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In 2020, a sylvatic dengue virus serotype 2 infection out-
break resulted in 59 confirmed dengue cases in Kedou-
gou, Senegal, suggesting those strains might not require
adaptation to reemerge into urban transmission cycles.
Large-scale genomic surveillance and updated molecular
diagnostic tools are needed to effectively prevent dengue
virus infections in Senegal.

Kedougou, Senegal’s southeastern region, is a sub-
stantial arbovirus hotspot (1,2). Decades of com-
prehensive surveillance have existed through both
a nationwide Syndromic Sentinel Surveillance Net-
work (3) and passive surveillance in several public
health facilities in Kedougou and Saraya districts (2).
Whole blood samples collected from healthcare sites
are routinely sent to the World Health Organization
Collaborating Center for Arboviruses and Hemor-
rhagic Fever Viruses at Institut Pasteur de Dakar (Da-
kar, Senegal) for laboratory analysis of arboviruses,
as previously described (2,4). We report the reemer-
gence of sylvatic dengue virus serotype 2 (DENV-
2) in Kedougou, Senegal. The study was conducted
according to the guidelines of the Declaration of
Helsinki and approved by the National Ethics Com-
mittee for Health Research in Senegal (protocol no.
SEN20/08, approved April 6, 2020).
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The Study

A 27-year-old man with arbovirus infection syn-
drome was admitted to Military Camp in Kedougou,
Senegal, in November 2020. We amplified dengue
virus (DENV) RNA from serum samples by using a
pan-DENV 1-step quantitative reverse transcription
PCR (qRT-PCR) (4), which confirmed dengue virus
infection. Arbovirus surveillance showed 36 addi-
tional dengue cases, 27 of which had qRT-PCR-posi-
tive samples. An investigation team from Senegal’s
Ministry of Health and Institut Pasteur de Dakar mo-
bilized in December 2020 and identified 14 recently
infected persons out of 42 suspected cases through
retrospective tracing of health center patient records.
During early December 2020 through late January
2021, a total of 4 additional qRT-PCR-positive and 4
serologically confirmed dengue cases were reported
through passive surveillance.

We developed a working case definition as previ-
ously described (5) for suspected cases (sudden onset
of fever with arbovirus symptoms) and confirmed
cases (infection confirmed by laboratory methods).
We conducted door-to-door case research in hous-
ing areas and collected sociodemographic and clini-
cal data to identify infected contacts and implement
effective virus spread control alongside preventive
entomologic measures to eliminate mosquito breed-
ing sites. We summarized continuous variables as
means or medians and dichotomous or categorical
variables as percentages with 95% Cls, as previous-
ly described (3). We used the Kruskal-Wallis test to
compare the median ages of negative and confirmed
dengue case-patients. When appropriate, we used the
Pearson y? or Fisher exact test to compare percentages
between categories. A p value <0.05 was considered
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statistically significant. We performed statistical
analyses by using Stata 15 software (StataCorp LLC,
https:/ /www .stata.com).

During November 2020-February 27, 2021, we
collected a total of 300 serum samples from differ-
ent localities across Kedougou (Figure 1). Overall,
DENYV infection was found in 59 of 300 (19.6%, 95%
CI 15.1%-24.2%) samples, corresponding to 32 qRT-
PCR-positive and 27 IgM-positive cases. The high-
est number of dengue cases was recorded in Saraya
health district (n = 18), followed by Bandafassi pri-
mary health center (n = 14), Kedougou health district
(n =14), and Military Camp (n = 13) (Figure 1).

