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T~ % 2020-2021 £ 2B iR BRH O TR

OB RWA LR PR FAAT G WA 510515 UM BT R KR AL TR
2" 5511430 [, I A48 S5 WD ohota ™ AR 2 5 A i i A

[WE] HIY 7T/ 7L Victoria £ £ (influenza B victoria lineage , Bv) #8108 40 T 5t , 704
R RTEATRAT R Jiik FET)T AR AR M 4 (GDISN ) 2R F s 25 3 A J5 5 i e i 2% Bv #34K
Kl HA/NA ZERAZ TR 51 ;% F MEGA 7. 026 . Datamonkey 2. 0 NetNGlyc 1. 0 Server ,SPSS 23. 0 {4
S5 M HAZ R/ A AL R 1 5 1) () 5 1 L R AR | el B R 5  0 72% S W B Al A0 A T A 18 1R 55
i TR 2021 AEFERREL 2020 AFEEERR R 2 I R 25 S (P<0.01) ,2021 4FE R 2PAEREERR (17 #%) HA
FEH 5P AR B/ Austria/1359417/2021 [R5 B ik (99. 28+0. 25) %, HA £:[H A F7(H,;,N/Q . A,,T
M RiusG) B RAL(P 5oL Fl Ny, K) F1 D FA7(Sy00N/D FI Ty A) LUK RBS 7 55 (P53 Q) K A7 57 52020 4F:
FEPRE By, la. 3 BRARAE, 2021 4EFERR 22 By, la. 3a. 2 BRARHE, HA 5 NA JEPRNETERIEALA
YYTCAT 3 OB s NA LR 24 B s A8 57 s HA R NA L DR S8 B IR 071 [ 1B 600 1570 ) o 73,138
437 T 497 {3 xi A1 179,321 F1335 fii,d o 8518 T4 2021 4FERERK HA R NA B[ 5E 2020 4F35 bk KA
BN AR S JULA 2021 4R TR 2R AERERRIY HA BEPRAZ 5B s By 2bk HA JERIERALH IURT A8 5, $7R5 1 &
T W= I R ER AT I T

[X$ER] A SR Victoria BRFR (Bv) 5 ik ; F 7 5 71 ) 45

[FEESES] RI195.4; R394.3; R511.7 [ XHPRERD ] A

Molecular mutation features of influenza B viruses in Guangdong, 2020-2021

TAN Jing"?, LIANG Lijun’, HUANG Ping"?, HUANG Xiaoling’, LI Baisheng’, CAO Hong', ZOU Lirong’
'School of Public Health, Southern Medical University, Guangzhou, Guangdong Province, 510515; *Guangdong
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[ Abstract | Objective To learn the molecular characteristics of influenza B Victoria lineage ( Bv)
and evaluate the influenza B spread trend about the epidemic. Methods Based on the Guangdong Influenza
Surveillance Networks ( GDISN) to selected the Bv with space-time sampling, the nucleotide sequences of
HA/NA genes were detected. The evolution and mutations of both genes were analyzed in homology with
MEGA 7. 026 F1 SPSS 23. 0, in evolutionary tree with neighbor-joining method, in selective evolution with
Datamonkey 2. 0. Results The nucleotide homologies of HA/NA genes in the 2021 strains were statistically
different from these of the 2020’s (P<0.01), in which the those of HA genes in 17 strains isolated in the
second half of 2021 were up to (99. 28 £0. 25)% compared with these in the vaccine strain B/Austria/
1359417/2021. As to HA genes, the epitope A (H137N/Q, A142T and R148G), B (P159L and N162K)
and D (S209N/D and T211A) were mutated, therefore the 2020 and 2021 strains in Guangdong were

respectively classified into Clade Bv. la. 3 and Bv. la. 3a. 2. There were significantly no mutations in the
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potential glycosylation sites in HA/NA genes, as well in the NA known drug sensitive sites. Evolutionary

selection conducted the negative selection sites in HA/NA genes , including amino acid sites 73, 138, 437 and

497 in HA and sites 179, 321 and 335 in NA. Conclusion

Influenza Bv strains including HA and NA genes

in Guangdong 2021 strain are significantly different from these of the 2020 strains, especially on HA genes in

the second half of 2021.
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TATHEECE (FPRIIER) 2 i o 2 9 | 2 i &
PRI T 1 e, D7 s b 88 R AR 22 R SR TRl A R i
7o MIEHREMEAR, NJEmBYR TR L=
R, HRRER R AL R 5 A HL ) 5 R AT, £ B R
WETIEFWREER . AR B 2R ETE,
AWFHRGE , % =50 2 B 2 BRI
PRI 15 5] 2. 5% (95%CI,0. 7% ~7.6%) ",

