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Molecular characteristic of the hemagglutinin of highly
pathogenic avian influenza A HSN6 viruses in live-poultry market,
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Abstract: [Background] Since 2014, H5N6 avian influenza virus has continued to evolve in domestic
poultry and live-poultry markets, becoming a major threat to human and animal health. [Objective] To
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analyze the molecular characteristic of hemagglutinin (HA) and neuraminidase (NA) proteins of highly
pathogenic avian influenza H5N6 viruses from 19 human cases. [Methods] Whole-genome sequences of
original specimen and virus isolates were obtained by next-generation sequencing technology. Pairwise
sequence alignments and phylogenetic analysis were performed by BLAST, MEGA 6.1 and ClustalX
softwares. [Results] In 2017-2019, 43 viruses were isolated from 189 H5 subtype poultry/environmental
samples and 1 H5N6 patient throat swab samples, and 33 H5N6 viruses were sequenced. Based on the
sequence of HSN6 virus collected on the internet, the HA gene of 93 HSN6 viruses was analyzed. Among
93 H5NG strains, 78 belong to 2.3.4.4h, 9 belong to 2.3.4.4¢, 4 belong to 2.3.4.4b, 1 belong to 2.3.4.4f,
1 belong to 2.3.4.4g. The cleavage sites of HA proteins of all 93 strains contain several basic amino acids,
indicating that they are highly pathogenic avian influenza viruses. Q222 and G224 amino acids of HA
protein of all 93 viruses did not mutate, which retained the binding characteristics of avian receptor a2-3
galactoside sialic acid (SAa2-3Gal); 158 sites lost glycosylation, and 124 sites showed a new potential
glycosylation site. [Conclusion] From 2017 to 2019, the evolution of H5SN6 virus infection in China is
active, and there is obvious genetic diversity. It is necessary to strengthen the monitoring of the evolution

of H5N6 viruses in China.

Keywords: avian influenza virus, HSN6 subtype, hemagglutinin, molecular evolution
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Figure 1 Phylogenetic analysis of HA genes of HSN6 viruses, 2017-2019, Southern China

TE: e: 2017-2019 fFVLIN3EMk; A 2017-2019 A F N ERABRITIAME HSNG Btk

Note: ®: The HSNG6 viruses from Jiangsu, 2017-2019; A : The HSN6 viruses from the other regions except for Jiangsu, 2017-2019
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Fz1 20172019 £HEF T HSN6 Biims HA ERXBREBRL ST
Table 1 Key amino acid mutations of the 93 HSN6 viruses, 2017-2019, Southern China

LR GEAE AW )RE 93 #k H5NG6 J A i 278 (REHAECR)
Mutation Biological function The HA mutation of 93 H5NG6 viruses (the number of isolates)
S133A SERESEOLA : IR TEXT A A A(93)
T156A SAa2-6Gal FZEF T A (93)
Q222L Receptor-binding site: enhancing the binding  Q (31)
S/R223N for human receptor SAa2-6Gal S (69), R (17), G (5), Q (9), C (5), H (1)
G224S G (93)
P235S P (93)
E251K E (93)
T156A ek 154 ROMEREAL A5 A©3)
Lossing 154 site glycosylation
126E {4k AT 124 RIS AL S Deletion (75), E (18)
126E deletion Having a novel 124 site glycosylation

HAO 2%}y HA1 Fll HA2

HAO divided into HA1 and Showing multiple basic amino acids and highly

HA2 pathogenic to chicken

SHZANWIE AR, HEEgREgETE  REKRRKIG (2), RERRRK(G (25),

REKRRKKR |G (2),
RETR|G (2)

2344 JEEEH/T N 8 4 Sub-Clade (2.3.4.4a—
2.3.4.4h), HET, 2.3.4.4a 57 3 78R IV A B EE A
F NP AT . 2.3.4.4b (Group B)F 2.3.4.4¢ (Group
A)FZEH HSNS 41A, fieT 2013 4ERAETEFI
HEE G L 2014 455K, 2.3.4.4c HSNS 25 164 ]
BRPRL, R ERFER LR . 23442
(Group DY HLT 2013-2014 4E7ErhE B, JFT
2014 AREAE AR E PO 5] 80 6 G HSN6 i i
(A/Sichuan/26221/2014); ZJ5, FEREEA KT
2.3.4.4a JHEEMIRATIONGE , HiEAkAEh E G
2 & HH AT K H AR B (HSN2/NS) . [ 2014 4E L1,
W E AR R R & A 70 HSNy F252 Group C
H5N6 Ji 8¢, HAETE 2 H Group C #fkH 51> WHO
#5441 Sub-Clade (2.3.4.4d-2.3.4.4h), AW R,
2017 4ELIE, 3% 54> Sub-Clade 7E 1 [E K FEHA 7
11, Hr Clade 2.3.4.4h /2 5 L3 HSN6 FE A H.
LAY T it b ia s, RokixdemsEn
PG L 2013-2014 4F 2.3.4.4b HSNS 5 #: B
WHEBE AP B, 5 A — B B) B P R B
IR AERAT. 2016 4F 5-6 H, 2.3.4.4b H5NS
G 7 H PR T R T S B 5t SR T 2 [
() 5 A B B S, S K I 3 o o S AT
SERAALTE R P E K . BRI KRS L B AT,

2017 45K, HA JE BRI T 2.3.4.4b HSNS [ 5L &
Tic H5SN6 AV S i s E R . H ATk = & 26
HRB RS, T L R A R A B — e R SR R 2
FEMERR S P (EASTE B A, AT & B 4 ¥k H5NG
RREE T 2.3.4.4b, He 1 MR RS IR
(A/Fujian-Sanyuan/21099/2017), Xt &%k I 1
UG N #idk . AR, TEME AT Clade
2.3.4.4b H5N8 Jkag L 28im o 3 PR i iy =7 3R
FEH B HANG HiitE. HRETMATERE Clade
2.3.4.4b H5N6 P aE1E P [E K& MEF& h i g
B, AL — A s W

HA FEATEIR BRI . BSRMERE TS F 5%
PERIE P AR E AR, I, HA BEAW%R
AR B I A R P 32 00 T . HA MEVR R 32 14
S5 A R FORE L AL R AIE 2 00 800 7 I A AL 6 1 ¢
G142 R R R 93 MR EE HA B 110 Q222
N G224 SR A K AERA, WEHKZIK
SA02-3Gal 454 %08 ; (HFRIE LA S133A H
T156S RAE, FHXLLHEXT N ZIA SAa2-6Gal
H—EMZERES], BB NMRE IR,
Ah, 93 BRArESHR HA BRI 158 i s e RS,
A 124 07 B — B T FERERAAL A A, X —T
AR R AR AR I X0 B S50 M R4 7 045 il
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