Men were more affected by DENV than women;
the sex ratio was 5.5:1 for confirmed cases (p = 0.005
by Pearson y? test). The mean age of all patients was
25.5 (SD +13.8) years; most (47.4%) case-patients were
within the 30-45-year age group, followed by the 15-
29-year (31.6%) and >45-year (1.7%) age groups. The
DENYV positivity rate varied significantly according to
age group (p = 0.008 by Pearson y? test). Among con-
firmed dengue cases, the most common symptoms
reported were headaches (100%; p = 0.01), followed
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by myalgia (57.6%) and arthralgia (47.5%) (Table 1).
The sylvatic nature of the epidemic, which had poten-
tial vectors mainly outside of households, increased
exposure risk for young, professionally active men
working in areas at the interface of the forestry sector.
Early public health measures in Kedougou compris-
ing disinfestation campaigns have substantially re-
duced the number of mosquitoes in homes; however,
the labor force in the region is predominantly male. In
numerous countries, the number of reported incident
dengue cases systematically showed a male predomi-
nance, the causes (biologic, sociodemographic, and
cultural) of which deserve further investigations (6).
Beside human investigation, we conducted en-
tomologic surveillance during August-November
2020 at 50 sites across 5 land cover classes (forest,
barren, savanna, agricultural lands, and villages).
We collected 15,937 mosquitoes, encompassing >56
species within 7 genera; >50% were known sylvat-
ic or peridomestic DENV vectors (Table 2) (7). No
DENV was identified in monospecific mosquito
pools, whereas concomitant circulation of yellow fe-
ver virus was detected, as previously reported (2).
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Figure 1. Distribution of reported cases within 4 healthcare centers during the sylvatic dengue outbreak in Kedougou region, Senegal,
during November 2020—February 2021. Inset shows the Kedougou region in the southeastern corner of Senegal. Patient samples were
positive according to gqRT-PCR or dengue virus IgM assays of serum samples. Numbers in squares indicate the number of negative and

positive cases. gRT-PCR, quantitative reverse transcription PCR.
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Table 1. Epidemiologic and clinical characteristics of suspected and confirmed dengue fever case-patients in study of reemergence of

sylvatic DENV serotype 2 in Kedougou, Senegal, 2020*

Patient characteristics Total, n = 300 DENV negative, n =241 DENYV positive, n = 59 p value
Median age, y (IQR) 25 (14.0-35.0) 24 (14.0-34.0) 29 (18.0-33.0) 0.15t
Age group, y 0.008
<15 75 (25.5) 64 (27.0) 11 (19.3)
15-29 107 (36.4) 89 (37.6) 18 (31.6)
30-45 88 (29.9) 61 (25.7) 27 (47.4)
>45 24 (8.16) 23 (9.70) 1(1.7)
Unknown 6 (2.0) 4 (1.6) 2(3.4)
Sex 0.005
F 91 (30.3) 82 (34.0) 9(15.2)
M 209 (69.7) 159 (66.0) 50 (84.7)
Headache 0.01
No 25 (8.3) 25(10.4) 0(0.0)
Yes 275 (91.7) 216 (89.6) 59 (100.0)
Myalgia 0.20
No 150 (50.0) 125 (52.0) 25 (42.4)
Yes 150 (50.0) 116 (48.1) 34 (57.6)
Arthralgia 0.85
No 161 (53.7) 130 (54.0) 31 (52.5)
Yes 139 (46.3) 111 (46.0) 28 (47.5)
Asthenia 0.16
No 252 (84.0) 206 (85.5) 46 (78.0)
Yes 48 (16.0) 35 (14.5) 13 (22.0)
Abdominal pain 0.82
No 262 (87.3) 211 (87.5) 51 (86.4)
Yes 38 (12.7) 30 (12.4) 8 (13.6)
Retroorbital pain 0.77
No 280 (93.3) 224 (93.0) 56 (95.0)
Yes 20 (6.7) 17 (7.0) 3(5.0)
Vomiting 0.34
No 189 (63.0) 155 (64.3) 34 (57.6)
Yes 111 (37.0) 86 (35.7) 25 (42.4)
Investigated health facilities/regions 0.40
Kedougou health district 90 (30.0) 76 (31.5) 14 (23.7)
Saraya health district 81 (27.0) 63 (26.1) 18 (30.5)
Bandafassi PHC 80 (26.7) 66 (27.4) 14 (24.0)
Military Camp 49 (16.3) 36 (15.0) 13 (22.0)

*Values are no. (%) except as indicated. DENV, dengue virus; IQR, interquartile range; PHC, primary health center.
1p value was determined by using the Kruskal-Wallis test; all other p values were determined by using x? or Fisher exact tests.

Even if the same mosquitoes were screened for both
viruses, larger mosquito pool sizes might be used
in some tests, resulting in loss of sensitivity, which
could explain the absence of DENV detection in
mosquitoes during the period.