SR R R 2 B B EE 8 A B, Horp
I #E %R (hemagglutinin, HA ) JE PR T-26 4 95 B, fili 4
24 IR B ( neuraminidase, NA) LK T2 6 5t
HA 7 #E A | DL = RARE AR e, HONIE 4 & 18
E A 2 1 BY S2 AR 45 A 7 S (receptor binding sites,
RBS) , HA R 5 [ i il 3 7 2B A 3 v A
P, RV R A R A . NA 4 5o
R BEL, FRARSK BB 2 NA W& PG, oA B R 5
P 5 BEA NA FEA b 22 SR S 1 (95 Bk g 41 N g
BURTERO) PR E (PR ) o SRV 8 A
B, L HA FI NA JER () A4 9 2- Dy Re e b B 22, J2:
TR IAT I 70T Sl

FE YL ZR B T b IX 2018-2020 4F- 2 AU By ik
FAT BT By, la BRAR ;2020 45 F AR T ACHI X %
PENEAN S B RAR A B A 18 LT 50% ~85% , 454
2 X W TR, A M RS B . IR
A TR ZRHBIX 2020-2021 4F £ Bt jek HA FT NA JE A
()8 S RTHEA AL , ATF Y T R Bk HA/NA LR 2347
DU R SRR B R R BT AR

1 #R5FZ%

L1 &#kR

J AR 1 DX SR A I ) 2% SR A i R - B
S BF 5 I3 7013 5 5 0 U SRR EE R, L 2020 4R
2021 453500k 8 R 26 £k, 531 34 k. M GenBank
TEARER N OB REE BRI HA/NA S [ Fp 51 36
23 %f, A5t A T A 41 25 ( World Health Organization,

WHO) e bk 4 Bk ™ bk 2 bk 5 1R (2008-2021 4F) 5
BEAMIEI 7 PR AR IE 3 0k, W 2 #RFIIESE 5 ko
1.2 314kt 546 %

A 2015-2020 45 4Bk £ AL % By bk HA I
NA LR & 18 )7 4, % F Primer Premier 5. 0 % {4
(PREMIER Biosoft International ,Palo Alto, CA,USA) %
TR, & 50 HA B0 NA JER 55194 3 X,
1.3 ARy ¥EER

% QIAGEN 7\ 7] QIAamp Viral RNA mini Kit
(Lot 169018932) #: HL RNA, & - 20 C {#1F; % H
Invitrogen A9 SuperScript® [l One-Step RT-PCR System
with Platinum® Taq (Lot 1996333) 347 RT-PCR §~
W P rEy) Mg |, Size Marker 7 100~2 500 bp,
L4 m3lanl

PCR Py alifb 2R HI T IR — M izt i R R 4 A FR
N EVRERRVEBIS M EE S PCR A7 &, % ) ABI
BigDye Terminator v3. 1 Cycle Sequencing Kit, 7£ ABI
3730 DNA Analyzer [U)F, AR SCFN S L5191
PP 45 5 ) >R F Lasergene v8. 1. 3 %k {4 ( DNASTAR,
Madison , WI, USA ) B #:4% H 2 ( Nucleotide , Nt ) , ¥ §IF
A6 I 51 ) TE A o
1.5 ZF Bt fes e

X MEGA 7. 026 % 4F 1) Clustal W H174Z%H R
IR 37  FH 454525  Neighbor-foining ) Fy 8 HA/NA
FR AL #, 813 BioEdit v7. 2. 6 (Ibis Biosciences,
Carlsbad ,CA ,USA )58 HA/NA | &2 FE 2 ( Amino
acid, AA) v/ & B K& 1E ( Entropy value ) , 3§ #F 47 PE M1
i id NetNGlye 1.0 Server Xf Z 5:W2 5 51| HEA T WEHEAL (7
S M. i f Datamonkey 2. 0, 43 %] % A SLAC
(Single likelihood ancestor counting) \FEL ( Fixed-effects
likelihood ) #1 FUBAR ( Fast, Unconstrained Bayesian
App Roximation) 77 ¥4 , % HA/NA B #E47 A0 70 Hr
1.6 %It a4

FURESLIA 91 BTk, >R F SPSS 23. 0 %A% 17 IR Al
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K JH IR 25 4 A1 5 9 16 2020 4F (8 £k ) A1 2021 4
(26 Bk) FEbR (2020 4F 4-12 J] W5 JC By 73 gik) , £
FEEIM S AR CARSE 1 AR 2 AR TR 1 Bk M
3R] 2 8k %44 2 BRI 1 BR W 2 Bk Ik
LRR IR 2 Ak R OC S R VIRYI 3 AR VUYL 1 Ak il
1 BRAIERIE 2 B o
2.2 RURML#HHSH

