E-11
Rbck1 6,35E-01 | 6,16E+00 | 7,18E+01 | 2,68E-12 | 5,01E-11
Lmo4 6,65E-01 | 4,56E+00 | 7,16E+01 | 2,79E-12 | 5,22E-11
Rnf122 1,27E+00 | 1,99E+00 | 7,15E+01 | 2,83E-12 | 5,29E-11
Dgke 9,60E-01 | 2,86E+00 | 7,15E+01 | 2,86E-12 | 5,33E-11
Gemin5 6,11E-01 | 5,90E+00 | 7,12E+01 | 3,05E-12 | 5,66E-11
Arl6ipl 5,94E-01 | 7,75E+00 | 7,10E+01 | 3,23E-12 | 5,99E-11
Gm12248 1,17E+00 | 2,34E+00 | 7,00E+01 | 4,20E-12 | 7,70E-11
Mfsd12 6,52E-01 | 4,65E+00 | 6,99E+01 | 4,26E-12 | 7,79E-11
Kars 6,04E-01 | 7,00E+00 | 6,97E+01 | 4,44E-12 | 8,11E-11
Irf2bpl 6,47E-01 | 4,82E+00 | 6,97E+01 | 4,46E-12 | 8,13E-11
Cabp 8,27E-01 | 5,53E+00 | 9,99E+01 | 5,01E-12 | 9,08E-11
Jun 6,30E-01 | 5,86E+00 | 6,93E+01 | 5,28E-12 | 9,52E-11
Sfmbtl 6,09E-01 | 4,66E+00 | 6,85E+01 | 6,01E-12 | 1,08E-10
Ccdcl71 7,76E-01 | 3,48E+00 | 6,84E+01 | 6,30E-12 | 1,13E-10
Gm28085 8,08E-01 | 3,31E+00 | 6,82E+01 | 6,57E-12 | 1,18E-10
Nod1 1,07E+00 | 5,45E+00 | 1,41E+02 | 6,59E-12 | 1,18E-10
Gm15337 1,27E+00 | 3,74E+00 | 1,32E+02 | 6,62E-12 | 1,18E-10
17 1,87E+00 | 3,60E+00 | 2,12E+02 | 7,11E-12 | 1,27E-10
Plagl2 6,53E-01 | 4,29E+00 | 6,78E+01 | 7,35E-12 | 1,31E-10
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Vcan 1,16E+00 | 2,39E+00 | 6,76E+01 | 7,62E-12 | 1,36E-10
Rtndipl 6,42E-01 | 4,26E+00 | 6,72E+01 | 8,39E-12 | 1,49E-10
Ube2vl 6,54E-01 | 4,29E+00 | 6,71E+01 | 8,70E-12 | 1,54E-10
Sp110 8,25E+00 | 8,44E-01 | 2,82E+02 | 9,38E-12 | 1,65E-10
Futl0 1,07E+00 | 2,39E+00 | 6,65E+01 | 1,03E-11 | 1,80E-10
Uvrag 6,00E-01 | 5,69E+00 | 6,64E+01 | 1,05E-11 | 1,84E-10
Gbp2 7,29E+00 | 8,05E+00 | 1,50E+03 | 1,06E-11 | 1,86E-10

Vrk2 6,28E-01 | 4,34E+00 | 6,59E+01 | 1,17E-11 | 2,04E-10
Prkd2 7,69E-01 | 3,48E+00 | 6,56E+01 | 1,29E-11 | 2,22E-10
Tcirgl 2,10E+00 | 7,83E+00 | 3,47E+02 | 1,39E-11 | 2,38E-10
Pgghg 6,62E-01 | 5,06E+00 | 6,96E+01 | 1,40E-11 | 2,39E-10
Cmpk2 9,31E+00 | 7,38E+00 | 1,72E+03 | 1,43E-11 | 2,45E-10
Spryd7 6,55E-01 | 4,31E+00 | 6,51E+01 | 1,48E-11 | 2,52E-10
Bcar3 6,17E-01 | 4,54E+00 | 6,50E+01 | 1,50E-11 | 2,56E-10

X4931422A03Rik 1,53E+00 | 1,50E+00 | 6,98E+01 | 1,54E-11 | 2,62E-10
Tmem171 2,12E+00 | 9,77E-01 | 8,93E+01 | 1,71E-11 | 2,90E-10
Tubb2a 5,96E-01 | 5,11E+00 | 6,45E+01 | 1,72E-11 | 2,90E-10
Gm4951 8,90E+00 | 5,30E+00 | 1,44E+03 | 1,75E-11 | 2,96E-10
Arsb 5,97E-01 | 4,81E+00 | 6,43E+01 | 1,82E-11 | 3,07E-10
Msantd?2 6,07E-01 | 4,90E+00 | 6,42E+01 | 1,84E-11 | 3,10E-10

Mpdz 8,55E-01 | 3,21E+00 | 6,40E+01 | 1,94E-11 | 3,25E-10
Akrlcl4 6,01E-01 | 6,06E+00 | 6,39E+01 | 2,02E-11 | 3,36E-10
Ephb6 1,27E+00 | 1,96E+00 | 6,39E+01 | 2,02E-11 | 3,36E-10
Zfp90 6,44E-01 | 4,27E+00 | 6,37E+01 | 2,12E-11 | 3,53E-10
Plekhm3 7,57E-01 | 3,34E+00 | 6,35E+01 | 2,21E-11 | 3,67E-10

Gm26799 8,03E-01 | 3,31E+00 | 6,34E+01 | 2,29E-11 | 3,80E-10
Tnfsf10 8,04E+00 | 5,52E+00 | 1,36E+03 | 2,33E-11 | 3,87E-10
Ttc26 6,85E-01 | 4,09E+00 | 6,33E+01 | 2,35E-11 | 3,88E-10
Dcp2 1,85E+00 | 6,46E+00 | 2,91E+02 | 2,67E-11 | 4,39E-10
Gm26527 7,44E-01 | 3,59E+00 | 6,28E+01 | 2,67E-11 | 4,39E-10
Slc10a7 6,22E-01 | 4,83E+00 | 6,22E+01 | 3,11E-11 | 5,10E-10

Tribl 7,12E-01 | 3,53E+00 | 6,19E+01 | 3,37E-11 | 5,49E-10
Washc4 8,10E-01 | 7,07E+00 | 9,28E+01 | 3,55E-11 | 5,78E-10
Sh3glbl 6,98E-01 | 7,35E+00 | 7,58E+01 | 3,57E-11 | 5,80E-10

Avl9 7,97E-01 | 6,83E+00 | 9,09E+01 | 3,79E-11 | 6,13E-10
Thbs3 1,44E+00 | 1,18E+00 | 6,12E+01 | 4,14E-11 | 6,69E-10
Nr3c2 6,24E-01 | 4,21E+00 | 6,09E+01 | 4,42E-11 | 7,09E-10

Nat2 6,85E-01 | 4,27E+00 | 6,40E+01 | 4,48E-11 | 7,18E-10
Ovoll 1,30E+00 | 1,49E+00 | 6,08E+01 | 4,54E-11 | 7,26E-10

Bco2 1,35E+00 | 1,94E+00 | 6,70E+01 | 4,57E-11 | 7,31E-10
Phflla 9,10E+00 | 1,58E+00 | 3,59E+02 | 5,73E-11 | 9,05E-10

Gm16675 1,56E+00 | 3,22E+00 | 1,35E+02 | 6,60E-11 | 1,04E-09
Apol9a 9,02E+00 | 6,13E+00 | 1,40E+03 | 7,01E-11 | 1,10E-09
Gm35330 1,17E+00 | 2,51E+00 | 6,85E+01 | 7,48E-11 | 1,16E-09
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Gm11842 1,41E+00 | 1,16E+00 | 5,90E+01 | 7,52E-11 | 1,17E-09
Gm20489 6,50E-01 | 4,89E+00 | 6,47E+01 | 7,94E-11 | 1,23E-09
Tmem106a 2,85E+00 | 4,44E+00 | 4,33E+02 | 8,08E-11 | 1,25E-09
Fanca 1,02E+00 | 4,18E+00 | 1,03E+02 | 8,39E-11 | 1,30E-09
Tbc1d9 7,00E-01 | 3,64E+00 | 5,85E+01 | 8,56E-11 | 1,32E-09
Samd9l 3,64E+00 | 9,58E+00 | 6,27E+02 | 9,26E-11 | 1,43E-09
12rg 6,45E-01 | 4,87E+00 | 6,37E+01 | 9,45E-11 | 1,45E-09
Pitpnm1 6,54E-01 | 3,89E+00 | 5,77E+01 | 1,08E-10 | 1,64E-09
Gm20319 1,21E+00 | 2,48E+00 | 6,86E+01 | 1,19E-10 | 1,80E-09
Gm12250 8,04E+00 | 5,72E+00 | 1,24E+03 | 1,20E-10 | 1,82E-09
Lrrc32 1,24E+00 | 1,67E+00 | 5,72E+01 | 1,23E-10 | 1,86E-09
Spty2dl1 7,11E-01 | 6,28E+00 | 7,59E+01 | 1,26E-10 | 1,89E-09
Pmf1l 8,40E-01 | 2,96E+00 | 5,68E+01 | 1,36E-10 | 2,03E-09
Nlgn2 2,46E+00 | 6,36E+00 | 3,96E+02 | 1,38E-10 | 2,06E-09
Phflld 9,55E+00 | 6,29E+00 | 1,33E+03 | 1,42E-10 | 2,11E-09
Ecscr 1,26E+00 | 1,63E+00 | 5,65E+01 | 1,50E-10 | 2,23E-09
Mndal 8,18E+00 | 9,60E+00 | 1,30E+03 | 1,58E-10 | 2,34E-09
Sdc3 1,11E+00 | 2,01E+00 | 5,61E+01 | 1,68E-10 | 2,48E-09
Trim46 7,22E-01 | 3,46E+00 | 5,60E+01 | 1,74E-10 | 2,54E-09
Akrlc20 4,74E+00 | 3,50E+00 | 5,43E+02 | 1,86E-10 | 2,72E-09
Zfasl 7,84E-01 | 6,87E+00 | 8,50E+01 | 1,97E-10 | 2,87E-09
Emc9 6,66E-01 | 3,88E+00 | 5,53E+01 | 2,10E-10 | 3,05E-09
Vrkl 6,58E-01 | 3,85E+00 | 5,51E+01 | 2,23E-10 | 3,23E-09
Nrgl 8,24E-01 | 3,69E+00 | 6,62E+01 | 2,59E-10 | 3,72E-09
B4galt5 7,24E-01 | 5,02E+00 | 7,27E+01 | 2,81E-10 | 4,03E-09
Ube2l6 6,94E+00 | 6,11E+00 | 1,07E+03 | 2,87E-10 | 4,12E-09
Slco3al 9,57E-01 | 8,11E+00 | 1,06E+02 | 2,97E-10 | 4,24E-09
Tent5d 1,00E+00 | 2,28E+00 | 5,37E+01 | 3,35E-10 | 4,77E-09
X4930404N11Rik 6,48E-01 | 3,87E+00 | 5,36E+01 | 3,37E-10 | 4,80E-09
Enkur 1,33E+00 | 1,18E+00 | 5,32E+01 | 3,79E-10 | 5,37E-09
Flir 7,54E-01 | 7,55E+00 | 7,83E+01 | 3,87E-10 | 5,48E-09
Gbp7 8,21E+00 | 7,54E+00 | 1,11E+03 | 4,41E-10 | 6,19E-09
Zfp74 5,96E-01 | 4,08E+00 | 5,25E+01 | 4,65E-10 | 6,51E-09
Ifi207 8,60E+00 | 7,22E+00 | 1,08E+03 | 5,30E-10 | 7,38E-09
Sp100 1,16E+01 | 4,57E+00 | 9,93E+02 | 5,33E-10 | 7,41E-09
Isgl5 8,85E+00 | 7,91E+00 | 1,08E+03 | 5,44E-10 | 7,55E-09
Cdb 3,46E+00 | 8,24E+00 | 5,45E+02 | 5,64E-10 | 7,80E-09
Gm48194 1,06E+00 | 2,07E+00 | 5,17E+01 | 5,84E-10 | 8,06E-09
Dhrs9 8,13E-01 | 2,95E+00 | 5,17E+01 | 5,93E-10 | 8,18E-09
Cd274 5,76E+00 | 6,29E+00 | 8,77E+02 | 6,46E-10 | 8,85E-09
Ly6a 6,78E+00 | 6,86E+00 | 9,74E+02 | 6,77E-10 | 9,22E-09
Gm2619 7,10E+00 | 1,32E+00 | 2,63E+02 | 7,35E-10 | 9,95E-09
Asgr2 7,88E-01 | 2,97E+00 | 5,09E+01 | 7,41E-10 | 1,00E-08
Atpl0a 3,45E+00 | 4,54E+00 | 4,88E+02 | 7,51E-10 | 1,01E-08
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A730011C13Rik 7,21E-01 | 3,26E+00 | 5,07E+01 | 7,86E-10 | 1,06E-08
Fam49b 6,01E-01 | 5,78E+00 | 5,81E+01 | 8,04E-10 | 1,08E-08
Gbp10 8,36E+00 | 6,98E+00 | 9,75E+02 | 8,30E-10 | 1,11E-08
Zfyve26 7,47E-01 | 4,50E+00 | 7,01E+01 | 8,48E-10 | 1,13E-08
Gnal3 6,16E-01 | 6,93E+00 | 5,97E+01 | 9,26E-10 | 1,23E-08
Gm47248 4,77E+00 | 3,49E+00 | 4,83E+02 | 9,30E-10 | 1,23E-08
Gm10701 6,19E-01 | 4,22E+00 | 5,16E+01 | 9,74E-10 | 1,29E-08
Mpegl 8,59E+00 | 7,51E+00 | 9,38E+02 | 1,00E-09 | 1,32E-08
Caspl2 2,89E+00 | 3,88E+00 | 3,29E+02 | 1,00E-09 | 1,32E-08
Gm17111 7,78E-01 | 3,09E+00 | 4,98E+01 | 1,04E-09 | 1,37E-08
Gm16549 1,01E+00 | 2,21E+00 | 4,95E+01 | 1,13E-09 | 1,48E-08
Zfp324 6,35E-01 | 3,94E+00 | 4,94E+01 | 1,15E-09 | 1,50E-08
Ruscl 6,52E-01 | 3,46E+00 | 4,92E+01 | 1,22E-09 | 1,59E-08
X9930014A18Rik 6,70E-01 | 3,67E+00 | 4,92E+01 | 1,24E-09 | 1,61E-08
Ifitl 9,81E+00 | 1,05E+01 | 8,87E+02 | 1,27E-09 | 1,65E-08
Ccl5 1,01E+01 | 4,53E+00 | 8,37E+02 | 1,31E-09 | 1,70E-08
Oas2 1,14E+01 | 6,13E+00 | 8,74E+02 | 1,34E-09 | 1,74E-08
BC064078 1,02E+00 | 2,11E+00 | 4,89E+01 | 1,37E-09 | 1,77E-08
X1700066B19Rik 1,13E+00 | 1,80E+00 | 4,87E+01 | 1,44E-09 | 1,84E-08
Tmem170b 7,92E-01 | 4,25E+00 | 6,93E+01 | 1,48E-09 | 1,89E-08
Fmrl 9,30E-01 | 6,87E+00 | 9,90E+01 | 1,53E-09 | 1,95E-08
Zfp455 1,00E+00 | 2,19E+00 | 4,84E+01 | 1,59E-09 | 2,02E-08
Syt7 1,60E+00 | 2,52E+00 | 9,09E+01 | 1,61E-09 | 2,05E-08
Zbpl 9,73E+00 | 6,67E+00 | 8,25E+02 | 1,70E-09 | 2,14E-08
Gm43302 7,19E+00 | 7,90E+00 | 8,18E+02 | 1,72E-09 | 2,16E-08
KIf2 1,34E+00 | 9,62E-01 | 4,79E+01 | 1,82E-09 | 2,28E-08
Ifi203 8,48E+00 | 9,08E+00 | 8,03E+02 | 1,90E-09 | 2,37E-08
Gbp3 1,11E+01 | 6,78E+00 | 8,02E+02 | 1,91E-09 | 2,38E-08
Gbpl1l 7,72E+00 | 5,22E+00 | 7,87E+02 | 1,92E-09 | 2,39E-08
X1700034P13Rik 6,76E-01 | 3,49E+00 | 4,77E+01 | 1,94E-09 | 2,41E-08
Ccnyll 6,24E-01 | 4,29E+00 | 5,17E+01 | 2,69E-09 | 3,29E-08
Arl6 6,44E-01 | 3,64E+00 | 4,66E+01 | 2,73E-09 | 3,33E-08
C4da 9,77E-01 | 2,22E+00 | 4,61E+01 | 3,19E-09 | 3,85E-08
ligpl 9,34E+00 | 8,41E+00 | 7,06E+02 | 3,20E-09 | 3,86E-08
Ifitlbll 8,17E+00 | 5,67E+00 | 6,97E+02 | 3,36E-09 | 4,04E-08
Ifit3 1,03E+01 | 9,13E+00 | 6,97E+02 | 3,36E-09 | 4,04E-08
Oasl1 6,47E+00 | 6,91E+00 | 6,94E+02 | 3,39E-09 | 4,06E-08
Hap1l 6,45E+00 | 4,88E+00 | 6,71E+02 | 3,55E-09 | 4,25E-08
Gm20547 2,14E+00 | 1,02E+01 | 2,61E+02 | 3,64E-09 | 4,35E-08
Rps2,ps9 9,11E-01 | 2,29E+00 | 4,55E+01 | 3,77E-09 | 4,48E-08
Zyx 6,19E-01 | 6,55E+00 | 5,77E+01 | 3,91E-09 | 4,64E-08
Zc3h7a 6,31E-01 | 6,92E+00 | 5,87E+01 | 4,15E-09 | 4,92E-08
Oaslg 1,15e+01 | 5,52E+00 | 6,56E+02 | 4,29E-09 | 5,08E-08
Cnot6l 1,04E+00 | 7,05E+00 | 1,09E+02 | 4,49E-09 | 5,27E-08
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Ap5bl 7,36E-01 | 3,15E+00 | 4,47E+01 | 4,83E-09 | 5,63E-08
Oasl2 9,85E+00 | 8,00E+00 | 6,34E+02 | 4,95E-09 | 5,75E-08
Ifi203,ps 9,71E+00 | 5,50E+00 | 6,30E+02 | 5,07E-09 | 5,88E-08
Gadd45g 7,79E-01 | 5,07E+00 | 7,24E+01 | 5,34E-09 | 6,18E-08
Oasla 1,11E+01 | 6,20E+00 | 6,21E+02 | 5,36E-09 | 6,19E-08
Cyp4v3 1,12E+00 | 4,20E+00 | 1,01E+02 | 5,55E-09 | 6,42E-08
Gbp8 5,17E+00 | 9,35E+00 | 5,96E+02 | 5,75E-09 | 6,62E-08
Angptl6 8,13E-01 | 2,66E+00 | 4,39E+01 | 6,26E-09 | 7,17E-08
Gbp6 6,48E+00 | 6,83E+00 | 5,92E+02 | 6,49E-09 | 7,39E-08
Gm12764 8,77e-01 | 2,48E+00 | 4,37E+01 | 6,60E-09 | 7,52E-08
Rnaset2a 6,87E-01 | 3,23E+00 | 4,34E+01 | 7,35E-09 | 8,33E-08
Rnf152 8,54E-01 | 3,91E+00 | 6,62E+01 | 7,36E-09 | 8,33E-08
Gm49673 6,87E-01 | 3,23E+00 | 4,32E+01 | 7,63E-09 | 8,63E-08
Gm37893 8,44E-01 | 2,63E+00 | 4,32E+01 | 7,68E-09 | 8,66E-08
Mx1 1,03E+01 | 8,08E+00 | 5,65E+02 | 7,84E-09 | 8,83E-08
Meiob 2,96E+00 | 4,64E+00 | 3,56E+02 | 8,17E-09 | 9,17E-08
Lrrk1 5,87E-01 | 5,97E+00 | 5,27E+01 | 8,30E-09 | 9,29E-08
Gbp9 5,28E+00 | 9,15E+00 | 5,44E+02 | 8,94E-09 | 9,98E-08
Phfllb 1,00E+01 | 3,69E+00 | 5,27E+02 | 9,82E-09 | 1,09E-07
Gm31718 9,30E-01 | 2,16E+00 | 4,22E+01 | 1,05E-08 | 1,15E-07
Stc2 5,92E-01 | 3,77E+00 | 4,19E+01 | 1,18E-08 | 1,29E-07
X9330179D12Rik 7,70E-01 | 2,78E+00 | 4,17E+01 | 1,23E-08 | 1,34E-07
Caspl 3,A8E+00 | 9,78E-01 | 1,21E+02 | 1,26E-08 | 1,37E-07
Tsacc 8,64E-01 | 4,16E+00 | 6,99E+01 | 1,27E-08 | 1,38E-07
Ifit3b 1,07E+01 | 9,89E+00 | 4,98E+02 | 1,30E-08 | 1,41E-07
Trim30a 1,04E+01 | 8,61E+00 | 4,94E+02 | 1,35E-08 | 1,45E-07
Rttn 6,07E-01 | 3,38E+00 | 4,12E+01 | 1,45E-08 | 1,55E-07
Gm4841 1,24E+01 | 4,11E+00 | 4,84E+02 | 1,47E-08 | 1,57E-07
Sult6bl 1,10E+00 | 1,58E+00 | 4,09E+01 | 1,60E-08 | 1,70E-07
Wdpcp 5,90E-01 | 3,62E+00 | 4,07E+01 | 1,72E-08 | 1,82E-07
BC023105 1,05E+01 | 2,92E+00 | 4,21E+02 | 1,82E-08 | 1,92E-07
Tmem236 1,21E+00 | 1,39E+00 | 4,31E+01 | 1,98E-08 | 2,08E-07
Gm38392 7,83E-01 | 4,26E+00 | 6,23E+01 | 2,04E-08 | 2,13E-07
Scn8a 7,61E-01 | 2,68E+00 | 4,01E+01 | 2,07E-08 | 2,17E-07
Rbm41 6,41E-01 | 4,06E+00 | 4,69E+01 | 2,16E-08 | 2,25E-07
Igsf8 6,43E-01 | 5,95E+00 | 5,64E+01 | 2,33E-08 | 2,42E-07
Rnf150 6,39E-01 | 3,12E+00 | 3,95E+01 | 2,50E-08 | 2,58E-07
A330040F15Rik 3,76E+00 | 5,46E+00 | 4,04E+02 | 2,53E-08 | 2,61E-07
Gm19918 5,89E-01 | 3,53E+00 | 3,93E+01 | 2,69E-08 | 2,77E-07
Mkx 7,74E-01 | 2,66E+00 | 3,92E+01 | 2,75E-08 | 2,83E-07
Gm8995 1,22E+01 | 4,56E+00 | 4,12E+02 | 2,79E-08 | 2,86E-07
Rpe 6,42E-01 | 6,87E+00 | 5,58E+01 | 2,91E-08 | 2,98E-07
Gm28809 8,92E-01 | 2,13E+00 | 3,87E+01 | 3,29E-08 | 3,34E-07
Rab21 8,36E-01 | 6,51E+00 | 7,58E+01 | 3,49E-08 | 3,51E-07
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Rgll 8,13E-01 | 2,63E+00 | 3,87E+01 | 3,51E-08 | 3,54E-07
Snord12 8,29E-01 | 5,40E+00 | 7,35E+01 | 3,72E-08 | 3,73E-07
Rab29 6,66E-01 | 3,19E+00 | 3,81E+01 | 4,06E-08 | 4,03E-07
X2700069118Rik 1,16E+00 | 1,02E+00 | 3,81E+01 | 4,06E-08 | 4,03E-07
Zfp976 6,34E-01 | 3,36E+00 | 3,81E+01 | 4,42E-08 | 4,36E-07
Gbp2b 8,69E+00 | 4,26E+00 | 3,53E+02 | 5,22E-08 | 5,09E-07
Zgrfl 9,69E-01 | 1,68E+00 | 3,73E+01 | 5,26E-08 | 5,12E-07
Gbp4 6,98E+00 | 7,29E+00 | 3,47E+02 | 5,58E-08 | 5,40E-07
Gm4117 6,16E-01 | 3,27E+00 | 3,67E+01 | 6,47E-08 | 6,21E-07
X1700039E22Rik 1,09E+00 | 2,06E+00 | 4,31E+01 | 6,77E-08 | 6,46E-07
Cybb 3,75E+00 | 7,88E+00 | 3,26E+02 | 7,06E-08 | 6,73E-07
Pdp1l 6,66E-01 | 2,89E+00 | 3,62E+01 | 7,49E-08 | 7,11E-07

Mvp 6,15E-01 | 6,78E+00 | 5,10E+01 | 7,51E-08 | 7,12E-07
Mfhasl 6,61E-01 | 3,74E+00 | 4,24E+01 | 8,94E-08 | 8,35E-07
Tmem184a 6,78E-01 | 2,80E+00 | 3,56E+01 | 9,33E-08 | 8,68E-07
Gm19144 8,99E-01 | 1,84E+00 | 3,51E+01 | 1,09E-07 | 1,00E-06
Gm17089 1,04E+00 | 1,38E+00 | 3,50E+01 | 1,12E-07 | 1,03E-06
C130074G19Rik 6,97E-01 | 7,25E+00 | 5,70E+01 | 1,22E-07 | 1,11E-06
Gm19221 6,41E-01 | 3,01E+00 | 3,44E+01 | 1,37E-07 | 1,24E-06
A730085K08Rik 6,65E-01 | 2,81E+00 | 3,44E+01 | 1,39E-07 | 1,26E-06
Mtcpl 6,44E-01 | 4,25E+00 | 4,53E+01 | 1,58E-07 | 1,41E-06
Cd276 5,85E-01 | 3,34E+00 | 3,39E+01 | 1,68E-07 | 1,49E-06

Fut8 5,95E-01 | 3,15E+00 | 3,37E+01 | 1,75E-07 | 1,55E-06
Slc7all 1,38E+00 | 1,26E+00 | 4,30E+01 | 1,80E-07 | 1,59E-06
Cxcl10 1,13E+01 | 8,78E+00 | 2,52E+02 | 2,00E-07 | 1,75E-06
Riox2 6,88E-01 | 2,67E+00 | 3,33E+01 | 2,03E-07 | 1,79E-06
Sp140 2,81E+00 | 2,53E+00 | 1,34E+02 | 2,20E-07 | 1,90E-06
Rsad2 1,26E+01 | 9,37E+00 | 2,45E+02 | 2,24E-07 | 1,93E-06
Slc25a22 1,42E+00 | 5,87E+00 | 1,27E+02 | 2,28E-07 | 1,96E-06
Map3k1l 6,31E-01 | 6,68E+00 | 4,96E+01 | 2,31E-07 | 1,99E-06
Enpp4 3,24E+00 | 7,11E+00 | 2,40E+02 | 2,39E-07 | 2,05E-06
Mppel 6,01E-01 | 4,79E+00 | 4,46E+01 | 2,40E-07 | 2,06E-06
Trp53inpl 1,03E+00 | 8,55E+00 | 8,46E+01 | 2,41E-07 | 2,07E-06
1134 5,99E-01 | 3,04E+00 | 3,27E+01 | 2,50E-07 | 2,14E-06
Ccdc88a 5,92E-01 | 5,42E+00 | 4,52E+01 | 2,73E-07 | 2,32E-06
Enox1 8,23E-01 | 2,07E+00 | 3,24E+01 | 2,76E-07 | 2,35E-06
Art3 1,11E+01 | 9,08E+00 | 2,32E+02 | 2,78E-07 | 2,36E-06
Acss20s 6,74E-01 | 2,75E+00 | 3,23E+01 | 2,87E-07 | 2,42E-06
Agp9 1,04E+00 | 1,11E+00 | 3,23E+01 | 2,87E-07 | 2,42E-06
Stxbp1l 1,70E+00 | 5,19E+00 | 1,47E+02 | 3,26E-07 | 2,73E-06
X1700016L21Rik 1,30E+00 | 5,71E-01 | 3,55E+01 | 3,53E-07 | 2,92E-06
Gm47260 7,91E-01 | 2,23E+00 | 3,14E+01 | 3,96E-07 | 3,24E-06
Glrpl 2,14E+00 | 3,21E+00 | 1,26E+02 | 4,20E-07 | 3,42E-06
Exph5 1,40E+00 | 2,79E+00 | 6,70E+01 | 4,34E-07 | 3,54E-06
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Stk40 6,69E-01 | 4,21E+00 | 4,43E+01 | 4,49E-07 | 3,63E-06
F830016B08Rik 8,93E+00 | 2,56E+00 | 2,01E+02 | 4,85E-07 | 3,89E-06
Gm28347 6,35E+00 | 4,72E-01 | 1,22E+02 | 5,36E-07 | 4,27E-06
Ltbpl 7,08E-01 | 2,51E+00 | 3,05E+01 | 5,36E-07 | 4,27E-06
Glccil 1,56E+00 | 3,09E+00 | 8,24E+01 | 5,87E-07 | 4,65E-06
Cfh 8,91E-01 | 2,29E+00 | 3,38E+01 | 5,91E-07 | 4,68E-06
D16Ertd472e 9,98E-01 | 1,16E+00 | 3,00E+01 | 6,45E-07 | 5,07E-06
Sinhcaf 6,46E-01 | 2,87E+00 | 2,99E+01 | 6,78E-07 | 5,30E-06
Socs6 6,88E-01 | 5,72E+00 | 5,08E+01 | 7,81E-07 | 6,03E-06
Arhgap10 6,75E-01 | 2,57E+00 | 2,94E+01 | 8,19E-07 | 6,31E-06
Cnhnm4 5,95E-01 | 2,91E+00 | 2,92E+01 | 8,78E-07 | 6,70E-06
G630064G18Rik 7,02E-01 | 2,44E+00 | 2,91E+01 | 9,09E-07 | 6,92E-06
Ccdcl73 6,17E-01 | 2,81E+00 | 2,90E+01 | 9,28E-07 | 7,05E-06
Al429214 7,08E-01 | 2,40E+00 | 2,89E+01 | 9,80E-07 | 7,40E-06
l117ra 6,29E-01 | 2,77E+00 | 2,87E+01 | 1,04E-06 | 7,82E-06
lgck 5,89E-01 | 3,01E+00 | 2,87E+01 | 1,05E-06 | 7,87E-06
Ly96 9,55E-01 | 1,64E+00 | 3,00E+01 | 1,11E-06 | 8,27E-06
AW112010 3,76E+00 | 8,18E+00 | 1,62E+02 | 1,14E-06 | 8,47E-06
Atf3 2,70E+00 | 4,30E+00 | 1,59E+02 | 1,17E-06 | 8,64E-06
Fbxo33 6,87E-01 | 3,89E+00 | 4,01E+01 | 1,17E-06 | 8,64E-06
Extl 1,32E+00 | 7,16E+00 | 1,02E+02 | 1,18E-06 | 8,70E-06
Mirl7hg 6,51E-01 | 2,64E+00 | 2,83E+01 | 1,19E-06 | 8,78E-06
Sfxn2 1,21E+00 | 6,65E+00 | 9,28E+01 | 1,21E-06 | 8,87E-06
Tead4 6,93E-01 | 4,30E+00 | 4,46E+01 | 1,22E-06 | 8,95E-06
Hnmt 7,33E-01 | 2,40E+00 | 2,81E+01 | 1,29E-06 | 9,44E-06
Tutd 1,12E+00 | 6,53E+00 | 8,49E+01 | 1,30E-06 | 9,52E-06
Gm31166 6,76E-01 | 2,40E+00 | 2,79E+01 | 1,41E-06 | 1,02E-05
X9530082P21Rik 1,96E+00 | 5,01E+00 | 1,40E+02 | 1,43E-06 | 1,03E-05
Marcksl1 5,92E-01 | 3,29E+00 | 2,99E+01 | 1,43E-06 | 1,04E-05
Asap3 2,80E+00 | 4,06E+00 | 1,42E+02 | 1,89E-06 | 1,34E-05
Lrrc49 7,30E-01 | 2,17E+00 | 2,70E+01 | 1,93E-06 | 1,37E-05
Cxcl11 1,08E+01 | 6,59E+00 | 1,40E+02 | 2,02E-06 | 1,42E-05
Gm45857 7,53E-01 | 2,04E+00 | 2,65E+01 | 2,35E-06 | 1,63E-05
Tbcldl 1,24E+00 | 5,81E+00 | 8,95E+01 | 2,36E-06 | 1,64E-05
Gm24718 7,42E-01 | 2,03E+00 | 2,64E+01 | 2,42E-06 | 1,67E-05
Ginsl 7,99E-01 | 1,70E+00 | 2,64E+01 | 2,44E-06 | 1,69E-05
Cerl2 8,78E+00 | 4,53E+00 | 1,31E+02 | 2,61E-06 | 1,80E-05
Traf5 6,40E-01 | 2,53E+00 | 2,58E+01 | 3,03E-06 | 2,06E-05
Rbms1 7,73E-01 | 6,47E+00 | 5,26E+01 | 3,05E-06 | 2,06E-05
H2,Q10 2,82E+00 | 3,17E+00 | 1,19E+02 | 3,12E-06 | 2,11E-05
Dnah7b 6,47E-01 | 2,43E+00 | 2,57E+01 | 3,17E-06 | 2,14E-05
Gm2350 8,11E-01 | 1,69E+00 | 2,54E+01 | 3,51E-06 | 2,34E-05
Cxcl9 8,73E+00 | 6,48E+00 | 1,21E+02 | 3,58E-06 | 2,38E-05
Gm45449 7,11E-01 | 2,06E+00 | 2,54E+01 | 3,61E-06 | 2,40E-05
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Gm37116 8,59E-01 | 1,31E+00 | 2,53E+01 | 3,71E-06 | 2,46E-05
Pax3 6,77E-01 | 2,34E+00 | 2,53E+01 | 3,71E-06 | 2,46E-05
Pidk2b 7,33E-01 | 6,21E+00 | 4,89E+01 | 3,76E-06 | 2,49E-05
Ap1ls3 7,29E-01 | 2,09E+00 | 2,52E+01 | 3,81E-06 | 2,52E-05
Gm9869 5,67E+00 | 8,29E-01 | 1,02E+02 | 3,95E-06 | 2,60E-05
Hmgal 9,68E-01 | 4,81E+00 | 6,17E+01 | 4,12E-06 | 2,71E-05
Gm48427 1,73E+00 | 1,47E+00 | 4,81E+01 | 4,24E-06 | 2,78E-05
X4930471E19Rik 8,21E-01 | 1,49E+00 | 2,48E+01 | 4,40E-06 | 2,87E-05
X1200007C13Rik 1,15E+00 | 1,17E+00 | 2,95E+01 | 4,90E-06 | 3,17E-05
Lmcd1 7,68E-01 | 1,88E+00 | 2,42E+01 | 5,64E-06 | 3,61E-05
1133 7,20E-01 | 3,83E+00 | 3,77E+01 | 5,90E-06 | 3,76E-05
Cyp4dal2a 2,26E+00 | 3,07E+00 | 9,28E+01 | 6,72E-06 | 4,23E-05
Gm15564 2,63E+00 | 6,67E+00 | 1,02E+02 | 6,74E-06 | 4,24E-05
Cenf 7,68E-01 | 1,79E+00 | 2,34E+01 | 7,55E-06 | 4,71E-05
C78334 6,16E-01 | 2,54E+00 | 2,34E+01 | 7,66E-06 | 4,77E-05
Adapl 6,71E-01 | 2,63E+00 | 2,49E+01 | 7,81E-06 | 4,85E-05
Arhgap8 2,06E+00 | 3,22E+00 | 8,69E+01 | 7,89E-06 | 4,90E-05
Mir6972 2,17E+00 | 5,40E+00 | 9,69E+01 | 8,24E-06 | 5,08E-05
Cfap4a7 7,97E-01 | 1,66E+00 | 2,31E+01 | 8,61E-06 | 5,30E-05
Navl 5,97E-01 | 2,75E+00 | 2,30E+01 | 8,93E-06 | 5,47E-05
Gm42507 6,26E-01 | 2,51E+00 | 2,30E+01 | 9,08E-06 | 5,55E-05
Cmc4 6,11E-01 | 4,86E+00 | 3,60E+01 | 9,30E-06 | 5,67E-05
Cfb 1,97E+00 | 9,67E+00 | 9,35E+01 | 9,37E-06 | 5,71E-05
Gm33782 1,86E+00 | 1,58E+00 | 4,92E+01 | 9,58E-06 | 5,83E-05
Vnnl 3,31E+00 | 4,35E+00 | 9,27E+01 | 9,74E-06 | 5,91E-05
Histlhlc 7,16E-01 | 6,13E+00 | 4,39E+01 | 9,87E-06 | 5,98E-05
Gm45481 8,98E-01 | 1,07E+00 | 2,27E+01 | 9,95E-06 | 6,02E-05
Pdeda 5,97E-01 | 2,59E+00 | 2,26E+01 | 1,05E-05 | 6,32E-05
Gm35876 6,60E-01 | 2,25E+00 | 2,25E+01 | 1,08E-05 | 6,51E-05
Crybg3 7,20E-01 | 1,79E+00 | 2,24E+01 | 1,14E-05 | 6,80E-05
Rapgef5 1,20E+00 | 5,65E+00 | 7,22E+01 | 1,14E-05 | 6,82E-05
Nabl 9,93E-01 | 6,12E+00 | 6,01E+01 | 1,21E-05 | 7,16E-05
Gm22858 8,35E-01 | 1,23E+00 | 2,20E+01 | 1,35E-05 | 7,91E-05
Mastl 5,90E-01 | 2,58E+00 | 2,19E+01 | 1,35E-05 | 7,92E-05
Rassf9 6,21E-01 | 5,66E+00 | 3,71E+01 | 1,37E-05 | 8,04E-05
Gbp5 1,02E+01 | 5,61E+00 | 8,43E+01 | 1,39E-05 | 8,14E-05
X2310001H17Rik 1,19E+00 | 5,53E+00 | 6,92E+01 | 1,43E-05 | 8,35E-05
Vnn3 5,42E+00 | 4,15E+00 | 8,14E+01 | 1,59E-05 | 9,17E-05
Daam1l 1,18E+00 | 4,89E+00 | 6,53E+01 | 1,63E-05 | 9,40E-05
[113ral 1,09E+00 | 7,38E+00 | 6,28E+01 | 1,65E-05 | 9,49E-05
Ppplrl5a 1,83E+00 | 5,77E+00 | 7,97E+01 | 1,72E-05 | 9,86E-05
Bripl 8,10E-01 | 1,48E+00 | 2,13E+01 | 1,72E-05 | 9,87E-05
Npr3 8,12E-01 | 1,26E+00 | 2,13E+01 | 1,76E-05 | 1,00E-04
Hcar2 8,01E+00 | 1,95E+00 | 7,82E+01 | 1,84E-05 | 1,05E-04
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Osmr 2,92E+00 | 5,39E+00 | 7,82E+01 | 1,85E-05 | 1,05E-04
Ms4adb 3,59E+00 | 2,38E+00 | 7,75E+01 | 1,90E-05 | 1,08E-04
Rgs19 8,28E-01 | 1,23E+00 | 2,09E+01 | 2,04E-05 | 1,14E-04
Gm43980 6,90E-01 | 3,28E+00 | 2,89E+01 | 2,08E-05 | 1,16E-04
Gm20470 7,78E-01 | 3,68E+00 | 3,51E+01 | 2,13E-05 | 1,19E-04
Ccl7 6,19E+00 | 2,32E+00 | 7,49E+01 | 2,17E-05 | 1,21E-04
Gm25405 9,44E+00 | 2,39E+00 | 1,31E+02 | 2,21E-05 | 1,23E-04
Acodl 7,A0E+00 | 3,15E+00 | 7,43E+01 | 2,24E-05 | 1,24E-04
Csrpl 1,19E+00 | 6,56E+00 | 6,54E+01 | 2,26E-05 | 1,25E-04
l13ra 5,94E-01 | 2,52E+00 | 2,06E+01 | 2,34E-05 | 1,29E-04
Gm26574 6,39E-01 | 2,17E+00 | 2,04E+01 | 2,48E-05 | 1,37E-04
Manscl 8,24E-01 | 1,21E+00 | 2,04E+01 | 2,51E-05 | 1,38E-04
Dusp28 1,04E+00 | 4,25E+00 | 5,13E+01 | 2,58E-05 | 1,41E-04
Etve 9,75E-01 | 6,18E+00 | 5,39E+01 | 2,62E-05 | 1,43E-04
Gm43791 7,28E-01 | 1,75E+00 | 2,02E+01 | 2,67E-05 | 1,46E-04
EmI6 6,56E-01 | 1,99E+00 | 2,02E+01 | 2,72E-05 | 1,48E-04
X4930592A05Rik 8,53E-01 | 4,85E+00 | 4,53E+01 | 2,72E-05 | 1,48E-04
Ubd 4,30E+00 | 2,75E+00 | 7,02E+01 | 2,76E-05 | 1,50E-04
BE692007 5,42E+00 | 1,14E+00 | 6,85E+01 | 3,01E-05 | 1,62E-04
Zeb2 1,15E+00 | 1,72E+00 | 2,87E+01 | 3,10E-05 | 1,66E-04
Gm8369 5,86E+00 | 1,12E+00 | 6,68E+01 | 3,31E-05 | 1,77E-04
Mir3473g 7,72E-01 | 1,31E+00 | 1,97E+01 | 3,31E-05 | 1,77E-04
Mir6953 7,01E-01 | 1,86E+00 | 1,95E+01 | 3,57E-05 | 1,90E-04
Itpkb 7,47E-01 | 2,10E+00 | 2,12E+01 | 3,62E-05 | 1,92E-04
Xkr9 9,45E-01 | 5,72E+00 | 5,00E+01 | 3,80E-05 | 2,00E-04
Irfl 2,13E+00 | 7,97E+00 | 6,41E+01 | 3,87E-05 | 2,03E-04
Garnl3 7,79E-01 | 1,28E+00 | 1,91E+01 | 4,24E-05 | 2,21E-04
Ms4abc 5,56E+00 | 8,79E-01 | 6,24E+01 | 4,26E-05 | 2,22E-04
Nemp2 6,72E-01 | 1,91E+00 | 1,90E+01 | 4,36E-05 | 2,26E-04
Eif5a2 7,53E-01 | 1,31E+00 | 1,89E+01 | 4,65E-05 | 2,41E-04
Pax2 1,16E+00 | 5,48E+00 | 5,55E+01 | 5,09E-05 | 2,60E-04
Gm6627 6,60E-01 | 1,80E+00 | 1,86E+01 | 5,22E-05 | 2,66E-04
Gm2164 1,66E+00 | 3,34E+00 | 5,64E+01 | 5,37E-05 | 2,72E-04
Myom3 7,39E-01 | 2,37E+00 | 2,16E+01 | 5,48E-05 | 2,78E-04
Lrmda 6,47E-01 | 1,92E+00 | 1,84E+01 | 5,61E-05 | 2,83E-04
Hhat 7,13E-01 | 1,37E+00 | 1,84E+01 | 5,75E-05 | 2,89E-04
mt,Rnr2 8,37E-01 | 9,82E+00 | 4,05E+01 | 6,14E-05 | 3,07E-04
Nucb?2 1,04E+00 | 5,23E+00 | 4,90E+01 | 6,56E-05 | 3,26E-04
Uaca 2,59E+00 | 5,65E+00 | 5,51E+01 | 6,67E-05 | 3,30E-04
Ifrd1 6,19E-01 | 5,54E+00 | 3,13E+01 | 7,01E-05 | 3,45E-04
Gm26538 5,86E-01 | 2,20E+00 | 1,79E+01 | 7,13E-05 | 3,51E-04
Casp4 4,92E+00 | 3,87E+00 | 5,36E+01 | 7,38E-05 | 3,62E-04
Trdmtl 6,13E-01 | 2,10E+00 | 1,77E+01 | 7,50E-05 | 3,67E-04
Rgs17 6,71E-01 | 1,61E+00 | 1,77E+01 | 7,58E-05 | 3,71E-04
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X2810457GO06Rik 8,14E-01 | 9,81E-01 | 1,75E+01 | 8,22E-05 | 3,99E-04
Nuprl 1,32E+00 | 2,33E+00 | 3,42E+01 | 8,24E-05 | 4,00E-04
Alpk1 1,47E+00 | 4,06E+00 | 5,11E+01 | 8,50E-05 | 4,12E-04

Gm23205 7,12E-01 | 1,42E+00 | 1,74E+01 | 8,54E-05 | 4,14E-04
Gm25878 7,21E-01 | 1,91E+00 | 1,82E+01 | 9,91E-05 | 4,72E-04
Gm47015 6,80E-01 | 1,51E+00 | 1,66E+01 | 1,22E-04 | 5,72E-04
Kansl1l 6,52E-01 | 6,67E+00 | 3,07E+01 | 1,28E-04 | 6,00E-04
Brinp3 1,65E+00 | 2,05E+00 | 3,56E+01 | 1,36E-04 | 6,30E-04
11rn 3,00E+00 | 9,24E-01 | 4,36E+01 | 1,37E-04 | 6,35E-04
Cchcerl 5,90E-01 | 3,33E+00 | 2,13E+01 | 1,42E-04 | 6,54E-04
Acnat2 6,82E-01 | 1,49E+00 | 1,62E+01 | 1,42E-04 | 6,55E-04
Otud1l 6,25E-01 | 1,90E+00 | 1,62E+01 | 1,46E-04 | 6,71E-04
Tlr2 5,87E+00 | 5,54E+00 | 4,38E+01 | 1,51E-04 | 6,92E-04
Mierl 7,13E-01 | 6,02E+00 | 3,24E+01 | 1,55E-04 | 7,06E-04
Ankl 7,39E-01 | 1,28E+00 | 1,60E+01 | 1,56E-04 | 7,13E-04
Plekhs1 3,28E+00 | 2,46E+00 | 4,34E+01 | 1,57E-04 | 7,14E-04
Gm47218 7,03E-01 | 1,33E+00 | 1,60E+01 | 1,58E-04 | 7,22E-04
Ldb3 6,29E-01 | 1,63E+00 | 1,59E+01 | 1,65E-04 | 7,49E-04
Arhgap24 1,01E+00 | 4,57E+00 | 3,98E+01 | 1,67E-04 | 7,55E-04
Snx10 8,64E-01 | 7,07E+00 | 3,68E+01 | 1,78E-04 | 8,01E-04
C430019N01Rik 6,30E-01 | 1,82E+00 | 1,56E+01 | 1,83E-04 | 8,23E-04
Ssc4d 7,50E-01 | 2,02E+00 | 1,82E+01 | 1,85E-04 | 8,29E-04
Lpar6 6,77E-01 | 5,73E+00 | 3,00E+01 | 1,95E-04 | 8,69E-04
Mok 6,69E-01 | 1,48E+00 | 1,54E+01 | 2,01E-04 | 8,92E-04
Zfp945 1,36E+00 | 5,22E+00 | 3,97E+01 | 2,12E-04 | 9,39E-04
Pegl0 6,86E-01 | 1,32E+00 | 1,52E+01 | 2,23E-04 | 9,79E-04
Gm17334 2,05E+00 | 3,49E+00 | 3,91E+01 | 2,25E-04 | 9,85E-04
Gm16567 7,75E-01 | 2,17E+00 | 1,87E+01 | 2,28E-04 | 9,96E-04
Slc10a2 1,06E+00 | 6,29E+00 | 3,83E+01 | 2,33E-04 | 1,01E-03
Gm44867 4,60E+00 | 1,82E+00 | 3,78E+01 | 2,52E-04 | 1,08E-03
Clica 1,11E+00 | 7,08E+00 | 3,76E+01 | 2,53E-04 | 1,09E-03
Mylip 7,04E-01 | 1,15E+00 | 1,48E+01 | 2,60E-04 | 1,11E-03
Gm49392 7,03E-01 | 1,00E+00 | 1,48E+01 | 2,67E-04 | 1,14E-03
Snai2 1,26E+00 | 3,25E+00 | 3,46E+01 | 2,76E-04 | 1,17E-03
Gdf15 1,28E+00 | 3,37E+00 | 3,51E+01 | 2,83E-04 | 1,20E-03
Collla2 7,27E-01 | 3,58E+00 | 2,42E+01 | 2,92E-04 | 1,23E-03
Clsl 7,97E-01 | 2,40E+00 | 1,94E+01 | 3,13E-04 | 1,31E-03
Katnal 7,33E-01 | 4,17E+00 | 2,67E+01 | 3,17E-04 | 1,33E-03
Plscr2 9,49E-01 | 8,71E+00 | 3,30E+01 | 3,67E-04 | 1,51E-03
Abtb2 1,35E+00 | 3,82E+00 | 3,35E+01 | 3,79E-04 | 1,55E-03
II5ra 6,32E-01 | 5,31E+00 | 2,53E+01 | 3,89E-04 | 1,59E-03
Dusp22 1,18E+00 | 5,10E+00 | 3,27E+01 | 4,11E-04 | 1,67E-03
Creb5 1,24E+00 | 3,26E+00 | 3,14E+01 | 4,16E-04 | 1,69E-03
Gm13212 1,28E+00 | 2,39E+00 | 2,67E+01 | 4,18E-04 | 1,69E-03
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1115 1,88E+00 | 3,51E+00 | 3,25E+01 | 4,19E-04 | 1,70E-03
Epha7 1,02E+00 | 4,70E+00 | 3,22E+01 | 4,21E-04 | 1,70E-03
Runx2 6,17E-01 | 5,03E+00 | 2,35E+01 | 5,15E-04 | 2,04E-03

Csfl 2,55E+00 | 7,33E+00 | 2,99E+01 | 5,55E-04 | 2,18E-03
Ch25h 6,58E+00 | 9,25E-01 | 2,98E+01 | 5,60E-04 | 2,19E-03
Ube2el 7,53E-01 | 5,46E+00 | 2,70E+01 | 5,64E-04 | 2,20E-03
Spdll 6,38E-01 | 1,54E+00 | 1,29E+01 | 6,78E-04 | 2,60E-03

Egrl 1,47E+00 | 6,12E+00 | 2,80E+01 | 6,89E-04 | 2,63E-03
Gprc5b 6,15E-01 | 5,05E+00 | 2,22E+01 | 7,09E-04 | 2,70E-03
Dock11 1,18E+00 | 1,05E+00 | 1,80E+01 | 7,50E-04 | 2,83E-03
Cd2ap 5,96E-01 | 8,63E+00 | 2,16E+01 | 7,54E-04 | 2,85E-03

Gm20512 8,40E-01 | 4,38E+00 | 2,55E+01 | 8,00E-04 | 3,00E-03
Atxn7l10s2 6,86E-01 | 3,38E+00 | 1,93E+01 | 8,01E-04 | 3,00E-03
Kpna3 8,18E-01 | 6,62E+00 | 2,58E+01 | 8,34E-04 | 3,11E-03
Gm26763 1,29E+00 | 2,29E+00 | 2,31E+01 | 8,43E-04 | 3,13E-03
Gm7340 7,15E-01 | 1,29E+00 | 1,28E+01 | 9,34E-04 | 3,44E-03
Anxab 6,50E-01 | 6,81E+00 | 2,23E+01 | 9,74E-04 | 3,56E-03
Atxn7I1 8,60E-01 | 3,90E+00 | 2,31E+01 | 1,03E-03 | 3,74E-03
Gem 3,75E+00 | -8,94E-02 | 2,43E+01 | 1,07E-03 | 3,87E-03
Map3k8 3,01E+00 | 2,41E+00 | 2,42E+01 | 1,10E-03 | 3,95E-03
Neurl3 3,48E+00 | 6,16E+00 | 2,37E+01 | 1,17E-03 | 4,17E-03
Fos 2,65E+00 | 2,94E+00 | 2,37E+01 | 1,17E-03 | 4,17E-03
Tnfaip8 1,31E+00 | 2,52E+00 | 2,23E+01 | 1,24E-03 | 4,38E-03

Hpx 7,27E-01 | 7,37E+00 | 2,23E+01 | 1,25E-03 | 4,40E-03
Jak2 1,14E+00 | 8,12E+00 | 2,32E+01 | 1,25E-03 | 4,40E-03
Ptbp3 6,71E-01 | 7,40E+00 | 2,13E+01 | 1,29E-03 | 4,53E-03

Ccl2 3,94E+00 | 8,69E+00 | 2,29E+01 | 1,30E-03 | 4,57E-03

Gm17268 3,93E+00 | 8,69E+00 | 2,29E+01 | 1,31E-03 | 4,57E-03
Ccnd3 7,31E-01 | 7,01E+00 | 2,15E+01 | 1,46E-03 | 5,03E-03

Ly75 1,37E+00 | 4,90E+00 | 2,19E+01 | 1,49E-03 | 5,10E-03

Glipr2 1,11E+00 | 5,58E+00 | 2,18E+01 | 1,51E-03 | 5,16E-03
Gm10371 8,47E-01 | 3,89E+00 | 2,06E+01 | 1,61E-03 | 5,47E-03
Zbtb10 8,80E-01 | 4,84E+00 | 2,11E+01 | 1,67E-03 | 5,65E-03
Nectin2 1,02E+00 | 5,72E+00 | 2,09E+01 | 1,72E-03 | 5,78E-03
Diaph2 6,93E-01 | 5,68E+00 | 1,99E+01 | 1,84E-03 | 6,13E-03

Ntnl 1,58E+00 | 2,08E+00 | 2,01E+01 | 1,89E-03 | 6,25E-03

Gls 7,14E-01 | 7,01E+00 | 1,98E+01 | 1,93E-03 | 6,36E-03
Saa3 8,05E+00 | 6,21E+00 | 2,01E+01 | 1,93E-03 | 6,36E-03

Gm26669 8,80E-01 | 6,05E+00 | 2,01E+01 | 1,93E-03 | 6,37E-03
Serpinb8 7,88E-01 | 4,53E+00 | 1,98E+01 | 1,96E-03 | 6,45E-03
Zfp36I1 8,83E-01 | 6,20E+00 | 1,99E+01 | 2,01E-03 | 6,59E-03
Mxd1 1,94E+00 | 4,83E+00 | 1,98E+01 | 2,04E-03 | 6,69E-03
Cd109 5,92E-01 | 1,26E+00 | 1,02E+01 | 2,08E-03 | 6,79E-03
Nos2 1,02E+01 | 5,48E+00 | 1,94E+01 | 2,15E-03 | 7,01E-03
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Tnfrsflb 1,54E+00 | 4,56E+00 | 1,86E+01 | 2,44E-03 | 7,81E-03
KIf6 1,05E+00 | 7,49E+00 | 1,84E+01 | 2,51E-03 | 8,00E-03
Mir155hg 2,21E+00 | 2,55E+00 | 1,83E+01 | 2,55E-03 | 8,11E-03
116 4,67E+00 | -1,07E-01 | 1,82E+01 | 2,62E-03 | 8,29E-03
Tmem30a 6,71E-01 | 7,75E+00 | 1,77E+01 | 2,63E-03 | 8,32E-03
Gngl2 6,64E-01 | 8,11E+00 | 1,73E+01 | 2,81E-03 | 8,78E-03
Serpina3f 6,14E+00 | 3,82E-01 | 1,77E+01 | 2,81E-03 | 8,78E-03
Csrnpl 9,01E-01 | 4,55E+00 | 1,75E+01 | 2,93E-03 | 9,09E-03
Skil 6,58E-01 | 6,51E+00 | 1,71E+01 | 2,97E-03 | 9,20E-03

Raphl

1,09E+00

6,21E+00

1,71E+01

3,14E-03

9,68E-03

Genes expressos diferencialmente em células tratadas com APAP 1mM

comparado ao controle de células nao tratadas

Gene logFC logCPM F PValue FDR
Serpinb9b -8,06E-01 | 5,00E+00 | 1,02E+02 | 2,89E-15 | 1,95E-11
Akrlb7 -7,38E-01 | 7,09E+00 | 9,63E+01 | 9,65E-15 | 4,35E-11
Gm13857 -7,23E-01 | 6,17E+00 | 9,19E+01 | 2,49E-14 | 8,44E-11
Azgpl -6,57E-01 | 4,62E+00 | 7,30E+01 | 1,97E-12 | 5,33E-09
Eno3 -8,67E-01 | 5,09E+00 | 1,02E+02 | 8,23E-12 | 1,86E-08
Arhgap36 -6,62E-01 | 4,39E+00 | 6,55E+01 | 1,31E-11 | 2,52E-08
Cripl -7,95E-01 | 6,01E+00 | 9,02E+01 | 5,10E-11 | 7,67E-08
Serpina7 -1,35E+00 | 1,41E+00 | 5,79E+01 | 1,01E-10 | 1,37E-07
Cyp2c68 -7,04E-01 | 3,67E+00 | 5,52E+01 | 2,18E-10 | 2,46E-07
Cyp2c55 -7,56E-01 | 3,80E+00 | 5,92E+01 | 1,68E-09 | 1,62E-06
Gm48702 -6,29E-01 | 4,78E+00 | 5,64E+01 | 2,40E-09 | 2,17E-06
Lamc2 -6,10E-01 | 3,87E+00 | 4,42E+01 | 5,71E-09 | 4,16E-06
Ttc36 -6,23E-01 | 4,81E+00 | 5,37E+01 | 7,92E-09 | 5,36E-06
Spink4 -9,64E-01 | 2,04E+00 | 4,28E+01 | 8,74E-09 | 5,63E-06
Gm36099 -8,80E-01 | 2,50E+00 | 4,10E+01 | 1,57E-08 | 8,49E-06
Wnk2 -1,12E+00 | 1,40E+00 | 4,02E+01 | 2,03E-08 | 1,02E-05
Pax8 -5,99E-01 | 3,54E+00 | 3,92E+01 | 2,81E-08 | 1,36E-05
Fabp5 -5,86E-01 | 3,65E+00 | 3,86E+01 | 3,42E-08 | 1,60E-05
Apol7a -7,87E-01 | 3,63E+00 | 4,46E+01 | 9,38E-08 | 3,73E-05
Asgr2 -6,70E-01 | 2,97E+00 | 3,51E+01 | 1,10E-07 | 3,83E-05
Apobecl -6,44E-01 | 3,72E+00 | 3,36E+01 | 1,84E-07 | 5,40E-05
Hsf2bp -5,90E-01 | 2,95E+00 | 2,95E+01 | 7,90E-07 | 1,77E-04
X2010204K13Rik -9,25E-01 | 1,34E+00 | 2,94E+01 | 7,97E-07 | 1,77E-04
Ifi2712b -1,01E+00 | 1,81E+00 | 2,72E+01 | 1,80E-06 | 3,21E-04
Tektd -6,39E-01 | 2,77E+00 | 2,72E+01 | 1,84E-06 | 3,23E-04
Gm42603 -6,37E-01 | 2,79E+00 | 2,69E+01 | 1,99E-06 | 3,31E-04
Orm1l -6,39E-01 | 2,89E+00 | 2,69E+01 | 2,15E-06 | 3,51E-04
Gm6093 -9,77E-01 | 9,68E-01 | 2,66E+01 | 2,26E-06 | 3,60E-04
B230322F03Rik -8,51E-01 | 1,87E+00 | 2,70E+01 | 2,42E-06 | 3,76E-04
Sorbs3 -6,04E-01 | 2,72E+00 | 2,60E+01 | 2,86E-06 | 4,30E-04
Apof -1,20E+00 | 1,94E+00 | 2,81E+01 | 3,79E-06 | 5,13E-04
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Dbn1l -8,03E-01 | 1,48E+00 | 2,42E+01 | 5,62E-06 | 6,93E-04
Ltbpl -6,34E-01 | 2,51E+00 | 2,34E+01 | 7,56E-06 | 8,05E-04
Ltbp4 -6,90E-01 | 3,09E+00 | 2,86E+01 | 1,05E-05 | 9,60E-04
Gm27184 -8,07E-01 | 1,38E+00 | 2,21E+01 | 1,27E-05 | 1,12E-03
Gm13257 -6,37E-01 | 2,44E+00 | 2,06E+01 | 2,46E-05 | 1,76E-03
Gm9905 -7,13E-01 | 2,01E+00 | 2,05E+01 | 2,58E-05 | 1,82E-03
Plxnb3 -6,41E-01 | 2,27E+00 | 2,02E+01 | 2,72E-05 | 1,88E-03
BC064078 -6,76E-01 | 2,11E+00 | 2,02E+01 | 2,78E-05 | 1,90E-03
Muc5b -6,52E-01 | 2,99E+00 | 2,47E+01 | 2,80E-05 | 1,91E-03
Fbp2 -5,94E-01 | 2,34E+00 | 1,98E+01 | 3,26E-05 | 2,11E-03
Hrctl -6,20E-01 | 2,22E+00 | 1,96E+01 | 3,51E-05 | 2,22E-03
Pparg -6,76E-01 | 1,76E+00 | 1,95E+01 | 3,59E-05 | 2,26E-03