We performed a molecular serotyping assay using
specific oligonucleotide primers (Appendix Table 1,
https:/ /wwwnc.cdc.gov/EID/article/30/4/23-1301-
Appl.pdf) (8) for the pan-DENV qRT-PCR-positive

Table 2. Mosquito species collected during August—November
2020 in study of reemergence of sylvatic dengue virus serotype 2
in Kedougou, Senegal, 2020

Species No. (%)
Aedes dalzieli 3,559 (22.3)
Aedes furcifer 2,332 (14.6)
Aedes aegypti 1,298 (8.1)
Aedes vittatus 971 (6.1)
Aedes luteocephalus 766 (4.8)
Aedes taylori 330 (2.1)
Aedes africanus 279 (1.8)
Others 6,402 (40.2)
Total 15,937 (100)
772

human samples. We found no positive results, sug-
gesting that the strains might belong to the DENV-2
sylvatic genotype, as previously described (9). We
sequenced 8 samples that had PCR cycle threshold
values <30 by using an amplicon-based approach on
a MinlON MKI1C instrument (Oxford Nanopore Tech-
nologies, https:/ /www.nanoporetech.com). We used
2 sylvatic DENV-2-specific primers pools to amplify
the entire coding region of the genome. We prepared
libraries by using the Rapid Barcoding Kit 96 (Oxford
Nanopore Technologies) and loaded them onto an R9
flow cell. We performed data analysis as previously de-
scribed (8). We obtained 3 high-quality sequences from
3 samples (Appendix Table 2) and aligned the consen-
sus whole genomes with a dataset of 294 DENV-2 gen-
otype sequences (Appendix Table 3) by using MAFFT
(10). We built a maximume-likelihood phylogenetic tree
by using IQ-TREE with default parameters and 1,000
bootstrap iterations (11). Phylogenetic analysis con-
firmed that sequenced strains belonged to the sylvatic
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DENV-2 genotype and were closely related to a strain Conclusions

identified from a traveler returning from Guinea-Bis- Although DENV in Senegal has multiple serotypes (13),
sau in 2009 (12) (Figure 2). In 2021, a sylvatic DENV-2 we show that sylvatic strains are still circulating and
infection was reported in Kolda in southern Senegal, can cause large outbreaks. Our results support previ-
which is near the border with Guinea-Bissau (9). ous research suggesting that sylvatic strains infecting

Genotype
© Genotype | (American) © Genotype IV (Asian Il)
O Genotype Il (Cosmopolitan) © Genotype V (Asian I)

@ Genotype lll (Southern Asian-American) @ Genotype VI (Sylvatic)

Figure 2. Phylogenetic analysis of dengue virus genomes in study of reemergence of sylvatic dengue virus serotype 2 in Kedougou,