J7ZR By Bgbk HA 1 NA B R-Be, 70510 1 875 bp
F11 556 bp ;4% X ( ORF, Open reading frame) 43 5l
1749 bp 1 1 401 bp, & Hox} & B D% 1 Bk B/
Colorado/06/2017 1) HA 2K ORF £k Nty sy, 75
(aaaaac) ;U5 2017 4F LU I RERR A24% 2019 Fil 2021 4
FERIAR (2 BR) JARTERR (34 BK) I BRBERR (14 £K)
B E R Nty sy ¥ 91 (aaaaacgac) ; @ L B Bk B/
Brisbane/60,/2008 [j NA 3t [H % 3t . 3 ORF It 45
1 401 bp, 1E Nt JG¥di A tee, i BL7#E B/Bangladesh/
8007/2021 # B/Singapore/ WUH7588/2021 #:#%

DL 4 PRy B AR R 94 g B, 11530 2020 4E AN
2021 4] ARFERR I AL H R M), 25 R Ak 1 R
[FI P 3 B4R 7 - (D4 BREETRR P, T 2R 2021 4R 34T
Hbk HA S [ 7] 6 PE 15 9 1 Bk B/ Austria/1359417/
2021 [R5 A E L (99.19+0.26) % ], 1 NA LA [E] IR
PEHIE 2019 42 B ¥k B/ Washington/02/2019 [&] 5 1
[ (99.23£0.11) % ] ; QLA 4 BREZHIBR HA 1T
R PP 91 h kv, 2021 5 2020 4EF Mk HA JEH A 58T
25 (P<0.01) 48757 7R 2021 4FBifk HA JEH &
He b FLAH AR R (B DAY 1 #& B/ Washington/02/2019
9 NA RZH IR PP 91 g B e, 2021 AE 3R 5 2020 4EFERK
NA BE[A ] P8 VA G212 22 5 (P<0. 01) , #2787 7R
2020 4F B Bk NA JE K A B R 5 @ % i bk B/
Austria/1359417/2021 f¥) HA B [F 5 2021 4E5E#k HA
B R] I R (99. 19+0. 26) % ; Tl 5 2021 4E R 2 4R
BEMR (17 BR) HA B[R] =ik (99. 28£0. 25) %, £
ARJTAR 2021 AE R ARARIRATRERR HA R 5 2 WHO
TP PR SE RN B BE B

775 2020-2021 41y 34 BREERR HA BE B E LR
i, & 1A R, 25 R BoR: DR 2020 4F #f bk
(8 Fk) 574K 2021 AR bk (B B4FE 708, 17 #k) Bfy
ANTF]E PRFAE - 2020 4E FE AR &2 By, la. 3 Bk R RRAE,

2021 AEFERE FE L By, la. 3a. 2 BR RFHIE; @) A&
2020 AEFERR S 2021 4ERERR ( F2RAE, 9 #R) HAA L H
¥k B/ Washington/02/2019 J&[R4FAE 5 [E 41 2020 4EFE 4%
ALHE R (SEABATFEE ) SN CIIHFNEZ M) 3 CFrom
B ) F 2021 A S YN BE R (TEINFUET ) s QT
AR 2021 AETERR (B4R B) B BUZ Itk B/ Austria/
1359417,/2021 3 PR 45 i, HL 44 % B [6 41 J& B/ Paris/
9867/2020 fx% 7 H #1 (2020-11-25) , A )5 = E N &
B/Guangdong/073/2021 ( 2021-01-02 ), Jt ® B/
Beijing/Chaoyang/12099/2021 (2021-08-31) ; %5 4 &
[ Ab CRF AR IBL AT NI ) 2021 45 1 1 Ji5 9 53 15
k.

JUAREER NA JEA LN IE 1B s, FEEAFE R
5 : (D) 7R 2020 4ERERR (8 Bk ) 5 2021 47 (26 BR) BA
ANTFIFERRHIE, ) 7R 2020 4F35 R NA JE DY -5 [ 4 25 4%
EXE DN IG5 157 N I S N e 3R 7 S R/
PERAL; Q) AR 2021 4F FARAERERR(1~6 H,98) 5
TRRER SRR (17 ) WHRA —E X570 &K
2021 4 26 Bk NA Kk PAAH oL B 5 3 9 1 Bk B/
Washington/02/2019 {3 X (99.23+0.11) %,
2.3 AL BAei Rl b B

