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(D lk R E 2 N2 R RS RBT R, Wk KRR RN S R RETE, Wk 515041,
DNFERFEMBEEHAFER, KJE 030006)

T2 AT HON2 A HSNL I B AT B R Bk 0 NSL BRI, B A RI-PCR AW T 12 $ 2000 ~
2003 F (Bl 7E SR HK 4 2 BT S TR BRbR AT NS EE IR A 5. WIF BT 6tk HON2 I B4 i B 23 NSL EEE
FRAEENE CORFY K 654 bp, #5217 MEERR. 6 Ff HSNL T 21 Z ik NS1 EE ORF K 678 bp, #E% 225 M8
. BTBNEERFEWREGITTSA, B TR0k AR RERSE, 714 RERA HON2 fI H5SNL &
B ETFE R R ER. BLAST 44BN, HSNL Fl HON2 T 2V5m0R 25 B AR NS 3 [(F14 B 530 i W ks
(X LR H X A S o 4 B ) B0k A/ Duck/Hong Kong/646. 3701 (HSNL). A/Duck/Shantow/2143/01 (HON2) FHiR
BRIR G R R, BT A LR A B — AT NST ThReRT A BT E T 28

SR RATHRERE, NSLERE, FERaH, EPEEE

ERrHET R3T313, Q5226

FRGEATHEEE RS Cinfluenza A virus, BLF
BfriEm S EEAHR 8 0B 7iHE RNA
AR, fhgmhd 10 A EEH. vRNA 5 8 TTE NS &
Ffh 800 MZERARK BF I TENIGE
(ORF), G MMEL R MIFLHEAD L
(NS1) MEAE4EMEHE 2 (NS2). %8 NSI B1HE
LR, T4 NS2 B mRNA B2 45 58047
NSl EEAFREL N 26 ka, TR 7R YLAI 40
THEENER, (8270 F0R 208 A 2
NSl B PEIE. TEMEREMNEHANS W AES
A T NS2 fEREAA-GRUER. NSI EEAMTT A
3 RNA 94 M. Pre-mRNA fi2#i. E747/% mRNA
MR, EREEHNRERSHEE R
AR REESEERY.

WERREREARS, TUKRTRESED
&R AITEIE S, E R R EAE RS
B RN E O EE. RnEERSEER I
S0, (ERAERMAR, NS1 EE K N KR E
BASEEAMMED. ENEEME, NSI E
E BRI S RIS R b, EAE
F (UFN-o/p> AMWEFIEET (INF-B> 5/
s TREERER, THEARIThERS
EHEEM, BRI xEDY. #—5
FERE, NSLMGETFHEN SR ERNSH
EREFFH K,

I RERE TSR EE K, MER4

B EAT, BT HON2 f HSN1 EAY RS
F e NLo9) 3 B M B B HON2 I HSN1
WRRAE N HERSEEAL, NS EFE
T A/Quail/Hong Kong/G1,/97 % 5", 3ot &
FUTHIRUEIN, AT M/333,/99 (HON2D EFCHE
41 NS £ [E 2K H A/Chicken/Hong Kong/G9/97 74k
BEFERZEF. BAOZHMUR SR, BEMYE HON2
P B3 R R AR LT AT R RN R R S
S, WERERMATHRA U AGE TP EEE
CHEREFR” HEBREA, TARATETR
AR FFAT. Mo, NS1EEMFLRERFH
HEEEDE, AN A Bk F] — M B[R TR -2 fa) B
EEF LA, TR AR =T R R AR . SR
KR EEAESNER? Bk, BATWET
2000 ~ 2003 4FIAITE L F X 45 5§ — 1 HON2 #1
H5N1 W B3 AR i &5 80 Ns1 R E T4, 3 i &
HON2 1 HSN1 WA 3R /& 35 NS1 EE F LT 8 7
FIFESHOEERFIAT R, REN S FRF
TER T NS BEE TR AR, AT
Ih e PR LI AR T

A TEEAERINE (HQ01/144185) I REEEAH
FEHFARBIINE (2020380,
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1 PR

L1 i

RAKE, FETEAMEEALTLTM, &
A A R BF B AR AE LI VE 1 Webster 2 it
QIAamp @ 7 RNA #REUAA &4 B Qiagen 2 7,
SuperSeript HEEE. DIT W H Invitrogen 2y &),
AmpliTag Gold §§. dANTP. MgCl, T8 H Roche 2 5],
pMD 18-T B AFW] B TaKaRa A7), FRAHREFE R
WA a8 _LigEmRted TR AR, Atk