Senegal, 2020. Maximum-likelihood tree shows the relationships between sequenced dengue virus strains from the outbreak in
Kedougou (red text) and sequences obtained from GenBank. Sequenced strains in this study belong to the sylvatic dengue virus
serotype 2 genotype and are closely related to a sequence obtained in 2009 in Guinea-Bissau (asterisk).
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humans might not require additional virus adaptation
(14) but could reemerge in urban transmission cycles.
Those strains should be considered as agents with epi-
demic potential, especially in areas such as Kedougou,
where the ecosystem combines humans, nonhuman
primates, and primatophilic mosquitoes (7,15). Large-
scale genomic surveillance is needed, and molecular
diagnostic tools should be updated for effective diag-
nosis and prevention of DENV infections.
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Appendix
Appendix Table 1. Oligonucleotide primers used in a molecular serotyping assay to retrieve sylvatic DENV-2 complete coding
sequences*
Primer name Oligonucleotide sequences, 5-3' GC content, % Tm
Sylva_1_LEFT ATGCTGAAACGCGAGAGAAACC 50.00 61.93
Sylva_1_RIGHT GCCATTGTTGTGACGCAGCT 55.00 62.15
Sylva_2_LEFT GTTGCTCCCTCAATGACAATGC 50.00 60.60
Sylva_2_RIGHT ACATCCCTTTGAGTTGCAGCTT 45.45 60.94
Sylva_3_LEFT ACATTCAAAAATCCCCATGCGAA 39.13 59.99
Sylva_3_RIGHT GAAGCCAACTTTGAAGGGGAGT 50.00 60.94
Sylva_4_LEFT TGATGGTGCAAGCGGACAGT 55.00 62.41
Sylva_4_RIGHT TTTCCTGAGGCAGTGGTTGTTC 50.00 61.19
Sylva_5_LEFT TGAAATGATAATACCAAAGAACCTGGC 37.04 60.64
Sylva_5_RIGHT TTGTGAGGGCTAACGGTATCCA 50.00 61.34
Sylva_6_LEFT AGTGAGGAGCATGGAAAAATACCA 41.67 60.59
Sylva_6_RIGHT TCCACTCTCCTTCCAGTTTCCA 50.00 60.88
Sylva_7_LEFT CATTTCACACGATGTGGCACG 52.38 60.82
Sylva_7_RIGHT TCCATTCATGTCCGGAATTCCA 45.45 59.94
Sylva_8_LEFT TTATGACAGCCACTCCTCCAGG 54.55 61.67
Sylva_8_RIGHT GGATCTGAATAAGTTCTTGCGTCC 45.83 60.04
Sylva_9_LEFT AGGAAGTGGTGCTTTGATGGAA 45.45 60.34
Sylva_9_RIGHT GTCCATTTTTGATAGTGGCCAACC 45.83 60.94
Sylva_10_LEFT CTGAGGCACAGCATAGAAAACTC 47.83 59.88
Sylva_10_RIGHT CAGGCCTTTGACTTCTCTCACA 50.00 60.41
Sylva_11_LEFT TTTCACGGGGCTCTGCAAAG 55.00 61.19
Sylva_11_RIGHT GAAAACACGCTGCTGTCCAAAG 50.00 61.28
Sylva_12_LEFT CCACGGCAGTTATGAGACGAAA 50.00 61.11
Sylva_12_RIGHT TGCCCACTGCCTCTTTGATC 55.00 60.34
Sylva_13_LEFT TATGCAGATGACACCGCTGG 55.00 60.20
Sylva_13_RIGHT CCTAGGTATGGTATGTCTTCCCATG 48.00 60.43