Cym -8,38E-01 | 1,13E+00 | 1,94E+01 | 3,72E-05 | 2,31E-03
Apoc2 -5,89E-01 | 5,09E+00 | 3,09E+01 | 4,47E-05 | 2,64E-03
X2310040G24Rik | -6,17E-01 | 2,59E+00 | 2,02E+01 | 4,85E-05 | 2,81E-03
Gm8130 -6,93E-01 | 2,30E+00 | 2,02E+01 | 5,59E-05 | 3,06E-03
A730090N16Rik -6,52E-01 | 1,83E+00 | 1,84E+01 | 5,61E-05 | 3,06E-03
Gm47577 -7,52E-01 | 1,38E+00 | 1,84E+01 | 5,73E-05 | 3,10E-03
Atp6v0ad -6,46E-01 | 1,71E+00 | 1,81E+01 | 6,36E-05 | 3,33E-03
Orm3 -7,26E-01 | 1,71E+00 | 1,80E+01 | 6,64E-05 | 3,42E-03
Cbin3 -6,01E-01 | 4,83E+00 | 2,96E+01 | 6,92E-05 | 3,45E-03
Tmprss6 -6,61E-01 | 4,52E+00 | 3,15E+01 | 7,04E-05 | 3,47E-03
Cyp2c65 -7,53E-01 | 1,27E+00 | 1,76E+01 | 7,99E-05 | 3,77E-03
X9130230NO9Rik | -7,11E-01 | 1,56E+00 | 1,73E+01 | 8,84E-05 | 3,97E-03
Lmcd1 -6,54E-01 | 1,88E+00 | 1,66E+01 | 1,19E-04 | 4,74E-03
Crb2 -7,26E-01 | 1,28E+00 | 1,65E+01 | 1,28E-04 | 4,95E-03
Ifi204 -6,13E-01 | 8,23E+00 | 2,50E+01 | 1,33E-04 | 5,09E-03
B430218F22Rik -8,43E-01 | 1,78E+00 | 1,95E+01 | 1,42E-04 | 5,33E-03
Gm47528 -6,13E-01 | 1,92E+00 | 1,58E+01 | 1,72E-04 | 6,09E-03
X4930471E19Rik | -6,69E-01 | 1,49E+00 | 1,55E+01 | 1,92E-04 | 6,53E-03
Tmem236 -7,67E-01 | 1,39E+00 | 1,59E+01 | 2,00E-04 | 6,75E-03
Gm28536 -6,43E-01 | 2,05E+00 | 1,60E+01 | 2,06E-04 | 6,88E-03
Gm36033 -7,41E-01 | 1,10E+00 | 1,53E+01 | 2,09E-04 | 6,95E-03
Gjb4 -7,30E-01 | 1,81E+00 | 1,69E+01 | 2,10E-04 | 6,95E-03
Acnat2 -6,75E-01 | 1,49E+00 | 1,51E+01 | 2,35E-04 | 7,49E-03
Pnmt -6,18E-01 | 1,61E+00 | 1,50E+01 | 2,41E-04 | 7,61E-03

Dctd -6,78E-01 | 1,32E+00 | 1,48E+01 | 2,63E-04 | 8,14E-03
Gm35853 -6,39E-01 | 1,43E+00 | 1,44E+01 | 3,07E-04 | 9,12E-03
X1200007C13Rik | -9,04E-01 | 1,17E+00 | 1,61E+01 | 3,14E-04 | 9,28E-03
Hpx -8,96E-01 | 7,37E+00 | 3,35E+01 | 3,21E-04 | 9,39E-03
Gm19935 -6,44E-01 | 1,37E+00 | 1,43E+01 | 3,26E-04 | 9,44E-03
Histlh1d 1,54E+00 | 2,64E+00 | 1,32E+02 | 1,13E-17 | 1,53E-13
Mphosph9 5,91E-01 | 4,27E+00 | 4,81E+01 | 2,94E-09 | 2,48E-06
Ckap2 1,10E+00 | 1,93E+00 | 4,57E+01 | 5,84E-09 | 4,16E-06
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Cascd 6,57E-01 | 3,09E+00 | 3,61E+01 | 7,78E-08 | 3,19E-05
Cenpe 8,54E-01 | 2,47E+00 | 3,51E+01 | 2,42E-07 | 6,85E-05
Pfn2 7,23E-01 | 2,39E+00 | 3,02E+01 | 6,07E-07 | 1,42E-04
Gm15834 6,19E-01 | 2,91E+00 | 2,79E+01 | 1,42E-06 | 2,78E-04
Genl 9,29E-01 | 1,17E+00 | 2,67E+01 | 2,20E-06 | 3,54E-04
Nanosl 7,49E-01 | 2,04E+00 | 2,64E+01 | 2,49E-06 | 3,83E-04
Kif15 6,44E-01 | 2,08E+00 | 2,00E+01 | 2,92E-05 | 1,95E-03
Gm47572 6,39E-01 | 1,71E+00 | 1,73E+01 | 9,17E-05 | 4,03E-03
Mybl1 6,32E-01 | 2,13E+00 | 1,71E+01 | 9,80E-05 | 4,14E-03
Gm16042 7,80E-01 | 1,02E+00 | 1,58E+01 | 1,74E-04 | 6,10E-03

Egrl

1,69E+00

6,12E+00

3,69E+01

2,74E-04

8,35E-03

Genes expressos diferencialmente em células infectadas com DENV-2 e

tratadas com APAP 1 mM comparado ao controle de células ndo tratadas,
Células infectads com DENV e Células tratadas com APAP

Gene logFC logCPM F PValue FDR
mt,TI1 -8,97E-01 | 4,71E+00 | 5,94E+01 | 2,73E-10 | 3,70E-06
Apob -7,51E-01 | 9,96E+00 | 4,56E+01 | 3,65E-09 | 1,24E-05
Sacs -7,17E-01 | 4,37E+00 | 4,13E+01 | 1,39E-08 | 1,76E-05
Histlh1ld -1,05e+00 | 2,64E+00 | 3,37E+01 | 1,80E-07 | 1,10E-04
Cep290 -6,34E-01 | 5,16E+00 | 3,17E+01 | 7,00E-07 | 2,56E-04
Prex2 -6,93E-01 | 3,97E+00 | 2,96E+01 | 7,57E-07 | 2,70E-04
Sfpq -6,59E-01 | 7,24E+00 | 3,34E+01 | 8,50E-07 | 2,74E-04
Cenpe -1,09E+00 | 2,47E+00 | 2,96E+01 | 1,39E-06 | 3,76E-04
Gm38372 -9,24E-01 | 2,74E+00 | 2,69E+01 | 2,27E-06 | 5,11E-04
Zfp182 -6,60E-01 | 4,59E+00 | 2,88E+01 | 4,58E-06 | 7,57E-04
Gm32461 -1,03E+00 | 2,01E+00 | 2,39E+01 | 6,33E-06 | 9,24E-04
Zmatl -6,48E-01 | 4,26E+00 | 2,62E+01 | 6,66E-06 | 9,49E-04
Akapl7b -5,96E-01 | 4,14E+00 | 2,38E+01 | 6,66E-06 | 9,49E-04
Ccdc68 -5,97E-01 | 3,72E+00 | 2,15E+01 | 1,62E-05 | 1,67E-03
Zfp971 -6,51E-01 | 3,27E+00 | 2,11E+01 | 1,91E-05 | 1,80E-03
Aspm -1,59E+00 | 9,94E-01 | 2,51E+01 | 1,99E-05 | 1,82E-03
Zfp101 -6,43E-01 | 3,54E+00 | 2,11E+01 | 2,00E-05 | 1,82E-03
Ift74 -6,02E-01 | 4,39E+00 | 2,28E+01 | 2,69E-05 | 2,15E-03
X1700061H18Rik -5,99E-01 | 3,45E+00 | 1,99E+01 | 3,12E-05 | 2,27E-03
n,R5s29 -7,58E-01 | 2,95E+00 | 1,92E+01 | 4,15E-05 | 2,75E-03
Gm26540 -6,31E-01 | 3,24E+00 | 1,86E+01 | 5,34E-05 | 3,09E-03
Smc2 -8,37E-01 | 2,91E+00 | 2,06E+01 | 6,52E-05 | 3,46E-03
Gm41031 -9,57E-01 | 1,96E+00 | 1,81E+01 | 6,52E-05 | 3,46E-03
X2810403D21Rik -6,73E-01 | 2,99E+00 | 1,79E+01 | 7,15E-05 | 3,66E-03
Kif15 -8,68E-01 | 2,08E+00 | 1,77E+01 | 7,55E-05 | 3,78E-03
Ckap2 -9,47E-01 | 1,93E+00 | 1,73E+01 | 1,02E-04 | 4,56E-03
Upp2 -7,16E-01 | 2,65E+00 | 1,69E+01 | 1,05E-04 | 4,57E-03
Pgm2I1 -5,85E-01 | 5,85E+00 | 2,12E+01 | 1,10E-04 | 4,69E-03
Chicl -6,12E-01 | 3,46E+00 | 1,73E+01 | 1,22E-04 | 5,05E-03
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Gm15834 -6,72E-01 | 2,91E+00 | 1,63E+01 | 1,35E-04 | 5,32E-03
Ccna2 -6,07E-01 | 3,45E+00 | 1,70E+01 | 1,45E-04 | 5,52E-03
mt,Tm -7,91E-01 | 2,38E+00 | 1,59E+01 | 1,61E-04 | 5,88E-03
Dcdc2a -6,00E-01 | 5,97E+00 | 2,00E+01 | 2,25E-04 | 7,21E-03
Brca2 -5,88E-01 | 3,13E+00 | 1,51E+01 | 2,27E-04 | 7,24E-03

Gm26348 -7,46E-01 | 2,27E+00 | 1,51E+01 | 2,30E-04 | 7,29E-03
Atp5I| -6,36E-01 | 2,91E+00 | 1,50E+01 | 2,44E-04 | 7,47E-03

Gm35330 -7,91E-01 | 2,51E+00 | 1,56E+01 | 2,51E-04 | 7,54E-03

Sult6bl -9,23E-01 | 1,58E+00 | 1,47E+01 | 2,76E-04 | 7,96E-03
Zfp229 -5,96E-01 | 3,32E+00 | 1,52E+01 | 3,03E-04 | 8,47E-03

Mis18bp1l -9,45E-01 | 1,45E+00 | 1,45E+01 | 3,06E-04 | 8,50E-03

Gm47126 -1,06E+00 | 1,75E+00 | 1,42E+01 | 3,40E-04 | 9,08E-03
Mbd4 -6,09E-01 | 2,99E+00 | 1,41E+01 | 3,52E-04 | 9,19E-03

BC006965 -7,29E-01 | 2,84E+00 | 1,54E+01 | 3,64E-04 | 9,30E-03
Zfp975 -6,07E-01 | 2,99E+00 | 1,41E+01 | 3,64E-04 | 9,30E-03
Cep55 -1,23E+00 | 1,75E+00 | 1,78E+01 | 3,76E-04 | 9,49E-03
Ccnb2 -9,49e-01 | 1,41E+00 | 1,40E+01 | 3,77E-04 | 9,51E-03

Vgll3 -6,27E-01 | 2,70E+00 | 1,39E+01 | 3,92E-04 | 9,67E-03
Spc25 -6,29E-01 | 2,98E+00 | 1,42E+01 | 3,95E-04 | 9,71E-03
Cip2a -8,25E-01 | 2,65E+00 | 1,59E+01 | 4,00E-04 | 9,80E-03
Psmb10 7,18E-01 | 5,89E+00 | 4,63E+01 | 2,97E-09 | 1,24E-05
Rabacl 7,99E-01 | 5,84E+00 | 5,18E+01 | 3,59E-09 | 1,24E-05
Mrpl4 7,26E-01 | 4,65E+00 | 4,45E+01 | 5,19E-09 | 1,40E-05
Pnpla2 6,86E-01 | 6,25E+00 | 4,35E+01 | 7,14E-09 | 1,48E-05
Mir7067 7,32E-01 | 6,16E+00 | 4,56E+01 | 7,65E-09 | 1,48E-05
Rhog 7,28E-01 | 4,78E+00 | 4,22E+01 | 1,12E-08 | 1,76E-05
Snora3 7,A7E-01 | 5,98E+00 | 4,59E+01 | 1,22E-08 | 1,76E-05
Mtl 7,10E-01 | 1,01E+01 | 4,13E+01 | 1,43E-08 | 1,76E-05
Fau 7,79E-01 | 7,91E+00 | 4,67E+01 | 1,91E-08 | 2,15E-05
Snord37 6,74E-01 | 4,92E+00 | 3,89E+01 | 3,10E-08 | 3,22E-05
Tspo 6,32E-01 | 7,08E+00 | 3,85E+01 | 3,53E-08 | 3,41E-05
X2200002D01Rik 8,53E-01 | 4,33E+00 | 4,58E+01 | 3,84E-08 | 3,47E-05
X2310039H08Rik 6,94E-01 | 4,33E+00 | 3,68E+01 | 6,11E-08 | 5,17E-05
Ddrl 6,21E-01 | 6,91E+00 | 3,62E+01 | 7,48E-08 | 5,95E-05
Bbc3 9,84E-01 | 3,06E+00 | 3,71E+01 | 7,95E-08 | 5,98E-05
Rpl36 6,35E-01 | 6,19E+00 | 3,51E+01 | 1,39E-07 | 9,42E-05
H2afj 6,46E-01 | 5,45E+00 | 3,53E+01 | 1,39E-07 | 9,42E-05
Fam57b 6,02E-01 | 7,74E+00 | 3,41E+01 | 1,56E-07 | 1,00E-04
H2,Q4 6,60E-01 | 6,23E+00 | 3,32E+01 | 2,18E-07 | 1,21E-04
Foxp4 6,26E-01 | 4,89E+00 | 3,29E+01 | 2,31E-07 | 1,21E-04
Atox1 6,23E-01 | 5,94E+00 | 3,36E+01 | 2,32E-07 | 1,21E-04
Sf3b5 6,46E-01 | 4,32E+00 | 3,14E+01 | 3,89E-07 | 1,88E-04
Uqgcrq 5,93E-01 | 6,83E+00 | 3,12E+01 | 4,30E-07 | 1,94E-04
Gm44729 6,31E-01 | 6,08E+00 | 3,30E+01 | 4,73E-07 | 2,00E-04
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Cox8a 6,02E-01 | 8,38E+00 | 3,03E+01 | 6,51E-07 | 2,56E-04
Gng5 7,76E-01 | 4,18E+00 | 3,47E+01 | 8,38E-07 | 2,74E-04
Eif4ebpl 6,04E-01 | 6,13E+00 | 3,06E+01 | 8,98E-07 | 2,82E-04
Gm26330 6,74E-01 | 5,46E+00 | 3,37E+01 | 1,01E-06 | 3,10E-04
Ppplrl8os 9,80E-01 | 2,59E+00 | 2,84E+01 | 1,17E-06 | 3,44E-04
Gm44364 6,01E-01 | 4,41E+00 | 2,79E+01 | 1,38E-06 | 3,76E-04
Ubald1 6,34E-01 | 3,94E+00 | 2,74E+01 | 1,69E-06 | 4,39E-04
Cuta 6,10E-01 | 4,28E+00 | 2,68E+01 | 2,09E-06 | 4,96E-04
Gm13257 1,02E+00 | 2,44E+00 | 2,70E+01 | 2,19E-06 | 5,11E-04
Mrpl38 6,09E-01 | 6,22E+00 | 2,89E+01 | 3,09E-06 | 6,43E-04
Zyx 6,24E-01 | 6,55E+00 | 2,94E+01 | 3,53E-06 | 6,73E-04
Gm9843 8,16E-01 | 2,81E+00 | 2,54E+01 | 3,60E-06 | 6,76E-04
Ppplr35 8,02E-01 | 2,89E+00 | 2,51E+01 | 3,95E-06 | 7,12E-04
Gm44995 1,19e+00 | 1,83E+00 | 2,60E+01 | 4,01E-06 | 7,12E-04
Gm44771 1,15E+00 | 1,80E+00 | 2,50E+01 | 4,07E-06 | 7,12E-04
Rpl13 6,03E-01 | 7,26E+00 | 2,76E+01 | 5,19E-06 | 8,16E-04
Rpl26 8,15E-01 | 3,12E+00 | 2,57E+01 | 5,25E-06 | 8,17E-04
X1700018L0O2Rik 8,40E-01 | 2,82E+00 | 2,43E+01 | 5,33E-06 | 8,20E-04
Dpm3 6,63E-01 | 3,59E+00 | 2,41E+01 | 5,86E-06 | 8,71E-04
Trp53 6,20E-01 | 5,46E+00 | 2,78E+01 | 6,35E-06 | 9,24E-04
Ndufs7 7,42E-01 | 5,57E+00 | 3,27E+01 | 8,04E-06 | 1,08E-03
Ptp4a3 9,04E-01 | 2,59E+00 | 2,32E+01 | 9,10E-06 | 1,15E-03
B430305J03Rik 8,61E-01 | 2,64E+00 | 2,28E+01 | 9,76E-06 | 1,20E-03
Snord34 5,95E-01 | 5,66E+00 | 2,57E+01 | 1,37E-05 | 1,50E-03
Gm20476 6,49E-01 | 7,03E+00 | 2,75E+01 | 1,58E-05 | 1,66E-03
Ddit3 6,16E-01 | 5,17E+00 | 2,55E+01 | 1,65E-05 | 1,69E-03
Romol 6,67E-01 | 5,20E+00 | 2,74E+01 | 1,70E-05 | 1,72E-03
Gm14453 9,62E-01 | 1,98E+00 | 2,13E+01 | 1,74E-05 | 1,72E-03
Gm28536 1,06E+00 | 2,05E+00 | 2,18E+01 | 2,20E-05 | 1,94E-03
Polm 6,47E-01 | 3,47E+00 | 2,06E+01 | 2,63E-05 | 2,12E-03
Gm11131 7,24E-01 | 4,40E+00 | 2,24E+01 | 2,82E-05 | 2,21E-03
Gm44672 1,08E+00 | 1,51E+00 | 1,99E+01 | 3,08E-05 | 2,26E-03
Ggtb 7,21E-01 | 3,01E+00 | 1,99E+01 | 3,23E-05 | 2,32E-03
Zfp524 6,34E-01 | 3,20E+00 | 1,95E+01 | 3,61E-05 | 2,52E-03
Zswim4 7,96E-01 | 3,66E+00 | 2,46E+01 | 4,08E-05 | 2,73E-03
Gm45091 1,13E+00 | 1,19E+00 | 1,91E+01 | 4,28E-05 | 2,80E-03
Pold4 6,08E-01 | 3,48E+00 | 1,90E+01 | 4,47E-05 | 2,87E-03
Gmb5617 6,50E-01 | 3,75E+00 | 2,08E+01 | 4,62E-05 | 2,91E-03
Crtc2 6,22E-01 | 4,78E+00 | 2,32E+01 | 4,77E-05 | 2,97E-03
Gm43863 5,96E-01 | 3,74E+00 | 1,92E+01 | 5,24E-05 | 3,09E-03
Gm44794 1,09E+00 | 1,17E+00 | 1,82E+01 | 6,15E-05 | 3,33E-03
Gm45828 1,21E+00 | 1,02E+00 | 1,84E+01 | 6,37E-05 | 3,42E-03
Rbm38 7,53E-01 | 2,57E+00 | 1,79E+01 | 7,13E-05 | 3,66E-03
Gm45628 1,24E+00 | 1,19E+00 | 1,92E+01 | 7,40E-05 | 3,75E-03
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Epb41l4aos 6,41E-01 | 3,36E+00 | 1,84E+01 | 7,70E-05 | 3,83E-03
Ppdpf 5,97E-01 | 3,61E+00 | 1,81E+01 | 8,09E-05 | 3,97E-03
TagIn2 5,97E-01 | 7,59E+00 | 2,20E+01 | 8,36E-05 | 4,04E-03

Gm45412 8,43E-01 | 2,20E+00 | 1,75E+01 | 8,41E-05 | 4,05E-03
Snord49b 6,70E-01 | 4,11E+00 | 2,12E+01 | 9,72E-05 | 4,43E-03
Gm27184 9,89E-01 | 1,38E+00 | 1,71E+01 | 9,92E-05 | 4,49E-03
FbxI15 6,12E-01 | 3,09E+00 | 1,70E+01 | 1,03E-04 | 4,56E-03
Gm26643 1,04E+00 | 1,25E+00 | 1,66E+01 | 1,23E-04 | 5,06E-03
Gm23639 9,68E-01 | 1,56E+00 | 1,65E+01 | 1,28E-04 | 5,15E-03
X9330160F10Rik 8,96E-01 | 1,72E+00 | 1,64E+01 | 1,32E-04 | 5,25E-03
Chchd10 7,17E-01 | 3,77E+00 | 2,04E+01 | 1,45E-04 | 5,52E-03
Borcs6 6,32E-01 | 2,98E+00 | 1,61E+01 | 1,47E-04 | 5,53E-03
Lpar2 7,29E-01 | 3,10E+00 | 1,80E+01 | 1,48E-04 | 5,53E-03
Gm23205 9,55E-01 | 1,42E+00 | 1,57E+01 | 1,76E-04 | 6,29E-03
Gm43917 6,47E-01 | 5,95E+00 | 2,18E+01 | 1,81E-04 | 6,39E-03
Snord49a 6,16E-01 | 3,29E+00 | 1,62E+01 | 1,95E-04 | 6,71E-03
Gm44981 1,02E+00 | 1,42E+00 | 1,58E+01 | 1,96E-04 | 6,71E-03
Gm23130 7,38E-01 | 5,53E+00 | 2,39E+01 | 2,03E-04 | 6,86E-03
Gm5292 1,08E+00 | 1,09E+00 | 1,54E+01 | 2,07E-04 | 6,93E-03
Rnd2 6,09E-01 | 3,04E+00 | 1,53E+01 | 2,07E-04 | 6,93E-03
Gm44878 7,71E-01 | 2,26E+00 | 1,51E+01 | 2,34E-04 | 7,33E-03
Gm12764 7,27E-01 | 2,48E+00 | 1,50E+01 | 2,38E-04 | 7,42E-03
Gm7008 9,22E-01 | 1,39E+00 | 1,50E+01 | 2,40E-04 | 7,43E-03
Al413582 9,11E-01 | 3,02E+00 | 1,98E+01 | 2,46E-04 | 7,48E-03
Gm9905 8,58E-01 | 2,01E+00 | 1,50E+01 | 2,47E-04 | 7,48E-03
Tomm60s 7,55E-01 | 3,83E+00 | 2,02E+01 | 2,51E-04 | 7,54E-03
X4930524007Rik 7,87E-01 | 2,46E+00 | 1,54E+01 | 2,59E-04 | 7,70E-03
B430218F22Rik 1,12E+00 | 1,78E+00 | 1,74E+01 | 2,70E-04 | 7,87E-03
Gm24106 8,85E-01 | 1,57E+00 | 1,47E+01 | 2,76E-04 | 7,96E-03
Gm21981 5,91E-01 | 4,92E+00 | 1,87E+01 | 2,76E-04 | 7,96E-03
Gm16174 1,55E+00 | 2,53E-01 | 1,72E+01 | 2,96E-04 | 8,35E-03
Cd72 8,39E-01 | 1,73E+00 | 1,43E+01 | 3,32E-04 | 8,91E-03
Gm42928 6,17E-01 | 2,97E+00 | 1,43E+01 | 3,32E-04 | 8,91E-03
Alg3 6,75E-01 | 2,86E+00 | 1,46E+01 | 3,83E-04 | 9,56E-03
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Apéndice 2: Tabela de categorias de processos biolégicos de ontologia génica (GO)

significativamente enriquecidas para as listas de genes diferencialmente expressos

(GDE) em hepatécitos AML-12 apés infec¢cao por DENV-2 e/ou tratamento com APAP.

Termos GO significativamente enriquecidos por genes subexpressos

Description

GeneRatio

p.adjust

genelD

Count

G0:0044282

small
molecule
catabolic
process

33/350

2,68E-14

ENSMUSG00000024507/E

NSMUSG00000090150/EN

SMUSG00000034456/ENS
MUSG00000010651/ENS
MUSG00000026385/ENS
MUSG00000034371/ENS
MUSGO00000003809/ENS
MUSG00000027227/ENS
MUSGO00000031173/ENS
MUSG00000116378/ENS
MUSG00000023832/ENS
MUSG00000006378/ENS
MUSG00000034424/ENS
MUSGO00000010051/ENS
MUSG00000027332/ENS
MUSGO00000036880/ENS
MUSG00000002985/ENS
MUSG00000035936/ENS
MUSG00000062908/ENS
MUSG00000021794/ENS
MUSG00000030826/ENS
MUSG00000021884/ENS
MUSG00000009614/ENS
MUSG00000017453/ENS
MUSGO00000001155/ENS
MUSG00000010047/ENS
MUSG00000028307/ENS
MUSGO00000011305/ENS
MUSG00000024579/ENS
MUSG00000029597/ENS
MUSG00000028755/ENS
MUSG00000054422/ENS

MUSG00000036892

3,30E+01



G0:0016054

organic acid
catabolic
process

28/350

2,68E-14

ENSMUSG00000024507/E

NSMUSG00000090150/EN

SMUSG00000034456/ENS
MUSG00000010651/ENS
MUSG00000026385/ENS
MUSGO0000003809/ENS
MUSG00000031173/ENS
MUSG00000116378/ENS
MUSG00000023832/ENS
MUSG00000006378/ENS
MUSG00000034424/ENS
MUSGO00000010051/ENS
MUSG00000027332/ENS
MUSGO00000036880/ENS
MUSGO00000035936/ENS
MUSG00000062908/ENS
MUSG00000021794/ENS
MUSGO00000030826/ENS
MUSG00000021884/ENS
MUSG00000009614/ENS
MUSG00000017453/ENS
MUSGO00000001155/ENS
MUSG00000010047/ENS
MUSGO00000011305/ENS
MUSG00000024579/ENS
MUSG00000029597/ENS
MUSG00000054422/ENS

MUSG00000036892

160

2,80E+01

G0:0046395

carboxylic acid
catabolic
process

28/350

2,68E-14

ENSMUSG00000024507/E

NSMUSG00000090150/EN

SMUSG00000034456/ENS
MUSGO00000010651/ENS
MUSG00000026385/ENS
MUSGO00000003809/ENS
MUSG00000031173/ENS
MUSG00000116378/ENS
MUSG00000023832/ENS
MUSG00000006378/ENS
MUSG00000034424/ENS
MUSGO00000010051/ENS
MUSG00000027332/ENS
MUSGO00000036880/ENS
MUSG00000035936/ENS
MUSGO00000062908/ENS
MUSG00000021794/ENS
MUSGO00000030826/ENS
MUSG00000021884/ENS
MUSG00000009614/ENS
MUSG00000017453/ENS
MUSGO00000001155/ENS
MUSG00000010047/ENS
MUSGO00000011305/ENS
MUSG00000024579/ENS
MUSG00000029597/ENS
MUSG00000054422/ENS

MUSG00000036892

2,80E+01

G0:0006631

fatty acid
metabolic
process

30/350

7,30E-10

ENSMUSG00000024507/E
NSMUSG00000021620/EN
SMUSG00000090150/ENS

3,00E+01



MUSGO00000010651/ENS
MUSG00000025002/ENS
MUSG00000026385/ENS
MUSGO00000003809/ENS
MUSG00000041220/ENS
MUSG00000025203/ENS
MUSG00000018796/ENS
MUSG00000023832/ENS
MUSG00000027332/ENS
MUSGO00000036880/ENS
MUSG00000035936/ENS
MUSGO00000062908/ENS
MUSG00000032080/ENS
MUSG00000021884/ENS
MUSG00000026853/ENS
MUSG00000002944/ENS
MUSG00000094806/ENS
MUSG00000002992/ENS
MUSG00000011305/ENS
MUSG00000022445/ENS
MUSG00000062624/ENS
MUSG00000054422/ENS
MUSG00000066072/ENS
MUSG00000023070/ENS
MUSGO00000067231/ENS
MUSG00000017950/ENS
MUSG00000017146

161

G0:0072521

purine-
containing
compound
metabolic

process

32/350

9,95E-09

ENSMUSG00000024507/E

NSMUSG00000002769/EN

SMUSG00000021620/ENS
MUSGO00000013593/ENS
MUSG00000034371/ENS
MUSGO00000003809/ENS
MUSG00000021236/ENS
MUSG00000024248/ENS
MUSG00000050856/ENS
MUSG00000018796/ENS
MUSG00000027875/ENS
MUSGO00000074218/ENS
MUSG00000006057/ENS
MUSG00000036880/ENS
MUSG00000020150/ENS
MUSG00000054428/ENS
MUSGO00000060600/ENS
MUSGO00000017453/ENS
MUSGO00000046329/ENS
MUSGO00000073435/ENS
MUSGO00000033610/ENS
MUSGO0000019989/ENS
MUSG00000026576/ENS
MUSG00000032081/ENS
MUSG00000028307/ENS
MUSG00000064370/ENS
MUSG00000049422/ENS
MUSG00000064363/ENS
MUSG00000021699/ENS
MUSGO00000059434/ENS
MUSG00000017950/ENS

MUSG00000064367

3,20E+01



G0:1901605

alpha-amino
acid metabolic
process

21/350

1,06E-08

ENSMUSG00000002769/E

NSMUSG00000034456/EN

SMUSG00000028179/ENS
MUSG00000031173/ENS
MUSGO00000039648/ENS
MUSG00000116378/ENS
MUSG00000006378/ENS
MUSG00000034424/ENS
MUSG00000027332/ENS
MUSGO00000035936/ENS
MUSG00000020150/ENS
MUSG00000024640/ENS
MUSG00000021794/ENS
MUSG00000030826/ENS
MUSG00000009614/ENS
MUSGO00000017453/ENS
MUSGO00000001155/ENS
MUSG00000029597/ENS
MUSG00000076441/ENS
MUSG00000036892/ENS

MUSG00000017950

162

2,10E+01

G0:0006520

cellular amino
acid metabolic
process

24/350

1,06E-08

ENSMUSG00000002769/E

NSMUSG00000034456/EN

SMUSG00000028179/ENS
MUSGO00000031173/ENS
MUSGO00000039648/ENS
MUSG00000023262/ENS
MUSG00000116378/ENS
MUSG00000006378/ENS
MUSG00000034424/ENS
MUSG00000027332/ENS
MUSGO00000035936/ENS
MUSGO00000020150/ENS
MUSG00000024640/ENS
MUSG00000021794/ENS
MUSG00000030826/ENS
MUSG00000009614/ENS
MUSG00000017453/ENS
MUSGO00000001155/ENS
MUSG00000024579/ENS
MUSG00000029597/ENS
MUSG00000076441/ENS
MUSG00000036892/ENS
MUSG00000020182/ENS

MUSG00000017950

2,40E+01

G0:0009063

cellular amino
acid catabolic
process

15/350

1,06E-08

ENSMUSG00000034456/E

NSMUSG00000031173/EN
SMUSG00000116378/ENS
MUSG00000006378/ENS

MUSG00000034424/ENS

MUSG00000027332/ENS

MUSG00000035936/ENS

MUSG00000021794/ENS

MUSGO00000030826/ENS

MUSG00000009614/ENS

MUSG00000017453/ENS

MUSGO00000001155/ENS

MUSG00000024579/ENS

MUSG00000029597/ENS

1,50E+01



MUSG00000036892

163

G0:0019693

ribose
phosphate
metabolic
process

30/350

1,10E-08

ENSMUSG00000024507/E

NSMUSG00000021620/EN

SMUSG00000013593/ENS
MUSG00000034371/ENS
MUSGO00000003809/ENS
MUSG00000021236/ENS
MUSG00000024248/ENS
MUSGO00000050856/ENS
MUSG00000018796/ENS
MUSG00000027875/ENS
MUSG00000074218/ENS
MUSG00000006057/ENS
MUSG00000036880/ENS
MUSGO00000054428/ENS
MUSGO00000060600/ENS
MUSGO00000005951/ENS
MUSGO00000017453/ENS
MUSG00000046329/ENS
MUSG00000073435/ENS
MUSG00000033610/ENS
MUSGO0000019989/ENS
MUSG00000026576/ENS
MUSGO00000032081/ENS
MUSG00000028307/ENS
MUSG00000064370/ENS
MUSG00000049422/ENS
MUSG00000064363/ENS
MUSG00000021699/ENS
MUSGO00000017950/ENS

MUSG00000064367

3,00E+01

G0:0009150

purine
ribonucleotide
metabolic
process

29/350

1,10E-08

ENSMUSG00000024507/E

NSMUSG00000021620/EN

SMUSG00000013593/ENS
MUSG00000034371/ENS
MUSGO00000003809/ENS
MUSG00000021236/ENS
MUSG00000024248/ENS
MUSGO00000050856/ENS
MUSG00000018796/ENS
MUSG00000027875/ENS
MUSG00000074218/ENS
MUSG00000006057/ENS
MUSG00000036880/ENS
MUSG00000054428/ENS
MUSGO00000060600/ENS
MUSGO00000017453/ENS
MUSG00000046329/ENS
MUSG00000073435/ENS
MUSG00000033610/ENS
MUSGO0000019989/ENS
MUSG00000026576/ENS
MUSG00000032081/ENS
MUSG00000028307/ENS
MUSG00000064370/ENS
MUSGO00000049422/ENS
MUSG00000064363/ENS
MUSG00000021699/ENS
MUSG00000017950/ENS

2,90E+01



MUSG00000064367

164

G0:0044242

cellular lipid
catabolic
process

20/350

1,65E-08

ENSMUSG00000024507/E

NSMUSG00000090150/EN

SMUSG00000010651/ENS
MUSG00000026385/ENS
MUSGO00000003809/ENS
MUSG00000020609/ENS
MUSG00000023832/ENS
MUSG00000027332/ENS
MUSGO00000036880/ENS
MUSGO00000002985/ENS
MUSG00000027761/ENS
MUSG00000062908/ENS
MUSG00000032080/ENS
MUSG00000021884/ENS
MUSGO00000032081/ENS
MUSG00000002992/ENS
MUSGO00000011305/ENS
MUSG00000054422/ENS
MUSG00000032083/ENS

MUSG00000051177

2,00E+01

G0:0009259

ribonucleotide
metabolic
process

29/350

1,65E-08

ENSMUSG00000024507/E

NSMUSG00000021620/EN

SMUSG00000013593/ENS
MUSG00000034371/ENS
MUSGO00000003809/ENS
MUSG00000021236/ENS
MUSG00000024248/ENS
MUSG00000050856/ENS
MUSG00000018796/ENS
MUSG00000027875/ENS
MUSG00000074218/ENS
MUSG00000006057/ENS
MUSG00000036880/ENS
MUSG00000054428/ENS
MUSGO00000060600/ENS
MUSG00000017453/ENS
MUSGO00000046329/ENS
MUSG00000073435/ENS
MUSGO00000033610/ENS
MUSGO0000019989/ENS
MUSG00000026576/ENS
MUSG00000032081/ENS
MUSG00000028307/ENS
MUSG00000064370/ENS
MUSG00000049422/ENS
MUSG00000064363/ENS
MUSGO00000021699/ENS
MUSG00000017950/ENS

MUSG00000064367

2,90E+01

G0:0006163

purine
nucleotide
metabolic

process

29/350

3,79E-08

ENSMUSG00000024507/E

NSMUSG00000021620/EN
SMUSG00000013593/ENS
MUSG00000034371/ENS
MUSGO00000003809/ENS
MUSG00000021236/ENS
MUSG00000024248/ENS
MUSG00000050856/ENS
MUSG00000018796/ENS

2,90E+01



MUSG00000027875/ENS
MUSGO00000074218/ENS
MUSG00000006057/ENS
MUSG00000036880/ENS
MUSG00000054428/ENS
MUSGO00000060600/ENS
MUSG00000017453/ENS
MUSG00000046329/ENS
MUSGO00000073435/ENS
MUSGO00000033610/ENS
MUSGO0000019989/ENS
MUSG00000026576/ENS
MUSG00000032081/ENS
MUSG00000028307/ENS
MUSG00000064370/ENS
MUSG00000049422/ENS
MUSG00000064363/ENS
MUSG00000021699/ENS
MUSG00000017950/ENS
MUSG00000064367

165

G0:0046889

positive
regulation of
lipid
biosynthetic
process

14/350

6,26E-08

ENSMUSG00000026385/E

NSMUSG00000002985/EN

SMUSG00000024892/ENS
MUSGO00000032080/ENS
MUSGO00000003585/ENS
MUSG00000022150/ENS
MUSGO00000003555/ENS
MUSG00000032081/ENS
MUSG00000002992/ENS
MUSG00000011305/ENS
MUSGO00000036585/ENS
MUSGO00000032083/ENS
MUSG00000023070/ENS

MUSG00000017950

1,40E+01

G0:1901606

alpha-amino
acid catabolic
process

13/350

8,91E-08

ENSMUSG00000034456/E

NSMUSG00000031173/EN

SMUSG00000116378/ENS
MUSGO00000006378/ENS
MUSG00000034424/ENS
MUSG00000027332/ENS
MUSG00000021794/ENS
MUSG00000030826/ENS
MUSG00000009614/ENS
MUSG00000017453/ENS
MUSGO00000001155/ENS
MUSG00000029597/ENS

MUSG00000036892

1,30E+01

G0:0045834

positive
regulation of
lipid
metabolic
process

17/350

1,23E-07

ENSMUSG00000026385/E

NSMUSG00000002985/EN
SMUSG00000027761/ENS
MUSG00000024892/ENS

MUSG00000032080/ENS

MUSGO00000003585/ENS

MUSG00000002944/ENS

MUSG00000022150/ENS

MUSGO00000003555/ENS

MUSG00000032081/ENS

MUSG00000002992/ENS

MUSG00000011305/ENS

1,70E+01



MUSGO00000036585/ENS
MUSG00000054422/ENS
MUSGO00000032083/ENS
MUSG00000023070/ENS
MUSG00000017950

166

G0:0006641

triglyceride
metabolic
process

14/350

1,44E-07

ENSMUSG00000026385/E

NSMUSG00000020609/EN

SMUSG00000018796/ENS
MUSGO00000002985/ENS
MUSG00000027761/ENS
MUSG00000032080/ENS
MUSG00000028158/ENS
MUSG00000002944/ENS
MUSG00000040564/ENS
MUSG00000032081/ENS
MUSG00000002992/ENS
MUSGO00000011305/ENS
MUSGO00000032083/ENS

MUSG00000023070

1,40E+01

G0:0051186

cofactor
metabolic
process

29/350

3,95E-07

ENSMUSG00000024507/E

NSMUSG00000002769/EN

SMUSG00000021620/ENS
MUSG00000034371/ENS
MUSGO00000003809/ENS
MUSG00000028179/ENS
MUSG00000021236/ENS
MUSG00000025453/ENS
MUSG00000116207/ENS
MUSG00000018796/ENS
MUSG00000042770/ENS
MUSG00000027875/ENS
MUSG00000026489/ENS
MUSGO00000036880/ENS
MUSG00000035936/ENS
MUSG00000020150/ENS
MUSGO00000054428/ENS
MUSGO00000039450/ENS
MUSGO00000060600/ENS
MUSG00000032080/ENS
MUSGO00000005951/ENS
MUSG00000026198/ENS
MUSG00000009614/ENS
MUSG00000017453/ENS
MUSGO00000033610/ENS
MUSG00000028307/ENS
MUSG00000028743/ENS
MUSG00000023070/ENS

MUSG00000017950

2,90E+01

G0:0019433

triglyceride
catabolic
process

8/350

5,32E-07

ENSMUSG00000020609/E

NSMUSG00000002985/EN

SMUSG00000027761/ENS
MUSG00000032080/ENS
MUSGO00000032081/ENS
MUSG00000002992/ENS
MUSGO00000011305/ENS

MUSG00000032083

8,00E+00

G0:0019395

fatty acid
oxidation

13/350

1,11E-06

ENSMUSG00000024507/E
NSMUSG00000090150/EN
SMUSG00000010651/ENS

1,30E+01



MUSG00000026385/ENS
MUSGO00000003809/ENS
MUSG00000023832/ENS
MUSG00000027332/ENS
MUSG00000036880/ENS
MUSG00000062908/ENS
MUSG00000021884/ENS
MUSG00000002944/ENS
MUSGO00000011305/ENS
MUSG00000054422

167

G0:0034440

lipid oxidation

13/350

1,36E-06

ENSMUSG00000024507/E

NSMUSG00000090150/EN

SMUSG00000010651/ENS
MUSG00000026385/ENS
MUSGO00000003809/ENS
MUSG00000023832/ENS
MUSG00000027332/ENS
MUSGO00000036880/ENS
MUSG00000062908/ENS
MUSG00000021884/ENS
MUSG00000002944/ENS
MUSG00000011305/ENS

MUSG00000054422

1,30E+01

G0:0006635

fatty acid
beta-oxidation

11/350

1,80E-06

ENSMUSG00000024507/E

NSMUSG00000090150/EN

SMUSG00000010651/ENS
MUSG00000026385/ENS
MUSGO0000003809/ENS
MUSG00000023832/ENS
MUSG00000027332/ENS
MUSGO00000036880/ENS
MUSGO00000062908/ENS
MUSGO00000011305/ENS

MUSG00000054422

1,10E+01

G0:0006732

coenzyme
metabolic
process

22/350

1,80E-06

ENSMUSG00000024507/E

NSMUSG00000002769/EN

SMUSG00000021620/ENS
MUSG00000034371/ENS
MUSGO00000003809/ENS
MUSG00000021236/ENS
MUSG00000025453/ENS
MUSG00000116207/ENS
MUSG00000018796/ENS
MUSG00000027875/ENS
MUSG00000026489/ENS
MUSGO00000036880/ENS
MUSGO00000020150/ENS
MUSGO00000039450/ENS
MUSGO00000060600/ENS
MUSGO00000005951/ENS
MUSGO00000009614/ENS
MUSG00000017453/ENS
MUSGO00000033610/ENS
MUSG00000028307/ENS
MUSG00000023070/ENS

MUSG00000017950

2,20E+01

G0:0006639

acylglycerol
metabolic
process

14/350

1,80E-06

ENSMUSG00000026385/E
NSMUSG00000020609/EN
SMUSG00000018796/ENS

1,40E+01



MUSGO00000002985/ENS
MUSG00000027761/ENS
MUSG00000032080/ENS
MUSGO00000028158/ENS
MUSG00000002944/ENS
MUSG00000040564/ENS
MUSG00000032081/ENS
MUSG00000002992/ENS
MUSGO00000011305/ENS
MUSGO00000032083/ENS
MUSG00000023070

168

G0:0046890

regulation of
lipid
biosynthetic
process

16/350

1,80E-06

ENSMUSG00000026385/E

NSMUSG00000020609/EN

SMUSG00000002985/ENS
MUSG00000024892/ENS
MUSG00000032080/ENS
MUSGO00000003585/ENS
MUSG00000022150/ENS
MUSGO00000003555/ENS
MUSG00000032081/ENS
MUSG00000002992/ENS
MUSG00000011305/ENS
MUSGO00000036585/ENS
MUSGO00000032083/ENS
MUSG00000023070/ENS
MUSGO00000017950/ENS

MUSG00000017146

1,60E+01

G0:0062012

regulation of
small
molecule
metabolic
process

23/350

1,80E-06

ENSMUSG00000002769/E

NSMUSG00000026385/EN

SMUSG00000020609/ENS
MUSG00000021236/ENS
MUSG00000024248/ENS
MUSG00000074218/ENS
MUSG00000002985/ENS
MUSG00000054428/ENS
MUSG00000062908/ENS
MUSG00000032080/ENS
MUSGO00000003585/ENS
MUSG00000046329/ENS
MUSG00000022150/ENS
MUSGO00000032081/ENS
MUSG00000002992/ENS
MUSG00000011305/ENS
MUSG00000028755/ENS
MUSGO00000036585/ENS
MUSG00000054422/ENS
MUSG00000059434/ENS
MUSG00000023070/ENS
MUSG00000017950/ENS

MUSG00000017146

2,30E+01

G0:0046394

carboxylic acid
biosynthetic
process

23/350

1,83E-06

ENSMUSG00000021620/E

NSMUSG00000034371/EN
SMUSG00000028179/ENS
MUSG00000031173/ENS
MUSG00000046402/ENS
MUSG00000021236/ENS
MUSGO00000041220/ENS
MUSG00000025203/ENS
MUSGO00000010051/ENS

2,30E+01



MUSGO00000020150/ENS
MUSG00000024640/ENS
MUSG00000021794/ENS
MUSG00000030826/ENS
MUSGO00000060600/ENS
MUSG00000032080/ENS
MUSGO00000056148/ENS
MUSG00000028307/ENS
MUSG00000002992/ENS
MUSG00000029597/ENS
MUSG00000076441/ENS
MUSG00000023070/ENS
MUSG00000017950/ENS
MUSG00000017146

169

G0:0016053

organic acid
biosynthetic
process

23/350

1,86E-06

ENSMUSG00000021620/E

NSMUSG00000034371/EN

SMUSG00000028179/ENS
MUSGO00000031173/ENS
MUSG00000046402/ENS
MUSG00000021236/ENS
MUSGO00000041220/ENS
MUSG00000025203/ENS
MUSGO00000010051/ENS
MUSGO00000020150/ENS
MUSG00000024640/ENS
MUSG00000021794/ENS
MUSG00000030826/ENS
MUSGO00000060600/ENS
MUSG00000032080/ENS
MUSGO00000056148/ENS
MUSG00000028307/ENS
MUSG00000002992/ENS
MUSG00000029597/ENS
MUSG00000076441/ENS
MUSG00000023070/ENS
MUSG00000017950/ENS

MUSG00000017146

2,30E+01

G0:0006638

neutral lipid
metabolic
process

14/350

1,97E-06

ENSMUSG00000026385/E

NSMUSG00000020609/EN

SMUSG00000018796/ENS
MUSGO00000002985/ENS
MUSG00000027761/ENS
MUSG00000032080/ENS
MUSG00000028158/ENS
MUSG00000002944/ENS
MUSG00000040564/ENS
MUSG00000032081/ENS
MUSG00000002992/ENS
MUSG00000011305/ENS
MUSG00000032083/ENS

MUSG00000023070

1,40E+01

G0:0072329

monocarboxyl
ic acid
catabolic
process

13/350

4,38E-06

ENSMUSG00000024507/E

NSMUSG00000090150/EN
SMUSG00000010651/ENS
MUSG00000026385/ENS
MUSGO0000003809/ENS
MUSG00000023832/ENS
MUSG00000027332/ENS
MUSG00000036880/ENS

1,30E+01



MUSGO00000035936/ENS
MUSG00000062908/ENS
MUSG00000021884/ENS
MUSG00000011305/ENS
MUSG00000054422

170

G0:0009062

fatty acid
catabolic
process

12/350

4,75E-06

ENSMUSG00000024507/E

NSMUSG00000090150/EN

SMUSG00000010651/ENS
MUSG00000026385/ENS
MUSGO00000003809/ENS
MUSG00000023832/ENS
MUSG00000027332/ENS
MUSG00000036880/ENS
MUSG00000062908/ENS
MUSG00000021884/ENS
MUSG00000011305/ENS

MUSG00000054422

1,20E+01

G0:0009205

purine
ribonucleosid
e triphosphate
metabolic
process

19/350

4,79E-06

ENSMUSG00000013593/E

NSMUSG00000034371/EN

SMUSG00000021236/ENS
MUSG00000024248/ENS
MUSG00000050856/ENS
MUSG00000074218/ENS
MUSG00000006057/ENS
MUSG00000054428/ENS
MUSGO00000060600/ENS
MUSG00000046329/ENS
MUSG00000073435/ENS
MUSGO0000019989/ENS
MUSG00000026576/ENS
MUSGO00000032081/ENS
MUSG00000028307/ENS
MUSG00000064370/ENS
MUSG00000049422/ENS
MUSG00000064363/ENS

MUSG00000064367

1,90E+01

G0:0046034

ATP metabolic
process

18/350

4,79E-06

ENSMUSG00000013593/E

NSMUSG00000034371/EN

SMUSG00000021236/ENS
MUSG00000024248/ENS
MUSGO00000050856/ENS
MUSG00000074218/ENS
MUSG00000006057/ENS
MUSG00000054428/ENS
MUSGO00000060600/ENS
MUSG00000046329/ENS
MUSGO0000019989/ENS
MUSG00000026576/ENS
MUSGO00000032081/ENS
MUSG00000028307/ENS
MUSG00000064370/ENS
MUSG00000049422/ENS
MUSG00000064363/ENS

MUSG00000064367

1,80E+01

G0:0046461

neutral lipid
catabolic
process

8/350

4,79E-06

ENSMUSG00000020609/E

NSMUSG00000002985/EN
SMUSG00000027761/ENS
MUSG00000032080/ENS
MUSG00000032081/ENS

8,00E+00



MUSG00000002992/ENS
MUSGO00000011305/ENS
MUSG00000032083

171

G0:0046464

acylglycerol
catabolic
process

8/350

4,79E-06

ENSMUSG00000020609/E

NSMUSG00000002985/EN

SMUSG00000027761/ENS
MUSG00000032080/ENS
MUSGO00000032081/ENS
MUSG00000002992/ENS
MUSGO00000011305/ENS

MUSG00000032083

8,00E+00

G0:0009199

ribonucleosid
e triphosphate
metabolic
process

19/350

5,63E-06

ENSMUSG00000013593/E

NSMUSG00000034371/EN

SMUSG00000021236/ENS
MUSG00000024248/ENS
MUSGO00000050856/ENS
MUSGO00000074218/ENS
MUSG00000006057/ENS
MUSG00000054428/ENS
MUSGO00000060600/ENS
MUSG00000046329/ENS
MUSG00000073435/ENS
MUSGO0000019989/ENS
MUSG00000026576/ENS
MUSG00000032081/ENS
MUSG00000028307/ENS
MUSG00000064370/ENS
MUSG00000049422/ENS
MUSG00000064363/ENS

MUSG00000064367

1,90E+01

G0:0055090

acylglycerol
homeostasis

8/350

5,68E-06

ENSMUSG00000002985/E

NSMUSG00000032080/EN

SMUSG00000032081/ENS
MUSG00000002992/ENS
MUSG00000074336/ENS
MUSG00000032083/ENS
MUSGO00000059434/ENS

MUSG00000017950

8,00E+00

G0:0070328

triglyceride
homeostasis

8/350

5,68E-06

ENSMUSG00000002985/E

NSMUSG00000032080/EN

SMUSG00000032081/ENS
MUSG00000002992/ENS
MUSG00000074336/ENS
MUSG00000032083/ENS
MUSG00000059434/ENS

MUSG00000017950

8,00E+00

G0:0097006

regulation of
plasma
lipoprotein
particle levels

10/350

5,83E-06

ENSMUSG00000020609/E

NSMUSG00000018800/EN

SMUSG00000002985/ENS
MUSG00000032080/ENS
MUSG00000028158/ENS
MUSG00000023045/ENS
MUSG00000002944/ENS
MUSGO00000032081/ENS
MUSG00000002992/ENS

MUSG00000032083

1,00E+01

G0:0009144

purine
nucleoside

19/350

6,47E-06

ENSMUSG00000013593/E
NSMUSG00000034371/EN

1,90E+01



triphosphate
metabolic
process

SMUSG00000021236/ENS
MUSG00000024248/ENS
MUSGO00000050856/ENS
MUSG00000074218/ENS
MUSG00000006057/ENS
MUSG00000054428/ENS
MUSGO00000060600/ENS
MUSG00000046329/ENS
MUSGO00000073435/ENS
MUSGO00000019989/ENS
MUSG00000026576/ENS
MUSG00000032081/ENS
MUSG00000028307/ENS
MUSG00000064370/ENS
MUSG00000049422/ENS
MUSG00000064363/ENS

MUSG00000064367

172

G0:0016042

lipid catabolic
process

20/350

9,28E-06

ENSMUSG00000024507/E

NSMUSG00000090150/EN

SMUSG00000010651/ENS
MUSG00000026385/ENS
MUSGO0000003809/ENS
MUSG00000020609/ENS
MUSG00000023832/ENS
MUSG00000027332/ENS
MUSGO00000036880/ENS
MUSG00000002985/ENS
MUSG00000027761/ENS
MUSG00000062908/ENS
MUSGO00000032080/ENS
MUSG00000021884/ENS
MUSG00000032081/ENS
MUSG00000002992/ENS
MUSG00000011305/ENS
MUSG00000054422/ENS
MUSGO00000032083/ENS

MUSG00000051177

2,00E+01

G0:0009123

nucleoside
monophospha
te metabolic
process

19/350

9,36E-06

ENSMUSG00000013593/E

NSMUSG00000034371/EN

SMUSG00000021236/ENS
MUSG00000024248/ENS
MUSG00000050856/ENS
MUSG00000074218/ENS
MUSG00000006057/ENS
MUSG00000054428/ENS
MUSGO00000036813/ENS
MUSGO00000060600/ENS
MUSGO00000046329/ENS
MUSGO0000019989/ENS
MUSG00000026576/ENS
MUSG00000032081/ENS
MUSG00000028307/ENS
MUSG00000064370/ENS
MUSG00000049422/ENS
MUSG00000064363/ENS

MUSG00000064367

1,90E+01

G0:0046503

glycerolipid
catabolic
process

9/350

1,06E-05

ENSMUSG00000020609/E
NSMUSG00000002985/EN
SMUSG00000027761/ENS

9,00E+00



MUSG00000032080/ENS
MUSGO00000032081/ENS
MUSG00000002992/ENS
MUSG00000011305/ENS
MUSGO00000032083/ENS
MUSG00000051177

173

G0:0030258

lipid
modification

17/350

1,06E-05

ENSMUSG00000024507/E

NSMUSG00000090150/EN

SMUSG00000010651/ENS
MUSG00000026385/ENS
MUSGO00000003809/ENS
MUSG00000023832/ENS
MUSG00000027332/ENS
MUSGO00000036880/ENS
MUSG00000002985/ENS
MUSGO00000062908/ENS
MUSG00000032080/ENS
MUSG00000021884/ENS
MUSG00000023045/ENS
MUSG00000002944/ENS
MUSG00000011305/ENS
MUSG00000054422/ENS

MUSG00000032083

1,70E+01

G0:0090208

positive
regulation of
triglyceride
metabolic
process

7/350

1,19E-05

ENSMUSG00000027761/E
NSMUSG00000032080/EN
SMUSG00000002944/ENS
MUSG00000032081/ENS
MUSG00000002992/ENS
MUSG00000011305/ENS
MUSG00000023070

7,00E+00

G0:0006091

generation of
precursor
metabolites
and energy

22/350

1,20E-05

ENSMUSG00000002769/E

NSMUSG00000013593/EN

SMUSG00000034371/ENS
MUSG00000021236/ENS
MUSG00000024248/ENS
MUSG00000037710/ENS
MUSG00000067279/ENS
MUSG00000074218/ENS
MUSGO00000035936/ENS
MUSGO00000062908/ENS
MUSGO00000033400/ENS
MUSGO00000060600/ENS
MUSG00000026500/ENS
MUSG00000046329/ENS
MUSG00000032081/ENS
MUSG00000028307/ENS
MUSG00000064370/ENS
MUSG00000049422/ENS
MUSG00000064363/ENS
MUSG00000084897/ENS
MUSGO00000033208/ENS

MUSG00000064367

2,20E+01

G0:0009141

nucleoside
triphosphate
metabolic
process

19/350

1,40E-05

ENSMUSG00000013593/E

NSMUSG00000034371/EN
SMUSG00000021236/ENS
MUSG00000024248/ENS
MUSG00000050856/ENS
MUSG00000074218/ENS
MUSG00000006057/ENS

1,90E+01



MUSG00000054428/ENS
MUSGO00000060600/ENS
MUSG00000046329/ENS
MUSG00000073435/ENS
MUSGO0000019989/ENS
MUSG00000026576/ENS
MUSG00000032081/ENS
MUSG00000028307/ENS
MUSG00000064370/ENS
MUSG00000049422/ENS
MUSG00000064363/ENS
MUSG00000064367

174

G0:0009167

purine
ribonucleosid
e
monophospha
te metabolic
process

18/350

1,67E-05

ENSMUSG00000013593/E

NSMUSG00000034371/EN

SMUSG00000021236/ENS
MUSG00000024248/ENS
MUSGO00000050856/ENS
MUSG00000074218/ENS
MUSG00000006057/ENS
MUSGO00000054428/ENS
MUSGO00000060600/ENS
MUSG00000046329/ENS
MUSGO0000019989/ENS
MUSG00000026576/ENS
MUSGO00000032081/ENS
MUSG00000028307/ENS
MUSG00000064370/ENS
MUSG00000049422/ENS
MUSG00000064363/ENS

MUSG00000064367

1,80E+01

G0:0009126

purine
nucleoside
monophospha
te metabolic
process

18/350

1,74E-05

ENSMUSG00000013593/E

NSMUSG00000034371/EN

SMUSG00000021236/ENS
MUSG00000024248/ENS
MUSG00000050856/ENS
MUSG00000074218/ENS
MUSG00000006057/ENS
MUSG00000054428/ENS
MUSGO00000060600/ENS
MUSG00000046329/ENS
MUSGO00000019989/ENS
MUSG00000026576/ENS
MUSG00000032081/ENS
MUSG00000028307/ENS
MUSG00000064370/ENS
MUSG00000049422/ENS
MUSG00000064363/ENS

MUSG00000064367

1,80E+01

G0:0009161

ribonucleosid
e
monophospha
te metabolic
process

18/350

2,03E-05

ENSMUSG00000013593/E

NSMUSG00000034371/EN
SMUSG00000021236/ENS
MUSG00000024248/ENS

MUSGO00000050856/ENS

MUSGO00000074218/ENS

MUSG00000006057/ENS

MUSG00000054428/ENS

MUSGO00000060600/ENS

MUSG00000046329/ENS

MUSGO0000019989/ENS

1,80E+01



MUSG00000026576/ENS
MUSGO00000032081/ENS
MUSG00000028307/ENS
MUSG00000064370/ENS
MUSG00000049422/ENS
MUSG00000064363/ENS
MUSG00000064367

175

G0:0033344

cholesterol
efflux

8/350

2,97E-05

ENSMUSG00000020609/E

NSMUSG00000018800/EN

SMUSG00000002985/ENS
MUSGO00000032080/ENS
MUSG00000040249/ENS
MUSG00000023045/ENS
MUSG00000002992/ENS

MUSG00000032083

8,00E+00

G0:0090207

regulation of
triglyceride
metabolic
process

8/350

3,51E-05

ENSMUSG00000002985/E

NSMUSG00000027761/EN

SMUSG00000032080/ENS
MUSG00000002944/ENS
MUSG00000032081/ENS
MUSG00000002992/ENS
MUSG00000011305/ENS

MUSG00000023070

8,00E+00

G0:0008203

cholesterol
metabolic
process

12/350

3,58E-05

ENSMUSG00000020609/E

NSMUSG00000027875/EN

SMUSG00000002985/ENS
MUSGO00000032080/ENS
MUSG00000003585/ENS
MUSG00000028158/ENS
MUSG00000040249/ENS
MUSGO00000023045/ENS
MUSG00000040564/ENS
MUSG00000032081/ENS
MUSGO00000036585/ENS