Sy [ P A A
1.2 HEITESEE
HHEFRAE PN IEFEM 9 ~ 10 HEE T
FREF, 35CHIFET2 h, WO R BT A BuEt
s MY (AD=16) HAEEFEMAMSE
—80CIRTE. M AH —PHM AT A AR
CWHO) JE#R2E R = EA R bsik Pl 5 it
TR, JEFEMTERE SRARERRS
STERRL R LB, PRELB AT

Table 1 Avian influenza virus strains tested in current study

Strain Subtype Abbreviation Hemagglutination titer
A/Quail/Shantou/269,/00 HON2 Qa/ST/269/00 1:2 048 ~1:4 096
A/DuckShantou/2088,01 HON2 Dk/8T/2088/01 1:2 048
A/Chicken/Shantou/5026,01 HON2 Ck/8T/5026,/01 1:2 048
A/Quail/Shantou/1140/03 HON2 Qas8T/1140/03 1:1 024
A/Duck/Yunnan 243,03 HON2 Dk/YN-243/03 1:2 048 ~1:4 096
A/Chicken/Shantou /944,03 HON2 Ck/S3T/944/03 1:1024
A/Quail/ Shanton/852,/01 H5N1 Qa/3T/852/01 1:128
A/ Duck,/Shantou/1437/01 H5N1 Dk/ ST/ 143701 1:128
A/ Chicken/ Shantou/2535/01 H5N1 Ck/3T72535/01 1:128
A/ Quail/ Shantou/3846,/02 H5N1 Qa/3T/3846,/02 1:128
A/ Duck/Hunan/1403,/03 H5N1 Dk/HN/1403 /03 1:128
A/Chicken/Shantou/62/03 HSNI Ck/5T/62/03 1:256

1.3 JiE RNA {REUFI4LL

VLR 12 BRREF S A8 0 ~ 10 B BT
FREFHAT A, £ 140 pl ERBERS LR
FREERS L35, % RNeasy RNA #2EUR G i B2
U446 &% RNA, & J&¥ T 50 pl DEPC-H,0,
-30°CIRAE#H.
1.4 NS1 EFH RT-PCR 7

NS1 B H i # F 51 4): 5 AGCAAAAGCAGG
3', NS1 H [F IE m 5] #: 5 AGCAAAAGCAGG-
GTGACAAA 3'. R M 5] #5: 5 AGTAGAAACA-
AGGGTGTTTT 3'. NS1 cDNA & i ( R R4k &
40 pul): E RNA 23 pl. BEEFTIY (2 /L)
Tul, E75C S min. ZRMAS xF—8HE
MW 8 pul o DIT ¢ 0.1 mol/L ) 4 pl. dNTP
(10 mmol/L> 2 pl. I FERAEF (200 U/pl) 2 ul,
A2°C K1 h, PCR RN 10 x PCR 8T 5 pul-
MgCl, €25 mmol/L> 3 pl. dNTP (10 mmel/L)

1 pl. AmpliTaq B 0.5 pl. IE. & M 3] #
(10 pmol/LY 2.5 pl. cDNA 1 pl. EFENAAKE
50 wl. fEHZH: 95T 10 min; 94°C 1 min. 55C
1 min. 72°C 1.5 min. 35 “MEH; 72C 10 min.
1.5 NS1 E[F cDNA H B FIRIR A £l
iR RT-PCR PRAB2 IR faRE BT B 7k, FAER
EERFIE AT A, iR AR i BT, &
Ja oy BRI AT B B BT 20wl AR,
1.6 NS1EF DNA FEHITfE. $SE50F
Rl A fL BY PCR 7245 5 pMD 18-T # {6 iE
%, i KBS DHSa, 2 & Amp. X-gal
IPTG () 1B AR ITFIEF, H PCR J7ik i) EA FFE
HATEE, TR &0 EfiEA T B EA Fhi
ATIFFIME.
1.7 NS1 cDNA %% &SN ERITFI 1
MFERAFFIHE. KM NS1 ZEF cDNA
BRI 5 A T IR R 741 B AT A0 4344
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T DNA Club. Primer Premier 5 2 E T Internet Y
BLAST 47 3.