*Assay used DNA from panDENV gRT-PCR-positive human samples. DENV-2, dengue virus serotype 2; qRT-PCR, quantitative reverse
transcription PCR; Tm, melting temperature.

Appendix Table 2. Information and sequencing statistics for sylvatic dengue virus serotype 2 sequences generated in this study

No. mapped Mean coverage Genome Genbank
Sample no. Location Sampling date  No. reads reads depth coverage, % accession no.
SH356683 Kedougou 2020 Nov 7 183,000 68,490 2,406.9 94.4 PP029070
SH356692 Kedougou 2020 Nov 7 143,000 84,220 3,435.9 93.9 PP029068
SH356702 Kedougou 2020 Nov 5 144,000 70,756 2,572.3 93.9 PP029069
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Appendix Table 3. Dengue virus serotype 2 sequences used for phylogenetic genotyping analysis

GenBank accession no. Genotype Provenance
MN577555 Genotype Il (Cosmopolitan) Genbank
MN577553 Genotype Il (Cosmopolitan) Genbank
MN577556 Genotype Il (Cosmopolitan) Genbank
MG779194 Genotype Il (Cosmopolitan) Genbank
MG779198 Genotype Il (Cosmopolitan) Genbank
MG779197 Genotype Il (Cosmopolitan) Genbank
MG779203 Genotype Il (Cosmopolitan) Genbank
MG779200 Genotype Il (Cosmopolitan) Genbank
MG779196 Genotype Il (Cosmopolitan) Genbank
MG779201 Genotype Il (Cosmopolitan) Genbank
MN335247 Genotype Il (Cosmopolitan) Genbank
MN335245 Genotype Il (Cosmopolitan) Genbank
MN335244 Genotype Il (Cosmopolitan) Genbank
MN335246 Genotype Il (Cosmopolitan) Genbank
MG779195 Genotype Il (Cosmopolitan) Genbank
MG779199 Genotype Il (Cosmopolitan) Genbank
MG779202 Genotype Il (Cosmopolitan) Genbank
MN577554 Genotype Il (Cosmopolitan) Genbank
MH456892 Genotype Il (Cosmopolitan) Genbank
MH456893 Genotype Il (Cosmopolitan) Genbank
MH456895 Genotype Il (Cosmopolitan) Genbank
MH456897 Genotype Il (Cosmopolitan) Genbank
MH456898 Genotype Il (Cosmopolitan) Genbank
MN577557 Genotype Il (Cosmopolitan) Genbank
MN577560 Genotype Il (Cosmopolitan) Genbank
MN577561 Genotype Il (Cosmopolitan) Genbank
MK629885 Genotype Il (Cosmopolitan) Genbank
KM217157 Genotype Il (Cosmopolitan) Genbank
KX380828 Genotype Il (Cosmopolitan) Genbank
MW387614 Genotype Il (Cosmopolitan) Genbank
MF156233 Genotype Il (Cosmopolitan) Genbank
KY937185 Genotype Il (Cosmopolitan) Genbank
MF940245 Genotype Il (Cosmopolitan) Genbank
MF940250 Genotype Il (Cosmopolitan) Genbank
MK858111 Genotype Il (Cosmopolitan) Genbank
MN272405 Genotype Il (Cosmopolitan) Genbank
MN272404 Genotype Il (Cosmopolitan) Genbank
MH891772 Genotype Il (Cosmopolitan) Genbank
KY427085 Genotype Il (Cosmopolitan) Genbank
MT006140 Genotype Il (Cosmopolitan) Genbank
MT006173 Genotype Il (Cosmopolitan) Genbank
MT006171 Genotype Il (Cosmopolitan) Genbank
MT006178 Genotype Il (Cosmopolitan) Genbank
MTO006164 Genotype Il (Cosmopolitan) Genbank
MT006186 Genotype Il (Cosmopolitan) Genbank
MTO006175 Genotype Il (Cosmopolitan) Genbank
MNO018341 Genotype Il (Cosmopolitan) Genbank
MT006157 Genotype Il (Cosmopolitan) Genbank
MK564483 Genotype Il (Cosmopolitan) Genbank
MN923109 Genotype Il (Cosmopolitan) Genbank
MH110568 Genotype Il (Cosmopolitan) Genbank
MH110586 Genotype Il (Cosmopolitan) Genbank
MH110603 Genotype Il (Cosmopolitan) Genbank
MH110567 Genotype Il (Cosmopolitan) Genbank
MH110574 Genotype Il (Cosmopolitan) Genbank
MH110579 Genotype Il (Cosmopolitan) Genbank
MH110582 Genotype Il (Cosmopolitan) Genbank
MH110594 Genotype Il (Cosmopolitan) Genbank
MH110598 Genotype Il (Cosmopolitan) Genbank
MK564481 Genotype Il (Cosmopolitan) Genbank
MK543471 Genotype Il (Cosmopolitan) Genbank
KX452024 Genotype Il (Cosmopolitan) Genbank
KU517847 Genotype Il (Cosmopolitan) Genbank
KX452021 Genotype Il (Cosmopolitan) Genbank
MH110573 Genotype Il (Cosmopolitan) Genbank
MNO018347 Genotype Il (Cosmopolitan) Genbank
MK411558 Genotype Il (Cosmopolitan) Genbank
MH827530 Genotype Il (Cosmopolitan) Genbank
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GenBank accession no. Genotype Provenance

