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Dear Editor

The 2019 dengue outbreak in Bangladesh saw a sharp increase in
reported fatalities. In connection to this, the present study was

conducted to understand the infection status and genomic
characteristics of DENV strains that caused the 2019 outbreak.
This is an open access arti
A total of eight DENV-3 genomes were sequenced (referred to

as our samples). Following this, their genomes and proteomes
were compared with other available DENV3 sequences from

Bangladesh (referred to as past isolates), to identify features that
could be linked with pathogenic functions and thus explain the

increased death toll caused by the strains of the recent outbreak.
Samples were collected from patients with complaints of

acute fever (�5days) with or without retro orbital pain, mus-
cle/joint/bone pain and rash during the period of January to

December 2019 at IEDCR. Samples, positive for dengue virus
were further analysed for dengue serotyping by multiplex PCR
where 50 pmol (each) of DENV1 and DENV3 specific primers,

25 pmol (each) of DENV2 and DENV4 specific primers, and 9
pmol of each probe were combined in 25 μl total reaction

volume. Serotype identification was done using NCBI Blast [1].
This study was initiated on May, 2020; we obtained all previ-

ously sequenced DENV3 sequences from Bangladesh, available
on the NCBI database at the time. Immunoinformatics analysis

was carried out using the NetCtl (predicting number of CD8+
T cell binding fragments) [2] and the IEDB Episcore (predicting
number of CD4+ T cell binding fragments) [3] tools. The re-

sults from NetCTL and Episcore were subjected to Principle
Component Analysis.

The 8 samples we sequenced contained a total of nucleotide
9671 variants, across 6786 genomic positions. A fisher test

revealed 5 of the variants to be significantly more common to the
older isolates. These variants (3506T > C, 3638C > T,

4049A > G,8738T > C, and 9104C > T) did not occur in our
samples at all, despite occurring in almost all of the older isolates.

For amino acid substitutions, our samples contained
marginally higher numbers of variants compared to the past
samples. The mean number of variants per sample was 77, with

an interquartile range of 2.5. The past samples contained, on
average, 70 variants, with an interquartile range of 5. The

standard deviation was 2.88 for our samples, and 5.95 for the
older samples. Once again, the difference in the means of the

two groups was higher than each of their standard deviations,
suggesting that the difference may be significant.

The mean immunogenicity score, calculated by Episcore, for
samples from previous years was 65.68, whereas for our
samples it was 62.46. The standard deviation within the two

groups (our samples and past samples) was 1.52 and 0.67
respectively, meaning the difference in the means (>3) is sig-

nificant. Our samples displayed lower mean immunogenicity
scores compared to past samples, suggesting they have weaker

or fewer interactions with CD4+ T cells. A reduction in im-
mune system detection has the potential to lead to more

serious symptoms [4], something that would line up with the
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FIG. 1. PCA plot of (a) CD4+ T cell binding data, (b) CD8+ T cell binding data.
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observed statistics of the 2019 outbreak. Fig. 1 shows the PCA

results for the IEDB data.
It can be seen that most of our isolates were clustered

together, separate from past isolates. The RefSeq was grouped
with the past samples, while two of our samples were scattered

quite far from both groups. Nonetheless, the PCA analysis did
result in two separate clusters for our samples and the majority

of the past isolates. Four of the older isolates however, did
group with our samples. Two of these were Bangladeshi trav-
ellers were diagnosed with dengue in Guangzou, China, in 2019,

and the other two were from the 2017 Bangladesh dengue
outbreak.

For the NetCTL analysis (Fig. 1b), our samples did not form
any cluster and were scattered across the graph, whereas the

past isolates, along with the RefSeq, were placed together in a
single cluster. Over 91% of variation was explained by principle

components 1 and 2.
The fisher test also revealed two SNPs displayed significantly

different occurrence frequencies between the two groups. The

fact that these variants occurred in almost all of the past isolates
and in none of ours, suggests that these should be investigated

for connection to increased pathogenicity as well.
As a result of this study, we have identified CD4+ T cell

epitopes, the number of amino acid substitutions, and two
specific SNPs that should be the target of more in depth

research, with an expanded sample size, as part of efforts to
understand the increased fatalities of the 2019 Bangladesh

dengue outbreak. as well to better guide efforts to protect
against future such outbreaks.
© 2022 The Author(s). Published by Elsevier Ltd, NMNI, 48, 100996
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