MUSG00000032083

1,20E+01

G0:0015918

sterol
transport

10/350

3,82E-05

ENSMUSG00000020609/E

NSMUSG00000018800/EN
SMUSG00000023832/ENS
MUSGO00000002985/ENS
MUSGO00000032080/ENS
MUSGO00000040249/ENS
MUSGO00000023045/ENS
MUSG00000002944/ENS
MUSG00000002992/ENS

MUSG00000032083

1,00E+01

G0:0030301

cholesterol
transport

10/350

3,82E-05

ENSMUSG00000020609/E

NSMUSG00000018800/EN

SMUSG00000023832/ENS
MUSGO00000002985/ENS
MUSG00000032080/ENS
MUSG00000040249/ENS
MUSG00000023045/ENS
MUSG00000002944/ENS
MUSG00000002992/ENS

MUSG00000032083

1,00E+01

G0:0019216

regulation of
lipid
metabolic

20/350

3,90E-05

ENSMUSG00000026385/E
NSMUSG00000020609/EN
SMUSG00000036151/ENS

2,00E+01



process

MUSGO00000002985/ENS
MUSG00000027761/ENS
MUSG00000024892/ENS
MUSG00000032080/ENS
MUSG00000003585/ENS
MUSG00000002944/ENS
MUSG00000022150/ENS
MUSGO00000003555/ENS
MUSG00000032081/ENS
MUSG00000002992/ENS
MUSG00000011305/ENS
MUSGO00000036585/ENS
MUSG00000054422/ENS
MUSG00000032083/ENS
MUSG00000023070/ENS
MUSGO00000017950/ENS
MUSG00000017146

176

G0:1902652

secondary
alcohol

metabolic
process

12/350

4,79E-05

ENSMUSG00000020609/E

NSMUSG00000027875/EN

SMUSG00000002985/ENS
MUSG00000032080/ENS
MUSG00000003585/ENS
MUSGO00000028158/ENS
MUSGO00000040249/ENS
MUSGO00000023045/ENS
MUSG00000040564/ENS
MUSG00000032081/ENS
MUSGO00000036585/ENS

MUSG00000032083

1,20E+01

G0:0071827

plasma
lipoprotein
particle
organization

7/350

5,41E-05

ENSMUSG00000020609/E
NSMUSG00000018800/EN
SMUSG00000002985/ENS
MUSG00000032080/ENS
MUSG00000028158/ENS
MUSG00000023045/ENS
MUSG00000032083

7,00E+00

G0:0010896

regulation of

triglyceride
catabolic
process

5/350

7,80E-05

ENSMUSG00000027761/E
NSMUSG00000032080/EN
SMUSG00000032081/ENS
MUSG00000002992/ENS
MUSG00000011305

5,00E+00

G0:0045940

positive
regulation of
steroid
metabolic
process

7/350

7,90E-05

ENSMUSG00000002985/E
NSMUSG00000032080/EN
SMUSG00000003585/ENS
MUSG00000022150/ENS
MUSG00000003555/ENS
MUSGO00000036585/ENS
MUSG00000032083

7,00E+00

G0:0006066

alcohol
metabolic
process

18/350

7,90E-05

ENSMUSG00000034371/E

NSMUSG00000027227/EN
SMUSG00000020609/ENS
MUSG00000046402/ENS

MUSG00000027875/ENS

MUSGO00000002985/ENS

MUSGO00000032080/ENS

MUSGO00000003585/ENS

MUSGO00000028158/ENS

MUSG00000040249/ENS

MUSG00000023045/ENS

1,80E+01



MUSG00000022150/ENS
MUSG00000040564/ENS
MUSGO00000032081/ENS
MUSG00000028743/ENS
MUSGO00000036585/ENS
MUSGO00000032083/ENS
MUSG00000051177
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G0:0016125

sterol
metabolic
process

12/350

8,05E-05

ENSMUSG00000020609/E

NSMUSG00000027875/EN

SMUSG00000002985/ENS
MUSGO00000032080/ENS
MUSGO00000003585/ENS
MUSG00000028158/ENS
MUSGO00000040249/ENS
MUSG00000023045/ENS
MUSG00000040564/ENS
MUSG00000032081/ENS
MUSGO00000036585/ENS

MUSG00000032083

1,20E+01

G0:0071825

protein-lipid
complex
subunit

organization

7/350

1,13E-04

ENSMUSG00000020609/E
NSMUSG00000018800/EN
SMUSG00000002985/ENS
MUSG00000032080/ENS
MUSGO00000028158/ENS
MUSGO00000023045/ENS
MUSG00000032083

7,00E+00

G0:1901615

organic

hydroxy
compound
metabolic

process

23/350

1,19E-04

ENSMUSG00000024140/E

NSMUSG00000034371/EN

SMUSG00000027227/ENS
MUSG00000020609/ENS
MUSG00000046402/ENS
MUSGO00000001666/ENS
MUSG00000027875/ENS
MUSGO00000002985/ENS
MUSG00000032080/ENS
MUSGO00000003585/ENS
MUSGO00000028158/ENS
MUSG00000040249/ENS
MUSGO00000023045/ENS
MUSG00000022150/ENS
MUSG00000040564/ENS
MUSG00000032081/ENS
MUSG00000028743/ENS
MUSGO00000036585/ENS
MUSG00000038216/ENS
MUSGO00000032083/ENS
MUSG00000051177/ENS
MUSG00000020182/ENS

MUSG00000084897

2,30E+01

G0:0006869

lipid transport

19/350

1,19E-04

ENSMUSG00000020609/E

NSMUSG00000018800/EN
SMUSG00000018796/ENS
MUSG00000023832/ENS
MUSGO00000032120/ENS
MUSGO00000002985/ENS
MUSG00000032080/ENS
MUSG00000028158/ENS
MUSGO00000040249/ENS
MUSG00000023045/ENS

1,90E+01



MUSG00000002944/ENS
MUSG00000022150/ENS
MUSG00000040564/ENS
MUSG00000032081/ENS
MUSG00000002992/ENS
MUSG00000054422/ENS
MUSG00000074336/ENS
MUSGO00000032083/ENS
MUSG00000049791
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G0:0055088

lipid
homeostasis

12/350

1,33E-04

ENSMUSG00000020609/E

NSMUSG00000046402/EN

SMUSG00000002985/ENS
MUSG00000032080/ENS
MUSG00000028158/ENS
MUSG00000023045/ENS
MUSG00000032081/ENS
MUSG00000002992/ENS
MUSG00000074336/ENS
MUSG00000032083/ENS
MUSG00000059434/ENS

MUSG00000017950

1,20E+01

G0:0042953

lipoprotein
transport

5/350

1,52E-04

ENSMUSG00000020609/E
NSMUSG00000028158/EN
SMUSG00000002944/ENS
MUSG00000032081/ENS
MUSG00000002992

5,00E+00

G0:0044241

lipid digestion

5/350

1,52E-04

ENSMUSG00000023832/E
NSMUSG00000032080/EN
SMUSG00000004655/ENS
MUSG00000002944/ENS
MUSG00000032083

5,00E+00

G0:0044872

lipoprotein
localization

5/350

1,52E-04

ENSMUSG00000020609/E
NSMUSG00000028158/EN
SMUSG00000002944/ENS
MUSG00000032081/ENS
MUSG00000002992

5,00E+00

G0:0010876

lipid
localization

20/350

1,55E-04

ENSMUSG00000020609/E

NSMUSG00000018800/EN

SMUSG00000018796/ENS
MUSG00000023832/ENS
MUSGO00000032120/ENS
MUSGO00000002985/ENS
MUSG00000032080/ENS
MUSG00000028158/ENS
MUSG00000040249/ENS
MUSG00000023045/ENS
MUSG00000002944/ENS
MUSG00000022150/ENS
MUSG00000040564/ENS
MUSGO00000032081/ENS
MUSG00000002992/ENS
MUSG00000011305/ENS
MUSG00000054422/ENS
MUSG00000074336/ENS
MUSGO00000032083/ENS

MUSG00000049791

2,00E+01

G0:0006695

cholesterol
biosynthetic

7/350

2,42E-04

ENSMUSG00000020609/E
NSMUSG00000027875/EN

7,00E+00



process

SMUSG00000002985/ENS
MUSG00000032080/ENS
MUSGO00000003585/ENS
MUSGO00000036585/ENS

MUSG00000032083

179

G0:0009066

aspartate
family amino
acid metabolic

process

7/350

2,42E-04

ENSMUSG00000002769/E
NSMUSG00000028179/EN
SMUSG00000116378/ENS
MUSG00000006378/ENS
MUSGO00000017453/ENS
MUSG00000029597/ENS
MUSG00000076441

7,00E+00

G0:1902653

secondary
alcohol
biosynthetic
process

7/350

2,81E-04

ENSMUSG00000020609/E
NSMUSG00000027875/EN
SMUSG00000002985/ENS
MUSGO00000032080/ENS
MUSGO00000003585/ENS
MUSGO00000036585/ENS
MUSG00000032083

7,00E+00

G0:0046486

glycerolipid
metabolic
process

18/350

4,07E-04

ENSMUSG00000026385/E

NSMUSG00000020609/EN
SMUSG00000073678/ENS
MUSG00000018796/ENS
MUSGO00000002985/ENS
MUSGO00000035936/ENS
MUSG00000027761/ENS
MUSGO00000032080/ENS
MUSG00000028158/ENS
MUSG00000002944/ENS
MUSG00000042737/ENS
MUSG00000040564/ENS
MUSGO00000032081/ENS
MUSG00000002992/ENS
MUSGO00000011305/ENS
MUSG00000032083/ENS
MUSG00000051177/ENS

MUSG00000023070

1,80E+01

G0:0042180

cellular

ketone
metabolic

process

13/350

5,69E-04

ENSMUSG00000026385/E

NSMUSG00000039648/EN

SMUSG00000026489/ENS
MUSGO00000032080/ENS
MUSG00000022150/ENS
MUSGO00000003555/ENS
MUSG00000002992/ENS
MUSG00000011305/ENS
MUSG00000028743/ENS
MUSG00000054422/ENS
MUSG00000023070/ENS
MUSGO00000017950/ENS

MUSG00000017146

1,30E+01

G0:0006000

fructose
metabolic
process

4/350

6,21E-04

ENSMUSG00000034371/E

NSMUSG00000027227/EN

SMUSG00000028307/ENS
MUSG00000021456

4,00E+00

G0:0072330

monocarboxyl
ic acid
biosynthetic
process

15/350

6,30E-04

ENSMUSG00000021620/E
NSMUSG00000034371/EN
SMUSG00000046402/ENS
MUSG00000021236/ENS

1,50E+01
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MUSG00000041220/ENS
MUSG00000025203/ENS
MUSG00000060600/ENS
MUSGO00000032080/ENS
MUSG00000056148/ENS
MUSG00000028307/ENS
MUSGO00000002992/ENS
MUSG00000029597/ENS
MUSG00000023070/ENS
MUSG00000017950/ENS
MUSG00000017146
ENSMUSG00000020609/E
protein-lipid NSMUSG00000018800/EN
G0:0034368 complex 5/350 6,30E-04 | SMUSG00000002985/ENS 5,00E+00
remodeling MUSGO00000032080/ENS
MUSG00000032083
ENSMUSG00000020609/E
plasma
lipoprotein NSMUSG00000018800/EN
G0:0034369 particle 5/350 6,30E-04 | SMUSG00000002985/ENS 5,00E+00
remodeling MUSG00000032080/ENS
MUSG00000032083
ENSMUSG00000002985/E
plasma
lipoprotein NSMUSG00000032080/EN
G0:0034377 particle 5/350 6,30E-04 | SMUSG00000028158/ENS 5,00E+00
assembly MUSG00000023045/ENS
MUSG00000032083
ENSMUSG00000020609/E
NSMUSG00000027875/EN
sterol SMUSG00000002985/ENS
G0:0016126 biosynthetic 7/350 7,11E-04 MUSG00000032080/ENS 7,00E+00
process MUSG00000003585/ENS
MUSG00000036585/ENS
MUSG00000032083
et it SRR
G0:0033539 :zssdarzygléiz: 4/350 8,82E-04 SMUSG00000027332/ENS 4,00E+00
R MUSG00000062908
ENSMUSG00000002985/E
phospholipid NSMUSG00000032080/EN
G0:0033700 offlux 4/350 8,82E-04 SMUSG00000002992/ENS 4,00E+00
MUSG00000032083
ENSMUSG00000021620/E
NSMUSG00000025002/EN
long-chain SMUSG00000041220/ENS
fatty acid MUSG00000018796/ENS
G0:0001676 metabolic 9/350 9,42E-04 MUSG00000002944/ENS 9,00E+00
process MUSG00000094806/ENS
MUSG00000022445/ENS
MUSG00000062624/ENS
MUSG00000067231
ENSMUSG00000024507/E
NSMUSG00000020609/EN
steroid SMUSG00000034308/ENS
G0:0008202 metabolic 16/350 9,42E-04 MUSG00000027875/ENS 1,60E+01
process MUSG00000002985/ENS
MUSG00000032080/ENS

MUSGO00000003585/ENS




MUSG00000028158/ENS
MUSGO00000040249/ENS
MUSGO00000023045/ENS
MUSG00000022150/ENS
MUSG00000040564/ENS
MUSGO00000003555/ENS
MUSG00000032081/ENS
MUSGO00000036585/ENS
MUSG00000032083
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G0:0034367

protein-
containing

complex
remodeling

5/350

9,69E-04

ENSMUSG00000020609/E
NSMUSG00000018800/EN
SMUSG00000002985/ENS
MUSG00000032080/ENS
MUSG00000032083

5,00E+00

G0:0006119

oxidative
phosphorylati
on

9/350

9,95E-04

ENSMUSG00000013593/E

NSMUSG00000024248/EN
SMUSG00000074218/ENS
MUSG00000046329/ENS
MUSG00000032081/ENS
MUSG00000064370/ENS
MUSG00000049422/ENS
MUSG00000064363/ENS

MUSG00000064367

9,00E+00

G0:1905952

regulation of
lipid
localization

11/350

1,02E-03

ENSMUSG00000020609/E

NSMUSG00000023832/EN

SMUSG00000002985/ENS
MUSG00000032080/ENS
MUSGO00000040249/ENS
MUSG00000002944/ENS
MUSG00000022150/ENS
MUSG00000002992/ENS
MUSGO00000011305/ENS
MUSG00000074336/ENS

MUSG00000032083

1,10E+01

G0:0060191

regulation of
lipase activity

8/350

1,02E-03

ENSMUSG00000045875/E

NSMUSG00000032080/EN

SMUSG00000040249/ENS
MUSG00000032081/ENS
MUSG00000002992/ENS
MUSGO00000011305/ENS
MUSG00000068747/ENS

MUSG00000032083

8,00E+00

G0:0050994

regulation of
lipid catabolic
process

7/350

1,07E-03

ENSMUSG00000026385/E
NSMUSG00000027761/EN
SMUSG00000032080/ENS
MUSG00000032081/ENS
MUSG00000002992/ENS
MUSGO00000011305/ENS
MUSG00000054422

7,00E+00

G0:0033865

nucleoside
bisphosphate
metabolic
process

9/350

1,30E-03

ENSMUSG00000024507/E

NSMUSG00000021620/EN

SMUSG00000003809/ENS
MUSG00000018796/ENS
MUSG00000027875/ENS
MUSGO00000036880/ENS
MUSGO00000017453/ENS
MUSGO00000033610/ENS

MUSG00000017950

9,00E+00
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ENSMUSG00000024507/E
NSMUSG00000021620/EN
ribonucleosid SMUSG00000003809/ENS
e MUSG00000018796/ENS
G0:0033875 bisphosphate 9/350 1,30E-03 MUSG00000027875/ENS 9,00E+00
metabolic MUSG00000036880/ENS
process MUSG00000017453/ENS
MUSG00000033610/ENS
MUSG00000017950
ENSMUSG00000024507/E
NSMUSG00000021620/EN
purine SMUSG00000003809/ENS
nucleoside MUSG00000018796/ENS
G0:0034032 bisphosphate 9/350 1,30E-03 MUSG00000027875/ENS 9,00E+00
metabolic MUSG00000036880/ENS
process MUSG00000017453/ENS
MUSG00000033610/ENS
MUSG00000017950
ENSMUSG00000002985/E
protein-lipid NSMUSG00000032080/EN
G0:0065005 complex 5/350 1,39E-03 | SMUSG00000028158/ENS 5,00E+00
assembly MUSG00000023045/ENS
MUSG00000032083
ENSMUSG00000010651/E
NSMUSG00000025002/EN
SMUSG00000018796/ENS
xenobiotic MUSG00000022809/ENS
G0:0006805 metabolic 9/350 1,49E-03 MUSG00000094806/ENS 9,00E+00
process MUSG00000022445/ENS
MUSG00000062624/ENS
MUSG00000067231/ENS
MUSG00000017950
aspartate ENSMUSG00000116378/E
family amino NSMUSG00000006378/EN
60:0009068 acid catabolic 4/350 1,578-03 SMUSG00000017453/ENS 4,00E+00
process MUSG00000029597
. . ENSMUSG00000023832/E
G0:0030299 Ifl:tleStmall 4/350 1,57E-03 NSMUSG00000032080/EN 4,00E+00
‘ ;bz(frsssgz / 27553 SMUSG00000002944/ENS | OOCT
MUSG00000032083
ENSMUSG00000018800/E
reverse NSMUSG00000002985/EN
G0:0043691 crrzlr:assgzl:sl 4/350 1,57E-03 SMUSG00000032080/ENS 4,00E+00
MUSG00000032083
- ENSMUSG00000032080/E
positive
s
G0:0045923 :;gsg:i 6/350 1,57E-03 MUSG00000054422/ENS 6,00E+00
process MUSG00000023070/ENS
MUSG00000017950
-, ENSMUSG00000027761/E
positive
regulation of NSMUSG00000032080/EN
G0:0050996 lipid catabolic 5/350 1,61E-03 | SMUSG00000002992/ENS 5,00E+00
process MUSG00000011305/ENS
MUSG00000054422
monosacchari ENSMUSG00000002769/E
G0:0046364 de 8/350 1,61E-03 | NSMUSG00000027227/EN 8,00E+00
biosynthetic SMUSG00000024892/ENS



process

MUSGO00000062908/ENS
MUSG00000021456/ENS
MUSG00000029597/ENS
MUSG00000023070/ENS
MUSG00000017950
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G0:1901617

organic
hydroxy
compound
biosynthetic
process

13/350

1,85E-03

ENSMUSG00000024140/E

NSMUSG00000020609/EN

SMUSG00000001666/ENS
MUSG00000027875/ENS
MUSGO00000002985/ENS
MUSG00000032080/ENS
MUSG00000003585/ENS
MUSG00000022150/ENS
MUSG00000036585/ENS
MUSG00000038216/ENS
MUSGO00000032083/ENS
MUSG00000020182/ENS

MUSG00000084897

1,30E+01

G0:1901607

alpha-amino
acid
biosynthetic
process

7/350

1,85E-03

ENSMUSG00000028179/E
NSMUSG00000031173/EN
SMUSG00000020150/ENS
MUSG00000024640/ENS
MUSG00000021794/ENS
MUSGO00000030826/ENS
MUSG00000076441

7,00E+00

G0:0006637

acyl-CoA
metabolic
process

8/350

1,85E-03

ENSMUSG00000024507/E

NSMUSG00000021620/EN

SMUSG00000003809/ENS
MUSG00000018796/ENS
MUSG00000027875/ENS
MUSGO00000036880/ENS
MUSGO00000017453/ENS

MUSG00000017950

8,00E+00

G0:0035383

thioester
metabolic
process

8/350

1,85E-03

ENSMUSG00000024507/E

NSMUSG00000021620/EN

SMUSG00000003809/ENS
MUSG00000018796/ENS
MUSG00000027875/ENS
MUSGO00000036880/ENS
MUSGO00000017453/ENS

MUSG00000017950

8,00E+00

G0:0019217

regulation of
fatty acid
metabolic
process

8/350

1,94E-03

ENSMUSG00000026385/E

NSMUSG00000032080/EN

SMUSG00000002992/ENS
MUSG00000011305/ENS
MUSG00000054422/ENS
MUSG00000023070/ENS
MUSG00000017950/ENS

MUSG00000017146

8,00E+00

G0:0034433

steroid
esterification

4/350

1,94E-03

ENSMUSG00000002985/E

NSMUSG00000032080/EN

SMUSG00000023045/ENS
MUSG00000032083

4,00E+00

G0:0034434

sterol
esterification

4/350

1,94E-03

ENSMUSG00000002985/E

NSMUSG00000032080/EN

SMUSG00000023045/ENS
MUSG00000032083

4,00E+00

G0:0034435

cholesterol

4/350

1,94E-03

ENSMUSG00000002985/E

4,00E+00



esterification

NSMUSG00000032080/EN
SMUSG00000023045/ENS
MUSG00000032083

184

G0:0051004

regulation of
lipoprotein
lipase activity

4/350

1,94E-03

ENSMUSG00000032080/E

NSMUSG00000032081/EN

SMUSG00000002992/ENS
MUSG00000068747

4,00E+00

G0:0051271

negative
regulation of

cellular
component
movement

16/350

2,05E-03

ENSMUSG00000001666/E

NSMUSG00000028927/EN

SMUSG00000002985/ENS
MUSG00000030257/ENS
MUSGO00000031389/ENS
MUSG00000040249/ENS
MUSG00000010047/ENS
MUSG00000025810/ENS
MUSG00000034675/ENS
MUSGO00000000753/ENS
MUSG00000032702/ENS
MUSG00000112129/ENS
MUSG00000027805/ENS
MUSG00000051177/ENS
MUSG00000023070/ENS

MUSG00000017950

1,60E+01

G0:0042632

cholesterol
homeostasis

8/350

2,07E-03

ENSMUSG00000020609/E

NSMUSG00000002985/EN

SMUSG00000032080/ENS
MUSG00000028158/ENS
MUSG00000023045/ENS
MUSG00000032081/ENS
MUSG00000032083/ENS

MUSG00000017950

8,00E+00

G0:0032371

regulation of
sterol
transport

6/350

2,08E-03

ENSMUSG00000023832/E
NSMUSG00000002985/EN
SMUSG00000032080/ENS
MUSGO00000040249/ENS
MUSG00000002992/ENS
MUSG00000032083

6,00E+00

G0:0032374

regulation of
cholesterol
transport

6/350

2,08E-03

ENSMUSG00000023832/E
NSMUSG00000002985/EN
SMUSG00000032080/ENS
MUSGO00000040249/ENS
MUSG00000002992/ENS
MUSG00000032083

6,00E+00

G0:0055092

sterol
homeostasis

8/350

2,19E-03

ENSMUSG00000020609/E

NSMUSG00000002985/EN

SMUSG00000032080/ENS
MUSG00000028158/ENS
MUSGO00000023045/ENS
MUSG00000032081/ENS
MUSG00000032083/ENS

MUSG00000017950

8,00E+00

G0:0008652

cellular amino
acid
biosynthetic
process

7/350

2,29E-03

ENSMUSG00000028179/E
NSMUSG00000031173/EN
SMUSG00000020150/ENS
MUSG00000024640/ENS
MUSG00000021794/ENS
MUSG00000030826/ENS
MUSG00000076441

7,00E+00



G0:0060192

negative
regulation of
lipase activity

4/350

2,42E-03

ENSMUSG00000032081/E

NSMUSG00000011305/EN

SMUSG00000068747/ENS
MUSG00000032083
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4,00E+00

G0:0098856

intestinal lipid
absorption

4/350

2,42E-03

ENSMUSG00000023832/E

NSMUSG00000032080/EN

SMUSG00000002944/ENS
MUSG00000032083

4,00E+00

G0:0019318

hexose
metabolic
process

13/350

2,42E-03

ENSMUSG00000002769/E

NSMUSG00000034371/EN
SMUSG00000027227/ENS
MUSGO00000035936/ENS
MUSG00000024892/ENS
MUSG00000062908/ENS
MUSGO00000039450/ENS
MUSG00000028307/ENS
MUSG00000021456/ENS
MUSG00000029597/ENS
MUSG00000059434/ENS
MUSG00000023070/ENS

MUSG00000017950

1,30E+01

G0:0006575

cellular
modified
amino acid
metabolic

process

11/350

2,77E-03

ENSMUSG00000002769/E

NSMUSG00000028179/EN

SMUSG00000039648/ENS
MUSGO00000035936/ENS
MUSGO00000020150/ENS
MUSGO00000062908/ENS
MUSG00000009614/ENS
MUSG00000017453/ENS
MUSG00000026853/ENS
MUSG00000024579/ENS

MUSG00000076441

1,10E+01

G0:1905954

positive
regulation of
lipid
localization

8/350

2,90E-03

ENSMUSG00000020609/E

NSMUSG00000023832/EN

SMUSG00000002985/ENS
MUSG00000040249/ENS
MUSG00000002944/ENS
MUSG00000022150/ENS
MUSGO00000011305/ENS

MUSG00000074336

8,00E+00

G0:0045540

regulation of

cholesterol

biosynthetic
process

4/350

3,07E-03

ENSMUSG00000020609/E

NSMUSG00000002985/EN

SMUSG00000003585/ENS
MUSG00000036585

4,00E+00

G0:0106118

regulation of
sterol
biosynthetic
process

4/350

3,07E-03

ENSMUSG00000020609/E

NSMUSG00000002985/EN

SMUSG00000003585/ENS
MUSG00000036585

4,00E+00

G0:0043062

extracellular
structure
organization

15/350

3,25E-03

ENSMUSG00000020609/E
NSMUSG00000040998/EN
SMUSG00000018800/ENS
MUSGO00000010051/ENS
MUSG00000002985/ENS
MUSGO00000032080/ENS
MUSGO00000006931/ENS
MUSGO00000028158/ENS
MUSGO00000023045/ENS
MUSG00000002944/ENS

1,50E+01



MUSG00000045672/ENS
MUSGO00000006538/ENS
MUSGO00000032083/ENS
MUSG00000027750/ENS
MUSG00000038224
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G0:0040013

negative
regulation of
locomotion

16/350

3,38E-03

ENSMUSG00000001666/E
NSMUSG00000028927/EN
SMUSG00000002985/ENS

MUSG00000030257/ENS
MUSGO00000031389/ENS
MUSGO00000040249/ENS
MUSG00000010047/ENS
MUSG00000025810/ENS
MUSG00000034675/ENS
MUSG00000000753/ENS
MUSG00000032702/ENS
MUSG00000112129/ENS
MUSG00000027805/ENS
MUSG00000051177/ENS
MUSG00000023070/ENS
MUSG00000017950

1,60E+01

G0:0006790

sulfur
compound
metabolic
process

14/350

3,86E-03

ENSMUSG00000024507/E
NSMUSG00000002769/EN
SMUSG00000021620/ENS

MUSGO00000003809/ENS
MUSG00000028179/ENS
MUSG00000018796/ENS
MUSG00000027875/ENS
MUSG00000036880/ENS
MUSGO00000035936/ENS
MUSGO00000020150/ENS
MUSGO00000017453/ENS
MUSG00000024579/ENS
MUSGO00000049858/ENS
MUSG00000017950

1,40E+01

G0:0062013

positive
regulation of
small
molecule
metabolic
process

10/350

4,25E-03

ENSMUSG00000021236/E
NSMUSG00000032080/EN
SMUSG00000003585/ENS

MUSG00000022150/ENS
MUSG00000002992/ENS
MUSGO00000011305/ENS
MUSGO00000036585/ENS
MUSG00000054422/ENS
MUSG00000023070/ENS
MUSG00000017950

1,00E+01

G0:0071466

cellular
response to
xenobiotic

stimulus

10/350

4,25E-03

ENSMUSG00000010651/E
NSMUSG00000025002/EN
SMUSG00000018796/ENS

MUSG00000022809/ENS
MUSGO00000004655/ENS
MUSG00000094806/ENS
MUSG00000022445/ENS
MUSG00000062624/ENS
MUSG00000067231/ENS
MUSG00000017950

1,00E+01

G0:0010565

regulation of
cellular
ketone
metabolic

9/350

4,25E-03

ENSMUSG00000026385/E
NSMUSG00000032080/EN
SMUSG00000022150/ENS

MUSG00000002992/ENS

9,00E+00



process

MUSGO00000011305/ENS
MUSG00000054422/ENS
MUSG00000023070/ENS
MUSG00000017950/ENS
MUSG00000017146
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G0:0042157

lipoprotein
metabolic
process

9/350

4,78E-03

ENSMUSG00000020609/E

NSMUSG00000073678/EN
SMUSG00000002985/ENS
MUSG00000032080/ENS
MUSGO00000028158/ENS
MUSG00000042737/ENS
MUSG00000040564/ENS
MUSG00000032081/ENS

MUSG00000032083

9,00E+00

G0:0015850

organic

hydroxy
compound
transport

13/350

4,78E-03

ENSMUSG00000020609/E

NSMUSG00000018800/EN

SMUSG00000073678/ENS
MUSG00000023832/ENS
MUSGO00000002985/ENS
MUSG00000032080/ENS
MUSGO00000040249/ENS
MUSG00000023045/ENS
MUSGO00000004655/ENS
MUSG00000002944/ENS
MUSG00000022150/ENS
MUSG00000002992/ENS

MUSG00000032083

1,30E+01

G0:0019319

hexose
biosynthetic
process

7/350

5,13E-03

ENSMUSG00000002769/E
NSMUSG00000027227/EN
SMUSG00000024892/ENS
MUSG00000062908/ENS
MUSG00000021456/ENS
MUSG00000029597/ENS
MUSG00000017950

7,00E+00

G0:0042737

drug catabolic
process

10/350

5,13E-03

ENSMUSG00000025002/E

NSMUSG00000034424/EN

SMUSG00000027333/ENS
MUSG00000022809/ENS
MUSG00000032080/ENS
MUSGO00000017453/ENS
MUSG00000094806/ENS
MUSG00000022445/ENS
MUSG00000062624/ENS

MUSG00000067231

1,00E+01

G0:1900024

regulation of
substrate
adhesion-
dependent

cell spreading

6/350

5,21E-03

ENSMUSG00000022150/E
NSMUSG00000025810/EN
SMUSG00000034675/ENS
MUSG00000032702/ENS
MUSG00000032083/ENS
MUSG00000027750

6,00E+00

G0:0006694

steroid
biosynthetic
process

10/350

5,62E-03

ENSMUSG00000020609/E

NSMUSG00000034308/EN
SMUSG00000027875/ENS
MUSG00000002985/ENS
MUSG00000032080/ENS
MUSGO00000003585/ENS
MUSG00000022150/ENS
MUSGO00000003555/ENS

1,00E+01



MUSGO00000036585/ENS
MUSG00000032083

188

G0:2000146

negative
regulation of
cell motility

14/350

5,65E-03

ENSMUSG00000001666/E

NSMUSG00000028927/EN

SMUSG00000002985/ENS
MUSG00000030257/ENS
MUSGO00000031389/ENS
MUSGO00000040249/ENS
MUSG00000010047/ENS
MUSGO00000000753/ENS
MUSG00000032702/ENS
MUSG00000112129/ENS
MUSG00000027805/ENS
MUSG00000051177/ENS
MUSG00000023070/ENS

MUSG00000017950

1,40E+01

G0:0042738

exogenous
drug catabolic
process

6/350

5,67E-03

ENSMUSG00000025002/E
NSMUSG00000022809/EN
SMUSG00000094806/ENS
MUSG00000022445/ENS
MUSG00000062624/ENS
MUSG00000067231

6,00E+00

G0:0019218

regulation of
steroid
metabolic
process

8/350

6,64E-03

ENSMUSG00000020609/E

NSMUSG00000002985/EN

SMUSG00000032080/ENS
MUSGO00000003585/ENS
MUSG00000022150/ENS
MUSGO00000003555/ENS
MUSG00000036585/ENS

MUSG00000032083

8,00E+00

G0:0005996

monosacchari
de metabolic
process

13/350

6,98E-03

ENSMUSG00000002769/E

NSMUSG00000034371/EN

SMUSG00000027227/ENS
MUSGO00000035936/ENS
MUSG00000024892/ENS
MUSG00000062908/ENS
MUSGO00000039450/ENS
MUSG00000028307/ENS
MUSG00000021456/ENS
MUSG00000029597/ENS
MUSGO00000059434/ENS
MUSG00000023070/ENS

MUSG00000017950

1,30E+01

G0:0034381

plasma
lipoprotein
particle
clearance

5/350

6,99E-03

ENSMUSG00000020609/E
NSMUSG00000002985/EN
SMUSG00000002944/ENS
MUSG00000032081/ENS
MUSG00000002992

5,00E+00

G0:0050892

intestinal
absorption

5/350

6,99E-03

ENSMUSG00000023832/E
NSMUSG00000032080/EN
SMUSG00000002944/ENS
MUSG00000054422/ENS
MUSG00000032083

5,00E+00

G0:0015980

energy
derivation by
oxidation of
organic
compounds

13/350

7,38E-03

ENSMUSG00000002769/E

NSMUSG00000013593/EN
SMUSG00000037710/ENS
MUSGO00000067279/ENS
MUSGO00000035936/ENS

1,30E+01



MUSGO00000062908/ENS
MUSGO00000033400/ENS
MUSG00000026500/ENS
MUSG00000046329/ENS
MUSG00000064370/ENS
MUSG00000064363/ENS
MUSGO00000033208/ENS
MUSG00000064367
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G0:0051346

negative
regulation of
hydrolase
activity

17/350

8,06E-03

ENSMUSG00000054428/E

NSMUSG00000052572/EN

SMUSG00000025650/ENS
MUSG00000028415/ENS
MUSGO00000004655/ENS
MUSG00000032081/ENS
MUSG00000011305/ENS
MUSG00000034675/ENS
MUSG00000066366/ENS
MUSG00000000753/ENS
MUSG00000068747/ENS
MUSG00000044433/ENS
MUSG00000006522/ENS
MUSG00000054422/ENS
MUSGO00000032083/ENS
MUSG00000023070/ENS

MUSG00000038224

1,70E+01

G0:0042304

regulation of
fatty acid

biosynthetic
process

5/350

8,84E-03

ENSMUSG00000032080/E
NSMUSG00000002992/EN
SMUSG00000023070/ENS
MUSG00000017950/ENS
MUSG00000017146

5,00E+00

G0:0090407

organophosph
ate
biosynthetic
process

19/350

8,84E-03

ENSMUSG00000034371/E

NSMUSG00000003809/EN

SMUSG00000020649/ENS
MUSG00000021236/ENS
MUSG00000073678/ENS
MUSG00000050856/ENS
MUSG00000018796/ENS
MUSG00000027875/ENS
MUSG00000025137/ENS
MUSG00000006057/ENS
MUSG00000024892/ENS
MUSGO00000036813/ENS
MUSGO00000060600/ENS
MUSG00000073435/ENS
MUSGO00000033610/ENS
MUSG00000042737/ENS
MUSG00000028307/ENS
MUSG00000049422/ENS

MUSG00000032083

1,90E+01

G0:0043462

regulation of
ATPase
activity

6/350

9,56E-03

ENSMUSG00000054428/E
NSMUSG00000026576/EN
SMUSG00000028307/ENS
MUSG00000034675/ENS
MUSG00000027805/ENS
MUSG00000023070

6,00E+00

G0:0045723

positive
regulation of

fatty acid
biosynthetic

4/350

9,56E-03

ENSMUSG00000032080/E

NSMUSG00000002992/EN

SMUSG00000023070/ENS
MUSG00000017950

4,00E+00



process
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G0:0030336

negative
regulation of
cell migration

13/350

1,06E-02

ENSMUSG00000001666/E

NSMUSG00000028927/EN

SMUSG00000002985/ENS
MUSG00000030257/ENS
MUSG00000031389/ENS
MUSGO00000040249/ENS
MUSG00000010047/ENS
MUSG00000000753/ENS
MUSG00000032702/ENS
MUSGO00000112129/ENS
MUSG00000027805/ENS
MUSG00000051177/ENS

MUSG00000017950

1,30E+01

G0:0034380

high-density
lipoprotein
particle
assembly

3/350

1,08E-02

ENSMUSG00000002985/E
NSMUSG00000032080/EN
SMUSG00000032083

3,00E+00

G0:0090209

negative
regulation of
triglyceride
metabolic
process

3/350

1,08E-02

ENSMUSG00000002985/E
NSMUSG00000032081/EN
SMUSG00000011305

3,00E+00

G0:0098754

detoxification

5/350

1,08E-02

ENSMUSG00000010651/E
NSMUSG00000031765/EN
SMUSG00000032080/ENS
MUSG00000002944/ENS
MUSG00000023070

5,00E+00

G0:0010884

positive
regulation of
lipid storage

4/350

1,10E-02

ENSMUSG00000020609/E

NSMUSG00000002944/EN

SMUSG00000011305/ENS
MUSG00000074336

4,00E+00

G0:0009152

purine
ribonucleotide
biosynthetic
process

11/350

1,25E-02

ENSMUSG00000034371/E

NSMUSG00000003809/EN

SMUSG00000021236/ENS
MUSGO00000050856/ENS
MUSG00000018796/ENS
MUSG00000006057/ENS
MUSGO00000060600/ENS
MUSGO00000073435/ENS
MUSGO00000033610/ENS
MUSG00000028307/ENS

MUSG00000049422

1,10E+01

G0:0007005

mitochondrio
n organization

18/350

1,27E-02

ENSMUSG00000024140/E
NSMUSG00000034993/EN
SMUSG00000031059/ENS
MUSG00000024248/ENS
MUSG00000049760/ENS
MUSGO00000074218/ENS
MUSGO00000037152/ENS
MUSG00000016427/ENS
MUSG00000036880/ENS
MUSGO00000054428/ENS
MUSGO00000031158/ENS
MUSG00000026500/ENS
MUSG00000067847/ENS
MUSGO00000018411/ENS
MUSG00000049422/ENS

1,80E+01
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MUSG00000007033/ENS
MUSG00000074211/ENS
MUSG00000024500
regulation of ENSMUSG00000002985/E
G0:0010872 cholesterol 3/350 1,42E-02 | NSMUSG00000032080/EN 3,00E+00
esterification SMUSG00000032083
T:ﬁzp‘t::l;y ENSMUSGO00000018800/E
G0:0034375 particle 3/350 1,42E-02 | NSMUSG00000002985/EN 3,00E+00
. SMUSG00000032083
remodeling
ENSMUSG00000034371/E
NSMUSG00000003809/EN
SMUSG00000020649/ENS
MUSG00000021236/ENS
nucleoside MUSG00000050856/ENS
phosphate MUSG00000018796/ENS
G0:1901293 biosynthetic 13/350 1,47E-02 MUSG00000006057/ENS 1,30E+01
orocess MUSG00000036813/ENS
MUSG00000060600/ENS
MUSG00000073435/ENS
MUSG00000033610/ENS
MUSG00000028307/ENS
MUSG00000049422
ENSMUSG00000022150/E
substrate NSMUSG00000025810/EN
adhesion- SMUSG00000034675/ENS
G0:0034446 dependent 7/350 1,64E-02 MUSG00000032702/ENS 7,00E+00
cell spreading MUSG00000032083/ENS
MUSG00000027750/ENS
MUSG00000049791
ENSMUSG00000025453/E
NSMUSG00000116207/EN
proton SMUSG00000050856/ENS
G0:1902600 transmembra 7/350 1,64E-02 MUSG00000006057/ENS 7,00E+00
ne transport MUSG00000064370/ENS
MUSG00000064363/ENS
MUSG00000051177
ENSMUSG00000034371/E
NSMUSG00000003809/EN
SMUSG00000021236/ENS
MUSG00000050856/ENS
ribonucleotide MUSG00000018796/ENS
G0:0009260 biosynthetic 11/350 1,71E-02 MUSG00000006057/ENS 1,10E+01
process MUSG00000060600/ENS
MUSG00000073435/ENS
MUSG00000033610/ENS
MUSG00000028307/ENS
MUSG00000049422
Cdc42 protein ENSMUSG00000002985/E
G0:0032488 signal 3/350 1,80E-02 | NSMUSG00000025810/EN 3,00E+00
transduction SMUSG00000032083
regulation of ENSMUSG00000023832/E
G0:1904478 intestinal 3/350 1,80E-02 | NSMUSG00000032080/EN 3,00E+00
absorption SMUSG00000032083
positive ENSMUSG00000003585/E
regulation of NSMUSG00000022150/EN
G0:0010893 <teroid 4/350 1,94E-02 SMUSGO0000003555/ENS 4,00E+00
biosynthetic MUSG00000036585
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process
ENSMUSG00000020609/E
NSMUSG00000027875/EN
alcohol SI\I>I/I Essggé)ooc?c?:sozzc?:(f//EEr\'l\lss
G0:0046165 blzsr\(/)ncteh:;tlc 8/350 1,97E-02 MUSG00000003585/ENS 8,00E+00
MUSG00000022150/ENS
MUSG00000036585/ENS
MUSG00000032083
ENSMUSG00000020609/E
NSMUSG00000002985/EN
. SMUSG00000002944/ENS
G0:0019915 lipid storage 6/350 1,97E-02 MUSG00000011305/ENS 6,00E+00
MUSG00000074336/ENS
MUSG00000032083
ENSMUSG00000002769/E
NSMUSG00000024892/EN
gluconeogene SMUSG00000062908/ENS
G0:0006094 sis 6/350 2,11E-02 MUSG00000021456/ENS 6,00E+00
MUSG00000029597/ENS
MUSG00000017950
ENSMUSG00000034371/E
NSMUSG00000003809/EN
SMUSG00000021236/ENS
ribose MUSG00000050856/ENS
phosphate MUSG00000018796/ENS
G0:0046390 biosynthetic 11/350 2,13E-02 MUSG00000006057/ENS 1,10E+01
process MUSG00000060600/ENS
MUSG00000073435/ENS
MUSG00000033610/ENS
MUSG00000028307/ENS
MUSG00000049422
regulation of ENSMUSG00000024248/E
oxidative NSMUSG00000074218/EN
60:0002082 phosphorylati 4/350 2,14€-02 SMUSG00000046329/ENS 4,00€+00
on MUSG00000032081
chondrocyte
ot SRR
G0:0003413 endobc:::dral 4/350 2,14E-02 SMUSG00000045672/ENS 4,00E+00
. MUSG00000006538
morphogenesi
s
regulation of ENSMUSG00000020609/E
cholesterol NSMUSG00000002985/EN
60:0090181 metabolic 4/350 2,148-02 SMUSG00000003585/ENS 4,00E+00
process MUSG00000036585
regulation of ENSMUSG00000020609/E
Alcohol NSMUSG00000002985/EN
G0:1902930 biosynthetic 5/350 2,22E-02 | SMUSG00000003585/ENS 5,00E+00
orocess MUSG00000022150/ENS
MUSG00000036585
ENSMUSG00000021236/E
regulation of NSMUSG00000024248/EN
nucleotide SMUSG00000074218/ENS
G0:0006140 metabolic 7/350 2,22E-02 MUSG00000054428/ENS 7,00E+00
process MUSG00000046329/ENS

MUSGO00000032081/ENS




MUSG00000028755
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G0:0050810

regulation of
steroid

biosynthetic
process

6/350

2,35E-02

ENSMUSG00000020609/E
NSMUSG00000002985/EN
SMUSG00000003585/ENS
MUSG00000022150/ENS
MUSGO00000003555/ENS
MUSG00000036585

6,00E+00

G0:0006164

purine
nucleotide
biosynthetic
process

11/350

2,37E-02

ENSMUSG00000034371/E

NSMUSG00000003809/EN

SMUSG00000021236/ENS
MUSGO00000050856/ENS
MUSG00000018796/ENS
MUSG00000006057/ENS
MUSGO00000060600/ENS
MUSG00000073435/ENS
MUSGO00000033610/ENS
MUSG00000028307/ENS

MUSG00000049422

1,10E+01

G0:0046189

phenol-
containing
compound
biosynthetic
process

5/350

2,38E-02

ENSMUSG00000024140/E
NSMUSG00000001666/EN
SMUSG00000038216/ENS
MUSG00000020182/ENS
MUSG00000084897

5,00E+00

G0:0009206

purine
ribonucleosid
e triphosphate
biosynthetic

process

8/350

2,38E-02

ENSMUSG00000034371/E

NSMUSG00000021236/EN
SMUSG00000050856/ENS
MUSG00000006057/ENS
MUSGO00000060600/ENS
MUSG00000073435/ENS
MUSG00000028307/ENS

MUSG00000049422

8,00E+00

G0:0010035

response to
inorganic
substance

18/350

2,40E-02

ENSMUSG00000031765/E

NSMUSG00000027227/EN

SMUSG00000002580/ENS
MUSG00000021794/ENS
MUSG00000032080/ENS
MUSG00000052572/ENS
MUSG00000004655/ENS
MUSG00000046329/ENS
MUSG00000002944/ENS
MUSGO00000018411/ENS
MUSG00000027762/ENS
MUSG00000028307/ENS
MUSG00000064370/ENS
MUSG00000076441/ENS
MUSG00000054422/ENS
MUSGO00000019761/ENS
MUSG00000051177/ENS

MUSG00000023070

1,80E+01

G0:0009145

purine
nucleoside
triphosphate
biosynthetic
process

8/350

2,48E-02

ENSMUSG00000034371/E

NSMUSG00000021236/EN

SMUSG00000050856/ENS
MUSG00000006057/ENS
MUSGO00000060600/ENS
MUSGO00000073435/ENS
MUSG00000028307/ENS

MUSG00000049422

8,00E+00

G0:0006006

glucose

10/350

2,61E-02

ENSMUSG00000002769/E

1,00E+01



metabolic
process

NSMUSG00000035936/EN
SMUSG00000024892/ENS
MUSGO00000062908/ENS
MUSGO00000039450/ENS
MUSG00000021456/ENS
MUSG00000029597/ENS
MUSG00000059434/ENS
MUSG00000023070/ENS
MUSG00000017950
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G0:0071941

nitrogen cycle
metabolic
process

3/350

2,61E-02

ENSMUSG00000031173/E
NSMUSG00000049858/EN
SMUSG00000076441

3,00E+00

G0:0006733

oxidoreductio
n coenzyme
metabolic
process

9/350

2,61E-02

ENSMUSG00000034371/E

NSMUSG00000021236/EN
SMUSG00000025453/ENS
MUSG00000116207/ENS
MUSGO00000026489/ENS
MUSGO00000039450/ENS
MUSGO00000060600/ENS
MUSGO00000005951/ENS

MUSG00000028307

9,00E+00

G0:0006633

fatty acid
biosynthetic
process

8/350

2,66E-02

ENSMUSG00000021620/E

NSMUSG00000041220/EN

SMUSG00000025203/ENS
MUSG00000032080/ENS
MUSG00000002992/ENS
MUSG00000023070/ENS
MUSG00000017950/ENS

MUSG00000017146

8,00E+00

G0:0009201

ribonucleosid
e triphosphate
biosynthetic
process

8/350

2,66E-02

ENSMUSG00000034371/E

NSMUSG00000021236/EN

SMUSG00000050856/ENS
MUSGO00000006057/ENS
MUSGO00000060600/ENS
MUSGO00000073435/ENS
MUSG00000028307/ENS

MUSG00000049422

8,00E+00

G0:0072522

purine-
containing
compound
biosynthetic
process

11/350

2,68E-02

ENSMUSG00000034371/E

NSMUSG00000003809/EN

SMUSG00000021236/ENS
MUSGO00000050856/ENS
MUSG00000018796/ENS
MUSG00000006057/ENS
MUSGO00000060600/ENS
MUSG00000073435/ENS
MUSG00000033610/ENS
MUSG00000028307/ENS

MUSG00000049422

1,10E+01

G0:0051188

cofactor
biosynthetic
process

11/350

2,73E-02

ENSMUSG00000034371/E
NSMUSG00000003809/EN
SMUSG00000021236/ENS
MUSG00000018796/ENS
MUSG00000026489/ENS
MUSG00000054428/ENS
MUSGO00000060600/ENS
MUSG00000026198/ENS
MUSGO00000033610/ENS
MUSG00000028307/ENS

1,10E+01
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MUSG00000023070
ENSMUSG00000034371/E
NSMUSG00000021236/EN
pyruvate SMUSG00000039648/ENS
G0:0006090 metabolic 7/350 2,73E-02 MUSG00000024892/ENS 7,00E+00
process MUSG00000060600/ENS
MUSG00000028307/ENS
MUSG00000029597
ENSMUSG00000024507/E
NSMUSG00000025002/EN
fatty acid SMUSG00000003809/ENS
derivative MUSG00000018796/ENS
G0:1901568 metabolic 8/350 2,73E-02 MUSG00000094806/ENS 8,00E+00
process MUSG00000022445/ENS
MUSG00000062624/ENS
MUSG00000067231
ENSMUSG00000034371/E
NSMUSG00000003809/EN
SMUSG00000020649/ENS
MUSG00000021236/ENS
feccansicndtiv
G0:0009165 blcz)sr\(/)nctehsestlc 12/350 3,02E-02 MUSG00000006057/ENS 1,20E+01
MUSG00000060600/ENS
MUSG00000073435/ENS
MUSG00000033610/ENS
MUSG00000028307/ENS
MUSG00000049422
glutamine
family amino ENSMUSG00000031173/E
G0:0009084 acid 3/350 3,02E-02 | NSMUSG00000021794/EN 3,00E+00
biosynthetic SMUSG00000076441
process
terpenoid ENSMUSG00000046402/E
G0:0016114 biosynthetic 3/350 3,02E-02 | NSMUSG00000027875/EN 3,00E+00
process SMUSG00000056148
fatty-acyl-CoA ENSMUSG00000024507/E
G0:0035337 metabolic 3/350 3,02E-02 | NSMUSG00000003809/EN 3,00E+00
process SMUSG00000018796
amyloid fibril ENSMUSG00000002985/E
G0:1990000 formation 3/350 3,02E-02 | NSMUSG00000002944/EN 3,00E+00
SMUSG00000018411
ooz
G0:0006084 rr;er';actézlslc 4/350 3,14E-02 SMUSG00000036880/ENS 4,00E+00
MUSG00000017453
ENSMUSG00000024140/E
NSMUSG00000026385/EN
SMUSG00000027333/ENS
ammonium MUSG00000062908/ENS
G0:0097164 ion metabolic 9/350 3,14E-02 MUSG00000032080/ENS 9,00E+00
process MUSG00000026853/ENS
MUSG00000028743/ENS
MUSG00000032083/ENS
MUSG00000020182
regulation of ENSMUSG00000021236/E
G0:1903578 | ATP metabolic 6/350 3,14E-02 | NSMUSG00000024248/EN 6,00E+00
process SMUSG00000074218/ENS



MUSG00000054428/ENS
MUSGO00000046329/ENS
MUSG00000032081
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G0:0010038

response to
metal ion

12/350

3,14E-02

ENSMUSG00000031765/E

NSMUSG00000027227/EN

SMUSG00000021794/ENS
MUSG00000052572/ENS
MUSGO00000004655/ENS
MUSG00000046329/ENS
MUSGO00000018411/ENS
MUSG00000027762/ENS
MUSG00000028307/ENS
MUSG00000064370/ENS
MUSG00000076441/ENS

MUSG00000019761

1,20E+01

G0:0022600

digestive
system
process

7/350

3,24E-02

ENSMUSG00000023832/E
NSMUSG00000032080/EN
SMUSG00000004655/ENS
MUSG00000002944/ENS
MUSG00000112129/ENS
MUSG00000054422/ENS
MUSG00000032083

7,00E+00

G0:0019682

glyceraldehyd
e-3-phosphate
metabolic
process

3/350

3,56E-02

ENSMUSG00000034371/E
NSMUSG00000005951/EN
SMUSG00000028307

3,00E+00

G0:0015748

organophosph
ate ester
transport

6/350

3,75E-02

ENSMUSG00000002985/E
NSMUSG00000032080/EN
SMUSG00000028158/ENS
MUSG00000046329/ENS
MUSG00000002992/ENS
MUSG00000032083

6,00E+00

G0:0019369

arachidonic
acid metabolic
process

5/350

3,81E-02

ENSMUSG00000025002/E
NSMUSG00000094806/EN
SMUSG00000022445/ENS
MUSG00000062624/ENS
MUSG00000067231

5,00E+00

G0:0009142

nucleoside
triphosphate
biosynthetic
process

8/350

4,04E-02

ENSMUSG00000034371/E

NSMUSG00000021236/EN

SMUSG00000050856/ENS
MUSG00000006057/ENS
MUSGO00000060600/ENS
MUSGO00000073435/ENS
MUSG00000028307/ENS

MUSG00000049422

8,00E+00

G0:0010810

regulation of
cell-substrate
adhesion

10/350

4,12E-02

ENSMUSG00000040998/E

NSMUSG00000002944/EN

SMUSG00000022150/ENS
MUSG00000025810/ENS
MUSG00000034675/ENS
MUSG00000032702/ENS
MUSG00000044433/ENS
MUSG00000032083/ENS
MUSG00000027750/ENS

MUSG00000049791

1,00E+01

G0:0010867

positive
regulation of
triglyceride

3/350

4,12E-02

ENSMUSG00000032081/E
NSMUSG00000011305/EN
SMUSG00000023070

3,00E+00



biosynthetic
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process
regjéati')":o " ENSMUSG00000054428/E
G0:0032780 ATPase 3/350 4,12E-02 | NSMUSGO00000034675/EN 3,00E+00
L SMUSG00000023070
activity
ENSMUSG00000034371/E
NSMUSG00000021236/EN
nicotinamide SMUSG00000025453/ENS
nucleotide MUSG00000116207/ENS
G0:0046496 metabolic 8/350 4,12E-02 MUSG00000039450/ENS 8,00E+00
process MUSG00000060600/ENS
MUSGO00000005951/ENS
MUSG00000028307
Ersuuscomon e
G0:0019432 blisr\(/)r::tefztlc 4/350 4,12E-02 SMUSGO0000011305/ENS 4,00E+00
MUSG00000023070
ENSMUSG00000023832/E
NSMUSG00000002985/EN
. SMUSG00000032080/ENS
regulation of
G0:0032368 lipid transport 7/350 4,21E-02 MUSG00000040249/ENS 7,00E+00
MUSG00000022150/ENS
MUSG00000002992/ENS
MUSG00000032083
ENSMUSG00000034371/E
NSMUSG00000003809/EN
SMUSG00000021236/ENS
coenzyme MUSG00000018796/ENS
G0:0009108 biosynthetic 9/350 4,35E-02 MUSG00000026489/ENS 9,00E+00
process MUSG00000060600/ENS
MUSG00000033610/ENS
MUSG00000028307/ENS
MUSG00000023070
ENSMUSG00000034371/E
NSMUSG00000021236/EN
pyridine SMUSG00000025453/ENS
nucleotide MUSG00000116207/ENS
G0:0019362 metabolic 8/350 4,42E-02 MUSGO0000039450/ENS 8,00E+00
process MUSG00000060600/ENS
MUSG00000005951/ENS
MUSG00000028307
ENSMUSG00000032526/E
i, NSMUSG00000001313/EN
positive
regulation of SMUSG00000002985/ENS
cell MUSG00000018411/ENS
G0:0010770 morphogenesi 9/350 4,45E-02 MUSG00000022150/ENS 9,00E+00
s involved in MUSG00000025810/ENS
differentiation MUSG00000034675/ENS
MUSG00000002274/ENS
MUSG00000032083
NSMUSG00000116207/ 0N
G0:0006739 n;er';act;célslc 4/350 4,45E-02 SMUSG00000039450/ENS 4,00E+00
MUSG00000005951
positive ENSMUSG00000022150/E
G0:1900026 regulation of 4/350 4,45E-02 | NSMUSG00000025810/EN 4,00E+00
substrate SMUSG00000034675/ENS
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adhesion- MUSG00000032083
dependent
cell spreading
negative ENSMUSG00000026385/E
regulation of SAMUSG00000035081/eNS
G0:0045833 melgg:lonc 6/350 4,46E-02 MUSG00000002992/ENS 6,00E+00
process MUSG00000011305/ENS
MUSG00000017146
establishment
maint‘:nance ENSMUSG00000001313/E
G0:0030952 of 3/350 4,66E-02 | NSMUSG00000004655/EN 3,00E+00
SMUSG00000044433
cytoskeleton
polarity
cellular
modified ENSMUSG00000041625/E
G0:0042219 amino acid 3/350 4,66E-02 | NSMUSG00000009614/EN 3,00E+00
catabolic SMUSG00000024579
process
multi- ENSMUSG00000034371/E
. organism NSMUSG00000029368/EN
G0:0044764 collular 4/350 4,83E-02 SMUSG00000067847/ENS 4,00E+00
process MUSG00000010047
Termos GO significativamente enriquecidos por genes superexpressos
ID Description GeneRatio | p.adjust genelD Count
ENSMUSG00000032661/E
NSMUSGO00000023341/EN
SMUSG00000025498/ENS
MUSG00000026104/ENS
MUSG00000025492/ENS
MUSG00000017830/ENS
MUSG00000026896/ENS
MUSG00000049502/ENS
MUSG00000046718/ENS
MUSG00000022906/ENS
MUSG00000056144/ENS
MUSG00000040033/ENS
MUSG00000027639/ENS
MUSG00000040296/ENS
MUSG00000024079/ENS
G0:0051607 o 69/815 4,58E-39 MUSG00000029605/ENS 6,90E+01
' resF\’/‘i’r':fSe to / 208 MUSG00000027951/ENS IOR
MUSGO00000033355/ENS
MUSG00000029780/ENS
MUSG00000040613/ENS
MUSG00000036986/ENS
MUSG00000029826/ENS
MUSG00000048806/ENS
MUSG00000000275/ENS
MUSG00000040987/ENS
MUSG00000036908/ENS
MUSG00000070904/ENS
MUSG00000038884/ENS
MUSG00000031639/ENS
MUSG00000072244/ENS
MUSGO00000035151/ENS

MUSG00000039236/ENS




MUSGO00000009585/ENS
MUSGO00000066800/ENS
MUSG00000045932/ENS
MUSG00000000791/ENS
MUSGO00000060550/ENS
MUSG00000043279/ENS
MUSG00000031627/ENS
MUSGO00000037860/ENS
MUSGO00000037921/ENS
MUSGO00000069793/ENS
MUSG00000067297/ENS
MUSG00000020115/ENS
MUSG00000055204/ENS
MUSG00000001166/ENS
MUSGO00000035692/ENS
MUSGO00000034459/ENS
MUSG00000035042/ENS
MUSGO00000032690/ENS
MUSG00000027514/ENS
MUSGO00000079339/ENS
MUSG00000074896/ENS
MUSG00000041827/ENS
MUSG00000066861/ENS
MUSG00000029561/ENS
MUSGO00000052776/ENS
MUSGO00000000386/ENS
MUSG00000062488/ENS
MUSGO00000030921/ENS
MUSG00000040264/ENS
MUSGO00000079363/ENS
MUSGO00000034855/ENS
MUSG00000020641/ENS
MUSG00000029417/ENS
MUSG00000024810/ENS
MUSGO00000018899/ENS
MUSG00000031712/ENS
MUSG00000025746
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G0:0009615

response to
virus

74/815

9,13E-39

ENSMUSG00000032661/E
NSMUSG00000023341/EN
SMUSG00000025498/ENS
MUSG00000026104/ENS
MUSG00000025492/ENS
MUSG00000017830/ENS
MUSG00000069874/ENS
MUSG00000026896/ENS
MUSG00000049502/ENS
MUSG00000046718/ENS
MUSG00000022906/ENS
MUSG00000056144/ENS
MUSGO00000040033/ENS
MUSG00000027639/ENS
MUSG00000040296/ENS
MUSG00000024079/ENS
MUSGO00000029605/ENS
MUSG00000027951/ENS
MUSGO00000033355/ENS
MUSG00000029780/ENS
MUSG00000040613/ENS
MUSGO00000036986/ENS

