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Chikungunya viruses from the 2017 outbreak in Dhaka, Bangladesh,
were analysed phylogenetically. El sequences from 2| strains
belonged to the Indian Ocean clade of the East/Central/South
African (ECSA) genotype, forming a novel cluster with latest
South Asian strains. They lacked the A226V substitution.
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Chikungunya virus (CHIKY), one of the notable causes of
reemerging mosquito-borne infectious diseases, is often asso-
ciated with acute febrile and polyarthritis illness. On the basis of
the sequence of E/ viral structural glycoprotein, CHIKYV strains
have been classified into three genotypes: West African, Asian
and East/Central/South African (ECSA) [I]. Global chikungunya
outbreaks have occurred since 2005 via spread of CHIKV
belonging to the ECSA lineage, which acquired a mutation in E/
(A226V) conferring increased virus adaptation and replication
ability in Aedes albopictus [|,2]. In Bangladesh, the first chi-

kungunya outbreak was identified in the northwest area in 2008
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[3]. Thereafter, serologic evidence has confirmed occurrence
of outbreaks and sporadic cases reported in Dhaka and rural
areas [4,5]. However, CHIKV in Bangladesh has not yet been
genetically analysed, except for strain Bangladesh/0810aTw,
which was identified in an imported case from Bangladesh to
Taiwan in 2008 [6]. Here we report the first molecular char-
acterization of autochthonous CHIKV in Bangladesh.

A major outbreak of chikungunya occurred in Dhaka,
Bangladesh, from April to September, 2017, resulting in more
than |3 000 clinically confirmed cases [7]. Serum samples were
collected from patients in Dhaka with sudden onset of high
fever of unknown origin (temperature >38.5°C lasting <7
days), with or without joint pain and rash, at the National
Institute of Preventive and Social Medicine from July to August
2017. Among the 83 samples collected, CHIKV was detected in
71 samples by multiplex reverse transcription PCR [8].
Nucleotide sequences of the El gene (1317 bp) were deter-
mined for 21 CHIKV-positive samples by reverse transcription
PCR and direct sequencing, and were deposited in GenBank
under accession numbers MG697262 to MG697282.

Phylogenetic analysis of the El gene using MEGA6 software
revealed that the 21 CHIKV strains belonged to the Indian
Ocean clade of the ECSA genotype, forming a novel cluster
with viruses in India, Pakistan, Australia, Hong Kong and Italy in
2016 and 2017 (2016—2017 South Asian cluster) (Fig. |). The
El gene of all 21 CHIKV samples showed high sequence identity
with each other (99.6—100%) but showed slightly lower identity
(98.7-98.9%) to the strain Bangladesh/0810aTw, which had
valine at position 226. Deduced amino acid sequences of the
whole region of the E/ glycoprotein (439 aa in length) from the
21 CHIKV were mostly identical except for four positions
(amino acids 20, 316, 400 and 437), and all the strains had
alanine at positions 98 and 226 (Supplementary Fig. SI). Sub-
stitutions M269V and D284E, which had been described as
molecular signatures of the Indian Ocean CHIKV outbreak
[9,10], were detected in all the strains. Compared to El se-
quences of the same cluster, half of the 2017 Dhaka outbreak
strains had unique substitution N20S, and additional amino acid
differences (positions 316, 400 and 437) were detected in two
strains (BD 1501 and BD1541) (Supplementary Figs S| and S2).

CHIKYV from the 2017 outbreak in Dhaka was found to be
genetically distinct from the strain Bangladesh/0810aTw, lacking
A226V substitution. The Dhaka outbreak strains constitute a
new cluster within the Indian Ocean clade, associated with E/
sequence diversity, suggesting that they are novel variants
within the ECSA genotype. Further genetic and epidemiologic
study are necessary in Bangladesh to monitor the spread of the
variant CHIKV and to define molecular characteristics relevant

to large outbreaks in Dhaka.
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Phylogenetic dendrogram of chikungunya virus E/ gene generated among strains from 2017 outbreak in Dhaka, Bangladesh (solid circle) and

other diverse geographical locations, constructed by maximum likelihood method using MEGA6. Tree was statistically supported by bootstrapping

with 1000 replicates, and genetic distances were calculated by Kimura two-parameter model. Variation scale is provided at bottom. Percentage

bootstrap support is indicated by values at each node (values <75 are omitted). Triangle indicates strain Bangladesh/0810aTw, detected in Taiwan in

case imported from Bangladesh in 2008. Three major genotypes, clades in East/Central/South African (ECSA) genotype, 2016—2017 South Asian

cluster are shown at right. Virus strains with A226V mutation are indicated as 226V.
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