HA JE:[H ORF (1) 1 749 bp %6 582 4> 24 J: 2
(AA) ; DIFEHI Bk B/ Washington/02/2019 # HA £:[H K
FEUE, S0 kb, 31 S AERR AL R A B A, Hoh TR
34 BREERRA 26 DE e, 23K 14 Bk (2020-2021 4F) 7
16 M E e, 25 8 bk B/ Austria/1359417/2021 ) HA 3t
KA 8 MEHh, LI KR B/ Austria/1359417/2021 K]
HA B[R B, AR PO A R AR B 40 25 57— B

LISET R B/ Washington/02/2019 1) HA £L[H Shy 3t
‘(’E,E}ﬁ%{j,ﬁ@*ﬁ{j)ﬁ H137Q/N ( rzﬁzozl ’ 16/26; é
BRooni 5176 ) VALK Sy D/N (7 ZRgg» 778 FJ™ ZRoga
26/26 ; 2 FK 000 ,8/8 FNEFK 001 ,676) AP AT Pso L
I KyisR O ARyt » 157265 4 R0, 1/8 FI2BR gy, 4/
6) A RixG. GE Fll Ry, K (] ZRogar 5 267265 4>
R ,2/8 FA B0, 4/6) ALK VoM F1 P, Q ()7
7182021 5 10/26;43}*2020 178 *ﬂ%ﬁkzozl ,4/6) o

PRk B/ Austria/ 1359417/2021 () HA KePRARAE7E
FoALE AT RGPyl G E Sy D Ky sR Fil Ry K
C28 K Az B 48 RIVAE 3X 2807 ki |, S 1 Bk B/ Austria/
1359417/2021 f) HA Z R 5 SR H T 4 2021 3
BREFAE . LRL)T 7R 2021 4F R P AR S bR 5 2l bk B/
Austria/1359417/2021 ) HA R H 5%, % F K, E(2/
19) PAJ Ty \PLigy 155SS Ay, T I G5 R(1/19) B ffle

JE 1 Bk B/ Washington/02/2019 ) NA ZE£ K ORF
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HA 1401 bp, 455 466 > AA; LI NA JE By Lk DL 2019 4F% v bk NA S5 [ROh BRfE, 78 Sk i f
AA,, JEHiASEE R (L) UL T B/Bangladesh/8007/2021 15 : D) 7R 2020 AERERRAL E,)5G 728 575 (22021 4R FE R
Fil B/Singapore/ WUH7588 /2021 % #k, 50 #kr, 5t fu3F DN (13/26) NyS(13/26) .G E/R (14/26) |
29 > AA SR S, o AR (34 BR) Fiaxek (14 £%) Vi 1(13/26) F1 K3y E(15/26) 5 LA K Ds;N (NS (G5 E |
IR 14 F1020 A2 S L s AL, BEETBR B/ Austria/ Vi T T Ky By B /40 B8 H A8 S 38 A0 48 Fp L 1M

1359417/2021 [ 6 M 5 A8

PSI Q \PIIQT \\/249I \1263V \G379E ;FH E4()6DO

&1 [ HEHHA/NA ERRFEMELER( %)

