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BACKGROUND

Surveillance of arboviruses in mosquito was conducted in Zambia to provide Mosquito identification, flavivirus screening and whole genome analysis Analysis of 5'- and 3'-untranslated
information for disease control and prevention and to make an informed decision Mosauito identification based on All mosaquitoes were pooled based on | o regions (UTRs)
on future disease outbreaks [(a) to (e), in the below figure]. To date, we have o gene e theirspecies (1-40 mosauitoes/poo) A i FBS weint BICVASHER.
collected 15,198 female mosquitoes from various sites in Zambia consisting of U ) We used Covariance Models (CMs) to
several species. We screened for flaviviruses and virus isolation was performed on e characterize and find evolutionary conserved
the positive samples. Whole genome sequencing was performed on the isolated found I roguct: “250 B0 oois elements in viral UTRs. CMs are statistical

models that extend Hidden Markov Models
(HMMs) by structure information. We built on
previously published CMs for dISFVs
(Ochsenreiter et al., 2019) and characterize
novel elements based on structural
alignments of dISFV 5'-UTR and 3’UTR
regions. RNAalifold (from the ViennaRNA
package) was performed to compute

viruses using llumina Miseq platform and rapid amplification cDNA ends method n"
[(1) to (3), in the below figure]. - dan BLAST an-Flavivirus o

Cell line: C6/36 cells (Aedes albopictus cell line);
Vero cells (African green monkey kidney cells);
BHK-21 cells (baby hamster kidney cells)

Whole genome ‘ Virus ‘ Inoculation
identification detection of lysates

1. Next generation sequencing Appearance of CPE detection of viral
2. Rapid amplification cDNA Ends (RACE) genome in supernatants

Construction of phylogenetic tree consensus structures of locally stable RNA
Maximum Likelihood tree was constructed based on full-genome sequence using MEGA 7 elements.e.lnd iteratively build novell CMs that
software. The phylogenetic tree was tested with bootstrap analysis with 1000 replications. are specific for structured RNAs in dISFVs
All genome sequences were aligned using MUSCLE program. UTRs.
> TR # UTR ¥

To identify and characterize flaviviruses isolated from mosquitoes collected in several places in Zambia

Circular phylogenetic tree of Flaviviruses

NS5 gene
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3,304 female mosquitoes collected from Zambia in 2017 were pooled (n=207), homogenized LR ﬁ T, £
and RNA extracted. We identified NS5 gene sequence of Barkedji virus (BJV) in four mosquito s " =R

pools (table above). The full genome analysis revealed two different viruses, BJV and BJV-like

Consensus structure prediction
virus (BJLV) with nucleotide identity with BJV isolate Oman 96.2% and 76.2%, respectively. P

of conserved elements in dISFVs 5'-UTRs
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-acilitate the virus-host interaction (Ziv O, et al., Nat Methods, 2018).
Host’s immune modulation by develop the sub-genomic flavivirus RNA (sfRNA) (Ng WG, et al., Viruses, 2017).
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Consensus structure prediction of conserved elements in dISFVs 3'-UTRs
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the compensatory mutations in the| |9'-UTRS. The conserved structure element of dISFVs 5-UTRs alongside capsid
corresponding column of the alignment. protein region, SLA (a), SLB (b) and cHP (c). The consensus structure was built
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4 The 5-UTRs prediction of BJV Zambia and

BJLV. The 5'-UTRs of BJV Zambia and BJLV displayed
o o the canonical structure of 5-UTRs such as SLA, SLB
A and, as part of capsid protein nucleotide sequence,
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> Barkedji-like virus (dISFVs) cHP. The start codon is highlighted in red.
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STRUCTURE ABBREVIATION

SL: stem loop

DB: dumbbell

XrBNA-like: exoribonuclease resistance-like
domain | domain | domain il iy 4 |RCS: repeat conserved-sequence

> Culex Flavivirus (cISFVs) > Nhumirim virus (dISFVs) 35t CS: conserved-sequence
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i Hos] DISCUSSION & CONCLUSION X}

In this study, we identified and characterized a new strain of BJV (10,899 nt) and a novel flavivirus, BJLV (10,885 nt) isolated from Culex sp. mosquitoes in Zambia. Characterization of 5'-
and 3'-UTRs revealed the similarity between dISFVs and MBFVs through their structure homologs, specifically for BJV Zambia, BJLV and MBFVs. Kenney et al., (J Gen Virol, 2014)
hypothesized that dISFVs might be able to replicate in yet to be determined non-insect secondary host. Based on these results, further investigation is needed to verify the ability of BJV
and BJLV to infect and replicate mammalian host.
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