Genomic surveillance of Rift Valley fever virus
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Introduction

Previous phylogenetic studies on Rift Valley fever virus (RVFV) have identified 15 lineages, designated from A to O, circulating in sub-Saharan Africa.

Genomic surveillance to elucidate genetic diversity of the virus is crucial in understanding the emergence and spread of outbreaks as well as prevention interventions.

We present a computational tool for rapidly classifying and assigning lineages of RVFV isolates using 4 classifiers, namely glycoprotein (gn) and whole genome sequences (L, M and S-
segments). The method is available as a web application and a command line tool.
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constructed followed by lineage assignment. An output file with the
lineage assignment, bootstrap values and likelihood test ratio is generated
in comma-separated values (CSV) file format.

Findings

Lineage assignment in outbreak clinical samples using the 4 classifiers (L,

Congruency in tree topology of maximum likelihood phylogenetic High sensitivity, specificity and accuracy in assignment of lineages M and S whole genome segments and Gn) indicate correct classification.
trees indicating low occurrence of genetic using the glycoprotein Gn classifier.
recombination/reassortment.
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different clades corresponding to the fifteen major lineages and

sequences of the glycoprotein (490 bp) gene aligned with MAFFT and ML tree showing where a query sequence (DVS-321) is clustered in the tree.

inferred under the GTR+I+G substitution model, (B) 47 sequences of the Small
(S) segment (1690 bp), (C) 47 sequences of the Medium (M) segment (3885
bp) and (D) 47 sequences of the Large (L) segment (6404 bp). All the trees
show similar topology for all the lineages.

Conclusions and limitations

RVFV Typing tool presented here allows for fast and accurate classification of RVFV species and lineages within a few
minutes using the whole genome (L, M, & S-segments) and/or the partial glycoprotein Gn (490 bp) sequences.

Contribution to Uganda’s livestock development agenda
 (Capacity building in next generation sequencing of pathogens and field epidemiological studies.
 Timely determination of circulating lineages.
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