KU509268 Genotype Il (Cosmopolitan) Genbank
KC762669 Genotype Il (Cosmopolitan) Genbank
EU179857 Genotype Il (Cosmopolitan) Genbank
KY794785 Genotype Il (Cosmopolitan) Genbank
KX380837 Genotype Il (Cosmopolitan) Genbank
KM279571 Genotype Il (Cosmopolitan) Genbank
KM279598 Genotype Il (Cosmopolitan) Genbank
KM279597 Genotype Il (Cosmopolitan) Genbank
KM279514 Genotype Il (Cosmopolitan) Genbank
KM279523 Genotype Il (Cosmopolitan) Genbank
KM279587 Genotype Il (Cosmopolitan) Genbank
KM279591 Genotype Il (Cosmopolitan) Genbank
KM279539 Genotype Il (Cosmopolitan) Genbank
KM279543 Genotype Il (Cosmopolitan) Genbank
KM279568 Genotype Il (Cosmopolitan) Genbank
KM279604 Genotype Il (Cosmopolitan) Genbank
KC762660 Genotype Il (Cosmopolitan) Genbank
EU081177 Genotype Il (Cosmopolitan) Genbank
EU081179 Genotype Il (Cosmopolitan) Genbank
EU081180 Genotype Il (Cosmopolitan) Genbank
KX380807 Genotype Il (Cosmopolitan) Genbank
MHO048675 Genotype Il (Cosmopolitan) Genbank
KC762680 Genotype Il (Cosmopolitan) Genbank
EU179859 Genotype Il (Cosmopolitan) Genbank
MG189962 Genotype Il (Cosmopolitan) Genbank
KC762676 Genotype Il (Cosmopolitan) Genbank
KC964094 Genotype Il (Cosmopolitan) Genbank
KF744398 Genotype Il (Cosmopolitan) Genbank
MH827542 Genotype Il (Cosmopolitan) Genbank
MN577564 Genotype Il (Cosmopolitan) Genbank
MN577562 Genotype Il (Cosmopolitan) Genbank
EU056810 Genotype Il (Cosmopolitan) Genbank
MN923107 Genotype Il (Cosmopolitan) Genbank
MT261961 Genotype Il (Cosmopolitan) Genbank
MT261971 Genotype Il (Cosmopolitan) Genbank
MT982731 Genotype Il (Cosmopolitan) Genbank
MT261967 Genotype Il (Cosmopolitan) Genbank
MT980927 Genotype Il (Cosmopolitan) Genbank
MT981085 Genotype Il (Cosmopolitan) Genbank
MT981148 Genotype Il (Cosmopolitan) Genbank
MT981011 Genotype Il (Cosmopolitan) Genbank
MT261956 Genotype Il (Cosmopolitan) Genbank
MT261970 Genotype Il (Cosmopolitan) Genbank
MT261962 Genotype Il (Cosmopolitan) Genbank
MT982169 Genotype Il (Cosmopolitan) Genbank
MT261964 Genotype Il (Cosmopolitan) Genbank
MT261969 Genotype Il (Cosmopolitan) Genbank
KY627763 Genotype Il (Cosmopolitan) Genbank
MT261965 Genotype Il (Cosmopolitan) Genbank
MT261966 Genotype Il (Cosmopolitan) Genbank
KY627762 Genotype Il (Cosmopolitan) Genbank
MT261957 Genotype Il (Cosmopolitan) Genbank
MT261960 Genotype Il (Cosmopolitan) Genbank
MT261968 Genotype Il (Cosmopolitan) Genbank
MT261963 Genotype Il (Cosmopolitan) Genbank
MT261959 Genotype Il (Cosmopolitan) Genbank
MWwW288024 Genotype Il (Cosmopolitan) Genbank
MW288034 Genotype Il (Cosmopolitan) Genbank
MW288029 Genotype Il (Cosmopolitan) Genbank
MWwW288030 Genotype Il (Cosmopolitan) Genbank
MT982126 Genotype Il (Cosmopolitan) Genbank
MT982148 Genotype Il (Cosmopolitan) Genbank
GU131843 Genotype Il (Cosmopolitan) Genbank
JF260983 Genotype VI (Sylvatic) Genbank
SH356683_KDG_2020 Genotype VI (Sylvatic) This study
SH356692_KDG_2020 Genotype VI (Sylvatic) This study
SH356702_KDG_2020 Genotype VI (Sylvatic) This study
EF105389 Genotype VI (Sylvatic) Genbank
EF105382 Genotype VI (Sylvatic) Genbank
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EF105387 Genotype VI (Sylvatic) Genbank
EF105379 Genotype VI (Sylvatic) Genbank
FJ467493 Genotype VI (Sylvatic) Genbank
HQO012538 Genotype Ill (Southern Asian-American) Genbank
MN589883 Genotype Il (Southern Asian-American) Genbank
AF489932 Genotype Il (Southern Asian-American) Genbank
JX669485 Genotype Il (Southern Asian-American) Genbank
KC294222 Genotype Il (Southern Asian-American) Genbank
GQ868595 Genotype Ill (Southern Asian-American) Genbank
GQ868541 Genotype Ill (Southern Asian-American) Genbank