7,40E+01



MUSG00000029826/ENS
MUSG00000048806/ENS
MUSG00000000275/ENS
MUSG00000001123/ENS
MUSG00000040987/ENS
MUSGO00000036908/ENS
MUSG00000070904/ENS
MUSG00000038884/ENS
MUSGO00000031639/ENS
MUSGO00000057554/ENS
MUSG00000072244/ENS
MUSGO00000035151/ENS
MUSG00000039236/ENS
MUSGO0000009585/ENS
MUSGO00000066800/ENS
MUSG00000045932/ENS
MUSGO00000000791/ENS
MUSGO00000060550/ENS
MUSG00000043279/ENS
MUSG00000032508/ENS
MUSG00000031627/ENS
MUSG00000037860/ENS
MUSGO00000037921/ENS
MUSGO00000069793/ENS
MUSG00000067297/ENS
MUSG00000020115/ENS
MUSG00000055204/ENS
MUSG00000001166/ENS
MUSG00000035692/ENS
MUSGO00000034459/ENS
MUSGO00000035042/ENS
MUSGO00000032690/ENS
MUSGO0000000838/ENS
MUSG00000027514/ENS
MUSGO00000079339/ENS
MUSG00000074896/ENS
MUSG00000041827/ENS
MUSG00000066861/ENS
MUSG00000029561/ENS
MUSG00000052776/ENS
MUSGO00000000386/ENS
MUSG00000062488/ENS
MUSG00000030921/ENS
MUSG00000040264/ENS
MUSGO00000079363/ENS
MUSGO00000034855/ENS
MUSG00000020641/ENS
MUSG00000029417/ENS
MUSG00000024810/ENS
MUSG00000018899/ENS
MUSGO00000031712/ENS
MUSG00000025746

200

G0:0035456

response to
interferon-
beta

37/815

5,16E-33

ENSMUSG00000048852/E
NSMUSG00000078922/EN
SMUSG00000026104/ENS
MUSG00000025492/ENS
MUSG00000026535/ENS
MUSG00000069874/ENS
MUSGO00000046718/ENS

3,70E+01



MUSGO00000058163/ENS
MUSG00000078853/ENS
MUSG00000020464/ENS
MUSG00000048806/ENS
MUSG00000040483/ENS
MUSG00000078921/ENS
MUSGO0000069893/ENS
MUSG00000072244/ENS
MUSG00000049734/ENS
MUSG00000037860/ENS
MUSG00000073489/ENS
MUSG00000054203/ENS
MUSG00000043263/ENS
MUSG00000046879/ENS
MUSG00000067297/ENS
MUSG00000028270/ENS
MUSGO00000073555/ENS
MUSGO00000034459/ENS
MUSG00000039997/ENS
MUSG00000028268/ENS
MUSG00000054072/ENS
MUSGO00000079339/ENS
MUSG00000074896/ENS
MUSG00000104713/ENS
MUSG00000062488/ENS
MUSG00000068606/ENS
MUSG00000040264/ENS
MUSG00000090942/ENS
MUSG00000022126/ENS
MUSG00000018899

201

G0:0035458

cellular
response to
interferon-
beta

34/815

3,28E-32

ENSMUSG00000048852/E
NSMUSG00000078922/EN
SMUSG00000026104/ENS
MUSG00000026535/ENS
MUSG00000069874/ENS
MUSGO00000058163/ENS
MUSG00000078853/ENS
MUSG00000020464/ENS
MUSG00000048806/ENS
MUSGO00000078921/ENS
MUSGO0000069893/ENS
MUSG00000072244/ENS
MUSG00000049734/ENS
MUSG00000037860/ENS
MUSGO00000073489/ENS
MUSGO00000054203/ENS
MUSG00000043263/ENS
MUSG00000046879/ENS
MUSG00000067297/ENS
MUSG00000028270/ENS
MUSG00000073555/ENS
MUSGO00000034459/ENS
MUSGO00000039997/ENS
MUSG00000028268/ENS
MUSG00000054072/ENS
MUSG00000079339/ENS
MUSG00000074896/ENS
MUSG00000104713/ENS
MUSGO00000062488/ENS

3,40E+01



MUSG00000068606/ENS
MUSG00000040264/ENS
MUSG00000090942/ENS
MUSG00000022126/ENS
MUSG00000018899
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G0:0034341

response to
interferon-
gamma

39/815

3,97E-20

ENSMUSG00000078922/E

NSMUSG00000026104/EN

SMUSG00000025492/ENS
MUSG00000069874/ENS
MUSG00000034422/ENS
MUSGO00000046718/ENS
MUSG00000022906/ENS
MUSG00000030966/ENS
MUSG00000026946/ENS
MUSG00000038884/ENS
MUSGO00000000791/ENS
MUSGO00000060550/ENS
MUSGO00000037580/ENS
MUSG00000038037/ENS
MUSG00000074151/ENS
MUSG00000046879/ENS
MUSG00000028270/ENS
MUSGO00000040253/ENS
MUSGO00000105096/ENS
MUSGO00000035042/ENS
MUSG00000028268/ENS
MUSG00000029860/ENS
MUSGO00000034438/ENS
MUSG00000104713/ENS
MUSG00000029298/ENS
MUSG00000025888/ENS
MUSG00000040264/ENS
MUSG00000079363/ENS
MUSG00000026797/ENS
MUSG00000105504/ENS
MUSG00000035373/ENS
MUSG00000022126/ENS
MUSGO00000035186/ENS
MUSGO00000018899/ENS
MUSG00000027995/ENS
MUSGO00000030895/ENS
MUSG00000024789/ENS
MUSGO00000035385/ENS

MUSG00000020826

3,90E+01

G0:0043900

regulation of
multi-
organism
process

61/815

1,03E-17

ENSMUSG00000032661/E

NSMUSG00000026104/EN
SMUSG00000025492/ENS
MUSG00000017830/ENS

MUSG00000049502/ENS

MUSG00000046718/ENS

MUSG00000022906/ENS

MUSG00000040296/ENS

MUSG00000024079/ENS

MUSGO00000029605/ENS

MUSGO00000030966/ENS

MUSG00000027951/ENS

MUSG00000063268/ENS

MUSG00000036986/ENS

MUSG00000029826/ENS

6,10E+01



MUSG00000048806/ENS
MUSG00000000275/ENS
MUSGO00000001123/ENS
MUSG00000040987/ENS
MUSG00000024457/ENS
MUSG00000038884/ENS
MUSG00000072244/ENS
MUSGO00000035151/ENS
MUSG00000039236/ENS
MUSGO00000009585/ENS
MUSGO00000066800/ENS
MUSGO00000039853/ENS
MUSGO00000000791/ENS
MUSG00000021795/ENS
MUSG00000026672/ENS
MUSG00000043279/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000037860/ENS
MUSG00000037921/ENS
MUSG00000038467/ENS
MUSG00000037331/ENS
MUSGO00000020115/ENS
MUSG00000055204/ENS
MUSG00000001166/ENS
MUSG00000031813/ENS
MUSG00000052684/ENS
MUSGO00000038058/ENS
MUSG00000032501/ENS
MUSGO00000035692/ENS
MUSGO00000035042/ENS
MUSGO00000000838/ENS
MUSG00000041827/ENS
MUSG00000066861/ENS
MUSG00000029561/ENS
MUSG00000052776/ENS
MUSGO00000030921/ENS
MUSGO00000079363/ENS
MUSG00000020641/ENS
MUSG00000025779/ENS
MUSG00000034610/ENS
MUSG00000022126/ENS
MUSG00000027995/ENS
MUSG00000031712/ENS
MUSG00000062300/ENS
MUSG00000020826
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G0:0002697

regulation of
immune
effector
process

61/815

1,69E-17

ENSMUSG00000026104/E
NSMUSG00000017830/EN
SMUSG00000049502/ENS
MUSG00000037321/ENS
MUSG00000024339/ENS
MUSG00000022906/ENS
MUSGO00000035929/ENS
MUSG00000061232/ENS
MUSG00000073411/ENS
MUSG00000040296/ENS
MUSG00000115338/ENS
MUSGO00000036986/ENS
MUSG00000060802/ENS

6,10E+01



MUSG00000029826/ENS
MUSG00000048806/ENS
MUSG00000092243/ENS
MUSG00000001123/ENS
MUSG00000067212/ENS
MUSG00000040987/ENS
MUSG00000079491/ENS
MUSGO00000056116/ENS
MUSG00000016206/ENS
MUSG00000073402/ENS
MUSG00000031639/ENS
MUSG00000072244/ENS
MUSGO00000035151/ENS
MUSGO00000009585/ENS
MUSG00000030157/ENS
MUSGO00000000791/ENS
MUSG00000079507/ENS
MUSG00000023224/ENS
MUSGO00000060550/ENS
MUSG00000000127/ENS
MUSG00000037447/ENS
MUSG00000039217/ENS
MUSGO00000037860/ENS
MUSGO00000073409/ENS
MUSGO00000037921/ENS
MUSG00000004508/ENS
MUSG00000045827/ENS
MUSG00000055204/ENS
MUSG00000042333/ENS
MUSGO00000053835/ENS
MUSGO00000031948/ENS
MUSG00000022378/ENS
MUSG00000035042/ENS
MUSG00000079363/ENS
MUSG00000020641/ENS
MUSG00000026797/ENS
MUSG00000026365/ENS
MUSGO00000067235/ENS
MUSG00000024810/ENS
MUSGO00000018899/ENS
MUSG00000027995/ENS
MUSGO00000069255/ENS
MUSG00000031712/ENS
MUSG00000008734/ENS
MUSGO00000030895/ENS
MUSGO00000035385/ENS
MUSG00000062300/ENS
MUSG00000025746
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G0:0048525

negative
regulation of
viral process

30/815

2,21E-17

ENSMUSG00000032661/E

NSMUSG00000026104/EN
SMUSG00000025492/ENS
MUSGO00000046718/ENS

MUSG00000024079/ENS

MUSGO00000029605/ENS

MUSGO00000030966/ENS

MUSG00000027951/ENS

MUSGO00000063268/ENS

MUSGO00000036986/ENS

MUSG00000029826/ENS

3,00E+01



MUSG00000048806/ENS
MUSG00000000275/ENS
MUSG00000024457/ENS
MUSG00000038884/ENS
MUSG00000072244/ENS
MUSG00000039236/ENS
MUSGO00000009585/ENS
MUSGO00000066800/ENS
MUSGO00000039853/ENS
MUSG00000043279/ENS
MUSG00000001166/ENS
MUSG00000052684/ENS
MUSG00000035692/ENS
MUSG00000035042/ENS
MUSG00000041827/ENS
MUSG00000066861/ENS
MUSG00000029561/ENS
MUSGO00000052776/ENS
MUSG00000020641
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G0:1903901

negative
regulation of
viral life cycle

27/815

1,72E-16

ENSMUSG00000032661/E

NSMUSG00000025492/EN

SMUSG00000046718/ENS
MUSG00000024079/ENS
MUSGO00000029605/ENS
MUSGO00000030966/ENS
MUSG00000027951/ENS
MUSG00000063268/ENS
MUSG00000036986/ENS
MUSG00000029826/ENS
MUSG00000048806/ENS
MUSG00000000275/ENS
MUSG00000024457/ENS
MUSG00000038884/ENS
MUSG00000072244/ENS
MUSG00000039236/ENS
MUSGO00000009585/ENS
MUSGO00000066800/ENS
MUSG00000043279/ENS
MUSGO00000001166/ENS
MUSGO00000035692/ENS
MUSG00000035042/ENS
MUSG00000041827/ENS
MUSG00000066861/ENS
MUSG00000029561/ENS
MUSGO00000052776/ENS

MUSG00000020641

2,70E+01

G0:0045088

regulation of
innate
immune
response

47/815

2,25E-16

ENSMUSG00000025498/E

NSMUSG00000017830/EN
SMUSG00000069874/ENS
MUSG00000026896/ENS

MUSG00000034422/ENS

MUSG00000037321/ENS

MUSG00000024339/ENS

MUSG00000022906/ENS

MUSGO00000027639/ENS

MUSG00000042726/ENS

MUSG00000040296/ENS

MUSG00000026946/ENS

MUSG00000027951/ENS

4,70E+01



MUSG00000029826/ENS
MUSG00000020707/ENS
MUSGO00000001123/ENS
MUSG00000067212/ENS
MUSG00000040987/ENS
MUSGO00000036908/ENS
MUSG00000016206/ENS
MUSGO00000031639/ENS
MUSG00000072244/ENS
MUSGO00000030157/ENS
MUSG00000045038/ENS
MUSG00000023224/ENS
MUSG00000038037/ENS
MUSG00000073643/ENS
MUSGO00000032508/ENS
MUSGO00000037860/ENS
MUSGO00000037921/ENS
MUSGO00000074151/ENS
MUSG00000046879/ENS
MUSG00000045827/ENS
MUSG00000020115/ENS
MUSG00000055204/ENS
MUSG00000027514/ENS
MUSGO00000030921/ENS
MUSGO00000070056/ENS
MUSG00000020641/ENS
MUSG00000025779/ENS
MUSG00000105504/ENS
MUSG00000022126/ENS
MUSGO00000018899/ENS
MUSG00000028028/ENS
MUSGO00000027995/ENS
MUSGO00000030895/ENS
MUSG00000062300
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G0:0071346

cellular
response to
interferon-

gamma

32/815

3,44E-16

ENSMUSG00000026104/E

NSMUSG00000069874/EN
SMUSG00000034422/ENS
MUSG00000022906/ENS

MUSG00000026946/ENS

MUSGO00000000791/ENS

MUSGO00000060550/ENS

MUSG00000038037/ENS

MUSG00000074151/ENS

MUSG00000046879/ENS

MUSG00000028270/ENS

MUSGO00000040253/ENS

MUSGO00000105096/ENS

MUSG00000035042/ENS

MUSG00000028268/ENS

MUSG00000029860/ENS

MUSG00000034438/ENS

MUSG00000104713/ENS

MUSG00000029298/ENS

MUSG00000025888/ENS

MUSG00000040264/ENS

MUSG00000079363/ENS

MUSG00000026797/ENS

MUSG00000105504/ENS

MUSG00000035373/ENS

3,20E+01



MUSG00000022126/ENS
MUSGO00000018899/ENS
MUSG00000027995/ENS
MUSGO00000030895/ENS
MUSG00000024789/ENS
MUSGO00000035385/ENS
MUSG00000020826
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G0:0002483

antigen
processing
and
presentation
of
endogenous
peptide
antigen

19/815

1,04E-15

ENSMUSG00000037321/E

NSMUSG00000024339/EN

SMUSG00000035929/ENS
MUSG00000061232/ENS
MUSG00000073411/ENS
MUSG00000024308/ENS
MUSGO00000060802/ENS
MUSG00000092243/ENS
MUSGO00000067212/ENS
MUSGO00000079491/ENS
MUSGO00000056116/ENS
MUSG00000016206/ENS
MUSG00000073402/ENS
MUSG00000021583/ENS
MUSG00000079507/ENS
MUSGO00000060550/ENS
MUSG00000073409/ENS
MUSGO00000053835/ENS

MUSG00000067235

1,90E+01

G0:0045071

negative
regulation of
viral genome
replication

22/815

2,06E-15

ENSMUSG00000032661/E

NSMUSG00000025492/EN

SMUSG00000046718/ENS
MUSG00000024079/ENS
MUSG00000029605/ENS
MUSGO00000027951/ENS
MUSG00000063268/ENS
MUSG00000029826/ENS
MUSG00000048806/ENS
MUSG00000038884/ENS
MUSG00000072244/ENS
MUSG00000039236/ENS
MUSGO00000009585/ENS
MUSGO00000066800/ENS
MUSGO00000001166/ENS
MUSG00000035692/ENS
MUSG00000035042/ENS
MUSG00000041827/ENS
MUSGO00000066861/ENS
MUSG00000029561/ENS
MUSGO00000052776/ENS

MUSG00000020641

2,20E+01

G0:0044403

symbiont
process

53/815

5,54E-15

ENSMUSG00000032661/E

NSMUSG00000026104/EN
SMUSG00000025492/ENS
MUSG00000069874/ENS

MUSG00000046718/ENS

MUSG00000024079/ENS

MUSGO00000029605/ENS

MUSGO00000030966/ENS

MUSG00000027951/ENS

MUSG00000063268/ENS

MUSG00000036986/ENS

5,30E+01



MUSG00000029826/ENS
MUSG00000048806/ENS
MUSG00000000275/ENS
MUSG00000024457/ENS
MUSG00000038884/ENS
MUSG00000072244/ENS
MUSG00000039236/ENS
MUSGO00000009585/ENS
MUSGO00000066800/ENS
MUSGO00000039853/ENS
MUSG00000002602/ENS
MUSG00000021795/ENS
MUSG00000043279/ENS
MUSG00000032508/ENS
MUSG00000022346/ENS
MUSG00000046879/ENS
MUSG00000038467/ENS
MUSG00000037331/ENS
MUSG00000045827/ENS
MUSG00000001166/ENS
MUSG00000031813/ENS
MUSG00000052684/ENS
MUSGO00000035354/ENS
MUSG00000028270/ENS
MUSGO00000040253/ENS
MUSG00000035692/ENS
MUSGO00000035042/ENS
MUSGO00000000838/ENS
MUSG00000027514/ENS
MUSG00000028268/ENS
MUSG00000041827/ENS
MUSG00000066861/ENS
MUSG00000029561/ENS
MUSG00000052776/ENS
MUSG00000104713/ENS
MUSG00000029298/ENS
MUSGO00000030921/ENS
MUSG00000026433/ENS
MUSG00000040264/ENS
MUSG00000020641/ENS
MUSG00000027995/ENS
MUSG00000062300
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G0:0019883

antigen
processing
and
presentation
of
endogenous
antigen

19/815

6,51E-15

ENSMUSG00000037321/E

NSMUSG00000024339/EN
SMUSG00000035929/ENS
MUSG00000061232/ENS

MUSG00000073411/ENS

MUSG00000024308/ENS

MUSG00000060802/ENS

MUSG00000092243/ENS

MUSG00000067212/ENS

MUSGO00000079491/ENS

MUSGO00000056116/ENS

MUSG00000016206/ENS

MUSG00000073402/ENS

MUSG00000021583/ENS

MUSG00000079507/ENS

MUSGO00000060550/ENS

MUSG00000073409/ENS

1,90E+01



MUSGO00000053835/ENS
MUSG00000067235

209

G0:0002460

adaptive
immune
response
based on
somatic
recombination
of immune
receptors built
from
immunoglobul
in superfamily
domains

48/815

8,09E-15

ENSMUSG00000025498/E

NSMUSG00000024339/EN

SMUSG00000035929/ENS
MUSG00000061232/ENS
MUSG00000073411/ENS
MUSG00000115338/ENS
MUSG00000060802/ENS
MUSG00000024371/ENS
MUSG00000048806/ENS
MUSG00000092243/ENS
MUSG00000067212/ENS
MUSG00000040987/ENS
MUSG00000079491/ENS
MUSGO00000056116/ENS
MUSG00000016206/ENS
MUSG00000073402/ENS
MUSGO00000000791/ENS
MUSG00000079507/ENS
MUSG00000021403/ENS
MUSG00000023224/ENS
MUSGO00000060550/ENS
MUSG00000022505/ENS
MUSGO00000037447/ENS
MUSGO00000032508/ENS
MUSG00000039217/ENS
MUSG00000073409/ENS
MUSG00000070427/ENS
MUSGO00000031154/ENS
MUSGO00000055172/ENS
MUSGO00000079343/ENS
MUSG00000045827/ENS
MUSGO00000004040/ENS
MUSGO00000053835/ENS
MUSG00000026405/ENS
MUSG00000029869/ENS
MUSGO00000073418/ENS
MUSGO00000016496/ENS
MUSG00000022378/ENS
MUSG00000021453/ENS
MUSG00000020641/ENS
MUSG00000067235/ENS
MUSG00000024810/ENS
MUSGO00000018899/ENS
MUSGO00000038521/ENS
MUSGO00000069255/ENS
MUSGO00000030895/ENS
MUSG00000062300/ENS

MUSG00000025746

4,80E+01

G0:1903900

regulation of
viral life cycle

33/815

8,71E-15

ENSMUSG00000032661/E

NSMUSG00000025492/EN

SMUSG00000046718/ENS
MUSG00000024079/ENS
MUSGO00000029605/ENS
MUSGO00000030966/ENS
MUSG00000027951/ENS
MUSG00000063268/ENS
MUSGO00000036986/ENS

3,30E+01



MUSG00000029826/ENS
MUSG00000048806/ENS
MUSG00000000275/ENS
MUSG00000024457/ENS
MUSG00000038884/ENS
MUSG00000072244/ENS
MUSG00000039236/ENS
MUSGO00000009585/ENS
MUSGO00000066800/ENS
MUSG00000043279/ENS
MUSG00000038467/ENS
MUSG00000037331/ENS
MUSG00000001166/ENS
MUSG00000031813/ENS
MUSGO00000035692/ENS
MUSG00000035042/ENS
MUSGO00000000838/ENS
MUSG00000041827/ENS
MUSG00000066861/ENS
MUSG00000029561/ENS
MUSG00000052776/ENS
MUSGO00000030921/ENS
MUSG00000020641/ENS
MUSG00000062300

210

G0:0044419

interspecies
interaction
between
organisms

56/815

1,67E-14

ENSMUSG00000032661/E
NSMUSG00000026104/EN
SMUSG00000025492/ENS
MUSG00000069874/ENS
MUSG00000046718/ENS
MUSG00000024079/ENS
MUSG00000029605/ENS
MUSGO00000030966/ENS
MUSG00000027951/ENS
MUSG00000063268/ENS
MUSG00000036986/ENS
MUSG00000029826/ENS
MUSG00000048806/ENS
MUSG00000000275/ENS
MUSG00000024457/ENS
MUSG00000038884/ENS
MUSG00000072244/ENS
MUSG00000039236/ENS
MUSGO0000009585/ENS
MUSGO00000066800/ENS
MUSGO00000039853/ENS
MUSG00000002602/ENS
MUSG00000021795/ENS
MUSG00000043279/ENS
MUSG00000032508/ENS
MUSG00000022346/ENS
MUSG00000022575/ENS
MUSG00000046879/ENS
MUSG00000038467/ENS
MUSG00000037331/ENS
MUSG00000045827/ENS
MUSG00000001166/ENS
MUSG00000031813/ENS
MUSG00000052684/ENS
MUSGO00000035354/ENS

5,60E+01



MUSG00000028270/ENS
MUSG00000040253/ENS
MUSG00000035692/ENS
MUSG00000035042/ENS
MUSGO0000000838/ENS
MUSG00000027514/ENS
MUSG00000028268/ENS
MUSG00000041827/ENS
MUSG00000066861/ENS
MUSG00000029561/ENS
MUSG00000052776/ENS
MUSG00000104713/ENS
MUSG00000029298/ENS
MUSG00000030921/ENS
MUSG00000026433/ENS
MUSG00000040264/ENS
MUSG00000020641/ENS
MUSG00000027995/ENS
MUSG00000035385/ENS
MUSG00000062300/ENS
MUSG00000020826

211

G0:0002250

adaptive
immune
response

57/815

3,09E-14

ENSMUSG00000025498/E

NSMUSG00000037321/EN
SMUSG00000024339/ENS
MUSGO00000035929/ENS
MUSG00000061232/ENS
MUSG00000073411/ENS
MUSG00000115338/ENS
MUSGO00000060802/ENS
MUSG00000024371/ENS
MUSG00000048806/ENS
MUSG00000092243/ENS
MUSGO00000067212/ENS
MUSGO00000040987/ENS
MUSGO00000079491/ENS
MUSGO00000056116/ENS
MUSGO00000036908/ENS
MUSG00000016206/ENS
MUSG00000070904/ENS
MUSG00000073402/ENS
MUSG00000021583/ENS
MUSG00000028793/ENS
MUSG00000000791/ENS
MUSG00000079507/ENS
MUSG00000021403/ENS
MUSG00000023224/ENS
MUSGO00000057058/ENS
MUSGO00000060550/ENS
MUSG00000022505/ENS
MUSG00000037447/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSGO00000073409/ENS
MUSG00000020476/ENS
MUSG00000070427/ENS
MUSG00000031154/ENS
MUSG00000055172/ENS
MUSGO00000079343/ENS
MUSG00000045827/ENS

5,70E+01



MUSGO00000004040/ENS
MUSGO00000053835/ENS
MUSG00000026405/ENS
MUSG00000041187/ENS
MUSG00000029869/ENS
MUSGO00000073418/ENS
MUSG00000016496/ENS
MUSG00000022378/ENS
MUSG00000021453/ENS
MUSG00000020641/ENS
MUSG00000067235/ENS
MUSG00000024810/ENS
MUSGO00000018899/ENS
MUSG00000038521/ENS
MUSGO00000069255/ENS
MUSGO00000030895/ENS
MUSG00000024789/ENS
MUSG00000062300/ENS
MUSG00000025746

212

G0:0019221

cytokine-
mediated
signaling
pathway

50/815

3,20E-14

ENSMUSG00000025498/E
NSMUSG00000026104/EN
SMUSG00000025492/ENS
MUSG00000069874/ENS
MUSG00000034422/ENS
MUSG00000022906/ENS
MUSGO00000040033/ENS
MUSG00000027639/ENS
MUSG00000026946/ENS
MUSG00000027951/ENS
MUSG00000048806/ENS
MUSG00000070904/ENS
MUSG00000072244/ENS
MUSG00000002602/ENS
MUSG00000038037/ENS
MUSG00000000127/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSGO00000037860/ENS
MUSG00000022514/ENS
MUSGO00000074151/ENS
MUSG00000046879/ENS
MUSG00000004040/ENS
MUSGO00000031948/ENS
MUSG00000040329/ENS
MUSGO00000064090/ENS
MUSGO00000035042/ENS
MUSGO00000032690/ENS
MUSG00000027514/ENS
MUSG00000054072/ENS
MUSG00000025888/ENS
MUSG00000034855/ENS
MUSGO00000034610/ENS
MUSGO00000060183/ENS
MUSG00000029417/ENS
MUSG00000017057/ENS
MUSG00000022146/ENS
MUSG00000035373/ENS
MUSG00000068758/ENS
MUSGO00000018899/ENS

5,00E+01



MUSGO00000033538/ENS
MUSG00000026981/ENS
MUSG00000031712/ENS
MUSG00000014599/ENS
MUSGO00000038418/ENS
MUSGO0000030895/ENS
MUSG00000024789/ENS
MUSGO00000035385/ENS
MUSG00000000078/ENS
MUSG00000025746

213

G0:0043901

negative
regulation of
multi-
organism
process

36/815

3,20E-14

ENSMUSG00000032661/E

NSMUSG00000026104/EN

SMUSG00000025492/ENS
MUSG00000017830/ENS
MUSG00000046718/ENS
MUSG00000024079/ENS
MUSG00000029605/ENS
MUSGO00000030966/ENS
MUSG00000027951/ENS
MUSGO00000063268/ENS
MUSG00000036986/ENS
MUSG00000029826/ENS
MUSG00000048806/ENS
MUSG00000000275/ENS
MUSG00000040987/ENS
MUSG00000024457/ENS
MUSG00000038884/ENS
MUSG00000072244/ENS
MUSG00000039236/ENS
MUSGO00000009585/ENS
MUSGO00000066800/ENS
MUSGO00000039853/ENS
MUSG00000043279/ENS
MUSG00000032508/ENS
MUSG00000001166/ENS
MUSG00000052684/ENS
MUSGO00000032501/ENS
MUSGO00000035692/ENS
MUSGO00000035042/ENS
MUSG00000041827/ENS
MUSG00000066861/ENS
MUSG00000029561/ENS
MUSG00000052776/ENS
MUSG00000020641/ENS
MUSG00000022126/ENS

MUSG00000027995

3,60E+01

G0:0050792

regulation of
viral process

36/815

3,20E-14

ENSMUSG00000032661/E

NSMUSG00000026104/EN
SMUSG00000025492/ENS
MUSG00000046718/ENS

MUSG00000024079/ENS

MUSG00000029605/ENS

MUSGO00000030966/ENS

MUSG00000027951/ENS

MUSGO00000063268/ENS

MUSG00000036986/ENS

MUSG00000029826/ENS

MUSG00000048806/ENS

MUSG00000000275/ENS

3,60E+01



MUSG00000024457/ENS
MUSG00000038884/ENS
MUSG00000072244/ENS
MUSG00000039236/ENS
MUSGO0000009585/ENS
MUSGO00000066800/ENS
MUSGO00000039853/ENS
MUSG00000043279/ENS
MUSG00000038467/ENS
MUSGO00000037331/ENS
MUSG00000001166/ENS
MUSG00000031813/ENS
MUSG00000052684/ENS
MUSG00000035692/ENS
MUSG00000035042/ENS
MUSGO00000000838/ENS
MUSG00000041827/ENS
MUSG00000066861/ENS
MUSG00000029561/ENS
MUSG00000052776/ENS
MUSG00000030921/ENS
MUSGO00000020641/ENS
MUSG00000062300

214

G0:0002711

positive
regulation of T
cell mediated
immunity

23/815

5,14E-14

ENSMUSG00000024339/E

NSMUSG00000035929/EN

SMUSG00000061232/ENS
MUSG00000073411/ENS
MUSG00000115338/ENS
MUSG00000060802/ENS
MUSG00000092243/ENS
MUSGO00000067212/ENS
MUSGO00000079491/ENS
MUSGO00000056116/ENS
MUSG00000016206/ENS
MUSG00000073402/ENS
MUSG00000079507/ENS
MUSGO00000060550/ENS
MUSGO00000037447/ENS
MUSG00000039217/ENS
MUSG00000073409/ENS
MUSGO00000053835/ENS
MUSG00000022378/ENS
MUSG00000020641/ENS
MUSG00000067235/ENS
MUSG00000062300/ENS

MUSG00000025746

2,30E+01

G0:0043903

regulation of
symbiosis,
encompassing
mutualism
through
parasitism

39/815

7,07E-14

ENSMUSG00000032661/E

NSMUSG00000026104/EN
SMUSG00000025492/ENS
MUSG00000046718/ENS

MUSG00000024079/ENS

MUSG00000029605/ENS

MUSGO00000030966/ENS

MUSG00000027951/ENS

MUSG00000063268/ENS

MUSG00000036986/ENS

MUSG00000029826/ENS

MUSG00000048806/ENS

MUSG00000000275/ENS

3,90E+01



MUSG00000024457/ENS
MUSG00000038884/ENS
MUSG00000072244/ENS
MUSG00000039236/ENS
MUSGO0000009585/ENS
MUSGO00000066800/ENS
MUSGO00000039853/ENS
MUSG00000021795/ENS
MUSG00000043279/ENS
MUSGO00000032508/ENS
MUSG00000038467/ENS
MUSG00000037331/ENS
MUSG00000001166/ENS
MUSG00000031813/ENS
MUSG00000052684/ENS
MUSGO00000035692/ENS
MUSG00000035042/ENS
MUSGO00000000838/ENS
MUSG00000041827/ENS
MUSG00000066861/ENS
MUSG00000029561/ENS
MUSGO00000052776/ENS
MUSGO00000030921/ENS
MUSG00000020641/ENS
MUSG00000027995/ENS
MUSG00000062300

215

G0:0001819

positive
regulation of

cytokine
production

57/815

1,16E-13

ENSMUSG00000025498/E

NSMUSG00000026104/EN
SMUSG00000017830/ENS
MUSG00000026896/ENS
MUSG00000040296/ENS
MUSG00000024079/ENS
MUSGO00000060802/ENS
MUSG00000029826/ENS
MUSG00000020707/ENS
MUSG00000001123/ENS
MUSG00000067212/ENS
MUSGO00000036908/ENS
MUSG00000016206/ENS
MUSGO00000031639/ENS
MUSG00000020357/ENS
MUSG00000072244/ENS
MUSG00000000791/ENS
MUSGO00000060550/ENS
MUSG00000071203/ENS
MUSG00000026672/ENS
MUSGO00000037447/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000037860/ENS
MUSG00000022575/ENS
MUSG00000022514/ENS
MUSGO00000037921/ENS
MUSG00000040152/ENS
MUSGO00000020115/ENS
MUSG00000055204/ENS
MUSG00000042333/ENS
MUSGO00000031948/ENS
MUSGO00000038058/ENS

5,70E+01



MUSGO00000040329/ENS
MUSG00000041187/ENS
MUSG00000016496/ENS
MUSG00000022378/ENS
MUSG00000035042/ENS
MUSG00000025888/ENS
MUSG00000015340/ENS
MUSGO00000035914/ENS
MUSG00000020641/ENS
MUSG00000002897/ENS
MUSG00000025779/ENS
MUSG00000034610/ENS
MUSG00000024810/ENS
MUSG00000105504/ENS
MUSGO00000018899/ENS
MUSGO00000033538/ENS
MUSG00000026981/ENS
MUSG00000027995/ENS
MUSG00000031712/ENS
MUSGO00000038418/ENS
MUSGO00000008734/ENS
MUSG00000024789/ENS
MUSGO00000035385/ENS
MUSG00000025746

216

G0:0002456

T cell
mediated
immunity

30/815

1,87E-13

ENSMUSG00000024339/E

NSMUSG00000035929/EN

SMUSG00000061232/ENS
MUSG00000073411/ENS
MUSG00000115338/ENS
MUSG00000060802/ENS
MUSG00000048806/ENS
MUSG00000092243/ENS
MUSG00000067212/ENS
MUSG00000040987/ENS
MUSG00000079491/ENS
MUSGO00000056116/ENS
MUSG00000016206/ENS
MUSG00000073402/ENS
MUSG00000079507/ENS
MUSG00000021403/ENS
MUSGO00000060550/ENS
MUSG00000022505/ENS
MUSG00000037447/ENS
MUSG00000039217/ENS
MUSG00000073409/ENS
MUSG00000045827/ENS
MUSGO00000053835/ENS
MUSG00000029869/ENS
MUSG00000022378/ENS
MUSG00000020641/ENS
MUSG00000067235/ENS
MUSGO00000069255/ENS
MUSG00000062300/ENS

MUSG00000025746

3,00E+01

G0:0002443

leukocyte
mediated
immunity

51/815

2,19E-13

ENSMUSG00000025498/E

NSMUSG00000037321/EN
SMUSG00000024339/ENS
MUSGO00000035929/ENS
MUSG00000061232/ENS

5,10E+01



MUSGO00000073411/ENS
MUSG00000040296/ENS
MUSG00000115338/ENS
MUSG00000060802/ENS
MUSG00000024371/ENS
MUSG00000048806/ENS
MUSG00000092243/ENS
MUSGO00000001123/ENS
MUSG00000067212/ENS
MUSG00000040987/ENS
MUSG00000079491/ENS
MUSGO00000056116/ENS
MUSG00000016206/ENS
MUSG00000073402/ENS
MUSGO00000031639/ENS
MUSGO00000030157/ENS
MUSG00000028793/ENS
MUSG00000079507/ENS
MUSG00000021403/ENS
MUSG00000023224/ENS
MUSG00000060550/ENS
MUSG00000022505/ENS
MUSG00000000127/ENS
MUSGO00000037447/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000073409/ENS
MUSG00000025178/ENS
MUSG00000055172/ENS
MUSGO00000079343/ENS
MUSG00000004508/ENS
MUSG00000045827/ENS
MUSGO00000053835/ENS
MUSG00000026405/ENS
MUSG00000029869/ENS
MUSG00000073418/ENS
MUSG00000022378/ENS
MUSG00000020641/ENS
MUSG00000026797/ENS
MUSG00000067235/ENS
MUSG00000027995/ENS
MUSG00000038521/ENS
MUSGO00000069255/ENS
MUSGO00000030895/ENS
MUSG00000062300/ENS
MUSG00000025746

217

G0:0002449

lymphocyte
mediated
immunity

44/815

2,19E-13

ENSMUSG00000025498/E
NSMUSG00000037321/EN
SMUSG00000024339/ENS
MUSGO00000035929/ENS
MUSG00000061232/ENS
MUSG00000073411/ENS
MUSG00000115338/ENS
MUSG00000060802/ENS
MUSG00000024371/ENS
MUSG00000048806/ENS
MUSG00000092243/ENS
MUSG00000001123/ENS
MUSGO00000067212/ENS

4,40E+01



MUSG00000040987/ENS
MUSGO00000079491/ENS
MUSGO00000056116/ENS
MUSG00000016206/ENS
MUSG00000073402/ENS
MUSG00000030157/ENS
MUSG00000028793/ENS
MUSG00000079507/ENS
MUSG00000021403/ENS
MUSG00000023224/ENS
MUSGO00000060550/ENS
MUSG00000022505/ENS
MUSG00000037447/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000073409/ENS
MUSGO00000055172/ENS
MUSGO00000079343/ENS
MUSG00000045827/ENS
MUSGO00000053835/ENS
MUSG00000026405/ENS
MUSG00000029869/ENS
MUSGO00000073418/ENS
MUSG00000022378/ENS
MUSG00000020641/ENS
MUSG00000067235/ENS
MUSG00000038521/ENS
MUSG00000069255/ENS
MUSGO00000030895/ENS
MUSG00000062300/ENS
MUSG00000025746

218

G0:0019882

antigen
processing
and
presentation

27/815

2,26E-13

ENSMUSG00000024338/E

NSMUSG00000096727/EN

SMUSG00000037321/ENS
MUSG00000024339/ENS
MUSGO00000035929/ENS
MUSG00000061232/ENS
MUSG00000073411/ENS
MUSG00000024308/ENS
MUSG00000060802/ENS
MUSG00000092243/ENS
MUSG00000067212/ENS
MUSGO00000079491/ENS
MUSG00000022216/ENS
MUSGO00000056116/ENS
MUSGO00000036908/ENS
MUSG00000016206/ENS
MUSG00000079197/ENS
MUSG00000073402/ENS
MUSG00000021583/ENS
MUSGO00000038213/ENS
MUSG00000079507/ENS
MUSGO00000060550/ENS
MUSGO00000073409/ENS
MUSGO00000040152/ENS
MUSGO00000053835/ENS
MUSGO00000038058/ENS

MUSG00000067235

2,70E+01

G0:0001913

T cell

23/815

2,41E-13

ENSMUSG00000024339/E

2,30E+01



mediated
cytotoxicity

NSMUSG00000035929/EN
SMUSG00000061232/ENS
MUSG00000073411/ENS
MUSG00000115338/ENS
MUSG00000060802/ENS
MUSG00000092243/ENS
MUSG00000067212/ENS
MUSG00000040987/ENS
MUSGO00000079491/ENS
MUSGO00000056116/ENS
MUSG00000016206/ENS
MUSG00000073402/ENS
MUSG00000079507/ENS
MUSG00000021403/ENS
MUSGO00000060550/ENS
MUSG00000022505/ENS
MUSGO00000073409/ENS
MUSG00000045827/ENS
MUSGO00000053835/ENS
MUSG00000022378/ENS
MUSG00000067235/ENS
MUSG00000062300

219

G0:0001916

positive
regulation of T
cell mediated
cytotoxicity

19/815

2,76E-13

ENSMUSG00000024339/E

NSMUSG00000035929/EN

SMUSG00000061232/ENS
MUSG00000073411/ENS
MUSG00000115338/ENS
MUSG00000060802/ENS
MUSG00000092243/ENS
MUSGO00000067212/ENS
MUSG00000079491/ENS
MUSGO00000056116/ENS
MUSG00000016206/ENS
MUSG00000073402/ENS
MUSG00000079507/ENS
MUSGO00000060550/ENS
MUSG00000073409/ENS
MUSGO00000053835/ENS
MUSG00000022378/ENS
MUSGO00000067235/ENS

MUSG00000062300

1,90E+01

G0:0002709

regulation of T
cell mediated
immunity

25/815

2,94E-13

ENSMUSG00000024339/E

NSMUSG00000035929/EN
SMUSG00000061232/ENS
MUSG00000073411/ENS

MUSG00000115338/ENS

MUSG00000060802/ENS

MUSG00000048806/ENS

MUSG00000092243/ENS

MUSG00000067212/ENS

MUSGO00000079491/ENS

MUSGO00000056116/ENS

MUSG00000016206/ENS

MUSG00000073402/ENS

MUSG00000079507/ENS

MUSGO00000060550/ENS

MUSG00000037447/ENS

MUSG00000039217/ENS

MUSG00000073409/ENS

2,50E+01



MUSGO00000053835/ENS
MUSG00000022378/ENS
MUSG00000020641/ENS
MUSG00000067235/ENS
MUSGO00000069255/ENS
MUSG00000062300/ENS
MUSG00000025746

220

G0:0019058

viral life cycle

36/815

4,55E-13

ENSMUSG00000032661/E

NSMUSG00000025492/EN

SMUSG00000046718/ENS
MUSG00000024079/ENS
MUSG00000029605/ENS
MUSGO00000030966/ENS
MUSG00000027951/ENS
MUSGO00000063268/ENS
MUSGO00000036986/ENS
MUSG00000029826/ENS
MUSG00000048806/ENS
MUSG00000000275/ENS
MUSG00000024457/ENS
MUSG00000038884/ENS
MUSG00000072244/ENS
MUSG00000039236/ENS
MUSGO00000009585/ENS
MUSGO00000066800/ENS
MUSG00000002602/ENS
MUSG00000043279/ENS
MUSG00000038467/ENS
MUSG00000037331/ENS
MUSGO00000001166/ENS
MUSGO00000031813/ENS
MUSGO00000035354/ENS
MUSGO00000035692/ENS
MUSG00000035042/ENS
MUSGO0000000838/ENS
MUSG00000041827/ENS
MUSG00000066861/ENS
MUSG00000029561/ENS
MUSGO00000052776/ENS
MUSGO00000030921/ENS
MUSG00000026433/ENS
MUSG00000020641/ENS

MUSG00000062300

3,60E+01

G0:0002428

antigen
processing
and
presentation
of peptide
antigen via
MHC class Ib

16/815

5,22E-13

ENSMUSG00000024339/E

NSMUSG00000035929/EN

SMUSG00000061232/ENS
MUSG00000073411/ENS
MUSG00000060802/ENS
MUSG00000092243/ENS
MUSG00000067212/ENS
MUSG00000079491/ENS
MUSGO00000056116/ENS
MUSG00000016206/ENS
MUSG00000073402/ENS
MUSG00000079507/ENS
MUSG00000060550/ENS
MUSG00000073409/ENS
MUSGO00000053835/ENS

MUSG00000067235

1,60E+01



G0:0002699

positive
regulation of
immune
effector
process

41/815

5,39E-13

ENSMUSG00000017830/E

NSMUSG00000024339/EN

SMUSG00000035929/ENS
MUSG00000061232/ENS
MUSG00000073411/ENS
MUSG00000040296/ENS
MUSG00000115338/ENS
MUSG00000060802/ENS
MUSG00000029826/ENS
MUSG00000092243/ENS
MUSG00000067212/ENS
MUSGO00000040987/ENS
MUSG00000079491/ENS
MUSGO00000056116/ENS
MUSG00000016206/ENS
MUSG00000073402/ENS
MUSG00000072244/ENS
MUSG00000079507/ENS
MUSGO00000060550/ENS
MUSG00000000127/ENS
MUSG00000037447/ENS
MUSG00000039217/ENS
MUSG00000073409/ENS
MUSGO00000037921/ENS
MUSG00000004508/ENS
MUSG00000055204/ENS
MUSG00000042333/ENS
MUSGO00000053835/ENS
MUSGO00000031948/ENS
MUSG00000022378/ENS
MUSG00000020641/ENS
MUSG00000026797/ENS
MUSG00000067235/ENS
MUSG00000024810/ENS
MUSGO00000018899/ENS
MUSG00000027995/ENS
MUSG00000008734/ENS
MUSGO00000030895/ENS
MUSGO00000035385/ENS
MUSG00000062300/ENS

MUSG00000025746

221

4,10E+01

G0:0001914

regulation of T
cell mediated
cytotoxicity

19/815

2,31E-12

ENSMUSG00000024339/E

NSMUSG00000035929/EN
SMUSG00000061232/ENS
MUSGO00000073411/ENS

MUSG00000115338/ENS

MUSGO00000060802/ENS

MUSG00000092243/ENS

MUSG00000067212/ENS

MUSG00000079491/ENS

MUSGO00000056116/ENS

MUSG00000016206/ENS

MUSG00000073402/ENS

MUSG00000079507/ENS

MUSGO00000060550/ENS

MUSG00000073409/ENS

MUSGO00000053835/ENS

MUSG00000022378/ENS

MUSGO00000067235/ENS

1,90E+01



MUSG00000062300

222

G0:0048002

antigen
processing
and
presentation
of peptide
antigen

21/815

3,59E-12

ENSMUSG00000037321/E

NSMUSG00000024339/EN

SMUSG00000035929/ENS
MUSG00000061232/ENS
MUSG00000073411/ENS
MUSG00000024308/ENS
MUSGO00000060802/ENS
MUSG00000092243/ENS
MUSG00000067212/ENS
MUSGO00000079491/ENS
MUSGO00000056116/ENS
MUSGO00000036908/ENS
MUSG00000016206/ENS
MUSG00000073402/ENS
MUSG00000021583/ENS
MUSGO00000038213/ENS
MUSG00000079507/ENS
MUSGO00000060550/ENS
MUSG00000073409/ENS
MUSGO00000053835/ENS

MUSG00000067235

2,10E+01

G0:0001909

leukocyte
mediated
cytotoxicity

29/815

3,59E-12

ENSMUSG00000037321/E

NSMUSG00000024339/EN

SMUSG00000035929/ENS
MUSG00000061232/ENS
MUSG00000073411/ENS
MUSG00000115338/ENS
MUSG00000060802/ENS
MUSG00000092243/ENS
MUSGO00000001123/ENS
MUSG00000067212/ENS
MUSG00000040987/ENS
MUSG00000079491/ENS
MUSGO00000056116/ENS
MUSG00000016206/ENS
MUSG00000073402/ENS
MUSGO00000030157/ENS
MUSG00000028793/ENS
MUSG00000079507/ENS
MUSG00000021403/ENS
MUSGO00000060550/ENS
MUSG00000022505/ENS
MUSG00000039217/ENS
MUSG00000073409/ENS
MUSG00000045827/ENS
MUSGO00000053835/ENS
MUSG00000022378/ENS
MUSG00000067235/ENS
MUSG00000035385/ENS

MUSG00000062300

2,90E+01

G0:0045069

regulation of
viral genome
replication

24/815

4,21E-12

ENSMUSG00000032661/E

NSMUSG00000025492/EN
SMUSG00000046718/ENS
MUSG00000024079/ENS
MUSG00000029605/ENS
MUSG00000027951/ENS
MUSG00000063268/ENS
MUSG00000029826/ENS

2,40E+01



MUSG00000048806/ENS
MUSG00000038884/ENS
MUSG00000072244/ENS
MUSG00000039236/ENS
MUSGO0000009585/ENS
MUSGO00000066800/ENS
MUSG00000037331/ENS
MUSGO00000001166/ENS
MUSGO00000035692/ENS
MUSG00000035042/ENS
MUSGO0000000838/ENS
MUSG00000041827/ENS
MUSG00000066861/ENS
MUSG00000029561/ENS
MUSGO00000052776/ENS
MUSG00000020641

223

G0:0002475

antigen
processing
and
presentation
via MHC class
Ib

16/815

5,19E-12

ENSMUSG00000024339/E

NSMUSG00000035929/EN

SMUSG00000061232/ENS
MUSG00000073411/ENS
MUSG00000060802/ENS
MUSG00000092243/ENS
MUSGO00000067212/ENS
MUSG00000079491/ENS
MUSGO00000056116/ENS
MUSG00000016206/ENS
MUSG00000073402/ENS
MUSG00000079507/ENS
MUSGO00000060550/ENS
MUSG00000073409/ENS
MUSGO00000053835/ENS

MUSG00000067235

1,60E+01

G0:0002476

antigen
processing
and
presentation
of
endogenous
peptide
antigen via
MHC class Ib

15/815

5,90E-12

ENSMUSG00000024339/E

NSMUSG00000035929/EN
SMUSG00000061232/ENS
MUSG00000073411/ENS
MUSG00000092243/ENS
MUSGO00000067212/ENS
MUSGO00000079491/ENS
MUSGO00000056116/ENS
MUSG00000016206/ENS
MUSG00000073402/ENS
MUSG00000079507/ENS
MUSGO00000060550/ENS
MUSGO00000073409/ENS
MUSGO00000053835/ENS

MUSG00000067235

1,50E+01

G0:0001910

regulation of
leukocyte
mediated

cytotoxicity

25/815

9,26E-12

ENSMUSG00000037321/E

NSMUSG00000024339/EN
SMUSGO00000035929/ENS
MUSG00000061232/ENS

MUSG00000073411/ENS

MUSG00000115338/ENS

MUSG00000060802/ENS

MUSG00000092243/ENS

MUSGO00000001123/ENS

MUSG00000067212/ENS

MUSG00000040987/ENS

MUSG00000079491/ENS

2,50E+01



MUSGO00000056116/ENS
MUSG00000016206/ENS
MUSG00000073402/ENS
MUSG00000030157/ENS
MUSG00000079507/ENS
MUSGO00000060550/ENS
MUSG00000073409/ENS
MUSG00000045827/ENS
MUSGO00000053835/ENS
MUSG00000022378/ENS
MUSG00000067235/ENS
MUSGO00000035385/ENS
MUSG00000062300

224

G0:0031349

positive
regulation of

defense

response

46/815

9,26E-12

ENSMUSG00000025498/E

NSMUSG00000017830/EN

SMUSG00000069874/ENS
MUSG00000026896/ENS
MUSG00000022906/ENS
MUSG00000040296/ENS
MUSG00000029826/ENS
MUSG00000001123/ENS
MUSG00000067212/ENS
MUSG00000040987/ENS
MUSGO00000036908/ENS
MUSG00000016206/ENS
MUSGO00000031639/ENS
MUSG00000072244/ENS
MUSG00000056220/ENS
MUSGO00000045038/ENS
MUSGO00000073643/ENS
MUSG00000026672/ENS
MUSG00000032508/ENS
MUSG00000055447/ENS
MUSG00000037860/ENS
MUSGO00000037921/ENS
MUSG00000074151/ENS
MUSG00000046879/ENS
MUSGO00000020115/ENS
MUSG00000055204/ENS
MUSGO00000031948/ENS
MUSGO00000038058/ENS
MUSG00000035042/ENS
MUSG00000027514/ENS
MUSG00000030921/ENS
MUSGO00000070056/ENS
MUSG00000020641/ENS
MUSG00000002897/ENS
MUSG00000025779/ENS
MUSG00000024810/ENS
MUSG00000105504/ENS
MUSG00000022126/ENS
MUSGO00000018899/ENS
MUSG00000028028/ENS
MUSG00000027995/ENS
MUSG00000008734/ENS
MUSGO0000030895/ENS
MUSG00000024789/ENS
MUSG00000062300/ENS

MUSG00000025746

4,60E+01



G0:0016032

viral process

41/815

9,26E-12

ENSMUSG00000032661/E

NSMUSG00000026104/EN

SMUSG00000025492/ENS
MUSG00000046718/ENS
MUSG00000024079/ENS
MUSG00000029605/ENS
MUSGO00000030966/ENS
MUSG00000027951/ENS
MUSGO00000063268/ENS
MUSGO00000036986/ENS
MUSG00000029826/ENS
MUSG00000048806/ENS
MUSG00000000275/ENS
MUSG00000024457/ENS
MUSG00000038884/ENS
MUSG00000072244/ENS
MUSG00000039236/ENS
MUSGO00000009585/ENS
MUSGO00000066800/ENS
MUSGO00000039853/ENS
MUSG00000002602/ENS
MUSG00000043279/ENS
MUSG00000022346/ENS
MUSG00000038467/ENS
MUSGO00000037331/ENS
MUSG00000001166/ENS
MUSG00000031813/ENS
MUSG00000052684/ENS
MUSG00000035354/ENS
MUSGO00000035692/ENS
MUSGO00000035042/ENS
MUSGO00000000838/ENS
MUSG00000027514/ENS
MUSG00000041827/ENS
MUSG00000066861/ENS
MUSG00000029561/ENS
MUSGO00000052776/ENS
MUSGO00000030921/ENS
MUSGO00000026433/ENS
MUSG00000020641/ENS

MUSG00000062300

225

4,10E+01

G0:0002831

regulation of
response to
biotic stimulus

29/815

2,16E-11

ENSMUSG00000026104/E

NSMUSG00000017830/EN
SMUSG00000049502/ENS
MUSG00000022906/ENS

MUSG00000040296/ENS

MUSGO00000036986/ENS

MUSG00000029826/ENS

MUSG00000001123/ENS

MUSGO00000040987/ENS

MUSG00000072244/ENS

MUSGO00000035151/ENS

MUSGO00000009585/ENS

MUSGO00000000791/ENS

MUSG00000026672/ENS

MUSG00000037860/ENS

MUSG00000037921/ENS

MUSG00000020115/ENS

MUSG00000055204/ENS

2,90E+01



MUSGO00000038058/ENS
MUSG00000032501/ENS
MUSG00000016496/ENS
MUSG00000035042/ENS
MUSG00000079363/ENS
MUSG00000025779/ENS
MUSG00000034610/ENS
MUSG00000022126/ENS
MUSGO00000027995/ENS
MUSG00000031712/ENS
MUSG00000062300

226

G0:0019079

viral genome
replication

25/815

2,81E-11

ENSMUSG00000032661/E

NSMUSG00000025492/EN

SMUSG00000046718/ENS
MUSG00000024079/ENS
MUSG00000029605/ENS
MUSGO00000027951/ENS
MUSGO00000063268/ENS
MUSG00000029826/ENS
MUSG00000048806/ENS
MUSG00000038884/ENS
MUSG00000072244/ENS
MUSG00000039236/ENS
MUSGO00000009585/ENS
MUSGO00000066800/ENS
MUSG00000037331/ENS
MUSG00000001166/ENS
MUSG00000035692/ENS
MUSG00000035042/ENS
MUSGO00000000838/ENS
MUSG00000041827/ENS
MUSG00000066861/ENS
MUSG00000029561/ENS
MUSG00000052776/ENS
MUSG00000026433/ENS

MUSG00000020641

2,50E+01

G0:0031341

regulation of
cell killing

26/815

3,24E-11

ENSMUSG00000037321/E

NSMUSG00000024339/EN
SMUSG00000035929/ENS
MUSG00000061232/ENS

MUSGO00000073411/ENS

MUSG00000115338/ENS

MUSGO00000060802/ENS

MUSG00000092243/ENS

MUSGO00000001123/ENS

MUSG00000067212/ENS

MUSG00000040987/ENS

MUSGO00000079491/ENS

MUSGO00000056116/ENS

MUSG00000016206/ENS

MUSG00000073402/ENS

MUSG00000030157/ENS

MUSG00000079507/ENS

MUSGO00000060550/ENS

MUSGO00000073409/ENS

MUSG00000045827/ENS

MUSGO00000053835/ENS

MUSG00000022378/ENS

MUSG00000067235/ENS

2,60E+01



MUSGO00000035385/ENS
MUSG00000062300/ENS
MUSG00000020826

227

G0:0045089

positive
regulation of
innate
immune
response

35/815

5,15E-11

ENSMUSG00000025498/E

NSMUSG00000017830/EN

SMUSG00000069874/ENS
MUSG00000026896/ENS
MUSG00000022906/ENS
MUSG00000040296/ENS
MUSG00000029826/ENS
MUSGO00000001123/ENS
MUSG00000067212/ENS
MUSG00000040987/ENS
MUSGO00000036908/ENS
MUSG00000016206/ENS
MUSGO00000031639/ENS
MUSG00000072244/ENS
MUSG00000045038/ENS
MUSG00000073643/ENS
MUSG00000032508/ENS
MUSGO00000037860/ENS
MUSG00000037921/ENS
MUSGO00000074151/ENS
MUSG00000046879/ENS
MUSGO00000020115/ENS
MUSG00000055204/ENS
MUSG00000027514/ENS
MUSGO00000030921/ENS
MUSG00000070056/ENS
MUSG00000020641/ENS
MUSG00000025779/ENS
MUSG00000105504/ENS
MUSG00000022126/ENS
MUSG00000018899/ENS
MUSG00000028028/ENS
MUSG00000027995/ENS
MUSGO00000030895/ENS

MUSG00000062300

3,50E+01

G0:0002703

regulation of
leukocyte
mediated
immunity

37/815

6,06E-11

ENSMUSG00000037321/E

NSMUSG00000024339/EN

SMUSG00000035929/ENS
MUSG00000061232/ENS
MUSG00000073411/ENS
MUSG00000040296/ENS
MUSG00000115338/ENS
MUSGO00000060802/ENS
MUSG00000048806/ENS
MUSG00000092243/ENS
MUSG00000001123/ENS
MUSG00000067212/ENS
MUSG00000040987/ENS
MUSGO00000079491/ENS
MUSGO00000056116/ENS
MUSG00000016206/ENS
MUSG00000073402/ENS
MUSGO00000031639/ENS
MUSG00000030157/ENS
MUSG00000079507/ENS
MUSG00000060550/ENS

3,70E+01



MUSG00000000127/ENS
MUSGO00000037447/ENS
MUSG00000039217/ENS
MUSG00000073409/ENS
MUSGO00000004508/ENS
MUSG00000045827/ENS
MUSGO00000053835/ENS
MUSG00000022378/ENS
MUSG00000020641/ENS
MUSG00000026797/ENS
MUSG00000067235/ENS
MUSG00000027995/ENS
MUSGO00000069255/ENS
MUSGO00000030895/ENS
MUSG00000062300/ENS
MUSG00000025746

228

G0:0001906

cell killing

30/815

1,05E-10

ENSMUSG00000037321/E

NSMUSG00000024339/EN

SMUSG00000035929/ENS
MUSG00000061232/ENS
MUSG00000073411/ENS
MUSG00000115338/ENS
MUSG00000060802/ENS
MUSG00000092243/ENS
MUSGO00000001123/ENS
MUSGO00000067212/ENS
MUSG00000040987/ENS
MUSGO00000079491/ENS
MUSGO00000056116/ENS
MUSG00000016206/ENS
MUSG00000073402/ENS
MUSGO00000030157/ENS
MUSG00000028793/ENS
MUSG00000079507/ENS
MUSG00000021403/ENS
MUSGO00000060550/ENS
MUSG00000022505/ENS
MUSG00000039217/ENS
MUSGO00000073409/ENS
MUSG00000045827/ENS
MUSGO00000053835/ENS
MUSG00000022378/ENS
MUSG00000067235/ENS
MUSGO00000035385/ENS
MUSGO00000062300/ENS

MUSG00000020826

3,00E+01

G0:0002819

regulation of
adaptive
immune
response

33/815

1,15E-10

ENSMUSG00000025498/E

NSMUSG00000024339/EN
SMUSG00000035929/ENS
MUSG00000061232/ENS

MUSG00000073411/ENS

MUSG00000115338/ENS

MUSG00000060802/ENS

MUSG00000048806/ENS

MUSG00000092243/ENS

MUSG00000067212/ENS

MUSGO00000079491/ENS

MUSGO00000056116/ENS

MUSG00000016206/ENS

3,30E+01



MUSG00000073402/ENS
MUSGO00000000791/ENS
MUSG00000079507/ENS
MUSGO00000057058/ENS
MUSGO00000060550/ENS
MUSGO00000037447/ENS
MUSG00000039217/ENS
MUSGO00000073409/ENS
MUSGO00000031154/ENS
MUSGO00000053835/ENS
MUSG00000016496/ENS
MUSG00000022378/ENS
MUSG00000020641/ENS
MUSG00000067235/ENS
MUSG00000024810/ENS
MUSGO00000018899/ENS
MUSGO00000069255/ENS
MUSGO00000030895/ENS
MUSG00000062300/ENS
MUSG00000025746