— HA (x+s) NA (x+s)
REHTE
2020 4 (n=28) 2021 H(n=26) P 2020 4 (n=38) 2021 H(n=26) P
B/ Brisbane/60/2008 97.76+0. 09 97.43+0. 16 <0. 001 98.44+0.09 98.47+0. 09 0.464
B/ Colorado/06/2017 98.75+0. 07 98.45+0. 17 <0. 001 99. 14+0. 09 99. 17+0. 09 0.448
B/ Washington/02/2019 99. 81+0. 06 98.90=+0. 21 <0. 001 99.79+0. 08 99.23+0. 11 <0.001
B/ Austria/1359417/2021 98.50+0. 05 99.19+0. 26 <0.001 98.44+0.09 98.54+0. 15 0.072
A RAH 8 (ORF) FREAK T REkS R G MG LE
511 B/Guangdong/260/2021 B/Guangdong/012/2021
i B/Guangdong/265/2021 B B/Guangdong/129/2021
I B/Guangdong/230/2021 24 |- B/Guangdong/001/2021
B/Guangdong/266/2021 x| B/Guangdong/095/2021
B/Guangdong/267/2021 B/Jiangxi-Donghu/11572/2020
( B/Beijing-Chaoyang/12099/2021 | |- B/Guangdong/043/2021
% B/Guangdong/235/2021 " P b | B/Guangdong/041/2021
B/Guangdong/162/2021 ’ B/Guangdong/093/2021
6¢ - B/Guangdong/258/2021 B/Guangdong/023/2021
21[6k | B/Guangdong/203/2021 B/Guangdong/081/2021
B/Guangdong/207/2021 B/Guangdong/266/2021
o — B/Guangdong/073/2021 B/Guangdong/267/2021
e B/Guangdong/116/2021 B/Guangdong/005/2021
I— B/Guangdong/182/2021 19 B/Guangdong/053/2021
tB/Guangdong/lSG/ZOZl ﬂ{ B/Guangdong/260/2021
B/Guangdong/240/2021 B/Guangdong/265/2021
B/Austria/1359417/2021-Vacc alr B/Beijing-Chaoyang/12099/2021
B/Michigan/01/2021 — B/Guangdong/230/2021
B/Bangladesh/8007/2021 8 B/Guangdong/073/2021
111, B/Paris/9867/2020 s B/Guangdong/116/2021
B/Singapore/WUH7588/2021 - B/Guangdong/240/2021
B/Guangdong/053/2021 - B/Guangdong/162/2021
B/Guangdong/005/2021 53 “L_ B/Guangdong/186/2021
B/Guangdong/012/2021 B/Guangdong/203/2021
B/Guangdong/001/2021 B/Guangdong/207/2021
B/Guangdong/093/2021 B/Guangdong/258/2021
. B/Guangdong/095/2021 |—— B/Guangdong/182/2021
h B/Guangdong/129/2021 L B/Guangdong/235/2021
B/Guangdong/041/2021 — B/Saint-Petersburg/RI1-7595/2020
| 1% B/Guangdong/043/2021 % B/Texas/03/2021
B/Jiangxi-Donghu/11572/2020 3 B/New Mexico/02/2021
B/Guangdong/023/2021 o8 B/Hong Kong/24/2020
B/Guangdong/081/2021 7 B/Guangdong/438/2020
51| B/Guangdong/539/2020 . B/California/05/2020
7| 1B/Guangdong/544/2020 M B/Washington/02/2019-Vacc
" B/Guangdong/540/2020 31— B/Guangdong/428/2020
B/Guangdong/547/2020 g B/Singapore/KK0417/2020
2111 B/Guangdong/438/2020 |- B/Guangdong/523/2020
_;‘LB/Washington/02/2019-Vacc | — B/Pennsylvania/65/2020
B/Guangdong/533/2020 ) 13| .5, B/Guangdong/539/2020
sseh — B/ iong/428/2020 H B/Guangdong/544/2020
L B/california/05/2020 14|' B/Guangdong/533/2020
2 B/AICHI/32/2020 \ B/AICHI/32/2020
| B/Singapore/KK0417/2020 95 | B/Guangdong/540/2020
sh — B/Guangdong/523/2020 0] B/Guangdong/547/2020
100 1.,—|; B/Pennsylvania/65/2020 L—— B/HongKong/269/2017
R B/Saint-Petersburg/RII1-7595/2020 L B/Colorado/06/2017-Vacc
o B/Hong Kong/24/2020 B/Austria/1359417/2021-Vacc
s — B/Texas/03/2021 100 109,| B/Paris/9867/2020
B/New Mexico/02/2021 571 B/Michigan/01/2021
B/HongKong/269/2017 B/Bangladesh/8007/2021
B/Colorado/06/2017-Vacc B/Singapore/WUH7588/2021
B/Brishane/60/2008-Vacc « — B/Brisbane/60/2008-Vacc
B/HongKong/514/2009 —r— B/HongKong/514/2009
B/CAMBODIA/30/2011 B/Uruguay/12/2008
B/Uruguay/12/2008 100 B/Malaysia/2506/2004
B/Malaysia/2506/2004 B/CAMBODIA/30/2011

A:HA 2 B ;B:NA AR

0.0050

B 1 I &Rk By Sk HA/NA ER L
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2.4 HEHACAL &L BB K F

PEM R B/ Austria/1359417/2021 ) HA 4L H
T e B Ak 7 &0 10 4>, B NVT,,,, . NCT,, .
NIT 60— 160« NKT 75_ 150 « NOT 45047 « NKS;3 6318 « NGTays 347
NITs;0 53 JNHTs, 5,5 FT NVSoo on o IIRAR T H, HA 4
LR Doy N 725, P HOE IIBEEEALAL A NET 09, , WL T
B/ Guangdong/428,/2020 ,B/Guangdong/523,/2020 Fi B/
Guangdong/053/2021 ; PL g, 5SS 78 5, $# i1 NSS g5 s
WAL 5, LT B/Guangdong/116/2021, FEH R B/
Austria/1359417/2021 f#] NA & [ 4645 ¥ 20 B 34 o
B4 4, NAS, s NRSy, s NGT 4y 146 1 NKT,g, 0565 A
RIEHAE 5

LI P #k B/Brisbane/60/2008 1) NA 3L, B
Wl NA B2 07 5 A 29 A7 IR 2507 15 4 45
TEABIFFE o oK B bR B R o 8 57
2.5 Ak EMA T