GQ868540 Genotype Ill (Southern Asian-American) Genbank
GQ398281 Genotype Ill (Southern Asian-American) Genbank
EU529695 Genotype Il (Southern Asian-American) Genbank
EU569713 Genotype Il (Southern Asian-American) Genbank
KF955373 Genotype Il (Southern Asian-American) Genbank
EU482552 Genotype Il (Southern Asian-American) Genbank
EU687244 Genotype Il (Southern Asian-American) Genbank
EU596489 Genotype Il (Southern Asian-American) Genbank
EU677147 Genotype Il (Southern Asian-American) Genbank
EU687230 Genotype Il (Southern Asian-American) Genbank
EU687222 Genotype Il (Southern Asian-American) Genbank
GQ398297 Genotype Ill (Southern Asian-American) Genbank
GQ398293 Genotype Ill (Southern Asian-American) Genbank
GQ398308 Genotype Ill (Southern Asian-American) Genbank
GQ398291 Genotype Ill (Southern Asian-American) Genbank
GQ398290 Genotype Ill (Southern Asian-American) Genbank
GQ398289 Genotype Ill (Southern Asian-American) Genbank
EU482562 Genotype Il (Southern Asian-American) Genbank
EU482582 Genotype Il (Southern Asian-American) Genbank
EU482744 Genotype Il (Southern Asian-American) Genbank
EU482568 Genotype Il (Southern Asian-American) Genbank
EU482577 Genotype Il (Southern Asian-American) Genbank
KY474334 Genotype Il (Southern Asian-American) Genbank
KY474316 Genotype Il (Southern Asian-American) Genbank
FJ024477 Genotype Il (Southern Asian-American) Genbank
JN819408 Genotype Il (Southern Asian-American) Genbank
GQ868641 Genotype Ill (Southern Asian-American) Genbank
KF955385 Genotype Il (Southern Asian-American) Genbank
HQ332184 Genotype Ill (Southern Asian-American) Genbank
FJ850108 Genotype Il (Southern Asian-American) Genbank
HQ332186 Genotype Ill (Southern Asian-American) Genbank
FJ639734 Genotype Il (Southern Asian-American) Genbank
KJ189309 Genotype Il (Southern Asian-American) Genbank
FJ850061 Genotype Il (Southern Asian-American) Genbank
FJ850121 Genotype Il (Southern Asian-American) Genbank
EU569699 Genotype Il (Southern Asian-American) Genbank
EU482756 Genotype Il (Southern Asian-American) Genbank
EU482629 Genotype Il (Southern Asian-American) Genbank
EU482598 Genotype Il (Southern Asian-American) Genbank
EU482771 Genotype Il (Southern Asian-American) Genbank
FJ882594 Genotype Il (Southern Asian-American) Genbank
FJ850118 Genotype Il (Southern Asian-American) Genbank
EU660406 Genotype Il (Southern Asian-American) Genbank
GQ199868 Genotype Ill (Southern Asian-American) Genbank
JF357905 Genotype Il (Southern Asian-American) Genbank
FJ810418 Genotype Il (Southern Asian-American) Genbank
EU482773 Genotype Il (Southern Asian-American) Genbank
EU482694 Genotype Il (Southern Asian-American) Genbank
HQ999999 Genotype Ill (Southern Asian-American) Genbank
FJ898478 Genotype Il (Southern Asian-American) Genbank
FJ898461 Genotype Il (Southern Asian-American) Genbank
MN589869 Genotype Il (Southern Asian-American) Genbank
JX286526 Genotype Il (Southern Asian-American) Genbank
JX286518 Genotype Il (Southern Asian-American) Genbank
KP 188556 Genotype Il (Southern Asian-American) Genbank
KY415992 Genotype Il (Southern Asian-American) Genbank
FJ850091 Genotype Il (Southern Asian-American) Genbank
GQ868551 Genotype Ill (Southern Asian-American) Genbank
GU131864 Genotype Il (Southern Asian-American) Genbank
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GU131882 Genotype Il (Southern Asian-American) Genbank
EU920850 Genotype Il (Southern Asian-American) Genbank
EU687216 Genotype Il (Southern Asian-American) Genbank
AB122020 Genotype Il (Southern Asian-American) Genbank
EU920849 Genotype Il (Southern Asian-American) Genbank