229

G0:0002821

positive
regulation of
adaptive
immune
response

28/815

1,21E-10

ENSMUSG00000024339/E

NSMUSG00000035929/EN

SMUSG00000061232/ENS
MUSG00000073411/ENS
MUSG00000115338/ENS
MUSGO00000060802/ENS
MUSG00000092243/ENS
MUSG00000067212/ENS
MUSG00000079491/ENS
MUSGO00000056116/ENS
MUSG00000016206/ENS
MUSG00000073402/ENS
MUSG00000000791/ENS
MUSG00000079507/ENS
MUSGO00000057058/ENS
MUSGO00000060550/ENS
MUSG00000037447/ENS
MUSG00000039217/ENS
MUSGO00000073409/ENS
MUSGO00000053835/ENS
MUSG00000016496/ENS
MUSG00000022378/ENS
MUSG00000020641/ENS
MUSG00000067235/ENS
MUSGO00000018899/ENS
MUSGO00000030895/ENS
MUSG00000062300/ENS

MUSG00000025746

2,80E+01

G0:0001912

positive
regulation of

leukocyte

mediated
cytotoxicity

21/815

1,33E-10

ENSMUSG00000024339/E

NSMUSG00000035929/EN
SMUSG00000061232/ENS
MUSG00000073411/ENS

MUSG00000115338/ENS

MUSGO00000060802/ENS

MUSGO00000092243/ENS

MUSG00000067212/ENS

MUSG00000040987/ENS

MUSG00000079491/ENS

MUSGO00000056116/ENS

2,10E+01



MUSG00000016206/ENS
MUSG00000073402/ENS
MUSG00000079507/ENS
MUSGO00000060550/ENS
MUSG00000073409/ENS
MUSGO00000053835/ENS
MUSG00000022378/ENS
MUSGO00000067235/ENS
MUSGO00000035385/ENS
MUSG00000062300

230

G0:0002824

positive
regulation of
adaptive
immune
response
based on
somatic
recombination
of immune
receptors built
from
immunoglobul
in superfamily
domains

27/815

2,09E-10

ENSMUSG00000024339/E

NSMUSG00000035929/EN

SMUSG00000061232/ENS
MUSG00000073411/ENS
MUSG00000115338/ENS
MUSGO00000060802/ENS
MUSG00000092243/ENS
MUSG00000067212/ENS
MUSG00000079491/ENS
MUSGO00000056116/ENS
MUSG00000016206/ENS
MUSG00000073402/ENS
MUSGO00000000791/ENS
MUSG00000079507/ENS
MUSGO00000060550/ENS
MUSGO00000037447/ENS
MUSG00000039217/ENS
MUSG00000073409/ENS
MUSGO00000053835/ENS
MUSG00000016496/ENS
MUSG00000022378/ENS
MUSG00000020641/ENS
MUSGO00000067235/ENS
MUSGO00000018899/ENS
MUSGO00000030895/ENS
MUSG00000062300/ENS

MUSG00000025746

2,70E+01

G0:0031343

positive
regulation of
cell killing

22/815

3,03E-10

ENSMUSG00000024339/E

NSMUSG00000035929/EN

SMUSG00000061232/ENS
MUSG00000073411/ENS
MUSG00000115338/ENS
MUSG00000060802/ENS
MUSG00000092243/ENS
MUSGO00000067212/ENS
MUSG00000040987/ENS
MUSGO00000079491/ENS
MUSGO00000056116/ENS
MUSG00000016206/ENS
MUSG00000073402/ENS
MUSG00000079507/ENS
MUSGO00000060550/ENS
MUSG00000073409/ENS
MUSGO00000053835/ENS
MUSG00000022378/ENS
MUSG00000067235/ENS
MUSGO00000035385/ENS
MUSG00000062300/ENS

MUSG00000020826

2,20E+01



G0:0002706

regulation of

lymphocyte
mediated
immunity

31/815

3,69E-10

ENSMUSG00000037321/E

NSMUSG00000024339/EN

SMUSG00000035929/ENS
MUSG00000061232/ENS
MUSG00000073411/ENS
MUSG00000115338/ENS
MUSG00000060802/ENS
MUSG00000048806/ENS
MUSG00000092243/ENS
MUSGO00000001123/ENS
MUSG00000067212/ENS
MUSG00000040987/ENS
MUSG00000079491/ENS
MUSGO00000056116/ENS
MUSG00000016206/ENS
MUSG00000073402/ENS
MUSGO00000030157/ENS
MUSG00000079507/ENS
MUSGO00000060550/ENS
MUSG00000037447/ENS
MUSG00000039217/ENS
MUSG00000073409/ENS
MUSG00000045827/ENS
MUSGO00000053835/ENS
MUSG00000022378/ENS
MUSG00000020641/ENS
MUSG00000067235/ENS
MUSG00000069255/ENS
MUSGO00000030895/ENS
MUSG00000062300/ENS

MUSG00000025746

231

3,10E+01

G0:0002822

regulation of
adaptive
immune
response
based on
somatic
recombination
of immune
receptors built
from
immunoglobul
in superfamily
domains

31/815

3,69E-10

ENSMUSG00000024339/E
NSMUSG00000035929/EN
SMUSG00000061232/ENS
MUSG00000073411/ENS
MUSG00000115338/ENS
MUSGO00000060802/ENS
MUSG00000048806/ENS
MUSG00000092243/ENS
MUSGO00000067212/ENS
MUSG00000079491/ENS
MUSGO00000056116/ENS
MUSG00000016206/ENS
MUSG00000073402/ENS
MUSGO00000000791/ENS
MUSG00000079507/ENS
MUSGO00000060550/ENS
MUSGO00000037447/ENS
MUSG00000039217/ENS
MUSG00000073409/ENS
MUSG00000031154/ENS
MUSGO00000053835/ENS
MUSG00000016496/ENS
MUSG00000022378/ENS
MUSG00000020641/ENS
MUSG00000067235/ENS
MUSG00000024810/ENS
MUSG00000018899/ENS
MUSGO00000069255/ENS

3,10E+01



MUSGO00000030895/ENS
MUSG00000062300/ENS
MUSG00000025746

232

G0:0060760

positive
regulation of
response to

cytokine

stimulus

17/815

4,09E-10

ENSMUSG00000025498/E

NSMUSG00000069874/EN

SMUSG00000026896/ENS
MUSG00000034422/ENS
MUSG00000022906/ENS
MUSG00000040296/ENS
MUSG00000072244/ENS
MUSG00000002602/ENS
MUSG00000074151/ENS
MUSG00000046879/ENS
MUSG00000040329/ENS
MUSG00000027514/ENS
MUSG00000025888/ENS
MUSGO00000033538/ENS
MUSG00000027995/ENS
MUSG00000014599/ENS

MUSG00000030895

1,70E+01

G0:0034340

response to

type
interferon

15/815

4,80E-10

ENSMUSG00000025498/E

NSMUSG00000026104/EN

SMUSG00000025492/ENS
MUSGO00000040033/ENS
MUSG00000027639/ENS
MUSG00000027951/ENS
MUSG00000048806/ENS
MUSG00000038884/ENS
MUSG00000072244/ENS
MUSG00000043279/ENS
MUSG00000032508/ENS
MUSGO00000074151/ENS
MUSG00000035692/ENS
MUSG00000032690/ENS

MUSG00000027514

1,50E+01

G0:0002253

activation of
immune
response

45/815

5,12E-10

ENSMUSG00000025498/E

NSMUSG00000017830/EN
SMUSG00000069874/ENS
MUSG00000026896/ENS

MUSG00000040296/ENS

MUSG00000029826/ENS

MUSG00000024371/ENS

MUSG00000001123/ENS

MUSGO00000047098/ENS

MUSG00000040987/ENS

MUSGO00000036908/ENS

MUSG00000036461/ENS

MUSGO00000031639/ENS

MUSGO00000045038/ENS

MUSG00000023224/ENS

MUSGO00000057058/ENS

MUSG00000029640/ENS

MUSGO00000073643/ENS

MUSG00000032508/ENS

MUSG00000037860/ENS

MUSGO00000037921/ENS

MUSGO00000055172/ENS

MUSG00000079343/ENS

MUSG00000020115/ENS

4,50E+01



MUSG00000055204/ENS
MUSG00000027466/ENS
MUSG00000026405/ENS
MUSG00000041187/ENS
MUSGO00000073418/ENS
MUSG00000015451/ENS
MUSGO00000030921/ENS
MUSG00000026433/ENS
MUSGO00000070056/ENS
MUSGO00000035914/ENS
MUSG00000020641/ENS
MUSG00000026365/ENS
MUSG00000025779/ENS
MUSG00000090231/ENS
MUSG00000022126/ENS
MUSGO00000018899/ENS
MUSG00000028028/ENS
MUSG00000027995/ENS
MUSG00000038521/ENS
MUSGO00000069255/ENS
MUSG00000062300

233

G0:0060759

regulation of

response to
cytokine
stimulus

24/815

8,53E-10

ENSMUSG00000025498/E

NSMUSG00000069874/EN

SMUSG00000026896/ENS
MUSG00000034422/ENS
MUSG00000022906/ENS
MUSG00000027639/ENS
MUSG00000040296/ENS
MUSG00000027951/ENS
MUSG00000072244/ENS
MUSG00000002602/ENS
MUSG00000038037/ENS
MUSGO00000003032/ENS
MUSG00000074151/ENS
MUSG00000046879/ENS
MUSG00000040329/ENS
MUSGO00000064090/ENS
MUSG00000027514/ENS
MUSGO00000025888/ENS
MUSGO00000033538/ENS
MUSG00000026981/ENS
MUSG00000027995/ENS
MUSG00000014599/ENS
MUSGO00000030895/ENS

MUSG00000025746

2,40E+01

G0:0002705

positive
regulation of
leukocyte
mediated
immunity

28/815

5,56E-09

ENSMUSG00000024339/E

NSMUSG00000035929/EN
SMUSG00000061232/ENS
MUSG00000073411/ENS

MUSG00000040296/ENS

MUSG00000115338/ENS

MUSG00000060802/ENS

MUSG00000092243/ENS

MUSGO00000067212/ENS

MUSG00000040987/ENS

MUSGO00000079491/ENS

MUSGO00000056116/ENS

MUSG00000016206/ENS

MUSG00000073402/ENS

2,80E+01



MUSG00000079507/ENS
MUSGO00000060550/ENS
MUSGO00000037447/ENS
MUSG00000039217/ENS
MUSG00000073409/ENS
MUSGO00000004508/ENS
MUSGO00000053835/ENS
MUSG00000022378/ENS
MUSG00000020641/ENS
MUSG00000026797/ENS
MUSG00000067235/ENS
MUSGO0000030895/ENS
MUSG00000062300/ENS
MUSG00000025746

234

G0:0002708

positive
regulation of
lymphocyte

mediated

immunity

25/815

6,73E-09

ENSMUSG00000024339/E

NSMUSG00000035929/EN

SMUSG00000061232/ENS
MUSG00000073411/ENS
MUSG00000115338/ENS
MUSG00000060802/ENS
MUSG00000092243/ENS
MUSG00000067212/ENS
MUSG00000040987/ENS
MUSG00000079491/ENS
MUSGO00000056116/ENS
MUSG00000016206/ENS
MUSG00000073402/ENS
MUSG00000079507/ENS
MUSGO00000060550/ENS
MUSGO00000037447/ENS
MUSG00000039217/ENS
MUSGO00000073409/ENS
MUSGO00000053835/ENS
MUSG00000022378/ENS
MUSG00000020641/ENS
MUSG00000067235/ENS
MUSGO00000030895/ENS
MUSG00000062300/ENS

MUSG00000025746

2,50E+01

G0:0002474

antigen
processing
and
presentation
of peptide
antigen via
MHC class |

11/815

9,52E-09

ENSMUSG00000037321/E

NSMUSG00000024339/EN

SMUSG00000061232/ENS
MUSG00000073411/ENS
MUSG00000024308/ENS
MUSG00000060802/ENS
MUSG00000067212/ENS
MUSG00000021583/ENS
MUSGO00000038213/ENS
MUSGO00000060550/ENS

MUSG00000067235

1,10E+01

G0:0060333

interferon-
gamma-
mediated
signaling
pathway

11/815

1,73E-08

ENSMUSG00000026104/E

NSMUSG00000069874/EN
SMUSG00000034422/ENS
MUSG00000022906/ENS
MUSG00000026946/ENS
MUSG00000038037/ENS
MUSG00000074151/ENS
MUSG00000046879/ENS
MUSGO00000018899/ENS

1,10E+01



MUSGO00000030895/ENS
MUSG00000024789

235

G0:0035455

response to
interferon-
alpha

11/815

3,04E-08

ENSMUSG00000078922/E

NSMUSG00000025492/EN

SMUSG00000046718/ENS
MUSG00000024079/ENS
MUSG00000027951/ENS
MUSG00000045932/ENS
MUSG00000002602/ENS
MUSG00000022346/ENS
MUSGO00000073489/ENS
MUSGO00000034459/ENS

MUSG00000074896

1,10E+01

G0:0050688

regulation of
defense
response to
virus

18/815

3,31E-08

ENSMUSG00000026104/E

NSMUSG00000017830/EN
SMUSG00000049502/ENS
MUSG00000022906/ENS
MUSG00000040296/ENS
MUSGO00000036986/ENS
MUSG00000029826/ENS
MUSG00000040987/ENS
MUSG00000072244/ENS
MUSGO00000035151/ENS
MUSGO00000009585/ENS
MUSGO00000000791/ENS
MUSG00000037860/ENS
MUSG00000037921/ENS
MUSG00000055204/ENS
MUSG00000035042/ENS
MUSG00000079363/ENS

MUSG00000031712

1,80E+01

G0:0001961

positive
regulation of
cytokine-
mediated
signaling
pathway

14/815

5,67E-08

ENSMUSG00000025498/E

NSMUSG00000069874/EN

SMUSG00000034422/ENS
MUSG00000022906/ENS
MUSG00000072244/ENS
MUSG00000002602/ENS
MUSG00000074151/ENS
MUSG00000046879/ENS
MUSG00000040329/ENS
MUSG00000027514/ENS
MUSG00000025888/ENS
MUSGO00000033538/ENS
MUSG00000014599/ENS

MUSG00000030895

1,40E+01

G0:0045824

negative
regulation of
innate
immune
response

15/815

6,15E-08

ENSMUSG00000017830/E

NSMUSG00000034422/EN
SMUSG00000037321/ENS
MUSG00000024339/ENS

MUSG00000027639/ENS

MUSG00000042726/ENS

MUSG00000026946/ENS

MUSG00000027951/ENS

MUSGO00000001123/ENS

MUSG00000067212/ENS

MUSG00000030157/ENS

MUSG00000023224/ENS

MUSG00000074151/ENS

MUSG00000045827/ENS

1,50E+01



MUSG00000022126

236

G0:0032606

type |
interferon
production

18/815

9,62E-08

ENSMUSG00000025498/E

NSMUSG00000026104/EN

SMUSG00000017830/ENS
MUSG00000026896/ENS
MUSG00000040296/ENS
MUSG00000026946/ENS
MUSG00000002325/ENS
MUSG00000029826/ENS
MUSG00000020707/ENS
MUSGO00000031639/ENS
MUSG00000043279/ENS
MUSG00000032508/ENS
MUSG00000039285/ENS
MUSGO00000020115/ENS
MUSG00000079363/ENS
MUSG00000022126/ENS
MUSGO00000018899/ENS

MUSG00000027995

1,80E+01

G0:0060337

type |
interferon
signaling
pathway

12/815

1,13E-07

ENSMUSG00000025498/E

NSMUSG00000026104/EN
SMUSG00000025492/ENS
MUSGO00000040033/ENS
MUSG00000027639/ENS
MUSG00000027951/ENS
MUSG00000048806/ENS
MUSG00000072244/ENS
MUSG00000032508/ENS
MUSG00000074151/ENS
MUSG00000032690/ENS

MUSG00000027514

1,20E+01

G0:0071357

cellular
response to

type |
interferon

12/815

1,13E-07

ENSMUSG00000025498/E

NSMUSG00000026104/EN

SMUSG00000025492/ENS
MUSGO00000040033/ENS
MUSG00000027639/ENS
MUSG00000027951/ENS
MUSG00000048806/ENS
MUSG00000072244/ENS
MUSG00000032508/ENS
MUSGO00000074151/ENS
MUSG00000032690/ENS

MUSG00000027514

1,20E+01

G0:0001959

regulation of
cytokine-
mediated
signaling
pathway

20/815

1,42E-07

ENSMUSG00000025498/E

NSMUSG00000069874/EN
SMUSG00000034422/ENS
MUSG00000022906/ENS

MUSG00000027639/ENS

MUSG00000027951/ENS

MUSG00000072244/ENS

MUSG00000002602/ENS

MUSG00000038037/ENS

MUSG00000074151/ENS

MUSG00000046879/ENS

MUSG00000040329/ENS

MUSGO00000064090/ENS

MUSG00000027514/ENS

MUSG00000025888/ENS

MUSG00000033538/ENS

2,00E+01



MUSGO00000026981/ENS

MUSG00000014599/ENS

MUSGO00000030895/ENS
MUSG00000025746

237

G0:0002218

activation of
innate
immune
response

24/815

1,65E-07

ENSMUSG00000025498/E

NSMUSG00000017830/EN

SMUSG00000069874/ENS
MUSG00000026896/ENS
MUSG00000040296/ENS
MUSG00000029826/ENS
MUSGO00000001123/ENS
MUSGO00000036908/ENS
MUSG00000031639/ENS
MUSG00000045038/ENS
MUSG00000073643/ENS
MUSG00000032508/ENS
MUSGO00000037860/ENS
MUSGO00000037921/ENS
MUSG00000020115/ENS
MUSG00000055204/ENS
MUSGO00000030921/ENS
MUSG00000070056/ENS
MUSG00000020641/ENS
MUSG00000025779/ENS
MUSG00000022126/ENS
MUSGO00000018899/ENS
MUSG00000028028/ENS

MUSG00000027995

2,40E+01

G0:0002221

pattern
recognition
receptor
signaling
pathway

22/815

2,45E-07

ENSMUSG00000025498/E

NSMUSG00000017830/EN

SMUSG00000069874/ENS
MUSG00000026896/ENS
MUSG00000040296/ENS
MUSG00000029826/ENS
MUSG00000001123/ENS
MUSGO00000036908/ENS
MUSG00000031639/ENS
MUSGO00000045038/ENS
MUSGO00000073643/ENS
MUSGO00000032508/ENS
MUSGO00000037921/ENS
MUSG00000055204/ENS
MUSGO00000030921/ENS
MUSG00000070056/ENS
MUSG00000020641/ENS
MUSG00000025779/ENS
MUSG00000022126/ENS
MUSGO00000018899/ENS
MUSG00000028028/ENS

MUSG00000027995

2,20E+01

G0:0002758

innate
immune
response-
activating
signal
transduction

22/815

3,26E-07

ENSMUSG00000025498/E

NSMUSG00000017830/EN
SMUSG00000069874/ENS
MUSG00000026896/ENS
MUSG00000040296/ENS
MUSG00000029826/ENS
MUSGO00000001123/ENS
MUSGO00000036908/ENS
MUSGO00000031639/ENS

2,20E+01



MUSG00000045038/ENS
MUSGO00000073643/ENS
MUSGO00000032508/ENS
MUSGO00000037921/ENS
MUSG00000055204/ENS
MUSGO00000030921/ENS
MUSG00000070056/ENS
MUSG00000020641/ENS
MUSG00000025779/ENS
MUSG00000022126/ENS
MUSGO00000018899/ENS
MUSG00000028028/ENS
MUSG00000027995

238

G0:0002237

response to
molecule of
bacterial
origin

39/815

3,75E-07

ENSMUSG00000026104/E

NSMUSG00000069874/EN

SMUSG00000024339/ENS
MUSG00000024079/ENS
MUSG00000060802/ENS
MUSG00000001123/ENS
MUSG00000016206/ENS
MUSG00000072244/ENS
MUSG00000002602/ENS
MUSG00000045038/ENS
MUSG00000037580/ENS
MUSG00000000127/ENS
MUSGO00000037447/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000052684/ENS
MUSG00000028270/ENS
MUSGO00000020638/ENS
MUSG00000032501/ENS
MUSG00000016496/ENS
MUSG00000105096/ENS
MUSG00000035042/ENS
MUSG00000104713/ENS
MUSG00000025888/ENS
MUSG00000034855/ENS
MUSG00000025779/ENS
MUSGO00000034610/ENS
MUSGO00000060183/ENS
MUSG00000029417/ENS
MUSG00000022126/ENS
MUSG00000026981/ENS
MUSG00000027995/ENS
MUSG00000032372/ENS
MUSG00000024789/ENS
MUSG00000035385/ENS
MUSG00000020826/ENS
MUSG00000028599/ENS
MUSG00000025746/ENS

MUSG00000036402

3,90E+01

G0:0002764

immune
response-
regulating
signaling
pathway

36/815

4,04E-07

ENSMUSG00000025498/E

NSMUSG00000017830/EN
SMUSG00000069874/ENS
MUSG00000026896/ENS
MUSG00000040296/ENS
MUSG00000029826/ENS
MUSG00000001123/ENS

3,60E+01



MUSG00000047098/ENS
MUSG00000040987/ENS
MUSGO00000036908/ENS
MUSG00000016206/ENS
MUSG00000036461/ENS
MUSGO00000031639/ENS
MUSG00000045038/ENS
MUSGO00000057058/ENS
MUSG00000029640/ENS
MUSGO00000073643/ENS
MUSG00000000127/ENS
MUSG00000026417/ENS
MUSG00000032508/ENS
MUSGO00000037921/ENS
MUSG00000055204/ENS
MUSG00000027466/ENS
MUSG00000041187/ENS
MUSGO00000030921/ENS
MUSG00000026433/ENS
MUSG00000070056/ENS
MUSG00000035914/ENS
MUSGO00000020641/ENS
MUSG00000025779/ENS
MUSG00000022126/ENS
MUSGO00000018899/ENS
MUSG00000028028/ENS
MUSG00000027995/ENS
MUSG00000069255/ENS
MUSG00000062300

239

G0:0042110

T cell
activation

47/815

4,58E-07

ENSMUSG00000031897/E
NSMUSG00000115338/EN
SMUSG00000060802/ENS
MUSG00000048806/ENS
MUSG00000001123/ENS
MUSG00000067212/ENS
MUSG00000040987/ENS
MUSG00000016206/ENS
MUSG00000070904/ENS
MUSGO00000057554/ENS
MUSGO00000000791/ENS
MUSG00000021795/ENS
MUSG00000038037/ENS
MUSG00000039217/ENS
MUSG00000055447/ENS
MUSGO00000020918/ENS
MUSG00000031207/ENS
MUSGO00000039285/ENS
MUSG00000031154/ENS
MUSG00000066877/ENS
MUSG00000024238/ENS
MUSG00000042333/ENS
MUSGO00000004040/ENS
MUSGO00000040329/ENS
MUSGO00000029869/ENS
MUSGO00000032815/ENS
MUSG00000031304/ENS
MUSGO0000090958/ENS
MUSG00000016496/ENS
MUSG00000022378/ENS

4,70E+01



MUSGO00000035042/ENS
MUSG00000021453/ENS
MUSG00000026433/ENS
MUSG00000035914/ENS
MUSG00000020641/ENS
MUSGO00000056153/ENS
MUSGO00000037440/ENS
MUSGO00000038855/ENS
MUSGO00000018899/ENS
MUSGO00000069255/ENS
MUSG00000031712/ENS
MUSGO00000039153/ENS
MUSGO00000038418/ENS
MUSG00000035385/ENS
MUSG00000034165/ENS
MUSG00000021127/ENS
MUSG00000025746

240

G0:0098586

cellular
response to
virus

13/815

9,64E-07

ENSMUSG00000017830/E

NSMUSG00000069874/EN

SMUSG00000026896/ENS
MUSG00000040296/ENS
MUSG00000027951/ENS
MUSG00000029826/ENS
MUSG00000048806/ENS
MUSGO00000001123/ENS
MUSGO00000057554/ENS
MUSG00000072244/ENS
MUSG00000037921/ENS
MUSG00000055204/ENS

MUSG00000000838

1,30E+01

G0:0042742

defense
response to
bacterium

32/815

1,35E-06

ENSMUSG00000069874/E

NSMUSG00000061232/EN
SMUSG00000048806/ENS
MUSG00000001123/ENS

MUSG00000067212/ENS

MUSG00000029322/ENS

MUSG00000016206/ENS

MUSGO00000078942/ENS

MUSGO00000078945/ENS

MUSG00000021795/ENS

MUSG00000071203/ENS

MUSG00000026672/ENS

MUSG00000032508/ENS

MUSG00000022575/ENS

MUSG00000045827/ENS

MUSGO00000020115/ENS

MUSG00000055204/ENS

MUSG00000042333/ENS

MUSGO00000038058/ENS

MUSG00000028270/ENS

MUSG00000040253/ENS

MUSG00000035692/ENS

MUSGO00000105096/ENS

MUSG00000046805/ENS

MUSG00000028268/ENS

MUSG00000054072/ENS

MUSG00000104713/ENS

MUSG00000029298/ENS

MUSG00000040264/ENS

3,20E+01



MUSGO00000027995/ENS
MUSG00000062210/ENS
MUSG00000020826

241

G0:0060700

regulation of
ribonuclease
activity

8/815

1,41E-06

ENSMUSG00000032661/E

NSMUSG00000029605/EN

SMUSG00000001166/ENS
MUSG00000032690/ENS
MUSG00000041827/ENS
MUSGO00000066861/ENS
MUSG00000029561/ENS

MUSG00000052776

8,00E+00

G0:0002683

negative
regulation of
immune
system
process

44/815

1,82E-06

ENSMUSG00000017830/E

NSMUSG00000034422/EN

SMUSG00000037321/ENS
MUSG00000024339/ENS
MUSG00000027639/ENS
MUSG00000042726/ENS
MUSG00000026946/ENS
MUSG00000027951/ENS
MUSG00000048806/ENS
MUSG00000001123/ENS
MUSG00000067212/ENS
MUSG00000040987/ENS
MUSG00000016206/ENS
MUSGO00000036461/ENS
MUSG00000034218/ENS
MUSG00000027204/ENS
MUSG00000030157/ENS
MUSG00000014773/ENS
MUSGO00000038213/ENS
MUSG00000002602/ENS
MUSG00000023224/ENS
MUSG00000021795/ENS
MUSG00000038037/ENS
MUSG00000032698/ENS
MUSG00000000127/ENS
MUSG00000039217/ENS
MUSG00000022346/ENS
MUSGO00000074151/ENS
MUSG00000040152/ENS
MUSG00000045827/ENS
MUSG00000042333/ENS
MUSG00000032501/ENS
MUSGO0000090958/ENS
MUSGO00000016496/ENS
MUSGO00000030921/ENS
MUSG00000070056/ENS
MUSGO00000035914/ENS
MUSGO00000056153/ENS
MUSG00000024810/ENS
MUSG00000022126/ENS
MUSG00000038855/ENS
MUSGO00000018899/ENS
MUSGO00000069255/ENS

MUSG00000021127

4,40E+01

G0:0050691

regulation of
defense

response to

virus by host

12/815

2,94E-06

ENSMUSG00000026104/E

NSMUSG00000049502/EN

SMUSG00000022906/ENS
MUSG00000040296/ENS

1,20E+01



MUSGO00000036986/ENS
MUSG00000029826/ENS
MUSG00000040987/ENS
MUSG00000072244/ENS
MUSGO00000000791/ENS
MUSG00000037860/ENS
MUSG00000035042/ENS
MUSG00000031712

242

G0:0032607

interferon-
alpha
production

10/815

4,04E-06

ENSMUSG00000025498/E

NSMUSG00000026104/EN

SMUSG00000026896/ENS
MUSG00000040296/ENS
MUSG00000026946/ENS
MUSG00000029826/ENS
MUSG00000031639/ENS
MUSGO00000039285/ENS
MUSGO00000020115/ENS

MUSG00000079363

1,00E+01

G0:0002757

immune
response-
activating
signal
transduction

33/815

4,25E-06

ENSMUSG00000025498/E

NSMUSG00000017830/EN

SMUSG00000069874/ENS
MUSG00000026896/ENS
MUSG00000040296/ENS
MUSG00000029826/ENS
MUSGO00000001123/ENS
MUSG00000047098/ENS
MUSG00000040987/ENS
MUSGO00000036908/ENS
MUSG00000036461/ENS
MUSGO00000031639/ENS
MUSGO00000045038/ENS
MUSGO00000057058/ENS
MUSG00000029640/ENS
MUSGO00000073643/ENS
MUSG00000032508/ENS
MUSG00000037921/ENS
MUSG00000055204/ENS
MUSGO00000027466/ENS
MUSG00000041187/ENS
MUSGO00000030921/ENS
MUSG00000026433/ENS
MUSG00000070056/ENS
MUSGO00000035914/ENS
MUSG00000020641/ENS
MUSG00000025779/ENS
MUSG00000022126/ENS
MUSGO00000018899/ENS
MUSG00000028028/ENS
MUSG00000027995/ENS
MUSGO00000069255/ENS

MUSG00000062300

3,30E+01

G0:0002833

positive
regulation of
response to
biotic stimulus

13/815

4,28E-06

ENSMUSG00000017830/E

NSMUSG00000029826/EN

SMUSG00000001123/ENS
MUSG00000026672/ENS
MUSGO00000037921/ENS
MUSGO00000020115/ENS
MUSG00000055204/ENS
MUSGO00000038058/ENS

1,30E+01



MUSGO00000016496/ENS
MUSG00000025779/ENS
MUSG00000022126/ENS
MUSG00000027995/ENS
MUSG00000062300

243

G0:0044406

adhesion of
symbiont to
host

8/815

4,63E-06

ENSMUSG00000021795/E

NSMUSG00000028270/EN

SMUSG00000040253/ENS
MUSG00000028268/ENS
MUSG00000104713/ENS
MUSG00000029298/ENS
MUSG00000040264/ENS

MUSG00000062300

8,00E+00

G0:0050663

cytokine
secretion

28/815

5,35E-06

ENSMUSG00000026896/E

NSMUSG00000040296/EN

SMUSG00000036986/ENS
MUSGO00000001123/ENS
MUSGO00000036908/ENS
MUSG00000072244/ENS
MUSG00000028793/ENS
MUSG00000038037/ENS
MUSG00000026672/ENS
MUSG00000037447/ENS
MUSG00000037860/ENS
MUSG00000022575/ENS
MUSG00000022514/ENS
MUSG00000031154/ENS
MUSG00000042333/ENS
MUSGO00000031948/ENS
MUSG00000029869/ENS
MUSGO0000090958/ENS
MUSG00000016496/ENS
MUSG00000025888/ENS
MUSG00000035914/ENS
MUSG00000002897/ENS
MUSG00000024810/ENS
MUSG00000105504/ENS
MUSGO00000033538/ENS
MUSGO00000027995/ENS
MUSG00000020826/ENS

MUSG00000025746

2,80E+01

G0:0032496

response to
lipopolysaccha
ride

35/815

7,85E-06

ENSMUSG00000026104/E

NSMUSG00000069874/EN

SMUSG00000024079/ENS
MUSG00000001123/ENS
MUSG00000072244/ENS
MUSG00000002602/ENS
MUSG00000045038/ENS
MUSGO00000037580/ENS
MUSG00000000127/ENS
MUSG00000037447/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000052684/ENS
MUSG00000028270/ENS
MUSGO00000020638/ENS
MUSG00000032501/ENS
MUSG00000016496/ENS
MUSG00000105096/ENS

3,50E+01



MUSGO00000035042/ENS
MUSG00000104713/ENS
MUSG00000025888/ENS
MUSG00000034855/ENS
MUSG00000025779/ENS
MUSG00000034610/ENS
MUSGO00000060183/ENS
MUSG00000029417/ENS
MUSG00000022126/ENS
MUSG00000026981/ENS
MUSG00000032372/ENS
MUSG00000024789/ENS
MUSGO00000035385/ENS
MUSG00000020826/ENS
MUSGO00000028599/ENS
MUSGO00000025746/ENS
MUSG00000036402

244

G0:0050867

positive
regulation of
cell activation

34/815

9,90E-06

ENSMUSG00000115338/E

NSMUSG00000027950/EN

SMUSG00000001123/ENS
MUSG00000067212/ENS
MUSG00000016206/ENS
MUSGO00000057554/ENS
MUSGO00000000791/ENS
MUSG00000002602/ENS
MUSG00000038037/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000055447/ENS
MUSG00000040152/ENS
MUSG00000110206/ENS
MUSG00000066877/ENS
MUSGO00000004508/ENS
MUSGO00000031948/ENS
MUSG00000040329/ENS
MUSG00000029869/ENS
MUSG00000031304/ENS
MUSG00000016496/ENS
MUSG00000022378/ENS
MUSGO00000035042/ENS
MUSG00000035914/ENS
MUSG00000026797/ENS
MUSG00000024810/ENS
MUSG00000037440/ENS
MUSGO00000038855/ENS
MUSGO00000018899/ENS
MUSG00000031712/ENS
MUSG00000024789/ENS
MUSGO00000035385/ENS
MUSG00000062300/ENS

MUSG00000025746

3,40E+01

G0:0002696

positive
regulation of
leukocyte
activation

33/815

9,98E-06

ENSMUSG00000115338/E

NSMUSG00000027950/EN
SMUSG00000001123/ENS
MUSGO00000067212/ENS
MUSG00000016206/ENS
MUSGO00000057554/ENS
MUSG00000000791/ENS
MUSG00000002602/ENS

3,30E+01



MUSG00000038037/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000055447/ENS
MUSG00000040152/ENS
MUSG00000110206/ENS
MUSG00000066877/ENS
MUSGO00000004508/ENS
MUSGO00000031948/ENS
MUSG00000040329/ENS
MUSG00000029869/ENS
MUSG00000031304/ENS
MUSG00000016496/ENS
MUSG00000022378/ENS
MUSG00000035042/ENS
MUSGO00000035914/ENS
MUSG00000026797/ENS
MUSG00000024810/ENS
MUSGO00000037440/ENS
MUSGO00000038855/ENS
MUSGO00000018899/ENS
MUSG00000031712/ENS
MUSGO00000035385/ENS
MUSG00000062300/ENS
MUSG00000025746

245

G0:0022407

regulation of
cell-cell
adhesion

38/815

1,05E-05

ENSMUSG00000115338/E
NSMUSG00000048806/EN
SMUSG00000001123/ENS
MUSG00000067212/ENS
MUSG00000016206/ENS
MUSGO00000057554/ENS
MUSGO00000000791/ENS
MUSGO00000057058/ENS
MUSG00000021795/ENS
MUSG00000021360/ENS
MUSG00000038037/ENS
MUSGO00000003032/ENS
MUSG00000039217/ENS
MUSG00000055447/ENS
MUSG00000004936/ENS
MUSG00000066877/ENS
MUSGO00000017446/ENS
MUSG00000042333/ENS
MUSG00000040329/ENS
MUSG00000029869/ENS
MUSG00000031304/ENS
MUSGO0000090958/ENS
MUSG00000016496/ENS
MUSG00000022378/ENS
MUSG00000035042/ENS
MUSGO00000035914/ENS
MUSGO00000056153/ENS
MUSGO00000037440/ENS
MUSGO00000038855/ENS
MUSGO00000018899/ENS
MUSG00000026981/ENS
MUSG00000022676/ENS
MUSGO00000069255/ENS
MUSG00000031712/ENS

3,80E+01



MUSG00000028289/ENS

MUSG00000024789/ENS

MUSGO00000035385/ENS
MUSG00000025746

246

G0:0042832

defense
response to
protozoan

10/815

1,05E-05

ENSMUSG00000069874/E

NSMUSG00000028270/EN

SMUSG00000040253/ENS
MUSGO00000105096/ENS
MUSG00000028268/ENS
MUSG00000054072/ENS
MUSG00000104713/ENS
MUSG00000029298/ENS
MUSG00000040264/ENS

MUSG00000025746

1,00E+01

G0:1903037

regulation of
leukocyte cell-
cell adhesion

31/815

1,05E-05

ENSMUSG00000115338/E

NSMUSG00000048806/EN

SMUSG00000001123/ENS
MUSGO00000067212/ENS
MUSG00000016206/ENS
MUSGO00000057554/ENS
MUSGO00000000791/ENS
MUSGO00000057058/ENS
MUSG00000021795/ENS
MUSG00000038037/ENS
MUSG00000003032/ENS
MUSG00000039217/ENS
MUSG00000055447/ENS
MUSG00000066877/ENS
MUSG00000042333/ENS
MUSG00000040329/ENS
MUSG00000029869/ENS
MUSG00000031304/ENS
MUSGO0000090958/ENS
MUSG00000016496/ENS
MUSG00000022378/ENS
MUSG00000035042/ENS
MUSG00000035914/ENS
MUSGO00000056153/ENS
MUSGO00000037440/ENS
MUSGO00000038855/ENS
MUSGO00000018899/ENS
MUSG00000069255/ENS
MUSG00000031712/ENS
MUSG00000035385/ENS

MUSG00000025746

3,10E+01

G0:0050863

regulation of T
cell activation

32/815

1,21E-05

ENSMUSG00000115338/E

NSMUSG00000048806/EN

SMUSG00000001123/ENS
MUSG00000067212/ENS
MUSG00000016206/ENS
MUSGO00000057554/ENS
MUSGO00000000791/ENS
MUSG00000021795/ENS
MUSG00000038037/ENS
MUSG00000039217/ENS
MUSG00000055447/ENS
MUSG00000020918/ENS
MUSG00000066877/ENS
MUSG00000024238/ENS

3,20E+01



MUSG00000042333/ENS
MUSG00000040329/ENS
MUSG00000029869/ENS
MUSG00000032815/ENS
MUSG00000031304/ENS
MUSGO0000090958/ENS
MUSG00000016496/ENS
MUSG00000022378/ENS
MUSG00000035042/ENS
MUSGO00000035914/ENS
MUSGO00000056153/ENS
MUSGO00000037440/ENS
MUSGO00000038855/ENS
MUSGO00000018899/ENS
MUSGO00000069255/ENS
MUSGO00000031712/ENS
MUSGO00000035385/ENS
MUSG00000025746

247

G0:0032479

regulation of
type
interferon
production

15/815

1,24E-05

ENSMUSG00000025498/E

NSMUSG00000026104/EN

SMUSG00000017830/ENS
MUSG00000026896/ENS
MUSG00000040296/ENS
MUSG00000026946/ENS
MUSG00000029826/ENS
MUSG00000020707/ENS
MUSG00000031639/ENS
MUSG00000032508/ENS
MUSGO00000020115/ENS
MUSG00000079363/ENS
MUSG00000022126/ENS
MUSGO00000018899/ENS

MUSG00000027995

1,50E+01

G0:0007159

leukocyte cell-
cell adhesion

33/815

1,26E-05

ENSMUSG00000115338/E

NSMUSG00000048806/EN
SMUSG00000001123/ENS
MUSG00000067212/ENS

MUSG00000016206/ENS

MUSGO00000057554/ENS

MUSGO00000000791/ENS

MUSGO00000057058/ENS

MUSG00000021795/ENS

MUSG00000038037/ENS

MUSG00000003032/ENS

MUSG00000039217/ENS

MUSG00000055447/ENS

MUSG00000031207/ENS

MUSGO00000038843/ENS

MUSG00000066877/ENS

MUSG00000042333/ENS

MUSG00000040329/ENS

MUSG00000029869/ENS

MUSG00000031304/ENS

MUSGO0000090958/ENS

MUSG00000016496/ENS

MUSG00000022378/ENS

MUSG00000035042/ENS

MUSG00000035914/ENS

MUSGO00000056153/ENS

3,30E+01



MUSGO00000037440/ENS
MUSGO00000038855/ENS
MUSGO00000018899/ENS
MUSGO00000069255/ENS
MUSG00000031712/ENS
MUSGO00000035385/ENS
MUSG00000025746

248

G0:0071219

cellular
response to
molecule of
bacterial
origin

30/815

1,36E-05

ENSMUSG00000026104/E

NSMUSG00000069874/EN

SMUSG00000002602/ENS
MUSG00000045038/ENS
MUSGO00000037580/ENS
MUSG00000037447/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000028270/ENS
MUSG00000020638/ENS
MUSG00000032501/ENS
MUSG00000016496/ENS
MUSG00000105096/ENS
MUSG00000035042/ENS
MUSG00000104713/ENS
MUSG00000025888/ENS
MUSG00000034855/ENS
MUSG00000025779/ENS
MUSGO00000034610/ENS
MUSGO00000060183/ENS
MUSG00000029417/ENS
MUSG00000022126/ENS
MUSG00000026981/ENS
MUSGO00000027995/ENS
MUSG00000032372/ENS
MUSG00000024789/ENS
MUSGO00000035385/ENS
MUSG00000020826/ENS
MUSG00000028599/ENS

MUSG00000025746

3,00E+01

G0:1903708

positive
regulation of
hemopoiesis

25/815

1,71E-05

ENSMUSG00000026104/E

NSMUSG00000115338/EN
SMUSG00000001123/ENS
MUSG00000016206/ENS

MUSG00000002602/ENS

MUSG00000027562/ENS

MUSG00000038037/ENS

MUSG00000039217/ENS

MUSG00000110206/ENS

MUSGO00000004040/ENS

MUSG00000052684/ENS

MUSG00000040329/ENS

MUSG00000032501/ENS

MUSG00000031304/ENS

MUSG00000035692/ENS

MUSG00000035042/ENS

MUSG00000031750/ENS

MUSGO00000037440/ENS

MUSGO00000038855/ENS

MUSGO00000018899/ENS

MUSG00000031712/ENS

MUSG00000014599/ENS

2,50E+01



MUSG00000021250/ENS
MUSG00000021127/ENS
MUSG00000025746

249

G0:0042089

cytokine
biosynthetic
process

18/815

1,76E-05

ENSMUSG00000025498/E

NSMUSG00000026946/EN

SMUSG00000002325/ENS
MUSG00000031639/ENS
MUSGO00000003032/ENS
MUSGO00000032508/ENS
MUSG00000039217/ENS
MUSG00000022514/ENS
MUSG00000040152/ENS
MUSG00000020115/ENS
MUSGO00000038058/ENS
MUSG00000021453/ENS
MUSGO00000015340/ENS
MUSGO00000035914/ENS
MUSGO00000018899/ENS
MUSG00000027995/ENS
MUSGO00000038418/ENS

MUSG00000025746

1,80E+01

G0:1902107

positive
regulation of
leukocyte
differentiation

22/815

1,76E-05

ENSMUSG00000115338/E

NSMUSG00000001123/EN

SMUSG00000016206/ENS
MUSG00000002602/ENS
MUSG00000027562/ENS
MUSG00000038037/ENS
MUSG00000039217/ENS
MUSG00000110206/ENS
MUSG00000052684/ENS
MUSGO00000040329/ENS
MUSG00000032501/ENS
MUSG00000031304/ENS
MUSG00000035042/ENS
MUSG00000031750/ENS
MUSGO00000037440/ENS
MUSG00000038855/ENS
MUSGO00000018899/ENS
MUSGO00000031712/ENS
MUSGO00000014599/ENS
MUSG00000021250/ENS
MUSG00000021127/ENS

MUSG00000025746

2,20E+01

G0:0032481

positive
regulation of
type |
interferon
production

12/815

1,87E-05

ENSMUSG00000025498/E

NSMUSG00000026104/EN

SMUSG00000017830/ENS
MUSG00000026896/ENS
MUSG00000040296/ENS
MUSG00000029826/ENS
MUSG00000020707/ENS
MUSG00000031639/ENS
MUSG00000032508/ENS
MUSGO00000020115/ENS
MUSGO00000018899/ENS

MUSG00000027995

1,20E+01

G0:0071706

tumor
necrosis factor
superfamily
cytokine

21/815

2,14E-05

ENSMUSG00000026896/E

NSMUSG00000040296/EN
SMUSG00000001123/ENS
MUSG00000067212/ENS

2,10E+01



production

MUSGO00000031639/ENS
MUSG00000002602/ENS
MUSGO00000037447/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000055447/ENS
MUSG00000039285/ENS
MUSG00000040152/ENS
MUSG00000041736/ENS
MUSGO00000038058/ENS
MUSG00000016496/ENS
MUSGO00000030921/ENS
MUSG00000015340/ENS
MUSG00000025779/ENS
MUSG00000027995/ENS
MUSG00000024789/ENS
MUSG00000035385

250

G0:0031331

positive
regulation of
cellular
catabolic
process

34/815

2,14E-05

ENSMUSG00000069874/E

NSMUSG00000049502/EN

SMUSG00000030966/ENS
MUSG00000020464/ENS
MUSG00000002227/ENS
MUSG00000029826/ENS
MUSG00000034218/ENS
MUSG00000028793/ENS
MUSG00000026672/ENS
MUSG00000037075/ENS
MUSGO00000049488/ENS
MUSG00000060450/ENS
MUSG00000022346/ENS
MUSG00000021036/ENS
MUSG00000028954/ENS
MUSG00000031207/ENS
MUSG00000004936/ENS
MUSG00000046879/ENS
MUSG00000037331/ENS
MUSGO00000020115/ENS
MUSG00000025241/ENS
MUSGO00000032540/ENS
MUSGO00000038058/ENS
MUSG00000032501/ENS
MUSG00000037062/ENS
MUSG00000073599/ENS
MUSGO00000000838/ENS
MUSG00000034724/ENS
MUSG00000047496/ENS
MUSG00000028211/ENS
MUSG00000024810/ENS
MUSG00000027995/ENS
MUSG00000021127/ENS

MUSG00000028599

3,40E+01

G0:0071222

cellular
response to
lipopolysaccha
ride

29/815

2,19E-05

ENSMUSG00000026104/E

NSMUSG00000069874/EN
SMUSG00000002602/ENS
MUSGO00000045038/ENS
MUSG00000037580/ENS
MUSGO00000037447/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS

2,90E+01



MUSG00000028270/ENS
MUSG00000020638/ENS
MUSG00000032501/ENS
MUSG00000016496/ENS
MUSG00000105096/ENS
MUSG00000035042/ENS
MUSG00000104713/ENS
MUSG00000025888/ENS
MUSG00000034855/ENS
MUSG00000025779/ENS
MUSG00000034610/ENS
MUSGO0000060183/ENS
MUSG00000029417/ENS
MUSG00000022126/ENS
MUSG00000026981/ENS
MUSG00000032372/ENS
MUSG00000024789/ENS
MUSGO00000035385/ENS
MUSG00000020826/ENS
MUSG00000028599/ENS
MUSG00000025746

251

G0:0001562

response to
protozoan

10/815

2,36E-05

ENSMUSG00000069874/E

NSMUSG00000028270/EN

SMUSG00000040253/ENS
MUSGO00000105096/ENS
MUSG00000028268/ENS
MUSG00000054072/ENS
MUSG00000104713/ENS
MUSG00000029298/ENS
MUSG00000040264/ENS

MUSG00000025746

1,00E+01

G0:0009896

positive
regulation of

catabolic

process

38/815

2,36E-05

ENSMUSG00000069874/E

NSMUSG00000049502/EN
SMUSG00000030966/ENS
MUSG00000020464/ENS

MUSG00000002227/ENS

MUSG00000029826/ENS

MUSG00000042350/ENS

MUSG00000034218/ENS

MUSG00000028793/ENS

MUSGO00000045038/ENS

MUSG00000026672/ENS

MUSG00000037075/ENS

MUSGO00000049488/ENS

MUSGO00000060450/ENS

MUSG00000022346/ENS

MUSG00000021036/ENS

MUSG00000028954/ENS

MUSG00000031207/ENS

MUSG00000004936/ENS

MUSG00000046879/ENS

MUSG00000037331/ENS

MUSGO00000020115/ENS

MUSG00000025241/ENS

MUSGO00000032540/ENS

MUSGO00000038058/ENS

MUSG00000032501/ENS

MUSG00000037062/ENS

MUSG00000073599/ENS

3,80E+01



MUSGO00000000838/ENS
MUSG00000034724/ENS
MUSGO00000047496/ENS
MUSGO00000030921/ENS
MUSG00000028211/ENS
MUSG00000024810/ENS
MUSG00000027995/ENS
MUSGO00000038175/ENS
MUSG00000021127/ENS
MUSG00000028599

252

G0:1903039

positive
regulation of
leukocyte cell-
cell adhesion

24/815

2,72E-05

ENSMUSG00000115338/E

NSMUSG00000001123/EN

SMUSG00000067212/ENS
MUSG00000016206/ENS
MUSG00000057554/ENS
MUSGO00000000791/ENS
MUSGO00000057058/ENS
MUSG00000038037/ENS
MUSG00000039217/ENS
MUSG00000055447/ENS
MUSG00000066877/ENS
MUSG00000040329/ENS
MUSG00000029869/ENS
MUSG00000031304/ENS
MUSG00000016496/ENS
MUSG00000022378/ENS
MUSG00000035042/ENS
MUSG00000035914/ENS
MUSGO00000037440/ENS
MUSGO00000038855/ENS
MUSGO00000018899/ENS
MUSGO00000031712/ENS
MUSGO00000035385/ENS

MUSG00000025746

2,40E+01

G0:0032647

regulation of

interferon-
alpha

production

9/815

2,83E-05

ENSMUSG00000025498/E

NSMUSG00000026104/EN

SMUSG00000026896/ENS
MUSG00000040296/ENS
MUSG00000026946/ENS
MUSG00000029826/ENS
MUSGO00000031639/ENS
MUSG00000020115/ENS

MUSG00000079363

9,00E+00

G0:0050870

positive
regulation of T
cell activation

23/815

3,48E-05

ENSMUSG00000115338/E

NSMUSG00000001123/EN
SMUSG00000067212/ENS
MUSG00000016206/ENS

MUSGO00000057554/ENS

MUSG00000000791/ENS

MUSG00000038037/ENS

MUSG00000039217/ENS

MUSG00000055447/ENS

MUSG00000066877/ENS

MUSG00000040329/ENS

MUSG00000029869/ENS

MUSG00000031304/ENS

MUSG00000016496/ENS

MUSG00000022378/ENS

MUSG00000035042/ENS

2,30E+01



MUSGO00000035914/ENS
MUSGO00000037440/ENS
MUSGO00000038855/ENS
MUSG00000018899/ENS
MUSG00000031712/ENS
MUSGO00000035385/ENS
MUSG00000025746

253

G0:0042107

cytokine
metabolic
process

18/815

3,48E-05

ENSMUSG00000025498/E

NSMUSG00000026946/EN

SMUSG00000002325/ENS
MUSGO00000031639/ENS
MUSG00000003032/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000022514/ENS
MUSGO00000040152/ENS
MUSGO00000020115/ENS
MUSGO00000038058/ENS
MUSG00000021453/ENS
MUSG00000015340/ENS
MUSG00000035914/ENS
MUSG00000018899/ENS
MUSG00000027995/ENS
MUSGO00000038418/ENS

MUSG00000025746

1,80E+01

G0:0032635

interleukin-6
production

20/815

4,21E-05

ENSMUSG00000026896/E

NSMUSG00000040296/EN

SMUSG00000001123/ENS
MUSGO00000036908/ENS
MUSGO00000031639/ENS
MUSGO00000037447/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000055447/ENS
MUSG00000022514/ENS
MUSG00000039285/ENS
MUSGO00000038058/ENS
MUSGO00000055148/ENS
MUSGO00000030921/ENS
MUSGO00000034610/ENS
MUSG00000024810/ENS
MUSG00000026981/ENS
MUSG00000027995/ENS
MUSG00000020826/ENS

MUSG00000025746

2,00E+01

G0:0050777

negative
regulation of

immune

response

20/815

4,21E-05

ENSMUSG00000017830/E

NSMUSG00000034422/EN
SMUSG00000037321/ENS
MUSG00000024339/ENS

MUSG00000027639/ENS

MUSG00000042726/ENS

MUSG00000026946/ENS

MUSG00000027951/ENS

MUSG00000048806/ENS

MUSGO00000001123/ENS

MUSGO00000067212/ENS

MUSG00000030157/ENS

MUSG00000023224/ENS

MUSG00000000127/ENS

2,00E+01



MUSGO00000074151/ENS
MUSG00000045827/ENS
MUSG00000024810/ENS
MUSG00000022126/ENS
MUSG00000018899/ENS
MUSG00000069255

254

G0:0051249

regulation of
lymphocyte
activation

38/815

5,09E-05

ENSMUSG00000115338/E

NSMUSG00000048806/EN

SMUSG00000027950/ENS
MUSGO00000001123/ENS
MUSGO00000067212/ENS
MUSG00000016206/ENS
MUSG00000034218/ENS
MUSGO00000057554/ENS
MUSGO00000000791/ENS
MUSG00000002602/ENS
MUSG00000021795/ENS
MUSG00000038037/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000055447/ENS
MUSG00000020918/ENS
MUSG00000110206/ENS
MUSG00000066877/ENS
MUSG00000024238/ENS
MUSG00000042333/ENS
MUSG00000040329/ENS
MUSG00000029869/ENS
MUSG00000032815/ENS
MUSG00000031304/ENS
MUSGO0000090958/ENS
MUSG00000016496/ENS
MUSG00000022378/ENS
MUSG00000035042/ENS
MUSG00000035914/ENS
MUSGO00000056153/ENS
MUSGO00000037440/ENS
MUSGO00000038855/ENS
MUSGO00000018899/ENS
MUSGO00000069255/ENS
MUSG00000031712/ENS
MUSGO00000035385/ENS
MUSG00000021127/ENS

MUSG00000025746

3,80E+01

G0:0002230

positive
regulation of

defense
response to
virus by host

9/815

5,16E-05

ENSMUSG00000026104/E

NSMUSG00000049502/EN

SMUSG00000022906/ENS
MUSG00000040296/ENS
MUSG00000036986/ENS
MUSG00000072244/ENS
MUSG00000000791/ENS
MUSG00000037860/ENS

MUSG00000035042

9,00E+00

G0:0052548

regulation of
endopeptidas
e activity

33/815

5,16E-05

ENSMUSG00000024338/E

NSMUSG00000026104/EN
SMUSG00000096727/ENS
MUSG00000024066/ENS
MUSG00000064215/ENS
MUSG00000036986/ENS

3,30E+01



MUSG00000042842/ENS
MUSG00000022216/ENS
MUSGO00000079197/ENS
MUSGO00000078945/ENS
MUSG00000021208/ENS
MUSG00000021403/ENS
MUSG00000023224/ENS
MUSGO00000003032/ENS
MUSG00000037860/ENS
MUSG00000022346/ENS
MUSGO0000000915/ENS
MUSG00000040152/ENS
MUSG00000045827/ENS
MUSGO00000004040/ENS
MUSGO00000030654/ENS
MUSGO00000038058/ENS
MUSG00000039304/ENS
MUSG00000025887/ENS
MUSG00000025888/ENS
MUSG00000004231/ENS
MUSG00000034485/ENS
MUSGO00000033538/ENS
MUSGO00000028289/ENS
MUSG00000024789/ENS
MUSG00000026315/ENS
MUSG00000025746/ENS
MUSG00000066363

255

G0:0032760

positive
regulation of
tumor
necrosis factor
production

15/815

5,18E-05

ENSMUSG00000026896/E

NSMUSG00000040296/EN

SMUSG00000001123/ENS
MUSG00000067212/ENS
MUSGO00000031639/ENS
MUSGO00000037447/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000040152/ENS
MUSGO00000038058/ENS
MUSGO00000015340/ENS
MUSG00000025779/ENS
MUSGO00000027995/ENS
MUSG00000024789/ENS

MUSG00000035385

1,50E+01

G0:0070661

leukocyte
proliferation

32/815

5,37E-05

ENSMUSG00000031897/E

NSMUSG00000115338/EN
SMUSG00000048806/ENS
MUSG00000027950/ENS

MUSGO00000001123/ENS

MUSG00000067212/ENS

MUSG00000016206/ENS

MUSG00000070904/ENS

MUSG00000034218/ENS

MUSG00000000791/ENS

MUSG00000021795/ENS

MUSGO00000032508/ENS

MUSG00000039217/ENS

MUSG00000031207/ENS

MUSG00000039285/ENS

MUSG00000110206/ENS

MUSG00000066877/ENS

3,20E+01



MUSGO00000020115/ENS
MUSG00000042333/ENS
MUSG00000040329/ENS
MUSG00000029869/ENS
MUSGO0000090958/ENS
MUSG00000016496/ENS
MUSG00000035042/ENS
MUSGO00000035914/ENS
MUSG00000024810/ENS
MUSG00000022206/ENS
MUSGO00000018899/ENS
MUSG00000031712/ENS
MUSG00000014599/ENS
MUSG00000034165/ENS
MUSG00000025746

256

G0:0032640

tumor
necrosis factor
production

20/815

5,48E-05

ENSMUSG00000026896/E

NSMUSG00000040296/EN

SMUSG00000001123/ENS
MUSG00000067212/ENS
MUSG00000031639/ENS
MUSG00000002602/ENS
MUSG00000037447/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000055447/ENS
MUSGO00000039285/ENS
MUSG00000040152/ENS
MUSG00000041736/ENS
MUSGO00000038058/ENS
MUSGO00000030921/ENS
MUSGO00000015340/ENS
MUSG00000025779/ENS
MUSG00000027995/ENS
MUSG00000024789/ENS

MUSG00000035385

2,00E+01

G0:1903555

regulation of
tumor
necrosis factor
superfamily
cytokine
production

20/815

5,48E-05

ENSMUSG00000026896/E

NSMUSG00000040296/EN

SMUSG00000001123/ENS
MUSGO00000067212/ENS
MUSGO00000031639/ENS
MUSG00000002602/ENS
MUSGO00000037447/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000055447/ENS
MUSGO00000040152/ENS
MUSG00000041736/ENS
MUSGO00000038058/ENS
MUSG00000016496/ENS
MUSG00000030921/ENS
MUSG00000015340/ENS
MUSG00000025779/ENS
MUSGO00000027995/ENS
MUSG00000024789/ENS

MUSG00000035385

2,00E+01

G0:1903557

positive
regulation of

tumor
necrosis factor

15/815

5,82E-05

ENSMUSG00000026896/E

NSMUSG00000040296/EN
SMUSG00000001123/ENS
MUSG00000067212/ENS

1,50E+01



superfamily
cytokine
production

MUSGO00000031639/ENS
MUSGO00000037447/ENS
MUSGO00000032508/ENS
MUSG00000039217/ENS
MUSG00000040152/ENS
MUSGO00000038058/ENS
MUSG00000015340/ENS
MUSG00000025779/ENS
MUSG00000027995/ENS
MUSG00000024789/ENS
MUSG00000035385

257

G0:0071216

cellular
response to
biotic stimulus

30/815

6,10E-05

ENSMUSG00000026104/E

NSMUSG00000069874/EN

SMUSG00000002602/ENS
MUSG00000045038/ENS
MUSGO00000037580/ENS
MUSGO00000037447/ENS
MUSGO00000032508/ENS
MUSG00000039217/ENS
MUSG00000028270/ENS
MUSG00000020638/ENS
MUSG00000032501/ENS
MUSG00000016496/ENS
MUSGO00000105096/ENS
MUSG00000035042/ENS
MUSG00000104713/ENS
MUSG00000025888/ENS
MUSG00000034855/ENS
MUSG00000025779/ENS
MUSGO00000034610/ENS
MUSGO00000060183/ENS
MUSG00000029417/ENS
MUSG00000022126/ENS
MUSG00000026981/ENS
MUSG00000027995/ENS
MUSG00000032372/ENS
MUSG00000024789/ENS
MUSGO00000035385/ENS
MUSG00000020826/ENS
MUSGO00000028599/ENS