2 & R

2.1 H9N2 F H5N1 IF B @5 3 NS1 & [ RT-
PCR 7%

4B L HON2 1 HSN1 P R A7 & RNA 4
AR, FARTIRIT 85 AT RT-PCR ¥ 18, P4
2% IEPEREEE R Uk AT, TEZY 872 bp ALHINF R
My, HR/DSTEsRAAAT (B 1 ME2).

Fig.1 Analysis for RT-PCR products of NS1 gene of
H9N2 subtype influenza virus
M: ¢X174DNA/Hae [l marker; 7: Qa/ST/269/00: 2: Dk/ST/
2088/01; 3: Ck/ST/5026/01; 4: Qa/ST/1140-03; 5: Dk/ST/
243,/03; 6: Ck/S[/944/03.

Fig.2 Analysis for RT-PCR products of NS1 gene of HSN1
subtype influenza virus

M: @X174DNA/Hae Il marker; I: Qa/ST/852/01: 2: Dk/ST/

1437/01: 3: Ck/STA2535/01; 4: Qa/ST/3846/02; 5: Dk/HN/
1403/03; 6: Ck/5T/62/03.

2.2 ARFENEAR NS1 EFEMTE. S250F

PCR P44tk f5, ofE A pMD 18-T #ik, #%
K B+ # DHSa, 43 Amp. X-gal # IPTG [
LB FARIfiE e, PEERE G R EEMN T LB ik
TR, BRI RE R, HAAR T
PCR TS . mIKERER, MANEMAER
872 bp &5, EMTRRERL (B 3 {LER Qa/ST/
269/00 (HON2) F QasST/852/01 (HSN1) 4+ &
PRPCR EFEEH). EMAANREL LB 7 K
IR BATIT AN 2.

1353

1078 i
872

603 @

Fig.3 Cloning and identification of
NS1 gene of different subtype
influenza virus
M: oXI74DNA/Hae [l marker; [: Qa/
ST/260/00 (HON2): 2: QasST/852/01
(H5N1).

2.3 H9N2 1 H5N1 VA0 R 75 NS1cDNA A% T
[3s 1M es

b TN REN. KRR 5]
VR RFHy BHARLE LR KEREEZEN
NS1cDNA 2K 571, 6 # HON2 I BUFH K NS1eDNA
24890 bp, WE I TEEIT YN CORF),
K654 bp, G217 MEEME. 1 6 B HSNI
WA 5 BR NS1eDNA S % 865 bp, ORF KEH
678 bp, #5225 MEERE (FH4 FE S,
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Decoration * Decoration #1 *:

Wb SRR Prog. Biochem. Biophys.
ATGGA%ICCAACACTGTGTCAAGCTTCCAGGTAGACTGCTTTCTTTGGCATGTCCGCAAACGATTTGCAGACCAAQAACTGGGTGATGCCCCATTTCTAG 100
Fay
T A A
I G—-C T
T
T--T-—-C G
T T {0
T T sl
T T Ll
T: A T: E==T—
I I Gi=T=
T T ==
ACCGGCTTCGCCG%EATCAGAAGTCCCTAAGAGGAAGAGGCAGCACTCTTGGTCTGGACATCAGAACCGCCACT%g?GAAGGAAAGCATATAGTGGAGCG 200
Ty
A TA
A G A T——=4 G
C G = T——é C A
A G———4A GA——A—T LG e
A G Gy A i e e
A A GA——-A CG G
A A A———A-—-T CGCG G
A A GA——A—-T CG G
A A GA—A LG e

GATTCTGGAGGQAGA%?CAGATGAGGQACTTAAAATGACTATTGCTTCAGTGCCAGCTCCACGCTACCTAACTGACATGACT%F?ﬁAAGAAATGTCAAGG 300

T P
A-A

A———h A
A A T A
AG-—G—T G G—T G
AG—G—T1 ¢ G-—T ¢
AT--G--T ¢ G---T G
AG-———-T ¢ G-—-T G
AG--G--TA ¢ G---T ¢
AT-—G—T G- G— C
GATTSGTTARTGCTCATTCECAMCAGAMRGTACAGRTCOUTTIGCAT TAGANTECACCARSCANCAGTEEATAMACCATCACATTAMAGCAMCT 400
G G—-T T-—CA-—C———-A (-G
T A 6 T-
G G
c A G—-
—~G-—( G-——-—G G-——-T ¢ G—--T-4 A-————T-—G
" G G-——-T A-—CA G—--T-4 A-————T-—G
-—f-—C G-——-—G G-——-T ¢ G—--T-4 A-————T-—G
. — G G-T—T A G—T-4 T-—6
. p— G G—-T A G—T-A—C——T—T—5
——-C G G—-1 ¢ G—-T-4 A——T-—5