MW208055 Genotype Il (Southern Asian-American) Genbank
MW208063 Genotype Il (Southern Asian-American) Genbank
EU687217 Genotype Il (Southern Asian-American) Genbank
EU687212 Genotype Il (Southern Asian-American) Genbank
AY702036 Genotype Il (Southern Asian-American) Genbank
M20558 Genotype Il (Southern Asian-American) Genbank
FJ639697 Genotype Il (Southern Asian-American) Genbank
KF921931 Genotype Il (Southern Asian-American) Genbank
FJ639698 Genotype Il (Southern Asian-American) Genbank
EU482660 Genotype Il (Southern Asian-American) Genbank
EU482778 Genotype Il (Southern Asian-American) Genbank
FM210213 Genotype Il (Southern Asian-American) Genbank
EU482785 Genotype Il (Southern Asian-American) Genbank
GQ868623 Genotype V (Asian I) Genbank
JF730047 Genotype V (Asian 1) Genbank
NC_001474 Genotype V (Asian 1) Genbank
DQ181806 Genotype V (Asian I) Genbank
DQ181804 Genotype V (Asian I) Genbank
DQ181805 Genotype V (Asian I) Genbank
DQ181802 Genotype V (Asian I) Genbank
GQ868544 Genotype V (Asian I) Genbank
AF022441 Genotype V (Asian 1) Genbank
AF169680 Genotype V (Asian 1) Genbank
MN448927 Genotype V (Asian 1) Genbank
MN448806 Genotype V (Asian 1) Genbank
MN448926 Genotype V (Asian 1) Genbank
MN448820 Genotype V (Asian 1) Genbank
MN448786 Genotype V (Asian 1) Genbank
MN448822 Genotype V (Asian 1) Genbank
MN448799 Genotype V (Asian 1) Genbank
MN448773 Genotype V (Asian 1) Genbank
MN448781 Genotype V (Asian 1) Genbank
MN448789 Genotype V (Asian 1) Genbank
MN448832 Genotype V (Asian 1) Genbank
GU131898 Genotype V (Asian 1) Genbank
GU131932 Genotype V (Asian 1) Genbank
GQ868625 Genotype V (Asian I) Genbank
KF955402 Genotype V (Asian 1) Genbank
MN448744 Genotype V (Asian 1) Genbank
MN448726 Genotype V (Asian 1) Genbank
MN448728 Genotype V (Asian 1) Genbank
MN448709 Genotype V (Asian 1) Genbank
MN448858 Genotype V (Asian 1) Genbank
MN448899 Genotype V (Asian 1) Genbank
MN448887 Genotype V (Asian 1) Genbank
MN448914 Genotype V (Asian 1) Genbank
MH888331 Genotype V (Asian 1) Genbank
MN448747 Genotype V (Asian 1) Genbank
MN448741 Genotype V (Asian 1) Genbank
LC410184 Genotype V (Asian 1) Genbank
MN448881 Genotype V (Asian 1) Genbank
MN448860 Genotype V (Asian 1) Genbank
MN448824 Genotype V (Asian 1) Genbank
KY849759 Genotype V (Asian 1) Genbank
MN448907 Genotype V (Asian 1) Genbank
DQ181797 Genotype V (Asian I) Genbank
FJ744715 Genotype V (Asian 1) Genbank
FJ744724 Genotype V (Asian 1) Genbank
FJ898452 Genotype V (Asian 1) Genbank
EU482446 Genotype V (Asian 1) Genbank
EU482643 Genotype V (Asian 1) Genbank
EU687248 Genotype V (Asian 1) Genbank
FJ390387 Genotype V (Asian 1) Genbank
FJ873811 Genotype V (Asian 1) Genbank
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EU660415 Genotype V (Asian 1) Genbank
EU482782 Genotype V (Asian 1) Genbank
FM210233 Genotype V (Asian 1) Genbank
FJ687447 Genotype V (Asian 1) Genbank
FJ744710 Genotype V (Asian 1) Genbank
AF038403 Genotype IV (Asian II) Genbank
AF204177 Genotype IV (Asian II) Genbank
HQ891023 Genotype IV (Asian Il) Genbank
KF744406 Genotype IV (Asian II) Genbank
KF744407 Genotype IV (Asian II) Genbank
HM582099 Genotype | (American) Genbank
HM582102 Genotype | (American) Genbank
HM582110 Genotype | (American) Genbank
HM582112 Genotype | (American) Genbank
HM582114 Genotype | (American) Genbank
HM582103 Genotype | (American) Genbank
GQ868600 Genotype | (American) Genbank
JX966380 Genotype | (American) Genbank
AF100469 Genotype | (American) Genbank
EU056811 Genotype | (American) Genbank
EU056812 Genotype | (American) Genbank
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