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amostragem associada a sequenciamento de genomas virais 2020. Dissertacdo (Mestrado
Académico em Biociéncias ¢ Biotecnologia em Saude) — Instituto Aggeu Magalhies,
Fundacéo Oswaldo Cruz, Recife, 2020.

RESUMO

Arbovirus sdo virus que necessitam de um vetor artropode, como 0s mosquitos e carrapatos,
para serem transmitidos aos seres humanos. No Brasil, hd uma grande variedade de arbovirus
circulantes, que compde um cenario epidemiologico extenso. Os métodos de vigilancia para
esses arbovirus sdo feitos de maneira que ndo se identifica o genoétipo viral circulante, no
entanto, estes virus podem acumular mutacdes de maneira que podem ressurgir como novas
epidemias. Tecnologias para o monitoramento viral estdo sendo implementadas em diferentes
cenarios para a obtencdo do genoma viral, como o sequenciamento direto de mosquitos
infectados realizado com condic¢des de campo. Uma nova tecnologia de monitoramento viral
utilizando FTA Cards vem se mostrando robusta para realizar a captura de particulas virais
direto da saliva de mosquitos infectados. Sendo assim, a proposta deste trabalho ¢ realizar a
combinagdo de duas técnicas, realizando o sequenciamento de larga escala a partir de FTA
Cards para entender a robustez em capturar o genoma destes arbovirus. Para tanto, fémeas de
Ae. aegypti foram alimentadas artificialmente com o virus Zika e FTAs foram utilizados para
recuperar particulas virais. FTA Cards colocados em campo junto a armadilhas BR-OVT para
diagnostico de arbovirus em campo por RT-qPCR e PCR Nesfed convencional. Apos estes
serem confirmados como positivos, através de RT-qPCR, ¢ sequenciados utilizando o kit
Nextera XT (Miseq I[llumina). Ao todo, foram sequenciados seis FTA Cards de Campo e seis
FTA Cards de laboratorios positivos para o virus Zika, onde estes apresentaram o genoma
fragmentado. Foram diagnosticados 19 FTA Cards de Campo positivos para o virus Zika no
RT-qPCR. 18 FTA Cards foram positivos no PCR Nested convencional, dois para o virus
chikungunya e 16 para o virus dengue 2. Ass analises filogenéticas mostraram que os virus
sequenciados sdo os circulantes na regido Nordeste. Neste trabalho foi possivel avaliar que o
FTA Card tem um grande potencial para ser usado na vigilancia continua de arbovirus, porém
ele ndo ¢ capaz de recuperar o genoma completo utilizando a abordagem de sequenciamento
por amplicons.

Palavras chave: FTA Card; sequenciamento de nova geracdo; genomas; arbovirus
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ABSTRACT

Arboviruses are viruses that need an arthropod vector to infect humans. Brazil has numerous
described arboviruses, such as dengue virus, Zika virus and chikungunya virus. Moreover, the
country has many mosquito vector species, such as Aedes aegypti, Aedes albopictus, and
Culex spp. The surveillance method used for these arboviruses does not identify their genomic
profile. These viruses have a high mutation rate and are thus able to accumulate mutations and
re-emerge as new epidemics. The classical identification of virus RNA sequences uses
sequencing of clinical samples or cell cultures, but, due to the high mutation rate, the genetic
profile of the virus sequence may not be the same as that of the circulating virus. The search
for new technology for viral monitoring using FTA Card® has proven robust in performing
the capture of viral particles directly from the saliva of mosquitoes, being able to detect the
viruses through sensitivity techniques, such as Real-Time PCR. This study aims to perform
two techniques in combination: high-throughput sequencing of FTA Cards samples (for
understanding storage capacity) and total genome capture of these arboviruses. The protocol
used was artificial feeding of ReclLab lineage Aedes aegypti mosquitoes with Zika-virus
infected blood. Subsequently, we carried out the capture of the virus particle using FTA Cards
soaked in sucrose solution as feed. FTA Cards were placed in the field in BR-OVT traps for
arbovirus diagnosis using RT-qPCR and conventional Nested PCR. After being confirmed
using Real-Time PCR, the FTA Cards were sequenced using the Illumina platform. A total of
12 FTA Cards testing positive for Zika virus were sequenced—six from the field and six from
the laboratory . Our results show the FTA Cards contained fragmented genomes. Nineteen
FTA Cards tested positive using RT-qPCR for Zika virus from the field. Eighteen FTA Cards
were positive using conventional Nested PCR. Two tested positive for chikungunya virus and
16 for dengue serotype 2 virus. Phylogenetic analysis demonstrated that sequenced viruses
had circulated in the Northeast region. In the present study, it was possible to demonstrate that
FTA Cards have great potential for continuous arbovirus surveillance. However, the FTA Card
technology is not able to recover the complete genome using the amplicon sequencing
approach.

Key-words: FTA Card; sequencing; arboviruses.
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