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Epidemiological and evolutionary analyses of influenza B virus in Wuhan,2021

ZHANG Yi-jie, KONG Wen-hua, LI Yao, WU Yi-xuan, YANG Xiao-bing, MENG Pai, KONG De-
guang, LIU Man-qing
430030, China)

(1. Department of Pathogen , Wuhan Centers for Disease Prevention and Control » Wuhan

(G B Objective  To analyze the variation and evolution characteristics of influenza B virus in Wuhan in 2021.

Methods Throat swab specimens were collected from influenza-like cases in Wuhan sentinel hospitals in 2021. After
virus isolation, complete genomes of 34 influenza B strains were sequenced using illumina Miseq sequencer, and the
sequences were assembled using CLC Genomic Workbench v. 21, B/Washington/02/2019 as references. Phylogenetic
trees were calculated with the maximum likelihood (ML) method using the nucleotide substitution model with the lowest
Bayesian information criterion scores,as identified for each alignment in the MegaX software. Results In 2021,a total
of 2 242 throat swabs were collected from influenza-like cases,218 (9. 72%) of them were positive for influenza virus,and
all of latter were influenza B virus strains of Victoria lineages (BV). The isolated influenza B strains shared 98. 65%-
99. 24 % homology with the vaccine strain in HA gene, and 98. 89%-99. 54% in NA gene. Clade V1A. 3a. 2 was the
dominant strain in Wuhan in 2021. Several key variations, such as R133G, N150K, N197D, were found in HA antigenic
Compared with the WHO

site,yet no mutation was found in the site related to drug resistance in NA.  Conclusion

vaccine strains, the BV influenza viruses isolated in Wuhan in 2021 had several antigenic site variations. Therefore,
genome of influenza virus should be monitored continuously to provide reference for vaccine strain update, influenza

prevention and control,and formulation of clinical diagnosis and treatment measures.
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Table 1 GISAID ID of Influenza Bin Wuhan in 2021

FHAH BRAH

.\h?fnirs Sampling GISAID ID Namei of iiﬁi%
Date strain
1 2021-1-26 EPI_ISL_11484777  B/WuhanQiaokou/223/2021 256
2 2021-2-8 EPI_ISL_11480382 B/WuhanDongxihu/217/2021 128
3 2021-3-2 EPLISL_11499465 B/WuhanJiangan/1224/2021 64
4 2021-3-29 EPLISL_11499468  B/WuhanQiaokou/1178/2021 128
5 2021-4-26 EPI_ISL_11501983  B/WuhanJiangan/1403/2021 128
6 2021-4-26 EPLISL_11501984  B/WuhanQiaokou/1264/2021 128
7 2021-5-6 EPI ISL 11501985 B/WuhanWuchang/72/2021 128
8 2021-5-13 EPLISL_11504025  B/WuhanDongxihu/2144/2021 128
9 2021-5-17 EPLISL_11504588  B/WuhanQiaokou/1326/2021 64
10 2021-5-17 EPIISL_11504589  B/WuhanJiangxia/2180/2021 32
11 2021-5-31 EPLISL_11504590  B/WuhanWuchang/2277/2021 128
12 2021-5-31 EPLISL_11504593  B/Wuhan]iangxia/2203/2021 128
13 2021-6-7 EPLISL_11504596 B/WuhanJiangan/1538/2021 128
14 2021-6-7 EPLISL_11504689  B/WuhanQiaokou/1375/2021 128
15 2021-6-7 EPLISL_11521064  B/WuhanWuchang/2289/2021 128
16 2021-6-7 EPLISL_11521077  B/WuhanQiaokou/2367/2021 64
17 2021-7-5 EPLISL_11521869 B/WuhanWuchang/79/2021 128
18 2021-7-5 EPLISL_11522911  B/WuhanQiaokou/2449/2021 64
19 2021-7-12 EPLISL_11523004  B/WuhanQiaokou/1475/2021 128
20 2021-8-16 EPIISL_11523176  B/WuhanQiaokou/1555/2021 128
21 2021-8-16 EPLISL_11523177 B/WuhanWuchang/717/2021 32
22 2021-8-16 EPLISL_11523261  B/WuhanQiaokou/2562/2021 64
23 2021-9-13 EPLISL_11523317  B/Wuhan]iangan/1795/2021 32
24 2021-9-13 EPLISL_11523616 B/ WuhanQiaokou/1662/2021 64
25 2021-9-13 EPLISL_11523675  B/WuhanWuchang/2539/2021 64

26 2021-10-25
27 2021-10-25
28 2021-10-25

EPI ISL_ 11523751
EPLISL 11525165
EPI ISL_11525308

B/WuhanQiaokou/1781/2021 16
B/WuhanWuchang/720/2021 32
B/Wuhan]iangxia/2398/2021 64

29 2021-11-8 EPI ISL_11525309 B/Wuhan]iangan/1952/2021 16
30 2021-11-8 EPILISL_11525310 B/WuhanWuchang/55/2021 16
31 2021-11-8 EPIISL_11525651  B/WuhanQiaokou/1818/2021 16
32 2021-12-6 EPI_ISL_11525746  B/WuhanQiaokou/1876/2021 64
33 2021-12-6 EPL ISL_11525776  B/WuhanWuchang/722/2021 16
34 2021-12-6 EPI ISL 11526201  B/WuhanWuchang/724/2021 64
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in Wuhan in 2021
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) HA2Y ' HA EEARE 4 A BB J5 & 07, #1400
T HA1:120 ¥£(116-137),150 ¥ (141-150),160 ¥
(160-172), 190 2 Jig (194-202>"" . 5 % i # B/
Washington/02/2019 48, 34 ¥R BRI A 120 Bk
A R133G 748,150 3 & A4 N150K 28,190 Mg &

A N197D 745, 26 #kJ@ TiF k5332 V1A, 3a. 2 9%
BEIIAE 120 Rk A4 H122Q. A127T 578,150 3 &k 4=
P144L €745, 10 H —BREERRTE 160 PR A 4E A169K %
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157)M ol 2 R T AT ) ) 5 245 K O 0 35 R A7 A5 HE
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Table 2 Amino acid substitutions of HA1

L 120 ¥ 150 #f 160 ¥ 190 184 jiE Hofls
G : .
S 120~1loop 150 ~loop 160 ~loop 190~ helix Others
Mutation
122 127 133 144 150 169 197 37 184 203 220 241 252 279 290
VIA. 3a. 1 JL45587%8 ) )
V1A. 3a. 1 shared Mutation G K b E M Q K
VI1A. 3a. 2 347 R A5 -
V1A. 3a. 2 shared Mutation Q T G L K b E R K
B/WuhanQiaokou/223/2021 G K D E M Q K \Y%
B/WuhanDongxihu/217/2021 G K D E M Q M K
B/Wuhan]Jiangan/1538/2021 Q T G L K D 1 E R K
B/WuhanWuchang/720/2021 Q T G L K K D E R K

34 BRFEMR NA A KA M ZE R A4TT,
D53N, N59S, L73F, K160E, V1931, G233E, T268A ,
V3031, K343E,G384D,G433D, Hrf V3031,K343E W
Ak 53 32 VIAL 3a. 1 B9 3 K 58 5 1% % 48, D53N,
N59S.G233E N4 VIA. 3a. 2 M F R4S,
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