G 50 #k B bk HA 20k R 0 (8 45 R, i H
>0. 600 fFE {7 5 148 165 F1291( ¥ 0. 641) , 142
159 F1215( 454 0. 680) ,137(0.717) ,196(0. 731 ) F
209(0.779) ; NA FIEFRIFE 7 & 344 (0. 680) FiI 234
(0.684), W32,

50 Ak HA Fll NA JEA, FEAT L0 (NA SRTTHA
i A Ly, , W B/Bangladesh/8007/2021 #1 B/Singapore/
WUH7588/2021) , SLAC Fil FEL B /57 H ki, <kas » T
FUBAR J7iEH kyy > )y , $&78 A[A) 115507 2§ 2 HA
BB x R [ e (o) 78514 (B) ] ANTA]. SLAC A 56
w=dy/dg I, 15 o<1, H P(w<1)<0. 1 WAELER
RO, SLAC K36 73 il T HA JE [ 73,138,437
1497 {7 5 F0 NA BE[A 179,321 F1 335 i/ o

50 PREERR R ] FEL K56, e £ 20 W7 , HA
ANA JE PR 91 5 128t 28 ASFI 14 A9 ) e PR A5
K FUBAR #:55, 739 i &t HA PR 15 > 7 ) ik
PEOLEAT 1A IE PN 5 (AA L) ,NA D] 10 4~
] PERENL A A 1A I 1) PR m (AA ) o RIEZFH

JHEEER—EERJEI, 255 07 Afr, HA T NA [ 2
SR G [ PR S 3L 73,138,437 1497 {5, K
179,321 F1 335 fi .o

3 ifig

[ 2009 43 HINT,, BSR4
AU (4345 HoN, F1 B 8Y) L RAEAERAT R, 0%
B PLABL o ABF5E H, D2020-2021 4F G jd pn 3
FERRBLEE S B U Victoria #f & ;22020 4F 4-12 A I
DU 43 8 B it J 45 I R PR, X AT R85 A SRR A T REAE
DA e [ PN BT b 1 1) A B B A O R 5 (302021 4R
TR By B DR E B L AT B

I3 DL 4 BREEH R HA SRR BEHE HE T R 2020
52021 FFEEERR Z 1) 22 5, B 4 BRE I AR I SR ME Y
2 4E[A] HA JEA [R) i 2 Se 127 22 55 (P<0. 01) ,NA
FEHFE 2020 4F (5 2020 4FH] L) R A48 5, HAX
5 B/Washington/02/2019 F£uE2% 2 T, #2848 By
TATHR HA JEITE 2021 4 (5 2020 4F AR KA 2%
PEASSE o T H 2R By Jif ik HA JEPRAE SRk, 3222
T 2021 4T RAE R EEIE B R U 2014-2019
AEVAT By 19 Bv. la Bk &R (5 19% B £k Bv/Colorado/
06/2017) , HA H1 NA 3 A 7] P 43 51 K 94. 67% Fil
97.13% "',

IR AR FE MR AR 5 (LA I R B/ Washington/02/
2019 11 HA BERCAEAME) WL T A R Vil (1726,202 1)
H,,,N/Q (16/26,2021) . A,,,T (15/26,2021); R,,sG
(26/26,2021)] . B 21 [ G, R (1/26,2021) , P, L
(15/26,2021) ; N,, K (26/26,2021) 1; D {37 [ SyoN
(7/8,2020) .S, D(25/26,2021) ; T,,, A(5/8,2020) ],
HIL#, Bt Bv. la R R R AZ K LT A R
(LIZSI\HISIN\IBZV) \B %‘:_{,fj(NMlD/G\GMXR) ﬂél] D %é
137 (T V) )5 25 F L [X 2017 - 2018 4F i 4T 2, 780 37 e
By/Bv #itk, Hirp By #i bk HA B BAG V1 =B FE
iE, [ S N IV 5T AR50

®2 S0 HREFK HA/NA EEHE

IR AT "
M
HA NA

o0y 488,95, 125, 141, 143, 155, 174, 182, 184, 185, 194, 12,16, 45, 51,70, 73, 80, 119, 263, 360, 372 , 400, 406,