TCAGTGTGATTTTCAATCGACTGGA@QCTCTAATACTACTTAGAGCTTTTACAGACGAAGGAGCAATAGTGGGCGAAATCTCACCATTACCTTCTCTTCC 500

G

A G A $ G G
C—GT T
TG-C——GT A-C U A U A G
TG-C——GT A-C C A C A G
TG-C——GT A-C C A C A G
TG-C—GT A G A G A
TG-C—GT A G A G A
TG-C—GT A-C G A G A G
AGGACATACTGATGAGGATGTCAAAAATGCAATTGGG%FCCTCATCGGAGGATTTGAATGGAATGATAACACAGTTCGAGTCTCTGAAAATCTACAGAGA 600
b
A L
A A C
b )
b (o
A o b
G L T
A \_/_A
A \_/_A

TTCOCTTOCAGAAGCAGCGATCAGGATECCAGACCTCCACTCTCTCCAMGTAG 654

=

%8——AAACGGAAAATGGCGAGAACAATTGAGTCAGAAGTTTGA 693

—=—

CICICICICRT
=
o

333333

Fig. 4 Comparison of nucleotide sequences of cDNA of NS1 gene
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Hide (as *

— 7 ) residues that match 1 exacily; “ =

” indicate deletion. 7: QasST/269/00; 2: Dk/ST/2038/01; 3:

Ck/8T/5026/01: 4: Dk/YN/243/03; 3: Ck/ST/944/03; 6: QasST/1140/03; 7: Dk/ST/1437,/01; 8: Ck/ST/2535/01; 9: Qa ST/852/01;

10: Dk/HN/1403/03; 11: Ck/ST/62/03; 12: Qa/ST/3846/02.
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4 R K-——-H E

5 D G

g R

7 N E-——A-—Q E I
& N E——A—0Q E "
g N e D R
10 T N kA0 E-———- o
11 N E-——A—Q E e
1z M E——A—0Q D P
i’” APRYLTDMT]fEEMSRDWLMLIPKQKVKGSLCIRMDQAHDKgITLKANFSVIFNRLEALILLRAFTDEGAIVGEISPLPSLPGHT 171
ks T A TA——N

4 il M

v A

6 S P M

7 kE F-—# TM—N-T [——-T E;

&  xx F-—# A———Y-K———TH-——N-1 [——-T E;

5wk R (I IM-—N-I BT E

10 % F-—M-—--—A-———K-——-IM-——1 BT E

17 ®x F-—# A K———-IM—T1-1 [——-T E;

1z F—-W A TM—N-T [——-T E:

7 DEDVENATGVLIGGFEWNDNTVRVSENLGRFAWRSSDEDGRPPLSPK 217

z I T

3 I T

4 T T

g

6 N

7 L T N P-NOKRKMARTIESEV 230

5 L TT PN

g R-1, T PN

06 L TI L—DP-N

11 L TI L-DP-N

1z R-1, T PN

Fig. 5 Comparison of deduced amino acid sequences of ¢cDNA nucleotide sequences of NS1 gene

Decoration * Decoration #1 7

Hide Cas “ =’ ) residues that match 1 exactly;

“ % indicate deletion. 1: QasST/269/00; 2: Dk/ST/2088/01: 3:

Ck/8T/5026/01: 4: Dk/YN/243/03; 5. Ch/ST/944/03; 6: QasST/1140/03; 7: Dk/ST/1437/01; &: Ck/ST/2535/01: 9: Qa ST/852/01;
10: Dk/HN/1403/03; f1: Ck/3T/62/03; 12: Qa/ST/3846/02.