MUSG00000025746

3,00E+01

G0:0002720

positive
regulation of
cytokine
production
involved in
immune
response

11/815

6,27E-05

ENSMUSG00000040296/E

NSMUSG00000060802/EN

SMUSG00000072244/ENS
MUSGO00000037447/ENS
MUSG00000039217/ENS
MUSG00000042333/ENS
MUSGO00000031948/ENS
MUSG00000020641/ENS
MUSG00000027995/ENS
MUSG00000008734/ENS

MUSG00000025746

1,10E+01

G0:0019884

antigen
processing
and
presentation
of exogenous
antigen

9/815

6,50E-05

ENSMUSG00000037321/E

NSMUSG00000024339/EN
SMUSG00000061232/ENS
MUSG00000024308/ENS
MUSG00000060802/ENS
MUSG00000022216/ENS
MUSGO00000036908/ENS

9,00E+00



MUSG00000016206/ENS
MUSG00000079197

258

G0:0060330

regulation of

response to

interferon-
gamma

7/815

6,50E-05

ENSMUSG00000069874/E
NSMUSG00000034422/EN
SMUSG00000022906/ENS
MUSG00000038037/ENS
MUSG00000074151/ENS
MUSG00000046879/ENS
MUSG00000030895

7,00E+00

G0:0060334

regulation of

interferon-
gamma-
mediated
signaling
pathway

7/815

6,50E-05

ENSMUSG00000069874/E
NSMUSG00000034422/EN
SMUSG00000022906/ENS
MUSG00000038037/ENS
MUSG00000074151/ENS
MUSG00000046879/ENS
MUSG00000030895

7,00E+00

G0:1903706

regulation of
hemopoiesis

36/815

8,28E-05

ENSMUSG00000026104/E

NSMUSG00000024079/EN

SMUSG00000115338/ENS
MUSG00000060802/ENS
MUSG00000048806/ENS
MUSG00000001123/ENS
MUSG00000016206/ENS
MUSG00000027204/ENS
MUSG00000030157/ENS
MUSG00000014773/ENS
MUSG00000002602/ENS
MUSG00000027562/ENS
MUSG00000038037/ENS
MUSG00000032698/ENS
MUSG00000039217/ENS
MUSG00000022346/ENS
MUSGO00000020918/ENS
MUSG00000110206/ENS
MUSG00000024238/ENS
MUSGO00000004040/ENS
MUSG00000052684/ENS
MUSG00000040329/ENS
MUSG00000032501/ENS
MUSGO00000032815/ENS
MUSG00000031304/ENS
MUSG00000035692/ENS
MUSG00000035042/ENS
MUSG00000031750/ENS
MUSGO00000037440/ENS
MUSGO00000038855/ENS
MUSGO00000018899/ENS
MUSG00000031712/ENS
MUSG00000014599/ENS
MUSG00000021250/ENS
MUSG00000021127/ENS

MUSG00000025746

3,60E+01

G0:0032728

positive
regulation of
interferon-
beta
production

9/815

8,53E-05

ENSMUSG00000025498/E

NSMUSG00000026896/EN
SMUSG00000040296/ENS
MUSG00000029826/ENS
MUSG00000020707/ENS
MUSG00000031639/ENS
MUSG00000020115/ENS

9,00E+00



MUSGO00000018899/ENS
MUSG00000027995

259

G0:0035457

cellular
response to
interferon-

alpha

6/815

9,05E-05

ENSMUSG00000045932/E

NSMUSG00000002602/EN

SMUSG00000022346/ENS
MUSG00000073489/ENS
MUSGO00000034459/ENS

MUSG00000074896

6,00E+00

G0:0043902

positive
regulation of
multi-
organism
process

21/815

1,07E-04

ENSMUSG00000017830/E

NSMUSG00000030966/EN

SMUSG00000027951/ENS
MUSG00000029826/ENS
MUSG00000001123/ENS
MUSG00000026672/ENS
MUSG00000039217/ENS
MUSGO00000037921/ENS
MUSG00000038467/ENS
MUSG00000037331/ENS
MUSGO00000020115/ENS
MUSG00000055204/ENS
MUSGO00000031813/ENS
MUSG00000052684/ENS
MUSGO00000038058/ENS
MUSGO00000000838/ENS
MUSGO00000030921/ENS
MUSG00000025779/ENS
MUSG00000022126/ENS
MUSG00000027995/ENS

MUSG00000020826

2,10E+01

G0:1902105

regulation of
leukocyte
differentiation

29/815

1,11E-04

ENSMUSG00000115338/E

NSMUSG00000048806/EN

SMUSG00000001123/ENS
MUSG00000016206/ENS
MUSG00000027204/ENS
MUSG00000030157/ENS
MUSG00000002602/ENS
MUSG00000027562/ENS
MUSG00000038037/ENS
MUSG00000039217/ENS
MUSG00000022346/ENS
MUSGO00000020918/ENS
MUSG00000110206/ENS
MUSG00000024238/ENS
MUSG00000052684/ENS
MUSG00000040329/ENS
MUSG00000032501/ENS
MUSGO00000032815/ENS
MUSG00000031304/ENS
MUSG00000035042/ENS
MUSG00000031750/ENS
MUSG00000037440/ENS
MUSG00000038855/ENS
MUSGO00000018899/ENS
MUSG00000031712/ENS
MUSG00000014599/ENS
MUSG00000021250/ENS
MUSG00000021127/ENS

MUSG00000025746

2,90E+01

G0:0032103

positive

29/815

1,18E-04

ENSMUSG00000017830/E

2,90E+01



regulation of

response to
external
stimulus

NSMUSG00000029826/EN
SMUSG00000001123/ENS
MUSGO00000031639/ENS
MUSG00000056220/ENS
MUSG00000026672/ENS
MUSG00000032508/ENS
MUSG00000055447/ENS
MUSGO00000037921/ENS
MUSG00000040152/ENS
MUSGO00000020115/ENS
MUSG00000055204/ENS
MUSGO00000031948/ENS
MUSGO00000038058/ENS
MUSG00000041187/ENS
MUSG00000035042/ENS
MUSG00000034855/ENS
MUSG00000002897/ENS
MUSG00000025779/ENS
MUSG00000024810/ENS
MUSG00000105504/ENS
MUSG00000022126/ENS
MUSG00000027995/ENS
MUSG00000022676/ENS
MUSG00000014599/ENS
MUSG00000008734/ENS
MUSG00000024789/ENS
MUSG00000035385/ENS
MUSG00000025746

260

G0:0043123

positive
regulation of
I-kappaB
kinase/NF-
kappaB
signaling

16/815

1,23E-04

ENSMUSG00000029826/E

NSMUSG00000000275/EN

SMUSG00000047098/ENS
MUSGO00000031639/ENS
MUSGO00000045038/ENS
MUSG00000032508/ENS
MUSG00000055204/ENS
MUSG00000027466/ENS
MUSGO00000038058/ENS
MUSGO00000078923/ENS
MUSG00000025888/ENS
MUSG00000026637/ENS
MUSGO00000035186/ENS
MUSG00000028028/ENS
MUSG00000026981/ENS

MUSG00000008734

1,60E+01

G0:0007249

I-kappaB
kinase/NF-
kappaB
signaling

22/815

1,24E-04

ENSMUSG00000026104/E

NSMUSG00000029826/EN
SMUSG00000000275/ENS
MUSG00000047098/ENS

MUSG00000031639/ENS

MUSG00000045038/ENS

MUSG00000026672/ENS

MUSG00000032508/ENS

MUSGO00000039285/ENS

MUSG00000055204/ENS

MUSG00000027466/ENS

MUSGO00000038058/ENS

MUSG00000078923/ENS

MUSG00000025888/ENS

MUSG00000026637/ENS

2,20E+01



MUSGO00000035186/ENS
MUSGO00000018899/ENS
MUSG00000028028/ENS
MUSG00000026981/ENS
MUSG00000027995/ENS
MUSG00000008734/ENS
MUSG00000040026

261

G0:0050707

regulation of
cytokine
secretion

23/815

1,42E-04

ENSMUSG00000026896/E

NSMUSG00000040296/EN

SMUSG00000036986/ENS
MUSGO00000001123/ENS
MUSGO00000036908/ENS
MUSG00000072244/ENS
MUSG00000038037/ENS
MUSGO00000037447/ENS
MUSGO00000037860/ENS
MUSG00000022575/ENS
MUSG00000022514/ENS
MUSG00000031154/ENS
MUSG00000042333/ENS
MUSGO00000031948/ENS
MUSGO0000090958/ENS
MUSG00000016496/ENS
MUSG00000025888/ENS
MUSGO00000035914/ENS
MUSG00000002897/ENS
MUSG00000024810/ENS
MUSGO00000033538/ENS
MUSG00000027995/ENS

MUSG00000025746

2,30E+01

G0:0051251

positive
regulation of
lymphocyte

activation

27/815

1,42E-04

ENSMUSG00000115338/E

NSMUSG00000027950/EN

SMUSG00000001123/ENS
MUSG00000067212/ENS
MUSG00000016206/ENS
MUSG00000057554/ENS
MUSGO00000000791/ENS
MUSG00000002602/ENS
MUSG00000038037/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000055447/ENS
MUSG00000110206/ENS
MUSG00000066877/ENS
MUSGO00000040329/ENS
MUSG00000029869/ENS
MUSG00000031304/ENS
MUSG00000016496/ENS
MUSG00000022378/ENS
MUSG00000035042/ENS
MUSG00000035914/ENS
MUSGO00000037440/ENS
MUSGO00000038855/ENS
MUSGO00000018899/ENS
MUSGO00000031712/ENS
MUSGO00000035385/ENS

MUSG00000025746

2,70E+01

G0:0032609

interferon-
gamma

17/815

1,43E-04

ENSMUSG00000001123/E
NSMUSG00000016206/EN

1,70E+01



production

SMUSG00000031639/ENS
MUSG00000028793/ENS
MUSGO00000000791/ENS
MUSG00000002602/ENS
MUSG00000060550/ENS
MUSG00000037447/ENS
MUSG00000039217/ENS
MUSG00000055447/ENS
MUSG00000039285/ENS
MUSGO00000035692/ENS
MUSG00000016496/ENS
MUSG00000022378/ENS
MUSG00000021453/ENS
MUSG00000035914/ENS

MUSG00000024810

262

G0:0032680

regulation of
tumor
necrosis factor
production

19/815

1,54E-04

ENSMUSG00000026896/E

NSMUSG00000040296/EN

SMUSG00000001123/ENS
MUSG00000067212/ENS
MUSGO00000031639/ENS
MUSG00000002602/ENS
MUSGO00000037447/ENS
MUSGO00000032508/ENS
MUSG00000039217/ENS
MUSG00000055447/ENS
MUSGO00000040152/ENS
MUSG00000041736/ENS
MUSGO00000038058/ENS
MUSGO00000030921/ENS
MUSGO00000015340/ENS
MUSG00000025779/ENS
MUSGO00000027995/ENS
MUSG00000024789/ENS

MUSG00000035385

1,90E+01

G0:0032608

interferon-
beta
production

11/815

1,57E-04

ENSMUSG00000025498/E

NSMUSG00000026896/EN

SMUSG00000040296/ENS
MUSG00000026946/ENS
MUSG00000029826/ENS
MUSG00000020707/ENS
MUSGO00000031639/ENS
MUSG00000043279/ENS
MUSG00000020115/ENS
MUSGO00000018899/ENS

MUSG00000027995

1,10E+01

G0:0022409

positive
regulation of

cell-cell

adhesion

25/815

1,79E-04

ENSMUSG00000115338/E

NSMUSG00000001123/EN
SMUSG00000067212/ENS
MUSG00000016206/ENS

MUSGO00000057554/ENS

MUSGO00000000791/ENS

MUSGO00000057058/ENS

MUSG00000021360/ENS

MUSG00000038037/ENS

MUSG00000039217/ENS

MUSG00000055447/ENS

MUSG00000066877/ENS

MUSG00000040329/ENS

MUSG00000029869/ENS

2,50E+01



MUSG00000031304/ENS
MUSGO00000016496/ENS
MUSG00000022378/ENS
MUSG00000035042/ENS
MUSG00000035914/ENS
MUSGO00000037440/ENS
MUSG00000038855/ENS
MUSGO00000018899/ENS
MUSG00000031712/ENS
MUSGO00000035385/ENS
MUSG00000025746

263

G0:0002718

regulation of
cytokine

production

involved in
immune
response

13/815

1,80E-04

ENSMUSG00000040296/E

NSMUSG00000060802/EN

SMUSG00000048806/ENS
MUSGO00000031639/ENS
MUSG00000072244/ENS
MUSGO00000037447/ENS
MUSG00000039217/ENS
MUSG00000042333/ENS
MUSGO00000031948/ENS
MUSG00000020641/ENS
MUSG00000027995/ENS
MUSG00000008734/ENS

MUSG00000025746

1,30E+01

G0:0052547

regulation of
peptidase
activity

36/815

1,82E-04

ENSMUSG00000024338/E

NSMUSG00000026104/EN
SMUSG00000096727/ENS
MUSG00000024066/ENS
MUSG00000064215/ENS
MUSGO00000036986/ENS
MUSG00000042842/ENS
MUSG00000022216/ENS
MUSG00000079197/ENS
MUSG00000078945/ENS
MUSG00000021208/ENS
MUSG00000021403/ENS
MUSG00000023224/ENS
MUSGO00000003032/ENS
MUSGO00000037860/ENS
MUSG00000022346/ENS
MUSGO0000000915/ENS
MUSG00000017723/ENS
MUSG00000040152/ENS
MUSG00000045827/ENS
MUSGO00000004040/ENS
MUSG00000030654/ENS
MUSGO00000031948/ENS
MUSGO00000038058/ENS
MUSG00000039304/ENS
MUSG00000025887/ENS
MUSG00000025888/ENS
MUSG00000004231/ENS
MUSG00000034485/ENS
MUSGO00000033538/ENS
MUSGO00000028289/ENS
MUSG00000024789/ENS
MUSG00000026315/ENS
MUSG00000046186/ENS
MUSG00000025746/ENS

3,60E+01



MUSG00000066363

264

G0:0032069

regulation of
nuclease
activity

8/815

1,83E-04

ENSMUSG00000032661/E

NSMUSG00000029605/EN

SMUSG00000001166/ENS
MUSG00000032690/ENS
MUSG00000041827/ENS
MUSG00000066861/ENS
MUSG00000029561/ENS

MUSG00000052776

8,00E+00

G0:0042116

macrophage
activation

13/815

2,05E-04

ENSMUSG00000048806/E

NSMUSG00000001123/EN

SMUSG00000034218/ENS
MUSG00000031639/ENS
MUSG00000020572/ENS
MUSG00000045038/ENS
MUSG00000040152/ENS
MUSGO00000031948/ENS
MUSG00000052684/ENS
MUSG00000025888/ENS
MUSG00000070056/ENS
MUSG00000024810/ENS

MUSG00000027995

1,30E+01

G0:0002274

myeloid
leukocyte
activation

22/815

2,28E-04

ENSMUSG00000048806/E

NSMUSG00000001123/EN

SMUSG00000034218/ENS
MUSGO00000031639/ENS
MUSG00000020572/ENS
MUSG00000045038/ENS
MUSG00000000127/ENS
MUSG00000039217/ENS
MUSG00000025178/ENS
MUSGO00000040152/ENS
MUSG00000110206/ENS
MUSGO00000004508/ENS
MUSGO00000031948/ENS
MUSG00000052684/ENS
MUSG00000035042/ENS
MUSG00000025888/ENS
MUSGO00000070056/ENS
MUSG00000026797/ENS
MUSG00000024810/ENS
MUSG00000035186/ENS
MUSG00000027995/ENS

MUSG00000062300

2,20E+01

G0:0045351

type |
interferon

biosynthetic
process

6/815

2,43E-04

ENSMUSG00000025498/E
NSMUSG00000026946/EN
SMUSG00000002325/ENS
MUSGO00000031639/ENS
MUSGO00000032508/ENS
MUSG00000020115

6,00E+00

G0:0045785

positive
regulation of
cell adhesion

35/815

2,70E-04

ENSMUSG00000115338/E

NSMUSG00000001123/EN
SMUSG00000067212/ENS
MUSG00000016206/ENS
MUSG00000034218/ENS
MUSGO00000057554/ENS
MUSGO00000000791/ENS
MUSG00000045038/ENS
MUSGO00000057058/ENS

3,50E+01



MUSGO00000033088/ENS
MUSG00000021360/ENS
MUSG00000038037/ENS
MUSG00000035258/ENS
MUSG00000022505/ENS
MUSG00000039217/ENS
MUSG00000055447/ENS
MUSG00000021365/ENS
MUSGO00000040152/ENS
MUSG00000066877/ENS
MUSG00000040329/ENS
MUSG00000041187/ENS
MUSG00000029869/ENS
MUSG00000031304/ENS
MUSGO00000016496/ENS
MUSG00000022378/ENS
MUSG00000035042/ENS
MUSG00000035914/ENS
MUSGO00000037440/ENS
MUSGO00000038855/ENS
MUSGO00000018899/ENS
MUSG00000031712/ENS
MUSG00000014599/ENS
MUSG00000024789/ENS
MUSGO00000035385/ENS
MUSG00000025746

265

G0:0032755

positive
regulation of
interleukin-6
production

14/815

2,79E-04

ENSMUSG00000026896/E

NSMUSG00000040296/EN

SMUSG00000001123/ENS
MUSGO00000036908/ENS
MUSGO00000031639/ENS
MUSGO00000037447/ENS
MUSGO00000032508/ENS
MUSG00000022514/ENS
MUSGO00000038058/ENS
MUSGO00000034610/ENS
MUSG00000024810/ENS
MUSG00000026981/ENS
MUSGO00000027995/ENS

MUSG00000025746

1,40E+01

G0:0030099

myeloid cell
differentiation

34/815

3,31E-04

ENSMUSG00000026104/E

NSMUSG00000027951/EN
SMUSG00000036986/ENS
MUSG00000060802/ENS

MUSG00000048806/ENS

MUSG00000027204/ENS

MUSG00000030157/ENS

MUSG00000014773/ENS

MUSG00000027562/ENS

MUSG00000032698/ENS

MUSG00000022346/ENS

MUSG00000031540/ENS

MUSG00000004508/ENS

MUSGO00000004040/ENS

MUSG00000052684/ENS

MUSG00000032501/ENS

MUSGO00000035692/ENS

MUSG00000035042/ENS

MUSGO00000055148/ENS

3,40E+01



MUSGO00000015133/ENS
MUSGO00000070056/ENS
MUSGO00000031750/ENS
MUSG00000068758/ENS
MUSG00000035186/ENS
MUSGO00000038855/ENS
MUSG00000027995/ENS
MUSGO00000031543/ENS
MUSGO00000038301/ENS
MUSG00000014599/ENS
MUSG00000021250/ENS
MUSG00000024789/ENS
MUSG00000028382/ENS
MUSG00000021127/ENS
MUSG00000046186

266

G0:0032943

mononuclear
cell
proliferation

29/815

3,33E-04

ENSMUSG00000031897/E

NSMUSG00000115338/EN

SMUSG00000048806/ENS
MUSG00000027950/ENS
MUSG00000001123/ENS
MUSG00000067212/ENS
MUSG00000016206/ENS
MUSG00000070904/ENS
MUSG00000034218/ENS
MUSGO00000000791/ENS
MUSG00000021795/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000031207/ENS
MUSG00000039285/ENS
MUSG00000066877/ENS
MUSGO00000020115/ENS
MUSG00000042333/ENS
MUSG00000040329/ENS
MUSG00000029869/ENS
MUSGO0000090958/ENS
MUSG00000016496/ENS
MUSG00000035042/ENS
MUSGO00000035914/ENS
MUSGO00000018899/ENS
MUSG00000031712/ENS
MUSG00000014599/ENS
MUSG00000034165/ENS

MUSG00000025746

2,90E+01

G0:0045862

positive
regulation of
proteolysis

30/815

3,66E-04

ENSMUSG00000026104/E

NSMUSG00000024066/EN
SMUSG00000064215/ENS
MUSGO00000036986/ENS

MUSG00000022216/ENS

MUSG00000079197/ENS

MUSG00000021208/ENS

MUSG00000028793/ENS

MUSGO00000016495/ENS

MUSGO00000037075/ENS

MUSG00000049488/ENS

MUSGO00000060450/ENS

MUSG00000037860/ENS

MUSG00000022346/ENS

MUSG00000028954/ENS

3,00E+01



MUSGO0000000915/ENS
MUSGO00000004040/ENS
MUSGO00000031948/ENS
MUSGO00000038058/ENS
MUSG00000039304/ENS
MUSG00000032501/ENS
MUSG00000073599/ENS
MUSG00000025887/ENS
MUSGO00000000838/ENS
MUSG00000025888/ENS
MUSG00000024810/ENS
MUSG00000034485/ENS
MUSGO00000033538/ENS
MUSG00000024789/ENS
MUSG00000028599

267

G0:0032722

positive
regulation of
chemokine
production

11/815

4,27E-04

ENSMUSG00000024079/E
NSMUSG00000001123/EN
SMUSG00000031639/ENS

MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000040329/ENS
MUSG00000035042/ENS
MUSG00000024810/ENS
MUSG00000027995/ENS
MUSGO00000038418/ENS
MUSG00000025746

1,10E+01

G0:0006956

complement
activation

10/815

4,53E-04

ENSMUSG00000024371/E
NSMUSG00000023224/EN
SMUSG00000055172/ENS

MUSG00000079343/ENS
MUSG00000026405/ENS
MUSGO00000073418/ENS
MUSG00000015451/ENS
MUSG00000026365/ENS
MUSG00000090231/ENS
MUSG00000038521

1,00E+01

G0:0007179

transforming

growth factor

beta receptor
signaling
pathway

19/815

5,16E-04

ENSMUSG00000036986/E
NSMUSG00000027204/EN
SMUSG00000021360/ENS

MUSG00000038400/ENS
MUSG00000040152/ENS
MUSG00000024238/ENS
MUSG00000021796/ENS
MUSG00000052684/ENS
MUSGO0000090958/ENS
MUSG00000029860/ENS
MUSG00000021065/ENS
MUSG00000021754/ENS
MUSG00000001870/ENS
MUSG00000092035/ENS
MUSGO00000069255/ENS
MUSG00000021250/ENS
MUSGO00000035385/ENS
MUSG00000046186/ENS
MUSG00000027660

1,90E+01

G0:0050715

positive
regulation of

cytokine

secretion

18/815

5,16E-04

ENSMUSG00000026896/E
NSMUSG00000040296/EN
SMUSG00000001123/ENS

MUSGO00000036908/ENS

1,80E+01



MUSG00000072244/ENS
MUSGO00000037447/ENS
MUSG00000037860/ENS
MUSG00000022575/ENS
MUSG00000022514/ENS
MUSG00000042333/ENS
MUSGO00000031948/ENS
MUSG00000016496/ENS
MUSG00000025888/ENS
MUSGO00000035914/ENS
MUSG00000002897/ENS
MUSG00000024810/ENS
MUSGO00000033538/ENS
MUSG00000027995

268

G0:0032727

positive
regulation of
interferon-
alpha
production

7/815

5,38E-04

ENSMUSG00000025498/E
NSMUSG00000026104/EN
SMUSG00000026896/ENS
MUSG00000040296/ENS
MUSG00000029826/ENS
MUSGO00000031639/ENS
MUSG00000020115

7,00E+00

G0:0070269

pyroptosis

7/815

5,38E-04

ENSMUSG00000078942/E
NSMUSG00000078945/EN
SMUSG00000071203/ENS
MUSG00000037860/ENS
MUSG00000022575/ENS
MUSG00000025888/ENS
MUSG00000033538

7,00E+00

G0:0002224

toll-like

receptor
signaling
pathway

14/815

5,60E-04

ENSMUSG00000025498/E

NSMUSG00000001123/EN

SMUSG00000036908/ENS
MUSGO00000031639/ENS
MUSG00000045038/ENS
MUSGO00000073643/ENS
MUSG00000032508/ENS
MUSG00000030921/ENS
MUSG00000070056/ENS
MUSG00000020641/ENS
MUSG00000025779/ENS
MUSG00000022126/ENS
MUSGO00000018899/ENS

MUSG00000027995

1,40E+01

G0:0032642

regulation of
chemokine
production

13/815

5,73E-04

ENSMUSG00000024079/E

NSMUSG00000001123/EN

SMUSG00000031639/ENS
MUSG00000003032/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000040329/ENS
MUSG00000035042/ENS
MUSG00000024810/ENS
MUSG00000027995/ENS
MUSG00000022676/ENS
MUSGO00000038418/ENS

MUSG00000025746

1,30E+01

G0:0050830

defense
response to
Gram-positive
bacterium

15/815

5,73E-04

ENSMUSG00000067212/E

NSMUSG00000032508/EN
SMUSG00000022575/ENS
MUSG00000020115/ENS

1,50E+01



MUSG00000042333/ENS
MUSGO00000038058/ENS
MUSG00000028270/ENS
MUSG00000040253/ENS
MUSG00000105096/ENS
MUSG00000028268/ENS
MUSG00000104713/ENS
MUSG00000029298/ENS
MUSG00000040264/ENS
MUSG00000027995/ENS
MUSG00000062210

269

G0:0032648

regulation of

interferon-
beta

production

10/815

6,21E-04

ENSMUSG00000025498/E

NSMUSG00000026896/EN

SMUSG00000040296/ENS
MUSG00000026946/ENS
MUSG00000029826/ENS
MUSG00000020707/ENS
MUSGO00000031639/ENS
MUSGO00000020115/ENS
MUSGO00000018899/ENS

MUSG00000027995

1,00E+01

G0:0032732

positive
regulation of
interleukin-1
production

10/815

6,21E-04

ENSMUSG00000001123/E

NSMUSG00000071203/EN

SMUSG00000037860/ENS
MUSG00000022575/ENS
MUSGO00000038058/ENS
MUSG00000025888/ENS
MUSGO00000033538/ENS
MUSG00000027995/ENS
MUSGO00000038418/ENS

MUSG00000024789

1,00E+01

G0:0010952

positive
regulation of
peptidase
activity

19/815

6,33E-04

ENSMUSG00000026104/E

NSMUSG00000024066/EN

SMUSG00000064215/ENS
MUSG00000036986/ENS
MUSG00000022216/ENS
MUSG00000079197/ENS
MUSG00000021208/ENS
MUSGO00000037860/ENS
MUSG00000022346/ENS
MUSGO0000000915/ENS
MUSGO00000004040/ENS
MUSGO00000031948/ENS
MUSGO00000038058/ENS
MUSG00000039304/ENS
MUSG00000025887/ENS
MUSG00000025888/ENS
MUSG00000034485/ENS
MUSGO00000033538/ENS

MUSG00000024789

1,90E+01

G0:0042267

natural killer
cell mediated
cytotoxicity

11/815

6,48E-04

ENSMUSG00000037321/E

NSMUSG00000024339/EN
SMUSG00000001123/ENS
MUSGO00000067212/ENS
MUSG00000040987/ENS
MUSG00000016206/ENS
MUSG00000030157/ENS
MUSG00000028793/ENS
MUSG00000039217/ENS

1,10E+01



MUSG00000045827/ENS
MUSG00000062300

270

G0:0051092

positive
regulation of
NF-kappaB
transcription
factor activity

16/815

6,74E-04

ENSMUSG00000024079/E

NSMUSG00000000275/EN

SMUSG00000047098/ENS
MUSG00000031639/ENS
MUSGO00000039853/ENS
MUSG00000000127/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000037860/ENS
MUSG00000022514/ENS
MUSG00000027466/ENS
MUSGO00000038058/ENS
MUSG00000078923/ENS
MUSG00000041187/ENS
MUSG00000026637/ENS

MUSG00000027995

1,60E+01

G0:0046651

lymphocyte
proliferation

28/815

7,18E-04

ENSMUSG00000031897/E

NSMUSG00000115338/EN

SMUSG00000048806/ENS
MUSG00000027950/ENS
MUSG00000001123/ENS
MUSGO00000067212/ENS
MUSG00000016206/ENS
MUSG00000070904/ENS
MUSG00000034218/ENS
MUSGO00000000791/ENS
MUSG00000021795/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000031207/ENS
MUSGO00000039285/ENS
MUSG00000066877/ENS
MUSG00000020115/ENS
MUSG00000042333/ENS
MUSG00000040329/ENS
MUSG00000029869/ENS
MUSGO0000090958/ENS
MUSG00000016496/ENS
MUSGO00000035042/ENS
MUSG00000035914/ENS
MUSG00000018899/ENS
MUSG00000031712/ENS
MUSGO00000034165/ENS

MUSG00000025746

2,80E+01

G0:0006471

protein ADP-
ribosylation

8/815

7,99E-04

ENSMUSG00000034422/E

NSMUSG00000022906/EN

SMUSG00000063268/ENS
MUSG00000023249/ENS
MUSG00000021266/ENS
MUSGO00000000708/ENS
MUSG00000022722/ENS

MUSG00000034842

8,00E+00

G0:0032611

interleukin-1
beta
production

12/815

8,01E-04

ENSMUSG00000036986/E

NSMUSG00000071203/EN
SMUSG00000037860/ENS
MUSG00000022575/ENS
MUSGO00000038058/ENS

1,20E+01



MUSG00000025888/ENS
MUSG00000105504/ENS
MUSGO00000033538/ENS
MUSG00000027995/ENS
MUSGO00000038418/ENS
MUSG00000062210/ENS
MUSG00000024789

271

G0:0032675

regulation of
interleukin-6
production

17/815

8,23E-04

ENSMUSG00000026896/E

NSMUSG00000040296/EN

SMUSG00000001123/ENS
MUSGO00000036908/ENS
MUSG00000031639/ENS
MUSG00000037447/ENS
MUSG00000032508/ENS
MUSG00000055447/ENS
MUSG00000022514/ENS
MUSGO00000038058/ENS
MUSGO00000055148/ENS
MUSGO00000030921/ENS
MUSG00000034610/ENS
MUSG00000024810/ENS
MUSG00000026981/ENS
MUSGO00000027995/ENS

MUSG00000025746

1,70E+01

G0:0002228

natural killer
cell mediated
immunity

11/815

8,47E-04

ENSMUSG00000037321/E

NSMUSG00000024339/EN

SMUSG00000001123/ENS
MUSG00000067212/ENS
MUSG00000040987/ENS
MUSG00000016206/ENS
MUSG00000030157/ENS
MUSG00000028793/ENS
MUSG00000039217/ENS
MUSG00000045827/ENS

MUSG00000062300

1,10E+01

G0:0072376

protein
activation
cascade

11/815

8,47E-04

ENSMUSG00000024371/E

NSMUSG00000023224/EN

SMUSG00000055172/ENS
MUSGO00000079343/ENS
MUSG00000026405/ENS
MUSGO00000073418/ENS
MUSG00000015451/ENS
MUSG00000030681/ENS
MUSG00000026365/ENS
MUSG00000090231/ENS

MUSG00000038521

1,10E+01

G0:2000116

regulation of

cysteine-type

endopeptidas
e activity

23/815

8,66E-04

ENSMUSG00000026104/E

NSMUSG00000096727/EN
SMUSG00000024066/ENS
MUSG00000064215/ENS

MUSG00000036986/ENS

MUSGO00000078945/ENS

MUSG00000021208/ENS

MUSGO00000003032/ENS

MUSGO00000037860/ENS

MUSG00000022346/ENS

MUSGO0000000915/ENS

MUSG00000040152/ENS

MUSG00000030654/ENS

2,30E+01



MUSGO00000038058/ENS
MUSG00000039304/ENS
MUSG00000025887/ENS
MUSG00000025888/ENS
MUSG00000004231/ENS
MUSG00000034485/ENS
MUSGO00000033538/ENS
MUSG00000028289/ENS
MUSG00000024789/ENS
MUSG00000025746

272

G0:0032731

positive
regulation of
interleukin-1
beta
production

9/815

8,68E-04

ENSMUSG00000071203/E

NSMUSG00000037860/EN

SMUSG00000022575/ENS
MUSGO00000038058/ENS
MUSG00000025888/ENS
MUSGO00000033538/ENS
MUSGO00000027995/ENS
MUSGO00000038418/ENS

MUSG00000024789

9,00E+00

G0:0032602

chemokine
production

13/815

8,72E-04

ENSMUSG00000024079/E

NSMUSG00000001123/EN

SMUSGO00000031639/ENS
MUSG00000003032/ENS
MUSGO00000032508/ENS
MUSG00000039217/ENS
MUSG00000040329/ENS
MUSG00000035042/ENS
MUSG00000024810/ENS
MUSG00000027995/ENS
MUSG00000022676/ENS
MUSGO00000038418/ENS

MUSG00000025746

1,30E+01

G0:0098792

xenophagy

5/815

8,75E-04

ENSMUSG00000057554/E
NSMUSG00000026672/EN
SMUSG00000020115/ENS
MUSGO00000038058/ENS
MUSG00000027995

5,00E+00

G0:0002478

antigen
processing
and
presentation
of exogenous
peptide
antigen

7/815

8,79E-04

ENSMUSG00000037321/E
NSMUSG00000024339/EN
SMUSG00000061232/ENS
MUSG00000024308/ENS
MUSG00000060802/ENS
MUSGO00000036908/ENS
MUSG00000016206

7,00E+00

G0:0046700

heterocycle
catabolic
process

36/815

8,91E-04

ENSMUSG00000027639/E

NSMUSG00000024066/EN
SMUSG00000020464/ENS
MUSG00000115338/ENS

MUSG00000002227/ENS

MUSGO00000040613/ENS

MUSG00000027580/ENS

MUSG00000027233/ENS

MUSG00000029826/ENS

MUSG00000034575/ENS

MUSG00000034218/ENS

MUSG00000039236/ENS

MUSGO00000066800/ENS

MUSG00000023960/ENS

MUSGO00000035248/ENS

3,60E+01



MUSG00000020407/ENS
MUSG00000019872/ENS
MUSGO00000032508/ENS
MUSG00000029759/ENS
MUSG00000022346/ENS
MUSG00000042772/ENS
MUSG00000032410/ENS
MUSG00000027433/ENS
MUSG00000037331/ENS
MUSGO00000004040/ENS
MUSG00000058624/ENS
MUSG00000024472/ENS
MUSG00000032690/ENS
MUSGO0000000838/ENS
MUSG00000034724/ENS
MUSGO00000095687/ENS
MUSG00000023961/ENS
MUSG00000026986/ENS
MUSG00000034610/ENS
MUSG00000021127/ENS
MUSG00000028599

273

G0:0002702

positive
regulation of
production of
molecular
mediator of
immune
response

14/815

8,92E-04

ENSMUSG00000040296/E

NSMUSG00000060802/EN

SMUSG00000067212/ENS
MUSG00000072244/ENS
MUSGO00000037447/ENS
MUSG00000039217/ENS
MUSG00000042333/ENS
MUSGO00000031948/ENS
MUSG00000020641/ENS
MUSG00000024810/ENS
MUSG00000027995/ENS
MUSG00000008734/ENS
MUSGO00000030895/ENS

MUSG00000025746

1,40E+01

G0:0002262

myeloid cell
homeostasis

19/815

9,52E-04

ENSMUSG00000026104/E

NSMUSG00000027951/EN

SMUSG00000060802/ENS
MUSG00000002602/ENS
MUSGO00000032698/ENS
MUSG00000039217/ENS
MUSGO00000004040/ENS
MUSG00000035692/ENS
MUSGO00000055148/ENS
MUSG00000070056/ENS
MUSG00000027737/ENS
MUSG00000045502/ENS
MUSGO00000038855/ENS
MUSGO00000031543/ENS
MUSG00000024789/ENS
MUSG00000028382/ENS
MUSGO00000035385/ENS
MUSG00000021127/ENS

MUSG00000025746

1,90E+01

G0:0010950

positive
regulation of
endopeptidas
e activity

18/815

9,93E-04

ENSMUSG00000026104/E

NSMUSG00000024066/EN
SMUSG00000064215/ENS
MUSG00000036986/ENS
MUSG00000022216/ENS

1,80E+01



MUSGO00000079197/ENS
MUSG00000021208/ENS
MUSG00000037860/ENS
MUSG00000022346/ENS
MUSGO0000000915/ENS
MUSG00000004040/ENS
MUSGO00000038058/ENS
MUSG00000039304/ENS
MUSG00000025887/ENS
MUSG00000025888/ENS
MUSG00000034485/ENS
MUSG00000033538/ENS
MUSG00000024789

274

G0:0045953

negative
regulation of
natural killer
cell mediated
cytotoxicity

6/815

1,06E-03

ENSMUSG00000037321/E

NSMUSG00000024339/EN

SMUSG00000001123/ENS
MUSGO00000067212/ENS
MUSGO00000030157/ENS

MUSG00000045827

6,00E+00

G0:0043122

regulation of
I-kappaB

kinase/NF-
kappaB
signaling

18/815

1,16E-03

ENSMUSG00000026104/E

NSMUSG00000029826/EN

SMUSG00000000275/ENS
MUSGO00000047098/ENS
MUSGO00000031639/ENS
MUSG00000045038/ENS
MUSG00000026672/ENS
MUSG00000032508/ENS
MUSG00000055204/ENS
MUSG00000027466/ENS
MUSGO00000038058/ENS
MUSGO00000078923/ENS
MUSG00000025888/ENS
MUSG00000026637/ENS
MUSG00000035186/ENS
MUSG00000028028/ENS
MUSG00000026981/ENS

MUSG00000008734

1,80E+01

G0:0030098

lymphocyte
differentiation

32/815

1,30E-03

ENSMUSG00000115338/E

NSMUSG00000060802/EN

SMUSG00000048806/ENS
MUSGO00000001123/ENS
MUSG00000016206/ENS
MUSGO00000070904/ENS
MUSG00000034218/ENS
MUSGO00000057554/ENS
MUSG00000014773/ENS
MUSG00000002602/ENS
MUSGO00000038037/ENS
MUSG00000039217/ENS
MUSG00000020918/ENS
MUSG00000028217/ENS
MUSG00000110206/ENS
MUSGO00000031154/ENS
MUSG00000024238/ENS
MUSG00000004040/ENS
MUSG00000040329/ENS
MUSG00000032815/ENS
MUSG00000031304/ENS
MUSG00000021453/ENS

3,20E+01



MUSG00000020641/ENS
MUSGO00000037440/ENS
MUSGO00000038855/ENS
MUSG00000018899/ENS
MUSG00000031712/ENS
MUSGO00000039153/ENS
MUSGO00000038418/ENS
MUSGO00000031093/ENS
MUSG00000021127/ENS
MUSG00000025746

275

G0:0001781

neutrophil
apoptotic
process

5/815

1,38E-03

ENSMUSG00000039217/E

NSMUSG00000027737/EN

SMUSG00000045502/ENS
MUSGO00000038855/ENS
MUSG00000025746

5,00E+00

G0:0051091

positive
regulation of
DNA-binding
transcription
factor activity

23/815

1,38E-03

ENSMUSG00000040296/E

NSMUSG00000024079/EN

SMUSG00000030966/ENS
MUSG00000000275/ENS
MUSG00000047098/ENS
MUSG00000024457/ENS
MUSG00000031639/ENS
MUSGO00000039853/ENS
MUSG00000000127/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000037860/ENS
MUSG00000022514/ENS
MUSG00000021067/ENS
MUSG00000027466/ENS
MUSGO00000038058/ENS
MUSGO00000078923/ENS
MUSG00000041187/ENS
MUSG00000026637/ENS
MUSG00000001627/ENS
MUSG00000027995/ENS
MUSG00000024789/ENS

MUSG00000025746

2,30E+01

G0:0044270

cellular
nitrogen
compound
catabolic
process

35/815

1,40E-03

ENSMUSG00000027639/E

NSMUSG00000024066/EN

SMUSG00000020464/ENS
MUSG00000115338/ENS
MUSG00000002227/ENS
MUSG00000040613/ENS
MUSG00000027580/ENS
MUSG00000027233/ENS
MUSG00000029826/ENS
MUSG00000034575/ENS
MUSG00000034218/ENS
MUSG00000039236/ENS
MUSGO00000066800/ENS
MUSG00000023960/ENS
MUSGO00000035248/ENS
MUSG00000020407/ENS
MUSG00000019872/ENS
MUSG00000032508/ENS
MUSG00000022346/ENS
MUSG00000042772/ENS
MUSG00000032410/ENS

3,50E+01



MUSGO00000027433/ENS
MUSG00000037331/ENS
MUSGO00000004040/ENS
MUSG00000058624/ENS
MUSG00000024472/ENS
MUSG00000032690/ENS
MUSGO0000000838/ENS
MUSG00000034724/ENS
MUSGO00000095687/ENS
MUSG00000023961/ENS
MUSG00000026986/ENS
MUSG00000034610/ENS
MUSG00000021127/ENS
MUSG00000028599

276

G0:0002753

cytoplasmic
pattern
recognition
receptor
signaling
pathway

8/815

1,40E-03

ENSMUSG00000017830/E

NSMUSG00000069874/EN

SMUSG00000026896/ENS
MUSG00000040296/ENS
MUSG00000029826/ENS
MUSG00000037921/ENS
MUSG00000055204/ENS

MUSG00000028028

8,00E+00

G0:0043281

regulation of
cysteine-type
endopeptidas
e activity
involved in
apoptotic
process

21/815

1,40E-03

ENSMUSG00000026104/E

NSMUSG00000024066/EN

SMUSG00000064215/ENS
MUSGO00000036986/ENS
MUSGO00000078945/ENS
MUSG00000021208/ENS
MUSG00000003032/ENS
MUSG00000022346/ENS
MUSGO0000000915/ENS
MUSG00000040152/ENS
MUSGO00000030654/ENS
MUSGO00000038058/ENS
MUSG00000039304/ENS
MUSG00000025887/ENS
MUSG00000025888/ENS
MUSG00000004231/ENS
MUSG00000034485/ENS
MUSGO00000033538/ENS
MUSG00000028289/ENS
MUSG00000024789/ENS

MUSG00000025746

2,10E+01

G0:0006401

RNA catabolic
process

23/815

1,43E-03

ENSMUSG00000020464/E

NSMUSG00000002227/EN

SMUSG00000040613/ENS
MUSG00000027580/ENS
MUSG00000027233/ENS
MUSG00000029826/ENS
MUSG00000034575/ENS
MUSG00000034218/ENS
MUSG00000039236/ENS
MUSGO00000066800/ENS
MUSGO00000035248/ENS
MUSG00000032508/ENS
MUSG00000042772/ENS
MUSG00000032410/ENS
MUSG00000037331/ENS
MUSG00000024472/ENS

2,30E+01



MUSGO00000032690/ENS
MUSGO00000000838/ENS
MUSG00000034724/ENS
MUSG00000095687/ENS
MUSG00000034610/ENS
MUSG00000021127/ENS
MUSG00000028599

277

G0:0002716

negative
regulation of
natural killer
cell mediated

immunity

6/815

1,43E-03

ENSMUSG00000037321/E
NSMUSG00000024339/EN
SMUSG00000001123/ENS
MUSG00000067212/ENS
MUSG00000030157/ENS
MUSG00000045827

6,00E+00

G0:0060338

regulation of
type |
interferon-
mediated
signaling
pathway

6/815

1,43E-03

ENSMUSG00000025498/E
NSMUSG00000027639/EN
SMUSG00000027951/ENS
MUSG00000072244/ENS
MUSG00000074151/ENS
MUSG00000027514

6,00E+00

G0:0051090

regulation of
DNA-binding
transcription
factor activity

32/815

1,44E-03

ENSMUSG00000040296/E

NSMUSG00000024079/EN

SMUSG00000030966/ENS
MUSG00000063268/ENS
MUSG00000000275/ENS
MUSG00000047098/ENS
MUSG00000024457/ENS
MUSGO00000031639/ENS
MUSGO00000039853/ENS
MUSG00000000127/ENS
MUSG00000003032/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSGO00000037860/ENS
MUSG00000022514/ENS
MUSGO00000003308/ENS
MUSG00000074151/ENS
MUSG00000031540/ENS
MUSG00000021067/ENS
MUSG00000027466/ENS
MUSGO00000038058/ENS
MUSGO00000078923/ENS
MUSG00000041187/ENS
MUSG00000032501/ENS
MUSG00000032815/ENS
MUSG00000034610/ENS
MUSG00000026637/ENS
MUSG00000022126/ENS
MUSG00000001627/ENS
MUSGO00000027995/ENS
MUSG00000024789/ENS

MUSG00000025746

3,20E+01

G0:0006919

activation of
cysteine-type
endopeptidas
e activity
involved in
apoptotic
process

12/815

1,53E-03

ENSMUSG00000026104/E

NSMUSG00000024066/EN
SMUSG00000064215/ENS
MUSGO00000036986/ENS
MUSG00000021208/ENS
MUSG00000022346/ENS
MUSGO0000000915/ENS
MUSGO00000038058/ENS

1,20E+01



MUSG00000025887/ENS

MUSG00000025888/ENS

MUSGO00000033538/ENS
MUSG00000024789

278

G0:0019439

aromatic
compound
catabolic
process

36/815

1,53E-03

ENSMUSG00000027639/E

NSMUSG00000024066/EN

SMUSG00000020464/ENS
MUSG00000115338/ENS
MUSG00000002227/ENS
MUSGO00000040613/ENS
MUSG00000027580/ENS
MUSG00000027233/ENS
MUSG00000029826/ENS
MUSG00000034575/ENS
MUSG00000034218/ENS
MUSG00000039236/ENS
MUSGO00000066800/ENS
MUSG00000023960/ENS
MUSGO00000035248/ENS
MUSG00000020407/ENS
MUSG00000019872/ENS
MUSG00000032508/ENS
MUSG00000029759/ENS
MUSG00000022346/ENS
MUSG00000042772/ENS
MUSGO00000032410/ENS
MUSG00000027433/ENS
MUSG00000037331/ENS
MUSGO00000004040/ENS
MUSGO00000058624/ENS
MUSG00000024472/ENS
MUSGO00000032690/ENS
MUSGO00000000838/ENS
MUSG00000034724/ENS
MUSG00000095687/ENS
MUSG00000023961/ENS
MUSG00000026986/ENS
MUSGO00000034610/ENS
MUSG00000021127/ENS

MUSG00000028599

3,60E+01

G0:0032612

interleukin-1
production

13/815

1,58E-03

ENSMUSG00000036986/E

NSMUSG00000001123/EN

SMUSG00000071203/ENS
MUSG00000037860/ENS
MUSG00000022575/ENS
MUSGO00000038058/ENS
MUSG00000025888/ENS
MUSG00000105504/ENS
MUSGO00000033538/ENS
MUSG00000027995/ENS
MUSGO00000038418/ENS
MUSG00000062210/ENS

MUSG00000024789

1,30E+01

G0:0045621

positive
regulation of
lymphocyte
differentiation

14/815

1,72E-03

ENSMUSG00000115338/E

NSMUSG00000001123/EN
SMUSG00000016206/ENS
MUSG00000002602/ENS
MUSG00000038037/ENS
MUSG00000039217/ENS

1,40E+01



MUSG00000110206/ENS
MUSG00000040329/ENS
MUSG00000031304/ENS
MUSGO00000037440/ENS
MUSGO00000038855/ENS
MUSGO00000018899/ENS
MUSG00000031712/ENS
MUSG00000025746
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G0:0045619

regulation of
lymphocyte
differentiation

19/815

1,74E-03

ENSMUSG00000115338/E

NSMUSG00000048806/EN

SMUSG00000001123/ENS
MUSG00000016206/ENS
MUSG00000002602/ENS
MUSG00000038037/ENS
MUSG00000039217/ENS
MUSGO00000020918/ENS
MUSG00000110206/ENS
MUSG00000024238/ENS
MUSG00000040329/ENS
MUSG00000032815/ENS
MUSG00000031304/ENS
MUSGO00000037440/ENS
MUSGO00000038855/ENS
MUSGO00000018899/ENS
MUSG00000031712/ENS
MUSG00000021127/ENS

MUSG00000025746

1,90E+01

G0:0045589

regulation of
regulatory T
cell
differentiation

7/815

1,74E-03

ENSMUSG00000001123/E
NSMUSG00000016206/EN
SMUSG00000038037/ENS
MUSGO00000020918/ENS
MUSG00000032815/ENS
MUSG00000031304/ENS
MUSG00000018899

7,00E+00

G0:0032649

regulation of

interferon-
gamma

production

14/815

1,88E-03

ENSMUSG00000001123/E

NSMUSG00000016206/EN

SMUSG00000031639/ENS
MUSGO00000000791/ENS
MUSG00000002602/ENS
MUSGO00000060550/ENS
MUSGO00000037447/ENS
MUSG00000039217/ENS
MUSG00000055447/ENS
MUSG00000035692/ENS
MUSG00000016496/ENS
MUSG00000022378/ENS
MUSG00000035914/ENS

MUSG00000024810

1,40E+01

G0:0002367

cytokine
production
involved in
immune

response

13/815

1,92E-03

ENSMUSG00000040296/E

NSMUSG00000060802/EN
SMUSG00000048806/ENS
MUSGO00000031639/ENS

MUSG00000072244/ENS

MUSG00000037447/ENS

MUSG00000039217/ENS

MUSG00000042333/ENS

MUSGO00000031948/ENS

MUSG00000020641/ENS

MUSG00000027995/ENS

1,30E+01



MUSG00000008734/ENS
MUSG00000025746

280

G0:0001818

negative
regulation of

cytokine
production

23/815

1,98E-03

ENSMUSG00000017830/E

NSMUSG00000026946/EN

SMUSG00000036986/ENS
MUSG00000048806/ENS
MUSG00000001123/ENS
MUSG00000014773/ENS
MUSG00000002602/ENS
MUSG00000021795/ENS
MUSG00000003032/ENS
MUSG00000040152/ENS
MUSG00000031154/ENS
MUSG00000041736/ENS
MUSGO0000090958/ENS
MUSG00000016496/ENS
MUSGO00000055148/ENS
MUSGO00000030921/ENS
MUSG00000079363/ENS
MUSG00000035914/ENS
MUSG00000024810/ENS
MUSG00000022126/ENS
MUSGO00000027995/ENS
MUSGO00000061665/ENS

MUSG00000025746

2,30E+01

G0:0046631

alpha-beta T
cell activation

17/815

2,14E-03

ENSMUSG00000115338/E

NSMUSG00000001123/EN

SMUSG00000067212/ENS
MUSG00000016206/ENS
MUSG00000038037/ENS
MUSG00000039217/ENS
MUSGO00000031154/ENS
MUSG00000042333/ENS
MUSGO00000004040/ENS
MUSG00000031304/ENS
MUSG00000016496/ENS
MUSG00000021453/ENS
MUSG00000020641/ENS
MUSGO00000038855/ENS
MUSGO00000018899/ENS
MUSG00000031712/ENS

MUSG00000025746

1,70E+01

G0:0006959

humoral
immune
response

20/815

2,20E-03

ENSMUSG00000024371/E

NSMUSG00000048806/EN
SMUSG00000067212/ENS
MUSG00000070904/ENS

MUSG00000023224/ENS

MUSG00000021795/ENS

MUSGO00000055172/ENS

MUSG00000079343/ENS

MUSG00000026405/ENS

MUSG00000073418/ENS

MUSGO00000015451/ENS

MUSGO00000034855/ENS

MUSG00000026365/ENS

MUSGO00000060183/ENS

MUSG00000029417/ENS

MUSG00000090231/ENS

MUSG00000022126/ENS

2,00E+01



MUSGO00000038521/ENS
MUSGO00000030895/ENS
MUSG00000035385

281

G0:0030217

T cell
differentiation

24/815

2,28E-03

ENSMUSG00000115338/E

NSMUSG00000060802/EN

SMUSG00000048806/ENS
MUSG00000001123/ENS
MUSG00000016206/ENS
MUSG00000038037/ENS
MUSG00000039217/ENS
MUSGO00000020918/ENS
MUSG00000031154/ENS
MUSG00000024238/ENS
MUSGO00000004040/ENS
MUSG00000040329/ENS
MUSGO00000032815/ENS
MUSG00000031304/ENS
MUSG00000021453/ENS
MUSG00000020641/ENS
MUSG00000037440/ENS
MUSG00000038855/ENS
MUSG00000018899/ENS
MUSG00000031712/ENS
MUSGO00000039153/ENS
MUSGO00000038418/ENS
MUSG00000021127/ENS

MUSG00000025746

2,40E+01

G0:1901361

organic cyclic
compound
catabolic
process

37/815

2,39E-03

ENSMUSG00000027639/E

NSMUSG00000024066/EN

SMUSG00000020464/ENS
MUSG00000115338/ENS
MUSG00000002227/ENS
MUSGO00000040613/ENS
MUSG00000027580/ENS
MUSG00000027233/ENS
MUSG00000029826/ENS
MUSG00000034575/ENS
MUSG00000034218/ENS
MUSG00000039236/ENS
MUSGO00000066800/ENS
MUSG00000023960/ENS
MUSGO00000035248/ENS
MUSG00000020407/ENS
MUSG00000019872/ENS
MUSGO00000032508/ENS
MUSG00000029759/ENS
MUSG00000022346/ENS
MUSG00000016194/ENS
MUSG00000042772/ENS
MUSG00000032410/ENS
MUSG00000027433/ENS
MUSG00000037331/ENS
MUSGO00000004040/ENS
MUSG00000058624/ENS
MUSG00000024472/ENS
MUSG00000032690/ENS
MUSGO0000000838/ENS
MUSG00000034724/ENS
MUSG00000095687/ENS

3,70E+01



MUSG00000023961/ENS
MUSG00000026986/ENS
MUSGO00000034610/ENS
MUSG00000021127/ENS
MUSG00000028599

282

G0:0001780

neutrophil
homeostasis

6/815

2,47E-03

ENSMUSG00000002602/E
NSMUSG00000039217/EN
SMUSG00000027737/ENS
MUSG00000045502/ENS
MUSGO00000038855/ENS
MUSG00000025746

6,00E+00

G0:0071560

cellular
response to
transforming
growth factor
beta stimulus

20/815

2,48E-03

ENSMUSG00000036986/E

NSMUSG00000027204/EN

SMUSG00000021360/ENS
MUSGO00000038400/ENS
MUSG00000040152/ENS
MUSG00000024238/ENS
MUSG00000021796/ENS
MUSG00000052684/ENS
MUSGO0000090958/ENS
MUSG00000029860/ENS
MUSG00000021065/ENS
MUSG00000021754/ENS
MUSG00000001870/ENS
MUSG00000092035/ENS
MUSGO00000069255/ENS
MUSG00000021250/ENS
MUSG00000035385/ENS
MUSG00000021127/ENS
MUSG00000046186/ENS

MUSG00000027660

2,00E+01

G0:0031663

lipopolysaccha

ride-mediated
signaling
pathway

9/815

2,51E-03

ENSMUSG00000026104/E

NSMUSG00000045038/EN

SMUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000032501/ENS
MUSG00000035042/ENS
MUSG00000025779/ENS
MUSGO00000034610/ENS

MUSG00000022126

9,00E+00

G0:0042269

regulation of
natural killer
cell mediated
cytotoxicity

9/815

2,51E-03

ENSMUSG00000037321/E

NSMUSG00000024339/EN

SMUSG00000001123/ENS
MUSG00000067212/ENS
MUSG00000040987/ENS
MUSG00000016206/ENS
MUSG00000030157/ENS
MUSG00000045827/ENS

MUSG00000062300

9,00E+00

G0:0001774

microglial cell
activation

7/815

2,63E-03

ENSMUSG00000034218/E
NSMUSG00000031639/EN
SMUSG00000020572/ENS
MUSG00000052684/ENS
MUSG00000025888/ENS
MUSG00000024810/ENS
MUSG00000027995

7,00E+00

G0:0002269

leukocyte
activation

7/815

2,63E-03

ENSMUSG00000034218/E
NSMUSG00000031639/EN

7,00E+00



involved in
inflammatory
response

SMUSG00000020572/ENS
MUSG00000052684/ENS
MUSG00000025888/ENS
MUSG00000024810/ENS

MUSG00000027995

283

G0:0034655

nucleobase-
containing
compound
catabolic
process

32/815

2,64E-03

ENSMUSG00000027639/E

NSMUSG00000020464/EN

SMUSG00000115338/ENS
MUSG00000002227/ENS
MUSGO00000040613/ENS
MUSG00000027580/ENS
MUSG00000027233/ENS
MUSG00000029826/ENS
MUSG00000034575/ENS
MUSG00000034218/ENS
MUSG00000039236/ENS
MUSGO00000066800/ENS
MUSG00000023960/ENS
MUSGO00000035248/ENS
MUSG00000020407/ENS
MUSG00000019872/ENS
MUSG00000032508/ENS
MUSG00000022346/ENS
MUSG00000042772/ENS
MUSG00000032410/ENS
MUSGO00000027433/ENS
MUSG00000037331/ENS
MUSGO00000004040/ENS
MUSG00000024472/ENS
MUSGO00000032690/ENS
MUSGO00000000838/ENS
MUSG00000034724/ENS
MUSG00000095687/ENS
MUSG00000023961/ENS
MUSG00000034610/ENS
MUSG00000021127/ENS

MUSG00000028599

3,20E+01

G0:0007260

tyrosine
phosphorylati
on of STAT
protein

11/815

2,70E-03

ENSMUSG00000034422/E

NSMUSG00000022906/EN

SMUSG00000038037/ENS
MUSG00000000127/ENS
MUSG00000039217/ENS
MUSG00000035042/ENS
MUSGO00000018899/ENS
MUSG00000031712/ENS
MUSGO00000030895/ENS
MUSG00000024789/ENS

MUSG00000025746

1,10E+01

G0:0031348

negative
regulation of

defense

response

20/815

2,75E-03

ENSMUSG00000017830/E

NSMUSG00000034422/EN

SMUSG00000037321/ENS
MUSG00000024339/ENS
MUSG00000027639/ENS
MUSG00000042726/ENS
MUSG00000026946/ENS
MUSG00000027951/ENS
MUSG00000001123/ENS
MUSG00000067212/ENS
MUSG00000040987/ENS

2,00E+01



MUSG00000030157/ENS
MUSG00000023224/ENS
MUSGO00000074151/ENS
MUSG00000045827/ENS
MUSG00000070056/ENS
MUSGO00000035914/ENS
MUSG00000022126/ENS
MUSG00000034485/ENS
MUSG00000028599

284

G0:0010508

positive
regulation of
autophagy

14/815

2,84E-03

ENSMUSG00000069874/E

NSMUSG00000030966/EN
SMUSG00000026672/ENS
MUSG00000021036/ENS
MUSG00000004936/ENS
MUSG00000046879/ENS
MUSGO00000037331/ENS
MUSGO00000020115/ENS
MUSG00000025241/ENS
MUSGO0000038058/ENS
MUSG00000037062/ENS
MUSG00000047496/ENS
MUSG00000028211/ENS

MUSG00000027995

1,40E+01

G0:0002715

regulation of

natural killer

cell mediated
immunity

9/815

2,85E-03

ENSMUSG00000037321/E

NSMUSG00000024339/EN

SMUSG00000001123/ENS
MUSG00000067212/ENS
MUSGO00000040987/ENS
MUSG00000016206/ENS
MUSG00000030157/ENS
MUSG00000045827/ENS

MUSG00000062300

9,00E+00

G0:0002700

regulation of

production of
molecular

mediator of
immune
response

16/815

2,92E-03

ENSMUSG00000040296/E

NSMUSG00000060802/EN

SMUSG00000048806/ENS
MUSG00000067212/ENS
MUSG00000031639/ENS
MUSG00000072244/ENS
MUSGO00000037447/ENS
MUSG00000039217/ENS
MUSG00000042333/ENS
MUSGO00000031948/ENS
MUSG00000020641/ENS
MUSG00000024810/ENS
MUSG00000027995/ENS
MUSG00000008734/ENS
MUSGO00000030895/ENS