<V.
268, 71, 156, 519, 245, 214 460, 75, 76, 107, 249, 314, 379, 385, 284

<0.600 211, 560, 232, 253 53, 59, 304

=0.600 148, 165, 291, 142, 159, 215, 137, 196, 209 344,234

a: 3k T %% ¥ 4k B/ Washington/02/2019 & & B 571



1796 Rl 4222 R R 24, 2022,44(17)

http : //aammt. tmmu. edu. cn

55 2019 4FF1 2021 45 f bk HA JER LL#E, T 7R
2020 4EFERESE By, la. 3 #R RFFE, 2021 4EFE bR F 22 5
Bv. la. 3a. 2 Bk Z4RAED)  HAS S 8k, WHO &
F 2021 4 9 H F #2141 Bv AR A B/Austria/
1359417 /2021, 55320 B bR LU 3, 2021 4F ) AR bR FE 3%
FLFT RBS X848 5543 45 Hy5, Q/N R 4G Fll Prsy Qo LA
FETH Bk B/ Washington/02/2019 1) NA Z& B o 5t #E,
2021 47 AR FEAR NA JEH 5 AN 36 R (DN N, S|
Gy E/R Vo, I Fil Ky E) A B A5 52 (50. 0% ~57.7%) .
IS S W R TG R BCE T bR B/ Austria/ 135941 7/2021
(2021-10 -09,1¥ Ky, E) ol 8 2021 4F AR
FFk B/Beijing/ Chaoyang/12099,/2021 ( 2021-08-31 , {}
Dy, N.N,S 1 G,,E) .

10 4~ HA F1 4 A~ NA JERWEERSEAL A 5, 457
Mr8JC A A8 St 4. NA JL R 2 530 25 ) UV i ok
RINAR S o BRSBTS BRI o7 a5 28 S A5
IO ARBEgE R, 50 BREE B HA A1 NA 43317 78
9 4~ (148/165/291/142/159/215/137/196/209 ) il 2 4~
(344/234) Gy 5875 1 o

TR TR B = RNA B4 B A D g, HA Al
NA BE[R 5 A A S o fo s SORRAR S5 ) SL %
R EAE (dy/dg) PEAL TR 7 55 F7 52 19 B SR B &
To 8 dy/ds>1 B, FRIRZAL A TE 10 BE AL 5 dy/
ds =1 B AL PP 23k 5 5 dy/dg <1 B, D
FORZNLE AR L ABFSE R, 50 K By
2% SLAC .FEL F1 FUBAR 3 Fh 7 g 1 HA 1 NA
I PRAEAE A ] e B0 0, , 43 A F 73,138,437 Fi1 497
DEAE, I 179,321 F1 335 37 g5, o I Uk B 5 18 7 1) 36
BEALA, PR SR BE By #E Ak HA R NA JE R 7F
AR H EA I, O R R
FEH]

FE N 28 I s e A b, BB 9 B 7 (HINT
H3N2) i) HA/NA JE R 3R I AR S 00 %5, 3 H A7 A 3 ]
IEERALE T . IR AR By Fbk Bl 2 AR LR
(R 07 ) SR A, FE TR T8 2 L PR R Ak P i B SO
FEFHE— 2588 SR, 45 A TS 1 BLAR:, TR] B STk
AT IR/ E R 1 R IR LA TR R 1 A8 S5 L 4 1)
VERRA ST, AT DAHEWT ) AR S Uk By dE R LA
SR ISR/ PR S A TR R Lo B AT
FA&R, OBy #bkor 1 (HA %) 22 02 S 80U 7R 2020-
2021 AEJIR R 2R R IR A 5 (22021 4F T 24 1 I J%

PR 5 ATRES R 2022 4F By kR R T; @R
B WHO 119 2021 4 9 AHERERYBE v MRAKIR A 2, (H)
R 2021 4F Bv TRk YL 57, $ 78 WHO i 2% 18 BT i
BRRAY AT REYE o

Sk -

(1] BIOCHE. BR2AREY =M ] dEat: AR TA W R,
2010.

JIA W X. Medical Microbiology [ M]. Beijing: People’ s
Medical Publishing House, 2010.

[2] PORMOHAMMAD A, GHORBANI S, KHATAMI A, et al.
Comparison of influenza type A and B with COVID-19: a
global systematic review and meta-analysis on clinical,

Rev Med Virol,
2021, 31(3) : €2179. DOI.10. 1002/rmv. 2179.

(3] EARME, Boete, shiftslt, 4. 2017—2020 4EEHF 7T &
TR R 7 e &2 HA FI NA 78 S fedb 0 [T 1.
AR TR W 2 I B e 22 Ak, 2021, 41(4): 301-305.
DOI; 10. 3760/ cma. j. cn112309-20200723-00368.

WANG T H, DUAN Y H, HAN S Q, et al. Influenza B virus

laboratory and radiographic findings [ J].

monitoring and analysis of variation and evolution of
hemagglutinin ( HA) and neuraminidase ( NA) genes in
Jining City from 2017 to 2020 [ J]. Chin J Microbiol
Immunol, 2021, 41(4) . 301-305. DOI: 10. 3760/ cma. j.
¢n112309-20200723-00368.