2.4 AFIEE 5B ER NS1eDNA B H BIT 51 A&
SHEERTFI LR

12 B4 B NS B FEZH 0 R S E BT
FlESMNE 4 FE 5. DEE S B QarST/ 269/
00 (HON2) FHAR1EAITRESR, H4 S 5% HON2 WA
TR B 4+ BR Dk/ST/2088/01. Ck/ST/5026/01 .
Dk/YN/243/03. Ck/ST/944/03. Qa/ST/1140/03 5
SRR NEETREES NEEBRITFIER A
3.5% (23 bp)s 3.7% (24 bp). 4.0% (26 bp>.
2.0% (13 bp). 2.8% (18 bp): 5.1% (11 A
B 519 (1 PEER. 4.1% (9 MEEE.
2.3% (5 MEEED. 2.3% (5 MEEMR. 6
HSNL BT BB i 46 R 77, Ck/ST/2535/
01. Qa/ST/852/01. Dk/HN/1403/03. Ck/ST/62/
03 Qa/ST/3846/02 5% HEHR Dk/ST/1437/01 A4
Tl R AREBRE KN, 1.0% (7T bpd. 0.6%
(4 bpr. 221% (14 bp>. 1.3% (9 bpl. 0.7%
(Sbp; 1.3% (3 MEEM. 0.9% (2 HEE
B>, 2.2% (SAMEEE. 1.3% 3 MEEE.

#

0.9% (2 TEEm.

6 Bk HON2 I B 5 JF 8L 40 NS1 R H 5
A/Chicken/Guangdong/11/97 (HON2) LM HHE
NSl%lﬁ’]ﬁ‘ﬂ%&?&gﬁﬁ’]ﬁ%@r%*ﬁttﬁ, H
FlRMESE 9% ~97% Z1al. 5 12 B4 B BR Y
NS1 %*Zﬁ@”@ﬁ?ﬂ&%&%ﬁ@ﬁ%%ﬁ?ﬁu, 5
GenBank Z MM RZ I ERAEARTFIE
WM B3R E AT BLAST e dh. &IN 6 £
HON2 TP AY NS1 B K 51T & A R EE M IERE X
P, XS HRTES 40 HON2 W B iR R B A E %L A
R, TR T A B FEEE 99% ~ 98% 2 1Al,
S NI EEF AR TR 99% ~97% 2. 18], 1
6 ¥ HSN1 WA 53 558 NS1 BEFE O B E T ER
Fol, SEmE M ERE R4 55 £ HSNL PR
BIRRSMOFFEERE 9% ~97% 2 8. MmH,
F— SRR TR F 2R 55 FR RS
MR EHRE R A ATL 5, B TBRFIINE
SE LR B RV EE AT N T R A A R T A Y
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3 it w

#aOR 2o 40 FE B B B NS E [ A 890 MR
HEA AL, s 230 MEER. HIS-EMN6 K
HON2 I B! 2 8% NS1 B [K ORF K FF %654 bp, 44
217 MEEER. 6 ¥k H5N1 TR 3 £k NS1 %K ORF
KEH 678 bp, D225 MEERE. EARLARA
IR —ERARERAE A0 BERR, St TR FLR AT
ST AR EIR: 6 BE HON2 T R E NS1 B E
FE T 56 FE M TE 97.6% (638/654 bp) ~
95.6% (625/654 bp) 218, @HEBITF|HIREM
fE97.7% (212/2173 ~94.9% (206/217) ZIa];
6 % HSN1 ¥ U573 NS1 B EAE T 85 89 R
7£99.0% (671/678 bp) ~97.5% {661/678 bp)
28, FEBITFINFENETETE 99. 1% (223/225)
~97.8% (220/225) 28], HEEMELZ N
MEmMtEEBOER H-SHoHEW. 5
HON2 3P &Y % bk NS1 M ELE:, HSN1 A5 NS1 &
E7E 81 fii. 84 ~87 fift’k 5 T HAEBKRE (1.
V-P-A-P), TMI7E C w3 T 13 MR ERRE
R ARG RS, WTREEAFIE 20 M EE
B asEL NSl HERERAESNEAER
BLAST 7r47# M, 6 BEA[RITE F3RI5 M HON2 IE 1Y
JAE R NSI BERSIE RS EE AN ER X,
RSB REREERE, 1l HSN1 WA 50 F
BRSPS RRERE Br, AR
thE — & 7 A R 1E B0 R E 0 4 Bl 1S 8 E
HON1 &Y (E{ HANI B S EHAT B TR —
EEHR, —REBERTERAK HE, HIN2 5 H5N]
WA IR B 2 A e TR R SR EERF A L
HNETRNER.