MUSG00000025746

1,60E+01

G0:0001911

negative
regulation of

leukocyte

mediated
cytotoxicity

6/815

3,10E-03

ENSMUSG00000037321/E
NSMUSG00000024339/EN
SMUSG00000001123/ENS
MUSG00000067212/ENS
MUSG00000030157/ENS
MUSG00000045827

6,00E+00

G0:0039528

cytoplasmic
pattern
recognition
receptor
signaling

6/815

3,10E-03

ENSMUSG00000017830/E

NSMUSG00000026896/EN
SMUSG00000040296/ENS
MUSG00000029826/ENS
MUSG00000037921/ENS

6,00E+00



pathway in
response to
virus

MUSG00000055204

285

G0:0045066

regulatory T
cell
differentiation

7/815

3,14E-03

ENSMUSG00000001123/E
NSMUSG00000016206/EN
SMUSG00000038037/ENS
MUSG00000020918/ENS
MUSGO00000032815/ENS
MUSG00000031304/ENS
MUSG00000018899

7,00E+00

G0:0006914

autophagy

30/815

3,14E-03

ENSMUSG00000069874/E

NSMUSG00000030966/EN

SMUSG00000034218/ENS
MUSGO00000057554/ENS
MUSG00000020572/ENS
MUSG00000026672/ENS
MUSG00000054676/ENS
MUSGO00000056692/ENS
MUSG00000021036/ENS
MUSG00000016534/ENS
MUSG00000004936/ENS
MUSG00000046879/ENS
MUSG00000021814/ENS
MUSG00000038467/ENS
MUSG00000041736/ENS
MUSG00000037331/ENS
MUSG00000020115/ENS
MUSG00000025241/ENS
MUSGO00000038058/ENS
MUSG00000035354/ENS
MUSG00000001750/ENS
MUSG00000042082/ENS
MUSGO00000037062/ENS
MUSG00000054072/ENS
MUSGO0000006930/ENS
MUSG00000047496/ENS
MUSG00000025888/ENS
MUSGO00000030921/ENS
MUSG00000028211/ENS

MUSG00000027995

3,00E+01

G0:0061919

process
utilizing

autophagic

mechanism

30/815

3,14E-03

ENSMUSG00000069874/E

NSMUSG00000030966/EN
SMUSG00000034218/ENS
MUSGO00000057554/ENS

MUSG00000020572/ENS

MUSG00000026672/ENS

MUSGO00000054676/ENS

MUSGO00000056692/ENS

MUSG00000021036/ENS

MUSG00000016534/ENS

MUSG00000004936/ENS

MUSG00000046879/ENS

MUSG00000021814/ENS

MUSG00000038467/ENS

MUSG00000041736/ENS

MUSGO00000037331/ENS

MUSGO00000020115/ENS

MUSG00000025241/ENS

MUSGO00000038058/ENS

3,00E+01



MUSG00000035354/ENS
MUSGO00000001750/ENS
MUSG00000042082/ENS
MUSG00000037062/ENS
MUSG00000054072/ENS
MUSGO0000006930/ENS
MUSG00000047496/ENS
MUSG00000025888/ENS
MUSGO00000030921/ENS
MUSG00000028211/ENS
MUSG00000027995

286

G0:0071559

response to
transforming
growth factor
beta

20/815

3,22E-03

ENSMUSG00000036986/E
NSMUSG00000027204/EN
SMUSG00000021360/ENS

MUSGO00000038400/ENS
MUSGO00000040152/ENS
MUSG00000024238/ENS
MUSG00000021796/ENS
MUSG00000052684/ENS
MUSGO0000090958/ENS
MUSG00000029860/ENS
MUSG00000021065/ENS
MUSG00000021754/ENS
MUSG00000001870/ENS
MUSGO00000092035/ENS
MUSGO00000069255/ENS
MUSG00000021250/ENS
MUSGO00000035385/ENS
MUSG00000021127/ENS
MUSGO00000046186/ENS
MUSG00000027660

2,00E+01

G0:0051701

interaction
with host

14/815

3,28E-03

ENSMUSG00000025492/E
NSMUSG00000030966/EN
SMUSG00000036986/ENS

MUSG00000000275/ENS
MUSG00000024457/ENS
MUSG00000002602/ENS
MUSG00000043279/ENS
MUSG00000022346/ENS
MUSG00000038467/ENS
MUSG00000045827/ENS
MUSG00000035354/ENS
MUSGO00000030921/ENS
MUSG00000027995/ENS
MUSG00000062300

1,40E+01

G0:0032651

regulation of

interleukin-1
beta

production

10/815

3,38E-03

ENSMUSG00000036986/E
NSMUSG00000071203/EN
SMUSG00000037860/ENS

MUSG00000022575/ENS
MUSGO00000038058/ENS
MUSG00000025888/ENS
MUSGO00000033538/ENS
MUSG00000027995/ENS
MUSGO00000038418/ENS
MUSG00000024789

1,00E+01

G0:0070663

regulation of
leukocyte
proliferation

22/815

3,51E-03

ENSMUSG00000115338/E
NSMUSG00000027950/EN
SMUSG00000001123/ENS

MUSG00000067212/ENS

2,20E+01



MUSG00000016206/ENS
MUSG00000034218/ENS
MUSGO00000000791/ENS
MUSG00000021795/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000110206/ENS
MUSG00000066877/ENS
MUSG00000042333/ENS
MUSG00000040329/ENS
MUSGO0000090958/ENS
MUSG00000016496/ENS
MUSG00000035042/ENS
MUSG00000035914/ENS
MUSGO00000018899/ENS
MUSGO00000031712/ENS
MUSG00000014599/ENS
MUSG00000025746

287

G0:0042098

T cell
proliferation

20/815

3,61E-03

ENSMUSG00000031897/E

NSMUSG00000115338/EN
SMUSG00000001123/ENS
MUSG00000067212/ENS
MUSG00000016206/ENS
MUSGO00000000791/ENS
MUSG00000021795/ENS
MUSG00000039217/ENS
MUSG00000031207/ENS
MUSG00000066877/ENS
MUSG00000042333/ENS
MUSG00000029869/ENS
MUSGO0000090958/ENS
MUSG00000016496/ENS
MUSGO00000035042/ENS
MUSG00000035914/ENS
MUSG00000018899/ENS
MUSG00000031712/ENS
MUSGO00000034165/ENS

MUSG00000025746

2,00E+01

G0:0016239

positive
regulation of
macroautopha
gy

10/815

3,80E-03

ENSMUSG00000069874/E

NSMUSG00000026672/EN

SMUSG00000021036/ENS
MUSG00000046879/ENS
MUSG00000037331/ENS
MUSG00000020115/ENS
MUSG00000025241/ENS
MUSGO00000038058/ENS
MUSG00000037062/ENS

MUSG00000027995

1,00E+01

G0:0045655

regulation of
monocyte
differentiation

5/815

3,82E-03

ENSMUSG00000022346/E
NSMUSG00000052684/EN
SMUSG00000031750/ENS
MUSG00000014599/ENS
MUSG00000021127

5,00E+00

G0:0098581

detection of
external biotic
stimulus

6/815

3,86E-03

ENSMUSG00000078942/E
NSMUSG00000078945/EN
SMUSG00000071203/ENS
MUSGO00000038058/ENS
MUSG00000025779/ENS
MUSG00000027995

6,00E+00



G0:0048872

homeostasis
of number of
cells

26/815

3,91E-03

ENSMUSG00000026104/E

NSMUSG00000027951/EN

SMUSG00000060802/ENS
MUSG00000002602/ENS
MUSGO00000019699/ENS
MUSG00000032698/ENS
MUSG00000020128/ENS
MUSG00000039217/ENS
MUSG00000110206/ENS
MUSGO00000004040/ENS
MUSG00000040329/ENS
MUSG00000035692/ENS
MUSGO00000055148/ENS
MUSG00000070056/ENS
MUSG00000027737/ENS
MUSG00000045502/ENS
MUSGO00000038855/ENS
MUSGO00000031543/ENS
MUSG00000014599/ENS
MUSGO00000031093/ENS
MUSG00000024789/ENS
MUSG00000028382/ENS
MUSGO00000035385/ENS
MUSG00000021127/ENS
MUSGO00000025746/ENS

MUSG00000027660

288

2,60E+01

G0:0050714

positive
regulation of
protein
secretion

25/815

3,94E-03

ENSMUSG00000026896/E

NSMUSG00000040296/EN

SMUSG00000001123/ENS
MUSG00000067212/ENS
MUSGO00000036908/ENS
MUSG00000072244/ENS
MUSGO00000045038/ENS
MUSG00000037447/ENS
MUSG00000037860/ENS
MUSG00000022575/ENS
MUSG00000022514/ENS
MUSG00000042333/ENS
MUSGO00000031948/ENS
MUSGO00000051790/ENS
MUSG00000016496/ENS
MUSG00000025888/ENS
MUSG00000035914/ENS
MUSG00000034584/ENS
MUSG00000002897/ENS
MUSG00000024810/ENS
MUSG00000045502/ENS
MUSGO00000033538/ENS
MUSG00000027995/ENS
MUSG00000024789/ENS

MUSG00000025746

2,50E+01

G0:2000377

regulation of
reactive
oxygen
species
metabolic
process

19/815

3,99E-03

ENSMUSG00000024066/E

NSMUSG00000016206/EN
SMUSG00000037580/ENS
MUSGO00000003032/ENS
MUSG00000039217/ENS
MUSG00000029759/ENS
MUSG00000055447/ENS
MUSG00000040152/ENS

1,90E+01



MUSG00000041736/ENS
MUSGO00000004040/ENS
MUSG00000031266/ENS
MUSG00000032066/ENS
MUSGO00000055148/ENS
MUSGO00000030921/ENS
MUSG00000022126/ENS
MUSG00000004231/ENS
MUSGO00000027995/ENS
MUSG00000024789/ENS
MUSG00000025746

289

G0:0045580

regulation of T
cell
differentiation

16/815

4,05E-03

ENSMUSG00000115338/E

NSMUSG00000048806/EN

SMUSG00000001123/ENS
MUSG00000016206/ENS
MUSG00000038037/ENS
MUSG00000039217/ENS
MUSGO00000020918/ENS
MUSG00000024238/ENS
MUSG00000040329/ENS
MUSG00000032815/ENS
MUSG00000031304/ENS
MUSGO00000037440/ENS
MUSGO00000038855/ENS
MUSGO00000018899/ENS
MUSG00000031712/ENS

MUSG00000025746

1,60E+01

G0:0046718

viral entry into
host cell

9/815

4,13E-03

ENSMUSG00000025492/E

NSMUSG00000030966/EN

SMUSG00000000275/ENS
MUSG00000024457/ENS
MUSG00000002602/ENS
MUSG00000043279/ENS
MUSG00000035354/ENS
MUSGO00000030921/ENS

MUSG00000062300

9,00E+00

G0:0097696

STAT cascade

18/815

4,14E-03

ENSMUSG00000026104/E

NSMUSG00000034422/EN

SMUSG00000022906/ENS
MUSG00000048806/ENS
MUSGO00000070904/ENS
MUSG00000064128/ENS
MUSG00000038037/ENS
MUSG00000000127/ENS
MUSG00000039217/ENS
MUSG00000001642/ENS
MUSGO00000053141/ENS
MUSGO00000004040/ENS
MUSGO00000035042/ENS
MUSGO00000018899/ENS
MUSG00000031712/ENS
MUSGO0000030895/ENS
MUSG00000024789/ENS

MUSG00000025746

1,80E+01

G0:0046596

regulation of
viral entry into
host cell

7/815

4,44E-03

ENSMUSG00000025492/E

NSMUSG00000030966/EN
SMUSG00000000275/ENS
MUSG00000024457/ENS
MUSG00000043279/ENS

7,00E+00



MUSGO00000030921/ENS
MUSG00000062300

290

G0:0048661

positive
regulation of
smooth
muscle cell
proliferation

13/815

4,48E-03

ENSMUSG00000026104/E

NSMUSG00000020572/EN

SMUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000022346/ENS
MUSG00000001642/ENS
MUSG00000040152/ENS
MUSG00000021796/ENS
MUSG00000052684/ENS
MUSG00000035042/ENS
MUSGO00000038418/ENS
MUSG00000024789/ENS

MUSG00000025746

1,30E+01

G0:0048660

regulation of
smooth
muscle cell
proliferation

17/815

4,55E-03

ENSMUSG00000026104/E

NSMUSG00000020572/EN

SMUSG00000003032/ENS
MUSGO00000032508/ENS
MUSG00000039217/ENS
MUSG00000022346/ENS
MUSG00000001642/ENS
MUSG00000040152/ENS
MUSG00000021796/ENS
MUSG00000052684/ENS
MUSG00000032501/ENS
MUSG00000035042/ENS
MUSG00000022206/ENS
MUSG00000031712/ENS
MUSGO00000038418/ENS
MUSG00000024789/ENS

MUSG00000025746

1,70E+01

G0:0032944

regulation of

mononuclear
cell

proliferation

21/815

4,86E-03

ENSMUSG00000115338/E

NSMUSG00000027950/EN

SMUSG00000001123/ENS
MUSG00000067212/ENS
MUSG00000016206/ENS
MUSG00000034218/ENS
MUSGO00000000791/ENS
MUSG00000021795/ENS
MUSGO00000032508/ENS
MUSG00000039217/ENS
MUSG00000066877/ENS
MUSG00000042333/ENS
MUSG00000040329/ENS
MUSGO0000090958/ENS
MUSG00000016496/ENS
MUSGO00000035042/ENS
MUSGO00000035914/ENS
MUSGO00000018899/ENS
MUSG00000031712/ENS
MUSG00000014599/ENS

MUSG00000025746

2,10E+01

G0:0002707

negative
regulation of
lymphocyte

mediated

immunity

8/815

4,86E-03

ENSMUSG00000037321/E

NSMUSG00000024339/EN
SMUSG00000048806/ENS
MUSG00000001123/ENS
MUSG00000067212/ENS
MUSG00000030157/ENS

8,00E+00



MUSG00000045827/ENS
MUSG00000069255
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G0:0016045

detection of
bacterium

5/815

5,06E-03

ENSMUSG00000078942/E
NSMUSG00000078945/EN
SMUSG00000071203/ENS
MUSGO0000038058/ENS
MUSG00000027995

5,00E+00

G0:0098543

detection of
other
organism

5/815

5,06E-03

ENSMUSG00000078942/E
NSMUSG00000078945/EN
SMUSG00000071203/ENS
MUSGO00000038058/ENS
MUSG00000027995

5,00E+00

G0:1902187

negative
regulation of
viral release
from host cell

5/815

5,06E-03

ENSMUSG00000030966/E
NSMUSG00000036986/EN
SMUSG00000000275/ENS
MUSG00000024457/ENS
MUSG00000043279

5,00E+00

G0:0050727

regulation of
inflammatory
response

26/815

5,77E-03

ENSMUSG00000030107/E

NSMUSG00000001123/EN
SMUSG00000034218/ENS
MUSGO00000031639/ENS
MUSG00000056220/ENS
MUSG00000023224/ENS
MUSG00000032508/ENS
MUSG00000055447/ENS
MUSGO00000031948/ENS
MUSGO00000032815/ENS
MUSG00000035042/ENS
MUSG00000025888/ENS
MUSG00000070056/ENS
MUSG00000035914/ENS
MUSG00000026365/ENS
MUSG00000002897/ENS
MUSG00000024810/ENS
MUSG00000105504/ENS
MUSG00000022126/ENS
MUSG00000034485/ENS
MUSG00000027995/ENS
MUSG00000008734/ENS
MUSG00000024789/ENS
MUSG00000020826/ENS
MUSGO00000028599/ENS

MUSG00000025746

2,60E+01

G0:0032652

regulation of
interleukin-1
production

11/815

5,83E-03

ENSMUSG00000036986/E

NSMUSG00000001123/EN

SMUSG00000071203/ENS
MUSGO00000037860/ENS
MUSG00000022575/ENS
MUSGO00000038058/ENS
MUSG00000025888/ENS
MUSGO00000033538/ENS
MUSG00000027995/ENS
MUSGO00000038418/ENS

MUSG00000024789

1,10E+01

G0:0006925

inflammatory
cell apoptotic
process

6/815

5,83E-03

ENSMUSG00000039217/E
NSMUSG00000035042/EN
SMUSG00000027737/ENS
MUSG00000045502/ENS

6,00E+00



MUSGO00000038855/ENS
MUSG00000025746
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G0:0009595

detection of
biotic stimulus

6/815

5,83E-03

ENSMUSG00000078942/E
NSMUSG00000078945/EN
SMUSG00000071203/ENS
MUSGO0000038058/ENS
MUSG00000025779/ENS
MUSG00000027995

6,00E+00

G0:0031342

negative
regulation of
cell killing

6/815

5,83E-03

ENSMUSG00000037321/E
NSMUSG00000024339/EN
SMUSG00000001123/ENS
MUSGO00000067212/ENS
MUSG00000030157/ENS
MUSG00000045827

6,00E+00

G0:1903649

regulation of
cytoplasmic
transport

6/815

5,83E-03

ENSMUSG00000031207/E
NSMUSG00000004936/EN
SMUSG00000037062/ENS
MUSG00000042766/ENS
MUSG00000020132/ENS
MUSG00000026433

6,00E+00

G0:0030260

entry into
host cell

9/815

5,83E-03

ENSMUSG00000025492/E

NSMUSG00000030966/EN

SMUSG00000000275/ENS
MUSG00000024457/ENS
MUSG00000002602/ENS
MUSG00000043279/ENS
MUSG00000035354/ENS
MUSG00000030921/ENS

MUSG00000062300

9,00E+00

G0:0044409

entry into
host

9/815

5,83E-03

ENSMUSG00000025492/E

NSMUSG00000030966/EN

SMUSG00000000275/ENS
MUSG00000024457/ENS
MUSG00000002602/ENS
MUSG00000043279/ENS
MUSG00000035354/ENS
MUSG00000030921/ENS

MUSG00000062300

9,00E+00

G0:0051806

entry into cell
of other
organism
involved in
symbiotic
interaction

9/815

5,83E-03

ENSMUSG00000025492/E

NSMUSG00000030966/EN

SMUSG00000000275/ENS
MUSG00000024457/ENS
MUSG00000002602/ENS
MUSG00000043279/ENS
MUSG00000035354/ENS
MUSG00000030921/ENS

MUSG00000062300

9,00E+00

G0:0051828

entry into
other
organism
involved in
symbiotic
interaction

9/815

5,83E-03

ENSMUSG00000025492/E

NSMUSG00000030966/EN

SMUSG00000000275/ENS
MUSG00000024457/ENS
MUSG00000002602/ENS
MUSG00000043279/ENS
MUSG00000035354/ENS
MUSGO00000030921/ENS

MUSG00000062300

9,00E+00

G0:0043280

positive
regulation of

14/815

5,84E-03

ENSMUSG00000026104/E
NSMUSG00000024066/EN

1,40E+01



cysteine-type
endopeptidas
e activity
involved in
apoptotic
process

SMUSG00000064215/ENS
MUSG00000036986/ENS
MUSG00000021208/ENS
MUSG00000022346/ENS
MUSGO0000000915/ENS
MUSGO0000038058/ENS
MUSG00000039304/ENS
MUSG00000025887/ENS
MUSG00000025888/ENS
MUSG00000034485/ENS
MUSGO00000033538/ENS

MUSG00000024789

293

G0:0048659

smooth
muscle cell
proliferation

17/815

6,06E-03

ENSMUSG00000026104/E

NSMUSG00000020572/EN

SMUSG00000003032/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000022346/ENS
MUSG00000001642/ENS
MUSG00000040152/ENS
MUSG00000021796/ENS
MUSG00000052684/ENS
MUSG00000032501/ENS
MUSG00000035042/ENS
MUSG00000022206/ENS
MUSG00000031712/ENS
MUSG00000038418/ENS
MUSG00000024789/ENS

MUSG00000025746

1,70E+01

G0:0042509

regulation of
tyrosine
phosphorylati
on of STAT
protein

10/815

6,29E-03

ENSMUSG00000034422/E

NSMUSG00000022906/EN

SMUSG00000038037/ENS
MUSG00000039217/ENS
MUSG00000035042/ENS
MUSG00000018899/ENS
MUSG00000031712/ENS
MUSGO00000030895/ENS
MUSG00000024789/ENS

MUSG00000025746

1,00E+01

G0:0000209

protein
polyubiquitina
tion

18/815

6,47E-03

ENSMUSG00000049502/E

NSMUSG00000030966/EN

SMUSG00000026946/ENS
MUSGO00000063268/ENS
MUSG00000042350/ENS
MUSG00000047098/ENS
MUSG00000072244/ENS
MUSG00000028793/ENS
MUSG00000023307/ENS
MUSG00000043279/ENS
MUSGO00000060450/ENS
MUSG00000020387/ENS
MUSG00000024807/ENS
MUSG00000027466/ENS
MUSGO00000078923/ENS
MUSG00000041263/ENS
MUSGO00000047496/ENS

MUSG00000021774

1,80E+01

G0:0022408

negative
regulation of

18/815

6,47E-03

ENSMUSG00000048806/E
NSMUSG00000001123/EN

1,80E+01



cell-cell
adhesion

SMUSG00000016206/ENS
MUSG00000021795/ENS
MUSG00000038037/ENS
MUSG00000003032/ENS
MUSG00000004936/ENS
MUSG00000017446/ENS
MUSG00000042333/ENS
MUSGO0000090958/ENS
MUSG00000016496/ENS
MUSGO00000035914/ENS
MUSGO00000056153/ENS
MUSGO00000018899/ENS
MUSG00000026981/ENS
MUSG00000022676/ENS
MUSGO00000069255/ENS

MUSG00000024789

294

G0:0008334

histone mMRNA
metabolic
process

5/815

6,51E-03

ENSMUSG00000034575/E
NSMUSG00000034218/EN
SMUSG00000032410/ENS
MUSG00000041781/ENS
MUSG00000024472

5,00E+00

G0:0002698

negative
regulation of
immune
effector
process

14/815

6,73E-03

ENSMUSG00000017830/E

NSMUSG00000037321/EN
SMUSG00000024339/ENS
MUSG00000048806/ENS
MUSGO00000001123/ENS
MUSG00000067212/ENS
MUSG00000040987/ENS
MUSG00000030157/ENS
MUSG00000023224/ENS
MUSG00000000127/ENS
MUSG00000045827/ENS
MUSG00000024810/ENS
MUSGO00000018899/ENS

MUSG00000069255

1,40E+01

G0:2001056

positive
regulation of
cysteine-type
endopeptidas
e activity

15/815

6,75E-03

ENSMUSG00000026104/E

NSMUSG00000024066/EN
SMUSG00000064215/ENS
MUSGO00000036986/ENS
MUSG00000021208/ENS
MUSGO00000037860/ENS
MUSG00000022346/ENS
MUSGO0000000915/ENS
MUSGO00000038058/ENS
MUSG00000039304/ENS
MUSG00000025887/ENS
MUSG00000025888/ENS
MUSG00000034485/ENS
MUSGO00000033538/ENS

MUSG00000024789

1,50E+01

G0:0033029

regulation of
neutrophil
apoptotic
process

4/815

6,95E-03

ENSMUSG00000039217/E

NSMUSG00000027737/EN

SMUSG00000045502/ENS
MUSG00000038855

4,00E+00

G0:0006402

mRNA
catabolic
process

19/815

7,56E-03

ENSMUSG00000020464/E

NSMUSG00000002227/EN
SMUSG00000040613/ENS
MUSG00000027580/ENS
MUSG00000027233/ENS

1,90E+01



MUSG00000029826/ENS
MUSG00000034575/ENS
MUSG00000034218/ENS
MUSGO00000066800/ENS
MUSGO00000035248/ENS
MUSG00000032508/ENS
MUSG00000042772/ENS
MUSGO00000032410/ENS
MUSG00000037331/ENS
MUSG00000024472/ENS
MUSGO0000000838/ENS
MUSG00000034724/ENS
MUSG00000034610/ENS
MUSG00000021127

295

G0:0007259

JAK-STAT
cascade

17/815

8,21E-03

ENSMUSG00000026104/E

NSMUSG00000034422/EN

SMUSG00000022906/ENS
MUSG00000048806/ENS
MUSGO00000070904/ENS
MUSG00000064128/ENS
MUSG00000038037/ENS
MUSG00000000127/ENS
MUSG00000039217/ENS
MUSG00000001642/ENS
MUSGO00000004040/ENS
MUSGO00000035042/ENS
MUSGO00000018899/ENS
MUSG00000031712/ENS
MUSGO00000030895/ENS
MUSG00000024789/ENS

MUSG00000025746

1,70E+01

G0:0034121

regulation of
toll-like
receptor
signaling
pathway

9/815

8,26E-03

ENSMUSG00000025498/E

NSMUSG00000031639/EN

SMUSG00000073643/ENS
MUSGO00000030921/ENS
MUSG00000070056/ENS
MUSG00000020641/ENS
MUSG00000022126/ENS
MUSGO00000018899/ENS

MUSG00000027995

9,00E+00

G0:0044764

multi-
organism
cellular
process

7/815

8,28E-03

ENSMUSG00000017830/E
NSMUSG00000026896/EN
SMUSG00000040296/ENS
MUSG00000029826/ENS
MUSG00000037921/ENS
MUSG00000055204/ENS
MUSG00000062300

7,00E+00

G0:0061900

glial cell
activation

7/815

8,28E-03

ENSMUSG00000034218/E
NSMUSG00000031639/EN
SMUSG00000020572/ENS
MUSG00000052684/ENS
MUSG00000025888/ENS
MUSG00000024810/ENS
MUSG00000027995

7,00E+00

G0:0002726

positive
regulation of T
cell cytokine
production

5/815

8,37E-03

ENSMUSG00000060802/E
NSMUSG00000037447/EN
SMUSG00000039217/ENS
MUSG00000020641/ENS
MUSG00000025746

5,00E+00



G0:0032823

regulation of

natural killer
cell

differentiation

5/815

8,37E-03

ENSMUSG00000001123/E
NSMUSG00000002602/EN
SMUSG00000110206/ENS
MUSGO00000018899/ENS
MUSG00000031712

296

5,00E+00

G0:0039529

RIG-I signaling
pathway

5/815

8,37E-03

ENSMUSG00000017830/E
NSMUSG00000040296/EN
SMUSG00000029826/ENS
MUSGO00000037921/ENS
MUSG00000055204

5,00E+00

G0:0002724

regulation of T
cell cytokine
production

6/815

8,37E-03

ENSMUSG00000060802/E
NSMUSG00000048806/EN
SMUSG00000037447/ENS
MUSG00000039217/ENS
MUSG00000020641/ENS
MUSG00000025746

6,00E+00

G0:2000778

positive
regulation of
interleukin-6

secretion

6/815

8,37E-03

ENSMUSG00000026896/E
NSMUSG00000040296/EN
SMUSG00000001123/ENS
MUSGO00000036908/ENS
MUSGO00000037447/ENS
MUSG00000022514

6,00E+00

G0:0070665

positive
regulation of

leukocyte
proliferation

15/815

8,70E-03

ENSMUSG00000115338/E

NSMUSG00000027950/EN

SMUSG00000067212/ENS
MUSG00000000791/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000110206/ENS
MUSG00000066877/ENS
MUSG00000040329/ENS
MUSG00000016496/ENS
MUSGO00000035042/ENS
MUSGO00000035914/ENS
MUSG00000031712/ENS
MUSG00000014599/ENS

MUSG00000025746

1,50E+01

G0:0006809

nitric oxide
biosynthetic
process

10/815

9,24E-03

ENSMUSG00000016206/E

NSMUSG00000003032/EN
SMUSG00000055447/ENS
MUSG00000041736/ENS
MUSGO00000031266/ENS
MUSGO00000055148/ENS
MUSG00000027995/ENS
MUSG00000024789/ENS
MUSG00000020826/ENS

MUSG00000025746

1,00E+01

G0:0071347

cellular
response to
interleukin-1

10/815

9,24E-03

ENSMUSG00000064090/E

NSMUSG00000035042/EN

SMUSG00000035373/ENS
MUSG00000022126/ENS
MUSGO00000018899/ENS
MUSG00000026981/ENS
MUSGO00000038418/ENS
MUSGO00000035385/ENS
MUSG00000040026/ENS

MUSG00000025746

1,00E+01

G0:0072604

interleukin-6

7/815

9,46E-03

ENSMUSG00000026896/E

7,00E+00



secretion

NSMUSG00000040296/EN
SMUSG00000001123/ENS
MUSGO00000036908/ENS
MUSGO00000037447/ENS
MUSG00000022514/ENS
MUSG00000020826

297

G0:0150076

neuroinflamm
atory
response

7/815

9,46E-03

ENSMUSG00000034218/E
NSMUSG00000031639/EN
SMUSG00000020572/ENS
MUSG00000052684/ENS
MUSG00000025888/ENS
MUSG00000024810/ENS
MUSG00000027995

7,00E+00

G0:0042035

regulation of
cytokine

biosynthetic
process

12/815

9,67E-03

ENSMUSG00000026946/E

NSMUSG00000031639/EN

SMUSG00000003032/ENS
MUSG00000032508/ENS
MUSG00000040152/ENS
MUSGO00000020115/ENS
MUSG00000015340/ENS
MUSG00000035914/ENS
MUSG00000018899/ENS
MUSG00000027995/ENS
MUSGO00000038418/ENS

MUSG00000025746

1,20E+01

G0:0018212

peptidyl-
tyrosine
modification

25/815

9,69E-03

ENSMUSG00000034422/E

NSMUSG00000022906/EN

SMUSG00000027293/ENS
MUSG00000020357/ENS
MUSGO00000000791/ENS
MUSG00000045038/ENS
MUSG00000038037/ENS
MUSG00000000127/ENS
MUSG00000039217/ENS
MUSG00000021365/ENS
MUSG00000041936/ENS
MUSGO00000034118/ENS
MUSG00000042333/ENS
MUSGO00000062991/ENS
MUSGO00000035042/ENS
MUSGO00000015133/ENS
MUSG00000030681/ENS
MUSGO00000018899/ENS
MUSG00000069255/ENS
MUSG00000031712/ENS
MUSG00000028289/ENS
MUSG00000008734/ENS
MUSGO00000030895/ENS
MUSG00000024789/ENS

MUSG00000025746

2,50E+01

G0:0050670

regulation of
lymphocyte
proliferation

20/815

9,69E-03

ENSMUSG00000115338/E

NSMUSG00000027950/EN
SMUSG00000001123/ENS
MUSG00000067212/ENS
MUSG00000016206/ENS
MUSG00000034218/ENS
MUSGO00000000791/ENS
MUSG00000021795/ENS
MUSG00000032508/ENS

2,00E+01



MUSG00000039217/ENS
MUSG00000066877/ENS
MUSG00000042333/ENS
MUSG00000040329/ENS
MUSGO0000090958/ENS
MUSG00000016496/ENS
MUSG00000035042/ENS
MUSGO00000035914/ENS
MUSGO00000018899/ENS
MUSG00000031712/ENS
MUSG00000025746

298

G0:0060340

positive
regulation of
type
interferon-
mediated
signaling
pathway

4/815

9,87E-03

ENSMUSG00000025498/E

NSMUSG00000072244/EN

SMUSG00000074151/ENS
MUSG00000027514

4,00E+00

G0:0030224

monocyte
differentiation

6/815

9,91E-03

ENSMUSG00000022346/E
NSMUSG00000052684/EN
SMUSG00000031750/ENS
MUSGO00000068758/ENS
MUSG00000014599/ENS
MUSG00000021127

6,00E+00

G0:1903131

mononuclear
cell
differentiation

6/815

9,91E-03

ENSMUSG00000022346/E
NSMUSG00000052684/EN
SMUSG00000031750/ENS
MUSG00000068758/ENS
MUSG00000014599/ENS
MUSG00000021127

6,00E+00

G0:0007178

transmembra
ne receptor
protein
serine/threoni
ne kinase
signaling
pathway

27/815

9,92E-03

ENSMUSG00000036986/E

NSMUSG00000001123/EN

SMUSG00000032333/ENS
MUSG00000027204/ENS
MUSG00000021360/ENS
MUSG00000032508/ENS
MUSG00000020387/ENS
MUSG00000038400/ENS
MUSG00000040152/ENS
MUSG00000024238/ENS
MUSG00000047407/ENS
MUSG00000021796/ENS
MUSG00000052684/ENS
MUSGO0000090958/ENS
MUSG00000029860/ENS
MUSG00000021065/ENS
MUSG00000021754/ENS
MUSG00000001870/ENS
MUSG00000092035/ENS
MUSGO00000038508/ENS
MUSGO00000069255/ENS
MUSGO00000039153/ENS
MUSGO00000038418/ENS
MUSG00000021250/ENS
MUSGO00000035385/ENS
MUSG00000046186/ENS

MUSG00000027660

2,70E+01

G0:0002573

myeloid
leukocyte

19/815

9,92E-03

ENSMUSG00000048806/E
NSMUSG00000027204/EN

1,90E+01



differentiation

SMUSG00000030157/ENS
MUSG00000027562/ENS
MUSG00000022346/ENS
MUSG00000004508/ENS
MUSG00000052684/ENS
MUSG00000032501/ENS
MUSG00000035042/ENS
MUSGO00000015133/ENS
MUSGO00000031750/ENS
MUSGO00000068758/ENS
MUSG00000035186/ENS
MUSG00000027995/ENS
MUSG00000038301/ENS
MUSG00000014599/ENS
MUSG00000021250/ENS
MUSG00000021127/ENS

MUSG00000046186

299

G0:0045637

regulation of
myeloid cell
differentiation

19/815

9,92E-03

ENSMUSG00000026104/E

NSMUSG00000060802/EN

SMUSG00000048806/ENS
MUSG00000027204/ENS
MUSG00000030157/ENS
MUSG00000014773/ENS
MUSG00000027562/ENS
MUSGO00000032698/ENS
MUSG00000022346/ENS
MUSGO00000004040/ENS
MUSG00000052684/ENS
MUSG00000032501/ENS
MUSGO00000035692/ENS
MUSGO00000035042/ENS
MUSGO00000031750/ENS
MUSGO00000038855/ENS
MUSG00000014599/ENS
MUSG00000021250/ENS

MUSG00000021127

1,90E+01

G0:0051770

positive
regulation of
nitric-oxide

synthase
biosynthetic

process

5/815

1,04E-02

ENSMUSG00000026104/E
NSMUSG00000020572/EN
SMUSG00000027995/ENS
MUSG00000024789/ENS
MUSG00000035385

5,00E+00

G0:0070555

response to
interleukin-1

11/815

1,13E-02

ENSMUSG00000032508/E

NSMUSG00000064090/EN

SMUSG00000035042/ENS
MUSG00000035373/ENS
MUSG00000022126/ENS
MUSGO00000018899/ENS
MUSG00000026981/ENS
MUSG00000038418/ENS
MUSGO00000035385/ENS
MUSG00000040026/ENS

MUSG00000025746

1,10E+01

G0:0046209

nitric oxide
metabolic
process

10/815

1,21E-02

ENSMUSG00000016206/E

NSMUSG00000003032/EN
SMUSG00000055447/ENS
MUSG00000041736/ENS
MUSG00000031266/ENS
MUSGO00000055148/ENS

1,00E+01



MUSG00000027995/ENS

MUSG00000024789/ENS

MUSG00000020826/ENS
MUSG00000025746

300

G0:0046633

alpha-beta T
cell
proliferation

7/815

1,25E-02

ENSMUSG00000001123/E
NSMUSG00000067212/EN
SMUSG00000039217/ENS
MUSG00000042333/ENS
MUSGO00000016496/ENS
MUSGO00000018899/ENS
MUSG00000031712

7,00E+00

G0:0010506

regulation of
autophagy

20/815

1,29E-02

ENSMUSG00000069874/E

NSMUSG00000030966/EN

SMUSG00000034218/ENS
MUSG00000020572/ENS
MUSG00000026672/ENS
MUSG00000021036/ENS
MUSG00000004936/ENS
MUSG00000046879/ENS
MUSG00000038467/ENS
MUSG00000041736/ENS
MUSG00000037331/ENS
MUSG00000020115/ENS
MUSG00000025241/ENS
MUSGO00000038058/ENS
MUSG00000037062/ENS
MUSG00000054072/ENS
MUSG00000047496/ENS
MUSG00000025888/ENS
MUSG00000028211/ENS

MUSG00000027995

2,00E+01

G0:0033002

muscle cell
proliferation

20/815

1,29E-02

ENSMUSG00000026104/E

NSMUSG00000020572/EN

SMUSG00000003032/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000022346/ENS
MUSG00000001642/ENS
MUSG00000022306/ENS
MUSGO00000040152/ENS
MUSG00000021067/ENS
MUSG00000021796/ENS
MUSGO00000004040/ENS
MUSG00000052684/ENS
MUSG00000032501/ENS
MUSGO00000035042/ENS
MUSG00000022206/ENS
MUSG00000031712/ENS
MUSGO00000038418/ENS
MUSG00000024789/ENS

MUSG00000025746

2,00E+01

G0:0050708

regulation of
protein
secretion

33/815

1,30E-02

ENSMUSG00000026896/E

NSMUSG00000040296/EN
SMUSG00000036986/ENS
MUSGO00000001123/ENS
MUSGO00000067212/ENS
MUSGO00000036908/ENS
MUSG00000072244/ENS
MUSG00000045038/ENS

3,30E+01



MUSG00000038037/ENS
MUSGO00000037447/ENS
MUSG00000037860/ENS
MUSG00000022575/ENS
MUSG00000022514/ENS
MUSG00000031154/ENS
MUSG00000042333/ENS
MUSGO00000031948/ENS
MUSGO0000090958/ENS
MUSGO00000051790/ENS
MUSG00000016496/ENS
MUSG00000035042/ENS
MUSG00000024743/ENS
MUSG00000025888/ENS
MUSGO00000035914/ENS
MUSG00000020641/ENS
MUSG00000034584/ENS
MUSG00000002897/ENS
MUSG00000024810/ENS
MUSG00000045502/ENS
MUSG00000033538/ENS
MUSG00000027995/ENS
MUSG00000024789/ENS
MUSG00000020826/ENS
MUSG00000025746
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G0:1904951

positive
regulation of
establishment
of protein
localization

32/815

1,30E-02

ENSMUSG00000026896/E

NSMUSG00000040296/EN

SMUSG00000001123/ENS
MUSG00000067212/ENS
MUSGO00000036908/ENS
MUSG00000072244/ENS
MUSG00000064128/ENS
MUSG00000045038/ENS
MUSG00000037447/ENS
MUSG00000037860/ENS
MUSG00000022575/ENS
MUSG00000022514/ENS
MUSG00000001416/ENS
MUSG00000042333/ENS
MUSGO00000031948/ENS
MUSGO00000037062/ENS
MUSG00000051790/ENS
MUSG00000016496/ENS
MUSG00000025888/ENS
MUSG00000026433/ENS
MUSGO00000035914/ENS
MUSG00000034584/ENS
MUSG00000002897/ENS
MUSG00000024810/ENS
MUSG00000045502/ENS
MUSG00000034485/ENS
MUSGO00000033538/ENS
MUSG00000027995/ENS
MUSG00000024789/ENS
MUSGO00000035385/ENS
MUSG00000025746/ENS

MUSG00000032328

3,20E+01

G0:0010759

positive
regulation of

5/815

1,30E-02

ENSMUSG00000040152/E
NSMUSG00000031948/EN

5,00E+00



302

macrophage SMUSG00000035042/ENS
chemotaxis MUSG00000014599/ENS
MUSG00000035385
ENSMUSG00000067212/E
. . NSMUSG00000039217/EN
interleukin-13
G0:0032616 production 5/815 1,30E-02 | SMUSG00000022514/ENS 5,00E+00
MUSG00000002897/ENS
MUSG00000024810
ENSMUSG00000026896/E
NSMUSG00000040296/EN
SMUSG00000001123/ENS
MUSG00000067212/ENS
MUSGO00000036908/ENS
MUSG00000072244/ENS
MUSG00000045038/ENS
MUSG00000037447/ENS
MUSG00000037860/ENS
MUSG00000022575/ENS
positive MUSG00000022514/ENS
regulation of MUSG00000042333/ENS
G0:0002793 veptide 25/815 1,31E-02 MUSGO00000031948/ENS 2,50E+01
secretion MUSG00000051790/ENS
MUSG00000016496/ENS
MUSG00000025888/ENS
MUSG00000035914/ENS
MUSG00000034584/ENS
MUSG00000002897/ENS
MUSG00000024810/ENS
MUSG00000045502/ENS
MUSG00000033538/ENS
MUSG00000027995/ENS
MUSG00000024789/ENS
MUSG00000025746
ENSMUSG00000031639/E
NSMUSG00000032508/EN
positive SMUSG00000040152/ENS
regulation of MUSG00000020115/ENS
G0:0042108 cytokine 9/815 1,33E-02 MUSG00000015340/ENS 9,00E+00
biosynthetic MUSG00000035914/ENS
process MUSG00000018899/ENS
MUSG00000027995/ENS
MUSG00000038418
negative ENSMUSG00000049488/E
regulation of NSMUSG00000020918/EN
60:0010826 centrosome 4/815 1,338-02 SMUSG00000000708/ENS 4,00E+00
duplication MUSG00000072082
caton o s
G0:0032825 natuzaelllklller 4/815 1,33E-02 SMUSG00000018899/ENS 4,00E+00
. . MUSG00000031712
differentiation
st
G0:0042033 blcz)sr\(/)nctehsestlc 4/815 1,33E-02 SMUSG00000038418/ENS 4,00E+00
MUSG00000025746
regulation of ENSMUSG00000031639/E
G0:0045073 chemokine 4/815 1,33E-02 | NSMUSG00000032508/EN 4,00E+00
biosynthetic SMUSG00000038418/ENS



process

MUSG00000025746
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G0:0071044

histone mRNA
catabolic
process

4/815

1,33E-02

ENSMUSG00000034575/E

NSMUSG00000034218/EN

SMUSG00000032410/ENS
MUSG00000024472

4,00E+00

G0:0006958

complement
activation,
classical
pathway

6/815

1,36E-02

ENSMUSG00000024371/E
NSMUSG00000023224/EN
SMUSG00000055172/ENS
MUSGO00000079343/ENS
MUSG00000026405/ENS
MUSG00000038521

6,00E+00

G0:0032660

regulation of
interleukin-17
production

6/815

1,36E-02

ENSMUSG00000037447/E
NSMUSG00000032508/EN
SMUSG00000039217/ENS
MUSG00000031154/ENS
MUSG00000027995/ENS
MUSG00000031712

6,00E+00

G0:0045428

regulation of

nitric oxide

biosynthetic
process

9/815

1,46E-02

ENSMUSG00000016206/E

NSMUSG00000003032/EN

SMUSG00000055447/ENS
MUSG00000041736/ENS
MUSG00000031266/ENS
MUSGO00000055148/ENS
MUSG00000027995/ENS
MUSG00000024789/ENS

MUSG00000025746

9,00E+00

G0:0050730

regulation of
peptidyl-
tyrosine
phosphorylati
on

21/815

1,48E-02

ENSMUSG00000034422/E

NSMUSG00000022906/EN

SMUSG00000027293/ENS
MUSG00000045038/ENS
MUSG00000038037/ENS
MUSG00000039217/ENS
MUSG00000021365/ENS
MUSG00000041936/ENS
MUSG00000042333/ENS
MUSG00000062991/ENS
MUSG00000035042/ENS
MUSGO00000015133/ENS
MUSGO00000030681/ENS
MUSGO00000018899/ENS
MUSGO00000069255/ENS
MUSG00000031712/ENS
MUSG00000028289/ENS
MUSG00000008734/ENS
MUSGO0000030895/ENS
MUSG00000024789/ENS

MUSG00000025746

2,10E+01

G0:0032946

positive
regulation of
mononuclear
cell
proliferation

14/815

1,52E-02

ENSMUSG00000115338/E
NSMUSG00000027950/EN
SMUSG00000067212/ENS
MUSGO00000000791/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000066877/ENS
MUSG00000040329/ENS
MUSG00000016496/ENS
MUSGO00000035042/ENS
MUSG00000035914/ENS

1,40E+01



MUSGO00000031712/ENS
MUSG00000014599/ENS
MUSG00000025746

304

G0:0045582

positive
regulation of T
cell
differentiation

11/815

1,52E-02

ENSMUSG00000115338/E

NSMUSG00000001123/EN

SMUSG00000016206/ENS
MUSG00000038037/ENS
MUSG00000039217/ENS
MUSG00000040329/ENS
MUSG00000031304/ENS
MUSGO00000037440/ENS
MUSG00000038855/ENS
MUSGO00000018899/ENS

MUSG00000025746

1,10E+01

G0:0050729

positive
regulation of
inflammatory

response

13/815

1,57E-02

ENSMUSG00000031639/E

NSMUSG00000056220/EN

SMUSG00000032508/ENS
MUSG00000055447/ENS
MUSGO00000031948/ENS
MUSG00000035042/ENS
MUSG00000002897/ENS
MUSG00000024810/ENS
MUSG00000105504/ENS
MUSG00000027995/ENS
MUSG00000008734/ENS
MUSG00000024789/ENS

MUSG00000025746

1,30E+01

G0:0071359

cellular
response to
dsRNA

5/815

1,57E-02

ENSMUSG00000026896/E
NSMUSG00000040296/EN
SMUSG00000029826/ENS
MUSG00000048806/ENS
MUSG00000031639

5,00E+00

G0:0002704

negative
regulation of
leukocyte
mediated
immunity

8/815

1,57E-02

ENSMUSG00000037321/E

NSMUSG00000024339/EN

SMUSG00000048806/ENS
MUSG00000001123/ENS
MUSG00000067212/ENS
MUSG00000030157/ENS
MUSG00000045827/ENS

MUSG00000069255

8,00E+00

G0:0002440

production of
molecular

mediator of
immune
response

18/815

1,58E-02

ENSMUSG00000027639/E

NSMUSG00000040296/EN

SMUSG00000060802/ENS
MUSG00000048806/ENS
MUSG00000067212/ENS
MUSG00000034218/ENS
MUSGO00000031639/ENS
MUSG00000072244/ENS
MUSGO00000037447/ENS
MUSG00000039217/ENS
MUSG00000042333/ENS
MUSGO00000031948/ENS
MUSG00000020641/ENS
MUSG00000024810/ENS
MUSGO00000027995/ENS
MUSG00000008734/ENS
MUSGO00000030895/ENS

MUSG00000025746

1,80E+01



G0:0002828

regulation of
type 2
immune
response

6/815

1,58E-02

ENSMUSG00000048806/E
NSMUSG00000039217/EN
SMUSG00000020641/ENS
MUSG00000024810/ENS
MUSGO00000018899/ENS
MUSG00000025746
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6,00E+00

G0:0032637

interleukin-8
production

9/815

1,58E-02

ENSMUSG00000040296/E

NSMUSG00000031639/EN

SMUSG00000003032/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSGO00000038058/ENS
MUSG00000041187/ENS
MUSG00000027995/ENS

MUSG00000020826

9,00E+00

G0:0045639

positive
regulation of
myeloid cell
differentiation

11/815

1,63E-02

ENSMUSG00000026104/E

NSMUSG00000027562/EN

SMUSG00000004040/ENS
MUSG00000052684/ENS
MUSG00000032501/ENS
MUSG00000035692/ENS
MUSG00000035042/ENS
MUSG00000031750/ENS
MUSG00000014599/ENS
MUSG00000021250/ENS

MUSG00000021127

1,10E+01

G0:0018108

peptidyl-
tyrosine
phosphorylati
on

24/815

1,68E-02

ENSMUSG00000034422/E

NSMUSG00000022906/EN

SMUSG00000027293/ENS
MUSG00000020357/ENS
MUSGO00000000791/ENS
MUSG00000045038/ENS
MUSG00000038037/ENS
MUSG00000000127/ENS
MUSG00000039217/ENS
MUSG00000021365/ENS
MUSG00000041936/ENS
MUSG00000042333/ENS
MUSGO00000062991/ENS
MUSGO00000035042/ENS
MUSGO00000015133/ENS
MUSGO00000030681/ENS
MUSG00000018899/ENS
MUSG00000069255/ENS
MUSG00000031712/ENS
MUSGO00000028289/ENS
MUSG00000008734/ENS
MUSGO00000030895/ENS
MUSG00000024789/ENS

MUSG00000025746

2,40E+01

G0:0042531

positive
regulation of
tyrosine
phosphorylati
on of STAT
protein

8/815

1,74E-02

ENSMUSG00000034422/E

NSMUSG00000022906/EN

SMUSG00000039217/ENS
MUSGO00000035042/ENS
MUSG00000031712/ENS
MUSGO00000030895/ENS
MUSG00000024789/ENS

MUSG00000025746

8,00E+00

G0:0097193

intrinsic

23/815

1,75E-02

ENSMUSG00000025647/E

2,30E+01



apoptotic
signaling
pathway

NSMUSG00000115338/EN
SMUSG00000036986/ENS
MUSGO00000034218/ENS
MUSG00000021208/ENS
MUSG00000022346/ENS
MUSG00000073489/ENS
MUSG00000022564/ENS
MUSG00000027006/ENS
MUSG00000004936/ENS
MUSG00000066877/ENS
MUSG00000024807/ENS
MUSGO00000051413/ENS
MUSG00000037062/ENS
MUSG00000025887/ENS
MUSGO00000037440/ENS
MUSG00000034485/ENS
MUSGO00000033538/ENS
MUSG00000030717/ENS
MUSG00000022676/ENS
MUSG00000024789/ENS
MUSG00000028599/ENS
MUSG00000027660
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G0:0035710

CD4-positive,
alpha-beta T
cell activation

11/815

1,75E-02

ENSMUSG00000001123/E

NSMUSG00000038037/EN

SMUSG00000039217/ENS
MUSG00000031154/ENS
MUSGO00000004040/ENS
MUSG00000031304/ENS
MUSG00000016496/ENS
MUSG00000021453/ENS
MUSG00000020641/ENS
MUSGO00000018899/ENS

MUSG00000025746

1,10E+01

G0:0002455

humoral
immune
response
mediated by
circulating
immunoglobul
in

7/815

1,76E-02

ENSMUSG00000024371/E
NSMUSG00000023224/EN
SMUSG00000055172/ENS
MUSG00000079343/ENS
MUSG00000026405/ENS
MUSGO00000038521/ENS
MUSG00000030895

7,00E+00

G0:0042129

regulation of T
cell
proliferation

16/815

1,77E-02

ENSMUSG00000115338/E

NSMUSG00000001123/EN

SMUSG00000067212/ENS
MUSG00000016206/ENS
MUSGO00000000791/ENS
MUSG00000021795/ENS
MUSG00000039217/ENS
MUSG00000066877/ENS
MUSG00000042333/ENS
MUSGO0000090958/ENS
MUSG00000016496/ENS
MUSG00000035042/ENS
MUSGO00000035914/ENS
MUSGO00000018899/ENS
MUSGO00000031712/ENS

MUSG00000025746

1,60E+01

G0:2001057

reactive
nitrogen
species

10/815

1,78E-02

ENSMUSG00000016206/E
NSMUSG00000003032/EN
SMUSG00000055447/ENS

1,00E+01



metabolic
process

MUSG00000041736/ENS
MUSGO00000031266/ENS
MUSGO00000055148/ENS
MUSG00000027995/ENS
MUSG00000024789/ENS
MUSG00000020826/ENS
MUSG00000025746
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G0:0007050

cell cycle
arrest

14/815

1,79E-02

ENSMUSG00000020464/E

NSMUSG00000036986/EN

SMUSG00000034218/ENS
MUSG00000011114/ENS
MUSG00000029863/ENS
MUSG00000022346/ENS
MUSG00000045795/ENS
MUSG00000004936/ENS
MUSGO00000040152/ENS
MUSG00000029207/ENS
MUSG00000028211/ENS
MUSGO00000018899/ENS
MUSG00000035131/ENS

MUSG00000027660

1,40E+01

G0:0002366

leukocyte
activation

involved in
immune

response

21/815

1,79E-02

ENSMUSG00000048806/E

NSMUSG00000001123/EN

SMUSG00000016206/ENS
MUSG00000070904/ENS
MUSGO00000057554/ENS
MUSG00000014773/ENS
MUSG00000045038/ENS
MUSG00000000127/ENS
MUSG00000039217/ENS
MUSG00000028217/ENS
MUSG00000025178/ENS
MUSG00000031154/ENS
MUSGO00000004508/ENS
MUSGO00000004040/ENS
MUSGO00000031948/ENS
MUSG00000021453/ENS
MUSG00000026797/ENS
MUSG00000024810/ENS
MUSGO00000018899/ENS
MUSGO00000031093/ENS

MUSG00000025746

2,10E+01

G0:1902186

regulation of
viral release
from host cell

6/815

1,82E-02

ENSMUSG00000030966/E
NSMUSG00000036986/EN
SMUSG00000000275/ENS
MUSG00000024457/ENS
MUSG00000043279/ENS
MUSG00000038467

6,00E+00

G0:0032897

negative
regulation of
viral
transcription

5/815

1,87E-02

ENSMUSG00000025492/E
NSMUSG00000030966/EN
SMUSG00000039853/ENS
MUSG00000052684/ENS
MUSG00000035042

5,00E+00

G0:0035743

CD4-positive,
alpha-beta T
cell cytokine
production

5/815

1,87E-02

ENSMUSG00000048806/E
NSMUSG00000037447/EN
SMUSG00000039217/ENS
MUSG00000020641/ENS
MUSG00000025746

5,00E+00



G0:1903409

reactive
oxygen
species
biosynthetic
process

12/815

1,88E-02

ENSMUSG00000016206/E

NSMUSG00000003032/EN

SMUSG00000055447/ENS
MUSG00000041736/ENS
MUSGO00000004040/ENS
MUSG00000031266/ENS
MUSGO00000055148/ENS
MUSG00000015340/ENS
MUSGO00000027995/ENS
MUSG00000024789/ENS
MUSG00000020826/ENS

MUSG00000025746

308

1,20E+01

G0:0033674

positive
regulation of
kinase activity

32/815

1,91E-02

ENSMUSG00000069874/E

NSMUSG00000012519/EN

SMUSG00000024079/ENS
MUSG00000002307/ENS
MUSG00000000184/ENS
MUSGO00000061288/ENS
MUSG00000038037/ENS
MUSG00000022505/ENS
MUSG00000039217/ENS
MUSG00000021365/ENS
MUSG00000041936/ENS
MUSGO00000004936/ENS
MUSG00000040152/ENS
MUSG00000045328/ENS
MUSG00000028266/ENS
MUSGO00000031948/ENS
MUSG00000037062/ENS
MUSGO00000062991/ENS
MUSG00000070871/ENS
MUSG00000021453/ENS
MUSGO00000010538/ENS
MUSG00000021754/ENS
MUSG00000032740/ENS
MUSG00000026872/ENS
MUSG00000026981/ENS
MUSGO00000038508/ENS
MUSG00000014599/ENS
MUSGO00000038418/ENS
MUSGO00000008734/ENS
MUSG00000024235/ENS
MUSG00000024789/ENS

MUSG00000034165

3,20E+01

G0:0045860

positive
regulation of
protein kinase

activity

30/815

2,01E-02

ENSMUSG00000069874/E

NSMUSG00000012519/EN
SMUSG00000024079/ENS
MUSG00000002307/ENS

MUSG00000000184/ENS

MUSG00000061288/ENS

MUSG00000038037/ENS

MUSG00000022505/ENS

MUSG00000039217/ENS

MUSG00000021365/ENS

MUSG00000041936/ENS

MUSG00000004936/ENS

MUSG00000040152/ENS

MUSG00000045328/ENS

MUSGO00000031948/ENS

3,00E+01



MUSGO00000062991/ENS
MUSG00000070871/ENS
MUSG00000021453/ENS
MUSG00000010538/ENS
MUSG00000021754/ENS
MUSG00000032740/ENS
MUSG00000026872/ENS
MUSG00000026981/ENS
MUSGO00000038508/ENS
MUSG00000014599/ENS
MUSG00000038418/ENS
MUSG00000008734/ENS
MUSG00000024235/ENS
MUSG00000024789/ENS
MUSG00000034165
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G0:0002263

cell activation
involved in
immune
response

21/815

2,11E-02

ENSMUSG00000048806/E

NSMUSG00000001123/EN

SMUSG00000016206/ENS
MUSGO00000070904/ENS
MUSG00000057554/ENS
MUSG00000014773/ENS
MUSG00000045038/ENS
MUSG00000000127/ENS
MUSG00000039217/ENS
MUSG00000028217/ENS
MUSG00000025178/ENS
MUSG00000031154/ENS
MUSGO00000004508/ENS
MUSGO00000004040/ENS
MUSGO00000031948/ENS
MUSG00000021453/ENS
MUSG00000026797/ENS
MUSG00000024810/ENS
MUSG00000018899/ENS
MUSGO00000031093/ENS

MUSG00000025746

2,10E+01

G0:0046427

positive
regulation of

JAK-STAT

cascade

11/815

2,17E-02

ENSMUSG00000034422/E

NSMUSG00000022906/EN

SMUSG00000064128/ENS
MUSG00000038037/ENS
MUSG00000039217/ENS
MUSG00000001642/ENS
MUSG00000035042/ENS
MUSG00000031712/ENS
MUSGO00000030895/ENS
MUSG00000024789/ENS

MUSG00000025746

1,10E+01

G0:1905523

positive
regulation of
macrophage

migration

5/815

2,25E-02

ENSMUSG00000040152/E
NSMUSG00000031948/EN
SMUSG00000035042/ENS
MUSG00000014599/ENS
MUSG00000035385

5,00E+00

G0:0006857

oligopeptide
transport

4/815

2,25E-02

ENSMUSG00000027562/E

NSMUSG00000028217/EN

SMUSG00000025790/ENS
MUSG00000027737

4,00E+00

G0:0032736

positive
regulation of
interleukin-13

4/815

2,25E-02

ENSMUSG00000067212/E
NSMUSG00000022514/EN
SMUSG00000002897/ENS

4,00E+00



310

production MUSG00000024810
re;j:'tti'(‘)’s o ENSMUSG00000001123/E
. NSMUSG00000016206/EN
G0:0045591 regu(I:aetli)ryT 4/815 2,25E-02 SMUSG00000038037/ENS 4,00E+00
. L MUSG00000031304
differentiation
negative ENSMUSG00000049488/E
. regulation of NSMUSG00000020918/EN
G0:0046606 centrosome 4/815 2,25E-02 SMUSG00000000708/ENS 4,00E+00
cycle MUSG00000072082
regsl‘; St'ito"r’]eo . ENSMUSG00000029640/E
. NSMUSG00000041187/EN
G0:0050862 ceSIIi rs;:ﬁr[::tor 4/815 2,25E-02 SMUSGO00000026433/ENS 4,00E+00
gnaling MUSG00000062300
pathway
interleukin-6- ENSMUSG00000000127/E
mediated NSMUSG00000004040/EN
G0:0070102 signaling 4/815 2,25E-02 SMUSG00000034610/ENS 4,00E+00
pathway MUSG00000025746
cellular ENSMUSG00000026896/E
. response to NSMUSG00000040296/EN
G0:0071360 exogenous 4/815 2,25E-02 SMUSG00000029826/ENS 4,00E+00
dsRNA MUSG00000031639
ENSMUSG00000030966/E
NSMUSG00000036986/EN
viral release SMUSG00000000275/ENS
60:0013076 from host cell 6/815 2,38E-02 MUSG00000024457/ENS 6,00E+00
MUSG00000043279/ENS
MUSG00000038467
ENSMUSG00000030966/E
NSMUSG00000036986/EN
. . SMUSG00000000275/ENS
G0:0035890 exit from host 6/815 2,38E-02 MUSG00000024457/ENS 6,00E+00
MUSG00000043279/ENS
MUSG00000038467
ENSMUSG00000030966/E
NSMUSG00000036986/EN
exit from host SMUSG00000000275/ENS
G0:0035891 cell 6/815 2,38E-02 MUSG00000024457/ENS 6,00E+00
MUSG00000043279/ENS
MUSG00000038467
ENSMUSG00000030966/E
movement in NSMUSG00000036986/EN
SMUSG00000000275/ENS
G0:0052126 enVir(;)ns;cnent 6/815 2,38E-02 MUSG00000024457/ENS 6,00E+00
MUSG00000043279/ENS
MUSG00000038467
'::\ng;\?;’: ENSMUSG00000030966/E
of other NSMUSG00000036986/EN
. . SMUSG00000000275/ENS
G0:0052192 i:\r;ilavn;(sjniqn 6/815 2,38E-02 MUSG00000024457/ENS 6,00E+00
svmbiotic MUSG00000043279/ENS
Symblo MUSG00000038467
interaction
acute ENSMUSG00000023224/E
. . NSMUSG00000045827/EN
G0:0002526 mf!::;)r:::zry 12/815 2,42E-02 SMUSG00000004040/ENS 1,20E+01

