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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.

Methods

Pictures

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.
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Findings
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Contribution to Uganda’s livestock development agenda

• Capacity building in next generation sequencing of pathogens and field epidemiological studies. 

• Timely determination of circulating lineages.

Lineage Known TP TN FP FN TPR FPR ACC

A 13 13 115 0 0 100.0 0.0 100.0

B 1 1 127 0 0 100.0 0.0 100.0

C 44 44 84 0 0 100.0 0.0 100.0

D 1 1 127 0 0 100.0 0.0 100.0

E 7 7 121 0 0 100.0 0.0 100.0

F 1 1 127 0 0 100.0 0.0 100.0

G 8 8 120 0 0 100.0 0.0 100.0

H 12 12 116 0 0 100.0 0.0 100.0

I 2 2 126 0 0 100.0 0.0 100.0

J 1 1 127 0 0 100.0 0.0 100.0

K 11 11 117 0 0 100.0 0.0 100.0

L 10 10 118 0 0 100.0 0.0 100.0

M 2 2 126 0 0 100.0 0.0 100.0

N 13 13 115 0 0 100.0 0.0 100.0

O 2 2 126 0 0 100.0 0.0 100.0

Table 1. Validation/testing of the RVFV Typing tool to classify partial and 
whole genome sequences (n=128) using glycoprotein sequences. The 
classification results were compared to manual phylogenetic analysis. 
Abbreviations as used in this table: TP = True Positives, TN = True Negatives, 
FP = False Positives, FN = False Negatives, TPR = True Positive Rate, FPR = 
False Positive Rate, ACC=Accuracy.

Figure 4. Phylogenetic analysis using Gn and whole genome (L, M & S) 
segment classifiers. (A-D) Maximum likelihood (ML) phylogenetic trees 
inferred from the representative sequences for all lineages within the (A) 51 
sequences of the glycoprotein (490 bp) gene aligned with MAFFT and ML tree 
inferred under the GTR+Γ+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.

Figure 5. Genome sequencing and phylogenetic analysis. (A-C) RT-
qPCR cycle threshold (Ct) values (x-axis) plotted against percent 
genome covered (y-axis) for L, M and S-segments of the RVFV genome. 
(D-F), Genome coverage (log10 transformed) along genomic positions 
in base pairs. (G) Maximum likelihood phylogenetic tree indicating the 
different clades corresponding to the fifteen major lineages and 
showing where a query sequence (DVS-321) is clustered in the tree.

Figure 1. Schematic representation of the command line workflow. The 
workflow begins with virus classification using DIAMOND and reports the 
output as a text file with taxonomic information and similarity metrics. 
Phylogenetic analysis is performed using a default phylogenetic reference 
dataset generated by Neighbor-Joining (NJ), Maximum likelihood (ML) 
and Bayesian tree. Users can specify which phylogenetic reference 
dataset to use. Query sequences are aligned to the reference dataset 
multiple sequence alignment with MAFFT, and a ML phylogenetic tree is 
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.

Figure 2. Screenshot of the web interface for RVFV typing tool. 
The web interface offers a portal for users to perform 
classification and visualize the results. Users can input upto a 
maximum of 2000 consensus genome sequences in FASTA 
format. Results can be queried and visualized interactively, with 
an option to download the phylogenetic trees in various (.fasta, 
.nexus and .png) and classification results in comma-separated 
value format. 

Figure 3. Screenshot of the command line tool for RVFV typing tool. The 
command line tool offer a versatile ability to query and assign lineages to 
multiple sequences using any of the 4 classifiers. It runs a series of 
steps/processes in a asynchronous manner to allow for parallelization. The 
output of the command line tool include a text file showing the assigned 
lineage with associated phylogenetic statistical measures. The tool also provides 
visual representations of the tree in .pdf file format as well as alignments in 
fasta and nexus formats.

Congruency in tree topology of maximum likelihood phylogenetic 
trees indicating low occurrence of genetic 
recombination/reassortment. 

High sensitivity, specificity and accuracy in assignment of lineages 
using the glycoprotein Gn classifier. 

Lineage assignment in outbreak clinical samples using the 4 classifiers (L, 
M and S whole genome segments and Gn) indicate correct classification.

https://www.genomedetective.com/app/typingtool/rvfv/
https://github.com/ajodeh-juma/rvfvtyping
https://www.cgiar.org/funders