(4] BB s P v O A G BB il k. 2021 4 10 H

I 2 T R e i B S A [ B
2021,36(11) . 1104-1105.
Division of Infectious Disease, Chinese Center for Disease
Control and Prevention. Summary of national data of Class A,
B and C communicable diseases in China, October 2021 []].
Dis Surveill 2021, 36(11) : 1104-1105.

[5] European Centre for Disease Prevention and Control.
Influenza virus characterization, summary Europe, October
2021 [ EB/OL]. [2021-12-28]. https://www. ecdc. europa.
ew/ en/ publications-data/ influenza-virus-characterisation-summary-
europe-october-2021.

(6] Fpdi, BEmaAE, 4RANAS, 55, ik pHINT g 2E 1L 5ER Ak
PIREACRAIE R [T ] 50 = ZE BE K24l 2014, 36
(17): 1780-1784. DOI. 10. 16016/j. 1000-5404. 2014. 17.
001.

HUANG Z Z, LIANG L J, ZOU L R, et al. Molecular
evolution and evolutionary selection of influenza pHIN1 virus

hemagglutinin gene[ J]. J Third Mil Med Univ, 2014, 36(17) .



http ://aammt. tmmu. edu. cn

il 45 %2 B R, 2022,44(17)

53

1780-1784. DOI;10. 16016/j. 1000-5404. 2014. 17. 001.

World Health Organization. Summary of neuraminidase (NA)
amino acid substitutions associated with reduced inhibition by
neuraminidase inhibitors (NAIs) [ EB/OL]. [2021-12-28].
https://www.  who. int/publications/m/item/summary-of-
neuraminidase-( na ) -amino-acid-substitutions-associated-with-
reduced-inhibition-by-neuraminidase-inhibitors- ( nais) .

T, WS, O BT AL HIND R A AT
S T]. B kAL g A, 2021, 6(2): 146-
150. DOI:10. 19871/j. cnki. xferbzz. 2021. 02. 016.

TAN J, HUANG X L, HUANG P. The evolution, prevalence
and challenges triggered of HINIpdm influenzal J]. Electron
J Emerg Infect Dis, 2021, 6(2) : 146-150. DOI10. 19871/
j. enki. xferbzz. 2021. 02. 016.

BT, T, 24, 55 HUNHLIX 2014-2019 4F LA
JEREE HA I NA LG AL [T, e fE Y
FIGRE 2 2% 7, 2020, 40(7): 523-529. DOI: 10. 3760/
cma. j. ¢n112309-20200312-00114.

QIAN X, YU X F, LI J, et al. Genetic evolution of influenza
B virus hemagglutinin (HA) and neuraminidase (NA) genes
in Hangzhou between 2014 and 2019[J]. Chin J Microbiol
Immunol, 2020, 40(7): 523-529. DOI. 10. 3760/ cma. j.

¢n112309-20200312-00114.

[10] Z=Z, R, IRBEIK, 45, 2017 4F 28 & IR 75

Al R R i B R R AR o A [ ] e RE 22 4R,

(11]

(12]

2019, 35 (4). 606 — 611.
bingduxuebao. 003563.
LI D, XU W, FU X Q, et al. Analyses of surveillance

DOI. 10. 13242/j. cnki.

results for influenza B virus and the characteristics of its
hemagglutinin gene in Yunnan Province, China, in 2017
[J]. Chin J Virol, 2019, 35(4): 606-611. DOI; 10.
13242/j. enki. bingduxuebao. 003563.
POV, PR, REH, . )ARHIXAE H3IN2 TR IS
FRAERARE R AAZ ST (], e, 2012, 28
(4): 330-335. DOI; 10. 13242/j. cnki. bingduxuebao.
002286.
HUANG P, ZHONG J, LIANG L J, et al. Molecular
evolution of human influenza H3N2 virus hemagglutinin
genes in Guangdong China[J]. Chin J Virol, 2012, 28
(4): 330-335. DOI; 10. 13242/j. cnki. bingduxuebao.
002286.
i TAL, 2, B B, 4. 2017 - 2019 4E BT A
(HINT) pdm09 37 35t Jeoi 27 1L 35 28 Hk PR AR AE 23 A [0 ]
BTy 2, 2021, 48(22) . 4187-4191.
JIAN Q Q, HOU M, YANG Y, et al. Analysis of the
hemagglutinin gene characteristics of A ( HIN1) pdm09
influenza viruses in Kunming from 2017 to 2019[J]. Mod
Prev Med, 2021, 48(22) . 4187-4191.

(5 :2022-03-03 ; & [8] . 2022-04-27)

(¥ K 4)