MUSGO00000039196/ENS




MUSG00000029869/ENS
MUSGO00000035042/ENS
MUSG00000026365/ENS
MUSGO00000037440/ENS
MUSG00000030717/ENS
MUSG00000026981/ENS
MUSG00000040026/ENS
MUSG00000025746
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G0:0016241

regulation of
macroautopha

gy

11/815

2,45E-02

ENSMUSG00000069874/E

NSMUSG00000026672/EN

SMUSG00000021036/ENS
MUSG00000046879/ENS
MUSG00000038467/ENS
MUSG00000037331/ENS
MUSG00000020115/ENS
MUSG00000025241/ENS
MUSGO00000038058/ENS
MUSGO00000037062/ENS

MUSG00000027995

1,10E+01

G0:2001235

positive
regulation of
apoptotic
signaling
pathway

16/815

2,46E-02

ENSMUSG00000002307/E

NSMUSG00000036986/EN

SMUSG00000048806/ENS
MUSG00000029863/ENS
MUSG00000022346/ENS
MUSGO0000000915/ENS
MUSG00000040152/ENS
MUSG00000066877/ENS
MUSG00000027466/ENS
MUSGO00000051413/ENS
MUSG00000039304/ENS
MUSGO00000037062/ENS
MUSG00000028211/ENS
MUSG00000026628/ENS
MUSG00000024789/ENS

MUSG00000027660

1,60E+01

G0:0042136

neurotransmit
ter
biosynthetic
process

11/815

2,62E-02

ENSMUSG00000016206/E

NSMUSG00000037580/EN

SMUSG00000003032/ENS
MUSG00000055447/ENS
MUSG00000041736/ENS
MUSG00000031266/ENS
MUSGO00000055148/ENS
MUSG00000027995/ENS
MUSG00000024789/ENS
MUSG00000020826/ENS

MUSG00000025746

1,10E+01

G0:0046634

regulation of
alpha-beta T
cell activation

11/815

2,62E-02

ENSMUSG00000115338/E

NSMUSG00000001123/EN

SMUSG00000067212/ENS
MUSG00000038037/ENS
MUSG00000039217/ENS
MUSG00000042333/ENS
MUSG00000031304/ENS
MUSG00000016496/ENS
MUSGO00000038855/ENS
MUSGO00000018899/ENS

MUSG00000025746

1,10E+01

G0:1903038

negative
regulation of

13/815

2,62E-02

ENSMUSG00000048806/E
NSMUSG00000001123/EN

1,30E+01



leukocyte cell-
cell adhesion

SMUSG00000016206/ENS
MUSG00000021795/ENS
MUSG00000038037/ENS
MUSG00000003032/ENS
MUSG00000042333/ENS
MUSGO0000090958/ENS
MUSG00000016496/ENS
MUSG00000035914/ENS
MUSGO00000056153/ENS
MUSGO00000018899/ENS

MUSG00000069255
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G0:1904892

regulation of
STAT cascade

15/815

2,69E-02

ENSMUSG00000034422/E

NSMUSG00000022906/EN

SMUSG00000048806/ENS
MUSGO00000070904/ENS
MUSGO00000064128/ENS
MUSG00000038037/ENS
MUSG00000039217/ENS
MUSG00000001642/ENS
MUSGO00000053141/ENS
MUSG00000035042/ENS
MUSGO00000018899/ENS
MUSG00000031712/ENS
MUSGO00000030895/ENS
MUSG00000024789/ENS

MUSG00000025746

1,50E+01

G0:0050702

interleukin-1
beta secretion

7/815

2,73E-02

ENSMUSG00000036986/E
NSMUSG00000037860/EN
SMUSG00000022575/ENS
MUSG00000025888/ENS
MUSG00000105504/ENS
MUSGO00000033538/ENS
MUSG00000027995

7,00E+00

G0:0002763

positive
regulation of
myeloid
leukocyte
differentiation

8/815

2,77E-02

ENSMUSG00000027562/E

NSMUSG00000052684/EN

SMUSG00000032501/ENS
MUSG00000035042/ENS
MUSG00000031750/ENS
MUSG00000014599/ENS
MUSG00000021250/ENS

MUSG00000021127

8,00E+00

G0:1904894

positive
regulation of
STAT cascade

11/815

2,80E-02

ENSMUSG00000034422/E

NSMUSG00000022906/EN
SMUSG00000064128/ENS
MUSG00000038037/ENS
MUSG00000039217/ENS
MUSG00000001642/ENS
MUSG00000035042/ENS
MUSG00000031712/ENS
MUSGO00000030895/ENS
MUSG00000024789/ENS

MUSG00000025746

1,10E+01

G0:0032740

positive
regulation of
interleukin-17
production

4/815

2,82E-02

ENSMUSG00000037447/E

NSMUSG00000032508/EN

SMUSG00000039217/ENS
MUSG00000031712

4,00E+00

G0:0039535

regulation of
RIG-I signaling

4/815

2,82E-02

ENSMUSG00000017830/E
NSMUSG00000029826/EN

4,00E+00



pathway

SMUSG00000037921/ENS
MUSG00000055204

313

G0:0042095

interferon-
gamma
biosynthetic
process

4/815

2,82E-02

ENSMUSG00000031639/E

NSMUSG00000039217/EN

SMUSG00000021453/ENS
MUSG00000035914

4,00E+00

G0:0042448

progesterone
metabolic
process

4/815

2,82E-02

ENSMUSG00000033715/E

NSMUSG00000054757/EN

SMUSG00000027068/ENS
MUSG00000038418

4,00E+00

G0:0090398

cellular
senescence

8/815

3,03E-02

ENSMUSG00000020464/E

NSMUSG00000036986/EN
SMUSG00000027641/ENS
MUSG00000020572/ENS
MUSGO00000019699/ENS
MUSG00000004936/ENS
MUSGO00000031540/ENS

MUSG00000021796

8,00E+00

G0:0042088

T-helper 1
type immune
response

7/815

3,03E-02

ENSMUSG00000000791/E
NSMUSG00000037447/EN
SMUSG00000039217/ENS
MUSG00000070427/ENS
MUSG00000021453/ENS
MUSG00000024810/ENS
MUSG00000018899

7,00E+00

G0:0051250

negative
regulation of
lymphocyte

activation

14/815

3,04E-02

ENSMUSG00000048806/E

NSMUSG00000001123/EN

SMUSG00000016206/ENS
MUSG00000034218/ENS
MUSG00000002602/ENS
MUSG00000021795/ENS
MUSG00000038037/ENS
MUSG00000042333/ENS
MUSGO0000090958/ENS
MUSG00000016496/ENS
MUSG00000035914/ENS
MUSGO00000056153/ENS
MUSGO00000018899/ENS

MUSG00000069255

1,40E+01

G0:0050868

negative
regulation of T
cell activation

12/815

3,06E-02

ENSMUSG00000048806/E

NSMUSG00000001123/EN

SMUSG00000016206/ENS
MUSG00000021795/ENS
MUSG00000038037/ENS
MUSG00000042333/ENS
MUSGO0000090958/ENS
MUSG00000016496/ENS
MUSG00000035914/ENS
MUSGO00000056153/ENS
MUSGO00000018899/ENS

MUSG00000069255

1,20E+01

G0:0034123

positive
regulation of
toll-like
receptor
signaling
pathway

5/815

3,06E-02

ENSMUSG00000031639/E
NSMUSG00000073643/EN
SMUSG00000070056/ENS
MUSG00000020641/ENS
MUSG00000027995

5,00E+00

G0:0051767

nitric-oxide

5/815

3,06E-02

ENSMUSG00000026104/E

5,00E+00



synthase
biosynthetic
process

NSMUSG00000020572/EN
SMUSG00000027995/ENS
MUSG00000024789/ENS
MUSG00000035385

314

G0:0051769

regulation of

nitric-oxide
synthase

biosynthetic
process

5/815

3,06E-02

ENSMUSG00000026104/E
NSMUSG00000020572/EN
SMUSG00000027995/ENS
MUSG00000024789/ENS
MUSG00000035385

5,00E+00

G0:1903532

positive
regulation of
secretion by
cell

31/815

3,08E-02

ENSMUSG00000026896/E

NSMUSG00000040296/EN

SMUSG00000027950/ENS
MUSG00000001123/ENS
MUSG00000067212/ENS
MUSGO00000036908/ENS
MUSG00000072244/ENS
MUSGO00000045038/ENS
MUSGO00000037447/ENS
MUSG00000037860/ENS
MUSG00000022575/ENS
MUSG00000022514/ENS
MUSG00000017446/ENS
MUSGO00000004508/ENS
MUSG00000042333/ENS
MUSGO00000031948/ENS
MUSGO00000051790/ENS
MUSG00000016496/ENS
MUSG00000024743/ENS
MUSG00000025888/ENS
MUSG00000035914/ENS
MUSG00000026797/ENS
MUSG00000034584/ENS
MUSG00000002897/ENS
MUSG00000024810/ENS
MUSG00000045502/ENS
MUSGO00000030659/ENS
MUSGO00000033538/ENS
MUSGO00000027995/ENS
MUSG00000024789/ENS

MUSG00000025746

3,10E+01

G0:0043254

regulation of
protein
complex
assembly

30/815

3,14E-02

ENSMUSG00000069874/E

NSMUSG00000024079/EN
SMUSG00000027233/ENS
MUSGO00000040483/ENS

MUSG00000034218/ENS

MUSG00000045038/ENS

MUSGO00000057058/ENS

MUSG00000002233/ENS

MUSG00000000127/ENS

MUSG00000037860/ENS

MUSGO0000000915/ENS

MUSG00000031207/ENS

MUSG00000021676/ENS

MUSG00000015733/ENS

MUSG00000028217/ENS

MUSG00000021266/ENS

MUSG00000016534/ENS

MUSG00000038400/ENS

MUSG00000045795/ENS

3,00E+01



MUSG00000066877/ENS
MUSG00000058624/ENS
MUSG00000028266/ENS
MUSG00000052684/ENS
MUSG00000037062/ENS
MUSG00000034724/ENS
MUSGO00000030921/ENS
MUSG00000021754/ENS
MUSG00000026797/ENS
MUSG00000105504/ENS
MUSG00000027995

315

G0:0032874

positive
regulation of
stress-
activated

MAPK cascade

15/815

3,23E-02

ENSMUSG00000012519/E

NSMUSG00000024079/EN

SMUSG00000024066/ENS
MUSG00000031639/ENS
MUSG00000020357/ENS
MUSG00000061288/ENS
MUSGO00000032508/ENS
MUSGO00000031948/ENS
MUSGO00000038058/ENS
MUSG00000021453/ENS
MUSGO00000070056/ENS
MUSG00000021754/ENS
MUSG00000026872/ENS
MUSG00000026981/ENS

MUSG00000069255

1,50E+01

G0:0034101

erythrocyte
homeostasis

13/815

3,23E-02

ENSMUSG00000026104/E

NSMUSG00000027951/EN

SMUSG00000060802/ENS
MUSG00000002602/ENS
MUSGO00000032698/ENS
MUSGO00000004040/ENS
MUSG00000035692/ENS
MUSGO00000055148/ENS
MUSGO00000070056/ENS
MUSG00000031543/ENS
MUSG00000024789/ENS
MUSG00000028382/ENS

MUSG00000021127

1,30E+01

G0:0050671

positive
regulation of
lymphocyte
proliferation

13/815

3,23E-02

ENSMUSG00000115338/E

NSMUSG00000027950/EN

SMUSG00000067212/ENS
MUSGO00000000791/ENS
MUSG00000032508/ENS
MUSG00000039217/ENS
MUSG00000066877/ENS
MUSGO00000040329/ENS
MUSG00000016496/ENS
MUSGO00000035042/ENS
MUSG00000035914/ENS
MUSG00000031712/ENS

MUSG00000025746

1,30E+01

G0:0060249

anatomical
structure
homeostasis

27/815

3,25E-02

ENSMUSG00000036986/E

NSMUSG00000034218/EN
SMUSG00000037855/ENS
MUSGO00000056220/ENS
MUSGO00000019699/ENS
MUSG00000021795/ENS
MUSG00000002204/ENS

2,70E+01



MUSG00000027562/ENS
MUSG00000021360/ENS
MUSG00000027323/ENS
MUSG00000020128/ENS
MUSG00000023249/ENS
MUSG00000022346/ENS
MUSG00000001642/ENS
MUSG00000042772/ENS
MUSG00000032410/ENS
MUSG00000016534/ENS
MUSG00000110206/ENS
MUSG00000038467/ENS
MUSG00000001416/ENS
MUSG00000040329/ENS
MUSG00000024472/ENS
MUSGO00000015133/ENS
MUSGO00000038301/ENS
MUSG00000024330/ENS
MUSG00000014599/ENS
MUSG00000025746

316

G0:0046638

positive
regulation of
alpha-beta T
cell
differentiation

7/815

3,31E-02

ENSMUSG00000115338/E

NSMUSG00000038037/EN

SMUSG00000039217/ENS
MUSG00000031304/ENS
MUSGO00000038855/ENS
MUSGO00000018899/ENS

MUSG00000025746

7,00E+00

G0:0030316

osteoclast
differentiation

11/815

3,33E-02

ENSMUSG00000048806/E

NSMUSG00000027204/EN

SMUSG00000030157/ENS
MUSG00000027562/ENS
MUSGO00000004508/ENS
MUSG00000035042/ENS
MUSGO00000015133/ENS
MUSG00000038301/ENS
MUSG00000014599/ENS
MUSG00000021250/ENS

MUSG00000046186

1,10E+01

G0:2000379

positive
regulation of
reactive
oxygen
species
metabolic
process

11/815

3,33E-02

ENSMUSG00000024066/E

NSMUSG00000016206/EN

SMUSG00000003032/ENS
MUSG00000039217/ENS
MUSG00000040152/ENS
MUSG00000041736/ENS
MUSGO00000055148/ENS
MUSG00000022126/ENS
MUSGO00000027995/ENS
MUSG00000024789/ENS

MUSG00000025746

1,10E+01

G0:0070304

positive
regulation of
stress-
activated
protein kinase
signaling
cascade

15/815

3,36E-02

ENSMUSG00000012519/E

NSMUSG00000024079/EN

SMUSG00000024066/ENS
MUSG00000031639/ENS
MUSG00000020357/ENS
MUSGO00000061288/ENS
MUSG00000032508/ENS
MUSGO00000031948/ENS
MUSGO00000038058/ENS
MUSG00000021453/ENS

1,50E+01



317

MUSG00000070056/ENS
MUSG00000021754/ENS
MUSG00000026872/ENS
MUSG00000026981/ENS
MUSG00000069255
ENSMUSG00000060802/E
NSMUSG00000048806/EN
T cell cytokine SMUSG00000037447/ENS
G0:0002369 production 6/815 3,38E-02 MUSG00000039217/ENS 6,00E+00
MUSG00000020641/ENS
MUSG00000025746
ENSMUSG00000037447/E
NSMUSG00000032508/EN
interleukin-17 SMUSG00000039217/ENS
G0:0032620 production 6/815 3,38E-02 MUSG00000031154/ENS 6,00E+00
MUSG00000027995/ENS
MUSG00000031712
ENSMUSG00000039217/E
G0:0033028 ag;)opcteostslc 6/815 3,38E-02 MUSG00000045502/ENS 6,00E+00
MUSGO00000038855/ENS
MUSG00000025746
ENSMUSG00000048806/E
type SMUSCO0000020641/ENS
G0:0042092 ;(r:;gounnsi 6/815 3,38E-02 MUSG00000024810/ENS 6,00E+00
MUSG00000018899/ENS
MUSG00000025746
ENSMUSG00000001123/E
regulation of NSMUSG00000067212/EN
alpha-beta T SMUSG00000039217/ENS
G0:0046640 cell 6/815 3,38E-02 MUSG00000042333/ENS 6,00E+00
proliferation MUSG00000016496/ENS
MUSG00000018899
csinionct e
G0:0002830 igzzje 4/815 3,41E-02 SMUSG00000024810/ENS 4,00E+00
MUSG00000025746
response
i pranscoomonso
G0:0032230 trasnysr:sipstsliconl 4/815 3,41E-02 SMUSG00000051790/ENS 4,00E+00
GABAergic MUSG00000006930
oo,
G0:0050755 n;er':)act;ZI;c 4/815 3,41E-02 SMUSG00000038418/ENS 4,00E+00
MUSG00000025746
ENSMUSG00000034218/E
NSMUSG00000045038/EN
positive SMUSG00000057058/ENS
regulation of MUSG00000002233/ENS
G0:0031334 protein 19/815 3,46E-02 MUSG00000000127/ENS 1,90E+01
complex MUSG00000037860/ENS
assembly MUSGO00000000915/ENS
MUSG00000031207/ENS

MUSG00000021676/ENS




MUSG00000028217/ENS
MUSG00000021266/ENS
MUSG00000045795/ENS
MUSG00000066877/ENS
MUSG00000058624/ENS
MUSG00000052684/ENS
MUSG00000037062/ENS
MUSG00000034724/ENS
MUSG00000021754/ENS
MUSG00000105504

318

G0:0002761

regulation of
myeloid
leukocyte
differentiation

12/815

3,56E-02

ENSMUSG00000048806/E

NSMUSG00000027204/EN

SMUSG00000030157/ENS
MUSG00000027562/ENS
MUSG00000022346/ENS
MUSG00000052684/ENS
MUSG00000032501/ENS
MUSGO00000035042/ENS
MUSG00000031750/ENS
MUSG00000014599/ENS
MUSG00000021250/ENS

MUSG00000021127

1,20E+01

G0:0072593

reactive
oxygen
species
metabolic
process

21/815

3,68E-02

ENSMUSG00000024066/E

NSMUSG00000016206/EN

SMUSG00000037580/ENS
MUSGO00000003032/ENS
MUSG00000039217/ENS
MUSG00000029759/ENS
MUSG00000055447/ENS
MUSG00000040152/ENS
MUSG00000041736/ENS
MUSGO00000004040/ENS
MUSGO00000031266/ENS
MUSG00000032066/ENS
MUSGO00000055148/ENS
MUSG00000030921/ENS
MUSG00000015340/ENS
MUSG00000022126/ENS
MUSG00000004231/ENS
MUSGO00000027995/ENS
MUSG00000024789/ENS
MUSG00000020826/ENS

MUSG00000025746

2,10E+01

G0:0034612

response to
tumor
necrosis factor

15/815

3,84E-02

ENSMUSG00000026104/E

NSMUSG00000037580/EN

SMUSG00000037860/ENS
MUSGO00000031948/ENS
MUSG00000035042/ENS
MUSG00000025888/ENS
MUSG00000035373/ENS
MUSG00000022126/ENS
MUSGO00000035186/ENS
MUSGO00000018899/ENS
MUSGO00000033538/ENS
MUSG00000024789/ENS
MUSGO00000035385/ENS
MUSG00000021127/ENS

MUSG00000025746

1,50E+01

G0:0051222

positive

29/815

3,95E-02

ENSMUSG00000026896/E

2,90E+01



regulation of
protein
transport

NSMUSG00000040296/EN
SMUSG00000001123/ENS
MUSGO00000067212/ENS
MUSGO00000036908/ENS
MUSG00000072244/ENS
MUSG00000045038/ENS
MUSGO00000037447/ENS
MUSG00000037860/ENS
MUSG00000022575/ENS
MUSG00000022514/ENS
MUSG00000042333/ENS
MUSGO00000031948/ENS
MUSG00000051790/ENS
MUSG00000016496/ENS
MUSG00000025888/ENS
MUSG00000026433/ENS
MUSGO00000035914/ENS
MUSG00000034584/ENS
MUSG00000002897/ENS
MUSG00000024810/ENS
MUSG00000045502/ENS
MUSG00000034485/ENS
MUSGO00000033538/ENS
MUSG00000027995/ENS
MUSG00000024789/ENS
MUSGO00000035385/ENS
MUSG00000025746/ENS
MUSG00000032328
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G0:0060761

negative
regulation of
response to

cytokine

stimulus

7/815

3,99E-02

ENSMUSG00000034422/E
NSMUSG00000027639/EN
SMUSG00000027951/ENS
MUSGO00000003032/ENS
MUSGO00000074151/ENS
MUSG00000026981/ENS
MUSG00000025746

7,00E+00

G0:0036037

CD8-positive,
alpha-beta T
cell activation

5/815

4,08E-02

ENSMUSG00000067212/E
NSMUSG00000038037/EN
SMUSG00000031154/ENS
MUSG00000016496/ENS
MUSG00000018899

5,00E+00

G0:0016236

macroautopha
gy

16/815

4,16E-02

ENSMUSG00000069874/E

NSMUSG00000057554/EN

SMUSG00000026672/ENS
MUSG00000056692/ENS
MUSG00000021036/ENS
MUSG00000016534/ENS
MUSG00000046879/ENS
MUSG00000038467/ENS
MUSGO00000037331/ENS
MUSG00000020115/ENS
MUSG00000025241/ENS
MUSGO0000038058/ENS
MUSG00000001750/ENS
MUSG00000037062/ENS
MUSG00000028211/ENS

MUSG00000027995

1,60E+01

G0:0060416

response to
growth
hormone

4/815

4,21E-02

ENSMUSG00000004040/E
NSMUSG00000018899/EN
SMUSG00000038508/ENS

4,00E+00



MUSG00000024789

320

G0:1904469

positive
regulation of
tumor
necrosis factor
secretion

4/815

4,21E-02

ENSMUSG00000026896/E

NSMUSG00000040296/EN

SMUSG00000037447/ENS
MUSG00000027995

4,00E+00

G0:2001185

regulation of
CD8-positive,
alpha-beta T
cell activation

4/815

4,21E-02

ENSMUSG00000067212/E

NSMUSG00000038037/EN

SMUSG00000016496/ENS
MUSG00000018899

4,00E+00

G0:0046632

alpha-beta T
cell
differentiation

11/815

4,21E-02

ENSMUSG00000115338/E

NSMUSG00000038037/EN
SMUSG00000039217/ENS
MUSGO00000031154/ENS
MUSGO00000004040/ENS
MUSG00000031304/ENS
MUSG00000021453/ENS
MUSG00000020641/ENS
MUSGO00000038855/ENS
MUSG00000018899/ENS

MUSG00000025746

1,10E+01

G0:0030218

erythrocyte
differentiation

12/815

4,22E-02

ENSMUSG00000026104/E

NSMUSG00000027951/EN

SMUSG00000060802/ENS
MUSGO00000032698/ENS
MUSG00000004040/ENS
MUSGO00000035692/ENS
MUSGO00000055148/ENS
MUSG00000070056/ENS
MUSGO00000031543/ENS
MUSG00000024789/ENS
MUSG00000028382/ENS

MUSG00000021127

1,20E+01

G0:0050856

regulation of T
cell receptor
signaling
pathway

6/815

4,25E-02

ENSMUSG00000036461/E
NSMUSG00000029640/EN
SMUSG00000041187/ENS
MUSG00000026433/ENS
MUSGO00000069255/ENS
MUSG00000062300

6,00E+00

G0:0043367

CD4-positive,
alpha-beta T
cell
differentiation

9/815

4,34E-02

ENSMUSG00000038037/E

NSMUSG00000039217/EN

SMUSG00000031154/ENS
MUSGO00000004040/ENS
MUSG00000031304/ENS
MUSG00000021453/ENS
MUSG00000020641/ENS
MUSGO00000018899/ENS

MUSG00000025746

9,00E+00

G0:0032655

regulation of
interleukin-12
production

7/815

4,35E-02

ENSMUSG00000036908/E
NSMUSG00000016206/EN
SMUSG00000031639/ENS
MUSG00000055447/ENS
MUSG00000040152/ENS
MUSGO00000018899/ENS
MUSG00000027995

7,00E+00

G0:0002695

negative
regulation of
leukocyte

15/815

4,37E-02

ENSMUSG00000048806/E
NSMUSG00000001123/EN
SMUSG00000016206/ENS

1,50E+01



activation

MUSGO00000034218/ENS
MUSG00000002602/ENS
MUSG00000021795/ENS
MUSG00000038037/ENS
MUSG00000000127/ENS
MUSG00000042333/ENS
MUSGO0000090958/ENS
MUSGO00000016496/ENS
MUSGO00000035914/ENS
MUSGO00000056153/ENS
MUSGO00000018899/ENS
MUSG00000069255

321

G0:0046425

regulation of
JAK-STAT
cascade

14/815

4,64E-02

ENSMUSG00000034422/E

NSMUSG00000022906/EN

SMUSG00000048806/ENS
MUSG00000070904/ENS
MUSG00000064128/ENS
MUSG00000038037/ENS
MUSG00000039217/ENS
MUSG00000001642/ENS
MUSG00000035042/ENS
MUSGO00000018899/ENS
MUSG00000031712/ENS
MUSGO00000030895/ENS
MUSG00000024789/ENS

MUSG00000025746

1,40E+01

G0:1903426

regulation of
reactive
oxygen
species

biosynthetic
process

10/815

4,64E-02

ENSMUSG00000016206/E

NSMUSG00000003032/EN
SMUSG00000055447/ENS
MUSG00000041736/ENS
MUSG00000004040/ENS
MUSG00000031266/ENS
MUSGO00000055148/ENS
MUSG00000027995/ENS
MUSG00000024789/ENS

MUSG00000025746

1,00E+01

G0:0032816

positive
regulation of
natural killer
cell activation

5/815

4,66E-02

ENSMUSG00000002602/E
NSMUSG00000039217/EN
SMUSG00000110206/ENS
MUSGO00000018899/ENS
MUSG00000031712

5,00E+00

G0:0035690

cellular
response to
drug

25/815

4,66E-02

ENSMUSG00000002307/E

NSMUSG00000048806/EN
SMUSG00000027950/ENS
MUSG00000002602/ENS

MUSG00000045038/ENS

MUSG00000022587/ENS

MUSG00000027323/ENS

MUSGO00000037860/ENS

MUSG00000022346/ENS

MUSG00000001642/ENS

MUSG00000019907/ENS

MUSG00000040152/ENS

MUSG00000037331/ENS

MUSG00000028367/ENS

MUSGO00000038058/ENS

MUSGO0000000838/ENS

MUSG00000028211/ENS

MUSG00000032177/ENS

2,50E+01
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MUSG00000035373/ENS
MUSG00000022126/ENS
MUSG00000004231/ENS
MUSG00000038418/ENS
MUSG00000024789/ENS
MUSGO00000020826/ENS
MUSG00000025746
negative ENSMUSG00000034422/E
regulation of NSMUSG00000038037/EN
o SMUSG00000039217/ENS
G0:0050732 "t’sfg;:e 7/815 | 4,78E-02 | MUSG00000015133/ENS |  7,00E+00
Shosphorylati MUSG00000030681/ENS
o MUSG00000018899/ENS
MUSGO00000069255
ENSMUSG00000048806/E
NSMUSG00000001123/EN
SMUSG00000016206/ENS
MUSG00000034218/ENS
MUSGO00000002602/ENS
MUSG00000021795/ENS
. MUSG00000038037/ENS
G0:0050866 nelg aFIVef 16/815 | 4,00e-02 | MUSGO0000000127/ENS | ) (o )
‘ cr:ﬁ::ﬁ:/z:.gn / IO MUSGO00000017446/ENS OORF
MUSGO00000042333/ENS
MUSGO00000090958/ENS
MUSG00000016496/ENS
MUSG00000035914/ENS
MUSGO00000056153/ENS
MUSG00000018899/ENS
MUSGO00000069255
ENSMUSG00000025647/E
NSMUSG00000115338/EN
N SMUSG00000036986/ENS
intrinsic
apoptotic MUSG00000034218/ENS
alng MUSG00000022346/ENS
G0:0008630 | ittt 11/815 | 4,98E-02 | MUSGO0000073489/ENS | 1,10E+01
eaponoe to MUSG00000034485/ENS
ONA damage MUSG00000030717/ENS
MUSG00000022676/ENS
MUSG00000028599/ENS
MUSG00000027660
“ign ErshUsooo00002335t
G0:0002577 pro:(;.;smg 4/815 4,98E-02 SMUSG00000040152/ENS 4,00E+00
. MUSG00000038058
presentation
. ENSMUSG00000001642/E
G0:0016137 glycots;lc:fe 4/815 | 4,08e-02 | NSMUSGO0000031266/EN | ) o 1,
: ”:rf)acezc / 2L 02 | SMUSG00000033715/ENS PIURE
MUSG00000054757
regulation of NSMUSC00000022514/
G0:0032656 m;(::ji(t.g;s 4/815 | 4,98E02 | (oo o000sser/ins | HO0EF00
MUSG00000024810
regulation of NSMUSG00000002807 N
GO:0032674 | interleukin-5 4/815 | 4,98E02 | (i ooo0nastofens | +O0EF00
production

MUSG00000005364
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toll-like ENSMUSG00000001123/E
receptor 3 NSMUSG00000036908/EN
G0:0034138 signaling 4/815 4,98E-02 SMUSG00000031639/ENS 4,00E+00
pathway MUSG00000073643
regulation of
viral-induced
cytoplasmic ENSMUSG00000017830/E
pattern NSMUSG00000029826/EN
60:0039531 recognition 4/815 4,98E-02 SMUSG00000037921/ENS 4,00€+00
receptor MUSG00000055204
signaling
pathway
regulation of ENSMUSG00000024079/E
translation in NSMUSG00000036986/EN
60:0043555 response to 4/815 4,98£-02 SMUSG00000066877/ENS 4,00E+00
stress MUSG00000040435
regulation of
early ENSMUSG00000031207/E
endosome to NSMUSG00000004936/EN
G0:2000641 late 4/815 4,98E-02 SMUSGO0000037062/ENS 4,00E+00
endosome MUSG00000020132
transport
Termos GO significativamente enriquecidos por genes subexpressos
ID Description GeneRatio | p.adjust genelD Count
. . ENSMUSG00000040613/E
lipoprotein
G0:0042953 transport 3/47 2,43E-03 | NSMUSG00000000440/EN 3,00E+00
SMUSG00000002992
. . ENSMUSG00000040613/E
lipoprotein
G0:0044872 localization 3/47 2,43E-03 | NSMUSG00000000440/EN 3,00E+00
SMUSG00000002992
ENSMUSG00000074882/E
NSMUSG00000025002/EN
fatty acid SMUSG00000027533/ENS
G0:0006631 metabolic 7/47 5,82E-03 MUSG00000000440/ENS 7,00E+00
process MUSG00000002992/ENS
MUSG00000067231/ENS
MUSG00000060317
epoxygenase ENSMUSG00000074882/E
G0:0019373 P450 pathway 3/47 1,17E-02 | NSMUSG00000025002/EN 3,00E+00
SMUSG00000067231
unsaturated ENSMUSGO00000074882/E
fatty acid NSMUSG00000025002/EN
G0:0033559 metabolic 4/47 1,52€-02 SMUSG00000027533/ENS 4,00€+00
process MUSG00000067231
. . ENSMUSG00000074882/E
G0:0006690 lcosagoll'd 4/47 1,71E-02 NSMUSG00000025002/EN 4,00E+00
‘ ”;erzace(;: / /HEP4 1 sMUSG00000027533/ENS | T
MUSG00000067231
fatty acid ENSMUSG00000074882/E
derivative NSMUSG00000025002/EN
60:1901568 metabolic 4/a7 2,72€-02 SMUSG00000027533/ENS 4,00€+00
process MUSG00000067231
G0:0042738 exogenous 3/47 2,72E-02 | ENSMUSG00000074882/E 3,00E+00
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drug catabolic NSMUSG00000025002/EN
process SMUSG00000067231
ENSMUSG00000021403/E
negative NSMUSG00000031271/EN
. regulation of SMUSG00000028415/ENS
G0:0051346 hydrolase 6/47 2,72E-02 MUSG00000034675/ENS 6,00E+00
activity MUSG00000031385/ENS
MUSG00000035403
arachidonic ENSMUSG00000074882/E
G0:0019369 acid metabolic 3/47 2,78E-02 | NSMUSG00000025002/EN 3,00E+00
process SMUSG00000067231
ENSMUSG00000021403/E
regulation o SMUSC00000028415/ENS
G0:0052547 ij:il\cilii;e 6/47 2,86E-02 MUSG00000021208/ENS 6,00E+00
MUSG00000000440/ENS
MUSG00000035403
Termos GO significativamente enriquecidos por genes superexpressos
ID Description GeneRatio | p.adjust genelD Count
negative ENSMUSG00000052565/E
. NSMUSG00000037725/EN
G0:0010639 reg”'at'olrl' of 5/11 4,18E-04 | SMUSGO0000045328/ENS | 5,00E+00
orogrfr?i:;iin MUSG00000027805/ENS
MUSG00000051235
reglfi?c?::ov:o " ENSMUSG00000052565/E
G0:2001251 chromosome 3/11 9,41E-03 | NSMUSG00000045328/EN 3,00E+00
. SMUSG00000051235
organization
mitotic
spindle ENSMUSG00000045328/E
G0:0007094 assembly 2/11 9,41E-03 NSMUSG00000051235 2,00E+00
checkpoint
spindle ENSMUSG00000045328/E
G0:0071173 assemb!y 2/11 9,41E-03 NSMUSGO00000051235 2,00E+00
checkpoint
mitotic ENSMUSG00000045328/E
G0:0071174 splndlc_? 2/11 9,41E-03 NSMUSGO0000051235 2,00E+00
checkpoint
spindle ENSMUSG00000045328/E
G0:0031577 checkpoint 2/11 9,41E-03 NSMUSG00000051235 2,00E+00
negative
regulation of
mitotic ENSMUSG00000045328/E
60:0045841 metaphase/an 2/11 9,41E-03 NSMUSG00000051235 2,00E+00
aphase
transition
negative
regulation of ENSMUSG00000045328/E
G0:2000816 mitotic S|s'ter 2/11 9,41E-03 NSMUSGO00000051235 2,00E+00
chromatid
separation
negative
regulation of
metaphase/an ENSMUSG00000045328/E
G0:1902100 aphase 2/11 9,41E-03 NSMUSGO00000051235 2,00E+00
transition of
cell cycle
GO0:1905819 negative 2/11 9,41E-03 | ENSMUSG00000045328/E 2,00E+00
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regulation of NSMUSG00000051235
chromosome
separation
negative
regulation of
T ENSMUSG00000045328/E
G0:0033048 mitotic S|s'ter 2/11 9,41E-03 NSMUSG00000051235 2,00E+00
chromatid
segregation
negative
regulation of
. ENSMUSG00000045328/E
G0:0033046 sister . 2/11 9,44E-03 NSMUSG00000051235 2,00E+00
chromatid
segregation
negative
. regulation of ENSMUSG00000045328/E
G0:0051985 chromosome 2/11 9,64E-03 NSMUSG00000051235 2,00E+00
segregation
regulation of
mitotic
ENSMUSG00000045328/E
G0:0030071 | metaphase/an 2/11 9,64E-03 NSMUSGO0000051235 2,00E+00
aphase
transition
negative
regulation of
. o ENSMUSG00000045328/E
G0:0045839 mitotic 2/11 9,64E-03 NSMUSG00000051235 2,00E+00
nuclear
division
regulation of
metaphase/an
ENSMUSG00000045328/E
G0:1902099 aph?se 2/11 9,64E-03 NSMUSGO0000051235 2,00E+00
transition of
cell cycle
metaphase/an
aphase
- ENSMUSG00000045328/E
G0:0007091 tra.n5|t.|on of 2/11 9,64E-03 NSMUSG00000051235 2,00E+00
mitotic cell
cycle
regulation of
mitotic sister ENSMUSG00000045328/E
G0:0010965 chromatid 2/11 9,64E-03 NSMUSG00000051235 2,00E+00
separation
metaphase/an
) aphase ENSMUSG00000045328/E
60:0044784 transition of 2/11 9,64E-03 NSMUSG00000051235 2,00E+00
cell cycle
mitotic sister
. ENSMUSG00000045328/E
G0:0051306 chroma'tld 2/11 9,64E-03 NSMUSGO0000051235 2,00E+00
separation
regulation of
ENSMUSG00000045328/E
GO0:1905818 chromosgme 2/11 9,97E-03 NSMUSGO00000051235 2,00E+00
separation
negative
. regulation of ENSMUSG00000045328/E
G0:0051784 uclear 2/11 9,97E-03 NSMUSGO00000051235 2,00E+00
division
regulation of
T ENSMUSG00000045328/E
G0:0033047 mitotic sister 2/11 1,11E-02 NSMUSGO00000051235 2,00E+00

chromatid
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regulation of ENSMUSG00000052565/E
G0:0033044 chromosome 3/11 1,25E-02 | NSMUSG00000045328/EN 3,00E+00
organization SMUSG00000051235
regulation of
sister ENSMUSG00000045328/E
G0:0033045 chromatid 2/11 1,47E-02 NSMUSG00000051235 2,00E+00
segregation
chromosome ENSMUSG00000045328/E
G0:0051304 separation 2/11 1,74€-02 NSMUSG00000051235 2,00E+00
nuclear ENSMUSG00000045328/E
G0:0000280 division 3/11 1,92E-02 | NSMUSG00000051235/EN 3,00E+00
SMUSG00000025912
regulation of
ENSMUSG00000045328/E
G0:0051983 chromosqme 2/11 2,14E-02 NSMUSG00000051235 2,00E+00
segregation
oreanelle ENSMUSG00000045328/E
G0:0048285 figssion 3/11 2,45E-02 | NSMUSG00000051235/EN 3,00E+00
SMUSG00000025912
mitotic cell
ENSMUSG00000045328/E
G0:0007093 cycle. 2/11 3,03E-02 NSMUSG00000051235 2,00E+00
checkpoint
negative
regulation of
ENSMUSG00000037725/E
G0:1902904 suprarTlolecuIa 2/11 3,50E-02 NSMUSGO00000027805 2,00E+00
r fiber
organization
negative
regulation of
L ENSMUSG00000045328/E
G0:1901991 mitotic cell 2/11 3,50E-02 NSMUSGO00000051235 2,00E+00
cycle phase
transition
mitotic sister
. ENSMUSG00000045328/E
G0:0000070 chroma'Fld 2/11 3,50E-02 NSMUSGO0000051235 2,00E+00
segregation
cellular
ENSMUSG00000051235/E
G0:0071478 resp(.)ns.e to 2/11 3,53E-02 NSMUSG00000038418 2,00E+00
radiation
negative
regulation of ENSMUSG00000037725/E
G0:0051494 2/11 3,53E-02 2,00E+00
cytoskeleton / ! NSMUSG00000027805 ST
organization
negative
regulation of
ENSMUSG00000045328/E
G0:1901988 cell cycle 2/11 3,87E-02 NSMUSG00000051235 2,00E+00
phase
transition
positive
. regulation of ENSMUSG00000045328/E
G0:0045931 mitotic cell 2/ 3,878-02 NSMUSG00000051235 2,00E+00
cycle
protein-DNA
. ENSMUSG00000052565/E
G0:0065004 complex 2/11 3,99E-02 NSMUSG00000045328 2,00E+00
assembly
) cell cycle ENSMUSG00000045328/E
G0:0000075 checkpoint 2/11 4,16E-02 NSMUSGO0000051235 2,00E+00
. regulation of ENSMUSG00000045328/E
G0:0007088 itotic 2/11 4,23E-02 NSMUSGO00000051235 2,00E+00
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G0:0000819

sister
chromatid
segregation

2/11

4,23E-02

ENSMUSG00000045328/E
NSMUSG00000051235

2,00E+00

G0:0070507

regulation of
microtubule
cytoskeleton
organization

2/11

4,75E-02

ENSMUSG00000037725/E
NSMUSG00000051235

2,00E+00

G0:0071824

protein-DNA
complex
subunit

organization

2/11

4,75E-02

ENSMUSG00000052565/E
NSMUSG00000045328

2,00E+00

G0:0051783

regulation of
nuclear
division

2/11

4,75E-02

ENSMUSG00000045328/E
NSMUSG00000051235

2,00E+00

G0:0072203

cell
proliferation
involved in
metanephros
development

1/11

4,75E-02

ENSMUSG00000038418

1,00E+00

G0:1905820

positive
regulation of
chromosome
separation

1/11

4,75E-02

ENSMUSG00000045328

1,00E+00

G0:0072124

regulation of
glomerular

mesangial cell
proliferation

1/11

4,75E-02

ENSMUSG00000038418

1,00E+00

G0:0010948

negative
regulation of

cell cycle

process

2/11

4,75E-02

ENSMUSG00000045328/E
NSMUSG00000051235

2,00E+00

G0:0042033

chemokine
biosynthetic
process

1/11

4,75E-02

ENSMUSG00000038418

1,00E+00

G0:0045073

regulation of

chemokine

biosynthetic
process

1/11

4,75E-02

ENSMUSG00000038418

1,00E+00

G0:0070914

UV-damage
excision repair

1/11

4,75E-02

ENSMUSG00000051235

1,00E+00

G0:0072110

glomerular
mesangial cell
proliferation

1/11

4,75E-02

ENSMUSG00000038418

1,00E+00

G0:0090193

positive
regulation of
glomerulus
development

1/11

4,75E-02

ENSMUSG00000038418

1,00E+00

G0:0032886

regulation of
microtubule-
based process

2/11

4,75E-02

ENSMUSG00000037725/E
NSMUSG00000051235

2,00E+00

G0:0045930

negative
regulation of
mitotic cell
cycle

2/11

4,75E-02

ENSMUSG00000045328/E
NSMUSG00000051235

2,00E+00

G0:0061418

regulation of
transcription

1/11

4,75E-02

ENSMUSG00000038418

1,00E+00
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G0:0072216

positive
regulation of
metanephros
development

1/11

4,75E-02

ENSMUSG00000038418

1,00E+00

G0:0090266

regulation of
mitotic cell
cycle spindle
assembly
checkpoint

1/11

4,75E-02

ENSMUSG00000051235

1,00E+00

G0:1903504

regulation of
mitotic
spindle

checkpoint

1/11

4,75E-02

ENSMUSG00000051235

1,00E+00

G0:0090068

positive
regulation of

cell cycle

process

2/11

4,75E-02

ENSMUSG00000045328/E
NSMUSG00000051235

2,00E+00

G0:0051315

attachment of
mitotic
spindle

microtubules

to kinetochore

1/11

4,75E-02

ENSMUSG00000045328

1,00E+00

G0:0051988

regulation of
attachment of
spindle
microtubules
to kinetochore

1/11

4,75E-02

ENSMUSG00000045328

1,00E+00

G0:0072224

metanephric
glomerulus
development

1/11

4,75E-02

ENSMUSG00000038418

1,00E+00

G0:0098813

nuclear
chromosome
segregation

2/11

4,75E-02

ENSMUSG00000045328/E
NSMUSG00000051235

2,00E+00

G0:1901990

regulation of
mitotic cell

cycle phase
transition

2/11

4,75E-02

ENSMUSG00000045328/E
NSMUSG00000051235

2,00E+00

G0:0042448

progesterone
metabolic
process

1/11

4,75E-02

ENSMUSG00000038418

1,00E+00

G0:0051382

kinetochore
assembly

1/11

4,75E-02

ENSMUSG00000045328

1,00E+00

G0:0072109

glomerular
mesangium
development

1/11

4,75E-02

ENSMUSG00000038418

1,00E+00

G0:0090231

regulation of
spindle
checkpoint

1/11

4,75E-02

ENSMUSG00000051235

1,00E+00

G0:1901722

regulation of
cell
proliferation
involved in
kidney

1/11

4,75E-02

ENSMUSG00000038418

1,00E+00
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microtubule-
ENSMUSG00000045328/E
G0:0007018 based 2/11 4,75E-02 NSMUSG00000036768 2,00E+00
movement
DNA ENSMUSG00000052565/E
G0:0006310 recombination 2/11 4,758-02 NSMUSG00000051235 2,00E+00
regulation of
ketone
G0:0010566 . . 1/11 4,75E-02 ENSMUSG00000038418 1,00E+00
biosynthetic
process
GO:0016584 | nucleosome 1/11 | 475602 | ENSMUSG00000052565 | 1,00E+00
positioning
chemokine
G0:0050755 metabolic 1/11 4,75E-02 ENSMUSG00000038418 1,00E+00
process
regulation of
G0:0090192 glomerulus 1/11 4,75E-02 ENSMUSG00000038418 1,00E+00
development
modification
of
G0:0098885 postsynaptic 1/11 4,75E-02 ENSMUSG00000027805 1,00E+00
actin
cytoskeleton
mitotic ENSMUSG00000045328/E
G0:0140014 n'uFlt'ear 2/11 4,75E-02 NSMUSGO00000051235 2,00E+00
division
C21-steroid
Go:0006700 | formone 1/11 | 475602 | ENSMUSG00000038418 | 1,00E+00
biosynthetic
process
positive
regulation of
G0:0062033 mitotic sister 1/11 4,75E-02 ENSMUSG00000045328 1,00E+00
chromatid
segregation
GO:0080182 | MStOMEH3KA 0| 475602 | ENSMUSG00000052565 | 1,00E+00
trimethylation
. epithelial cell ENSMUSG00000027805/E
G0:0010631 migration 2/11 4,75E-02 NSMUSGO00000072437 2,00E+00
. epithelium ENSMUSG00000027805/E
G0:0090132 migration 2/11 4,75E-02 NSMUSG00000072437 2,00E+00
tissue ENSMUSG00000027805/E
G0:0090130 migration 2/11 4,75E-02 NSMUSG00000072437 2,00E+00
piRNA
G0:0034587 metabolic 1/11 4,75E-02 ENSMUSG00000025912 1,00E+00
process
cellular
response to ENSMUSG00000051235/E
G0:0071214 abiotic 2/11 4,75E-02 NSMUSG00000038418 2,00E+00
stimulus
cellular
response to ENSMUSG00000051235/E
G0:0104004 environmental 2/11 4,758-02 NSMUSG00000038418 2,00E+00
stimulus
regulation of
cell cycle ENSMUSG00000045328/E
G0:1901987 phase 2/11 4,75E-02 NSMUSGO00000051235 2,00E+00

transition




G0:0010529

negative
regulation of
transposition

1/11

4,75E-02

ENSMUSG00000025912
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1,00E+00

G0:0031936

negative
regulation of

chromatin

silencing

1/11

4,75E-02

ENSMUSG00000052565

1,00E+00

G0:0046886

positive
regulation of

hormone
biosynthetic

process

1/11

4,75E-02

ENSMUSG00000038418

1,00E+00

G0:1900151

regulation of
nuclear-
transcribed
MRNA
catabolic
process,
deadenylation
-dependent
decay

1/11

4,75E-02

ENSMUSG00000072437

1,00E+00

G0:1900153

positive
regulation of
nuclear-
transcribed
mRNA
catabolic
process,
deadenylation
-dependent
decay

1/11

4,75E-02

ENSMUSG00000072437

1,00E+00

G0:0010528

regulation of
transposition

1/11

4,85E-02

ENSMUSG00000025912

1,00E+00

G0:0051383

kinetochore
organization

1/11

4,85E-02

ENSMUSG00000045328

1,00E+00

G0:0070498

interleukin-1-
mediated
signaling
pathway

1/11

4,85E-02

ENSMUSG00000038418

1,00E+00

Termos GO significativamente enriquecidos por genes subexpressos

Description

GeneRatio

p.adjust

genelD

Count

G0:0000280

nuclear
division

6/30

1,26E-02

ENSMUSG00000045328/E
NSMUSG00000033952/EN
SMUSG00000028312/ENS
MUSG00000027715/ENS
MUSG00000041147/ENS
MUSG00000032218

6,00E+00
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ENSMUSG00000045328/E
NSMUSG00000033952/EN
organelle SMUSG00000028312/ENS
G0:0048285 fission 6/30 1,26E-02 MUSG00000027715/ENS 6,00E+00
MUSG00000041147/ENS
MUSG00000032218
ENSMUSG00000028820/E
chromosome NSMUSG00000045328/EN
G0:0007059 segregation 5/30 1,42E-02 | SMUSG00000028312/ENS 5,00E+00
MUSG00000041147/ENS
MUSG00000005233
ENSMUSG00000028820/E
positive NSMUSG00000045328/EN
G0:0045787 regulation of 5/30 2,05E-02 | SMUSG00000027715/ENS 5,00E+00
cell cycle MUSG00000041147/ENS
MUSG00000032218
mitotic ENSMUSG00000037725/E
G0:0000281 cytokinesis 3/30 2,41E-02 | NSMUSG00000041147/EN 3,00E+00
SMUSG00000024989
cytoskeleton- ENSMUSG00000037725/E
G0:0061640 dependent 3/30 2,91E-02 | NSMUSG00000041147/EN 3,00E+00
cytokinesis SMUSG00000024989
kinetochore ENSMUSG00000045328/E
G0:0051383 organization 2/30 2,95€-02 NSMUSG00000028312 2,00E+00
nuclear NSMUSG00000045538/EN
G0:0098813 c:er;rzg:gge 4/30 3,19E-02 SMUSG00000028312/ENS 4,00E+00
MUSG00000041147
mictotubule: NSMIUSG00000045555EX
G0:0007018 m::;:int 4/30 3,19E-02 SMUSG00000028576/ENS 4,00E+00
MUSG00000036768
NSMUSG00000028513/EN
G0:0140014 SIL\J/T:?;: 4/30 3,40E-02 SMUSGO00000027715/ENS 4,00E+00
MUSG00000032218
positive
regulation of ENSMUSG00000028820/E
G0:0051984 chromosome 2/30 3,98E-02 NSMUSG00000045328 2,00E+00
segregation
attachment of
spindle ENSMUSG00000045328/E
G0:0008608 microtubules 2/30 4/458-02 NSMUSG00000041147 2,00E+00
to kinetochore
Termos GO significativamente enriquecidos por genes superexpressos
ID Description GeneRatio | p.adjust genelD Count
DNA damage
response,
signal
transduction ENSMUSG00000060938/E
G0:0006977 by p53 class 3/56 1,44E-03 | NSMUSG00000059552/EN 3,00E+00
mediator SMUSG00000027510
resulting in
cell cycle
arrest
signal ENSMUSG00000060938/E
G0:0072431 transduction 3/56 1,44E-03 | NSMUSG00000059552/EN 3,00E+00
involved in SMUSG00000027510
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mitotic G1
DNA damage
checkpoint
intracellular
tra:;iﬁi'tion ENSMUSGO00000060938/E
G0:1902400 involved in G1 3/56 1,44E-03 | NSMUSG00000059552/EN 3,00E+00
DNA damage SMUSG00000027510
checkpoint
signal
t?ﬁ:ﬁ?ﬁﬁ 4 ENSMUSG00000060938/E
G0:0072413 mitotic cell 3/56 1,48E-03 | NSMUSG00000059552/EN 3,00E+00
SMUSG00000027510
cycle
checkpoint
signal
t?ﬁ:ﬁ?ﬁﬁ 4 ENSMUSG00000060938/E
G0:1902402 mitotic DNA 3/56 1,48E-03 | NSMUSG00000059552/EN 3,00E+00
SMUSG00000027510
damage
checkpoint
signal
tir:\r/';jv‘;c;'& 4 ENSMUSGO00000060938/E
G0:1902403 mitotic DNA 3/56 1,48E-03 | NSMUSG00000059552/EN 3,00E+00
. . SMUSG00000027510
integrity
checkpoint
DNA damage
response,
signal
tgsnps:?’”:::: ENSMUSG00000060938/E
G0:0006978 mediator 3/56 1,56E-03 | NSMUSG00000059552/EN 3,00E+00
L SMUSG00000027510
resulting in
transcription
of p21 class
mediator
DNA damage
re:;:;r;e, ENSMUSGO00000060938/E
G0:0042772 transduction 3/56 1,65E-03 | NSMUSG00000059552/EN 3,00E+00
L SMUSG00000027510
resulting in
transcription
mitotic G1 ENSMUSG00000060938/E
G0:0031571 DNA damage 3/56 2,01E-03 | NSMUSG00000059552/EN 3,00E+00
checkpoint SMUSG00000027510
G1 DNA ENSMUSG00000060938/E
G0:0044783 damage 3/56 2,01E-03 | NSMUSG00000059552/EN 3,00E+00
checkpoint SMUSG00000027510
mitotic G1/S ENSMUSG00000060938/E
G0:0044819 transition 3/56 2,01E-03 | NSMUSG00000059552/EN 3,00E+00
checkpoint SMUSG00000027510
signal
transduction ENSMUSG00000060938/E
G0:0072395 involved in 3/56 4,97E-03 | NSMUSGO00000059552/EN 3,00E+00
cell cycle SMUSG00000027510
checkpoint
G0:0072401 signal 3/56 4,97E-03 | ENSMUSG00000060938/E 3,00E+00
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transduction NSMUSG00000059552/EN
involved in SMUSG00000027510
DNA integrity
checkpoint
signal
transduction ENSMUSG00000060938/E
G0:0072422 involved in 3/56 4,97E-03 | NSMUSG00000059552/EN 3,00E+00
DNA damage SMUSG00000027510
checkpoint
es(tjf;"ilgs"t ENSMUSG00000041736/E
. o . NSMUSG00000002083/EN
G0:0072655 I::lci:;lzs;c)lggr?s 4/56 7,22E-03 SMUSG00000025408/ENS 4,00E+00
n MUSG00000067847
protein ENSMUSG00000041736/E
localization to NSMUSG00000002083/EN
60:0070585 mitochondrio 4/56 8,708-03 SMUSG00000025408/ENS 4,00E+00
n MUSG00000067847
" pj:'tti'(‘)’s o ENSMUSG00000060938/E
G0:0071158 fell evele 3/56 9,28E-03 | NSMUSG00000059552/EN 3,00E+00
¥ SMUSG00000027510
arrest
intrinsic
apoptotic
Z'tgh”;!”%n ENSMUSG00000002083/E
G0:0042771 :asponsz to 3/56 1,27E-02 | NSMUSGO00000060938/EN 3,00E+00
DNA damage SMUSG00000059552
by p53 class
mediator
positive
regulation of
transcription
from RNA
) polymerase Il ENSMUSG00000059552/E
G0:1990440 promoter in 2/56 2,22E-02 NSMUSGO00000025408 2,00E+00
response to
endoplasmic
reticulum
stress
signal ENSMUSG00000002083/E
transduction NSMUSG00000060938/EN
60:0072331 by p53 class 4/56 253802 | ¢\ 1UsG00000059552/ENs | 4O0E+00
mediator MUSG00000027510
mitotic DNA ENSMUSG00000060938/E
G0:0044773 damage 3/56 2,53E-02 | NSMUSG00000059552/EN 3,00E+00
checkpoint SMUSG00000027510
ER overload ENSMUSG00000059552/E
G0:0006983 2/56 2,53E-02 2,00E+00
response / ! NSMUSG00000025408 ST
regulation of ENSMUSG00000060938/E
G0:0071156 cell cycle 3/56 2,53E-02 | NSMUSG00000059552/EN 3,00E+00
arrest SMUSG00000027510
ENSMUSG00000060938/E
. cell cycle NSMUSG00000059552/EN
G0:0007050 arrest 4/56 2,53E-02 SMUSG00000025408/ENS 4,00E+00
MUSG00000027510
intrinsic ENSMUSG00000002083/E
G0:0070059 3/56 2,53E-02 3,00E+00
apoptotic / ! NSMUSG00000059552/EN ! *
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signaling SMUSG00000025408
pathway in
reSponSEtO
endoplasmic
reticulum
stress
DNA damage
re;‘;‘:;e' ENSMUSG00000060938/E
Go:0030330 | 8% 3/56 2,53E-02 | NSMUSG00000059552/EN |  3,00E+00
SMUSG00000027510
by p53 class
mediator
cellular ENSMUSG00000002083/E
GO:0071479 | responseto 3/56 2,53E-02 | NSMUSGO0000060938/EN |  3,00E+00
lonizing SMUSG00000059552
radiation
negative
reg”('salt/':” of ENSMUSG00000060938/E
G0:2000134 | o 3/56 2,53E-02 | NSMUSG00000059552/EN |  3,00E+00
e SMUSG00000027510
mitotic cell
cycle
positive
regulation of T ENSMUSG00000002083/E
60:0070234 | I apoptotic 2/56 262802 |\ sMUSG00000059552 2,00€+00
process
mitotic DNA ENSMUSG00000060938/E
G0:0044774 integrity 3/56 2,62E-02 | NSMUSG00000059552/EN |  3,00E+00
checkpoint SMUSG00000027510
positive
regulation of ENSMUSG00000002083/E
G0:2001244 a';;g't‘:t?c 3/56 2,62E-02 | NSMUSGO0000060938/EN |  3,00E+00
POPEE SMUSG00000059552
signaling
pathway
negative
regulation of ENSMUSG00000060938/E
G0:1902807 | cell cycle G1/S 3/56 2,77E-02 | NSMUSG00000059552/EN |  3,00E+00
phase SMUSG00000027510
transition
regulation of
. thymocyte ENSMUSG00000002083/E
G0:0070243 amoptotic 2/56 33602 | o 000595es 2,00E+00
process
. ENSMUSG00000057863/E
cytoplasmic
Goo002181 | VR 3/56 3,57E-02 | NSMUSG00000031490/EN |  3,00E+00
SMUSG00000060938
intrinsic
i?gonﬁ?rfg ENSMUSG00000002083/E
Go:0072332 | ~re 3/56 3,57E-02 | NSMUSG00000060938/EN |  3,00E+00
SMUSG00000059552
p53 class
mediator
G1/s ENSMUSG00000031490/E
transition of NSMUSG00000060938/EN
GO:0000082 | i tic cell 4/56 357802 | o\ 1UsG00000059552/ENs | 4O0E00
cycle MUSG00000027510
G0:0043525 positive 3/56 3,57E-02 | ENSMUSGO0000002083/E |  3,00E+00
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regulation of NSMUSG00000059552/EN
neuron SMUSG00000025408
apoptotic
process
ENSMUSG00000041736/E
NSMUSG00000002083/EN
mitochondrio SMUSG00000059552/ENS
60:0007005 n organization 6/56 3,65E-02 MUSG00000020153/ENS 6,00E+00
MUSG00000067847/ENS
MUSG00000049422
positive
regulation of
ENSMUSG00000002083/E
G0:0070230 |ymphocyte 2/56 4,30E-02 NSMUSGO00000059552 2,00E+00
apoptotic
process
thymocyte
. . ENSMUSG00000002083/E
G0:0070242 apoptotic 2/56 4,30E-02 NSMUSG00000059552 2,00E+00
process
ENSMUSG00000031490/E
cell cycle G1/S
NSMUSG00000060938/EN
G0:0044843 tr::;i;n 4/56 4,30E-02 SMUSG00000059552/ENS 4,00E+00
MUSG00000027510
tra:;iﬁi'tion ENSMUSGO00000060938/E
G0:0042770 in response to 3/56 4,75E-02 | NSMUSGO00000059552/EN 3,00E+00
P SMUSG00000027510

DNA damage