NS1 ZEE Ny (FLFF119 ~38) 24 RNA &
&k, 5 mRNA Poly (A) FHIEE, Co (BO
ITHI134 ~ 1610 AMEK, S5HBESMATIEH
#IE mRNA M #ZIZ 5, JX P X LR A0 R 5F
FU=, MERAT AT IS AT 40, ANRIAE E 3R IE 1Y
HSN1 I BUFAOR 3 NS1 B A FX A oh ek e B
5. T HON2 AU & NS1 & B 503 Ihgii 3t
EE A fR5F, Dk/ST/2088/01 #1 Ck/ST/5026/01 4%
BEEE NS1 B 26 A1 4 Lys, 244 8% Glu; Dk/
YN/243/03 70 BIEE NS1 7 27 A1 Arg. 140 A124
Met, H4 5 BRI 24 Leu, XA A2
25 HON2 J & &4 SRS S E R k.

AR B, IFN-o/p & TNF-B 40

FFARES~E A EimAsIREPRETELY
§2. HSN1/97 LR E#HEMNEE 2 A, 7l 18 A&
B, 6 NIET, TEAEEDEEUR M E2 4 F AR5
WY, B e 38 4% F B8 SE I8 O £, HSN1/97 A
H5N1/01 st iR iE I in W s kR, TA
i IFN-o/B M INF-p M S RITUEE R, 1EZR
I FE SR & 8 NS EFE A%, BFE NsI
BEH92 7 Glu FIFF7E' . Basler 7 BT R &
. 1918 4F F§ B 3 ¥ /& A/Brevig Mission/1/18
CHIN1) NS1 EHE 892 (724 Asp, FF HiESE NSI
B RV B E F 2 18 808 B A R & 2R
MREEEFER. AFFRPIEET 6 Bk HSN1 AR
BFNS1 &EEA 92 A28 Clu, T 6 £F HON2 WA
NS1 EER 92 A8 Asp. 4, 92 MR ER
%f HSN1 F1 HON2 F B4y @45 25 ) 200 11 A R0 /%
MEAT B EENEMR? EORERHEAAYT)
it WEAEMNTEHS, Bt BT LR
BB R SRR AN S SR Ah, NS R E IR A W eI fr
MEERN LA R ? KR B R A
W T BE L U A 7 R 7S TR ] 2

BUTERS HSN1 A1 HON2 B4ER Y A BIRE
RERAT. ABKABNRITOAZAZT. AT
BHWASR TR, EREX 8 HON2 T8
MERETESANTBIREZ RS ENENE, W
AENRATH A LAZ A PEE =, TR
EAAEFEER = e 2 A2k Fik, HIN2 &
BABEAR FIRNFBRATIE R, FiA s B{EfF
TRAT 20N NS &R B4 4 2 7R B R R AT P B9 4F
RAHATIRARE.
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Characterization of NS1 Gene of Influenza A Virus in Southern China*

ZHANG Zhi-Zhen"”, DUAN Lian"’, LI Kang-Sheng’’*"
(V Joint Influenza Research Centre (SUMC & HKU), Department of Microbiology and Immunology,
Shantou University Medical College, Shantou 315041, China;
B College of Life Science and Technology, Shanxi Uniersity, Taiyuan 030006, China)

Abstract In order to understand the characterization and genetic mutations of the NS1 gene of the HON2 and
H5N1 subtype avian influenza viruses CAIV), the nucleotide sequences of NSI regions of 12 strains of AIV from
2000 ~ 2003 in southern China were tested. The NS1 genes were amplified by RT-PCR and inserted into the pMD
18-T vector, then the recombinant plasmids were transformed into competent DH5a. The sequence analysis
demonstrated that the NS1 genes of HIN2 subtype contained 654 bp and encoded 217 amino acids. and the NSI
genes of HSN1 subtype contained 678 bp and encoded 225 aminoe acids. The homologies of amino acid sequences of
NS1 protein between HON2 were 97. 7% ~94.9% , and the homologies of amino acid sequences of NS1 protein
between H5N1 were 99.1% ~97.8% . The HIN2 and H5N1 subtype isolates were closer to some AIV strains
prevalent in southern China and Hong Kong in recent years. The results require further studying the role of the N31

protein in the evasion of the host innate defense and potential contribution to pandemic influenza.
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