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W78 1998 — 2005 4EH 3 IV Tl I SO FE AR
HA1 X F1 NA [X 3 [J 8420 47

FRE FHREX FEXR LR HKET AK REE

[(HE] BN 4HEJUESTAER 3 TRIRATHERE (FB) MATH I 5 £ (HA) &8 R
HM(NAEFMEE BRERBRITHRER, Hik EBEWILAE 1998 - 2005 4F JER G AT B 8 43 5%
B 3 WEARR F AR 25 Bk, IRBUR R RNA, ¥ 3% HAL il NA 2[R, #4177 510 %2 , A BioEdit 345 #f
WE, R OWIILAEJLER 3 WA BT R HAL K BRK E 5987 bp, 49 329 R
FE A NA KRBT BR K N 1362 bp, A% 454 N E K BR. 1998 - 2005 4FF 3 W A 5 2% 3 HAL
X5 NA X B & 38 [ ¥R 2 9 7£90.9% ~99.3% 595.2% ~99.5% Z A, HAl KA FH 4 NA X
HK. X 84FEMZE HAL KL EA T 30 MEBMA B, Kk 14 MEIERAEW K HAD K 4 ML
FoE NARRAET 20 EEBRER, KPS A EAHERMU AP R NAKK 3 MHEREE. £
1998 5 2002 47 it & HAL RKE & NA X, ¥ 74 TRAM AR £ J R AW HWIE R 778
X, EAERE 3 WRFES HAL KA 11 SRR N, B R B E M AlAichi/2/68 BT 5 4, 1L
1998 4E 249 8 4EFRRIEIN T 3 /0 B WiV 1998 5 2002 4F ) YR B A HLEEAG BT 3 7 B 1R
WATY SR BN PURERER A X,
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Genetic analysis on HA1 and NA regions of influenza virus subtype A3 isolates of Zhejiang province during
1998 - 2005 LU Yi-yu, YAN Ju-ying , MAO Hai-yan , FENG Yan , XU Chang-ping ,ZHOU Min, YU
Bei-bei . Zhejiang Provincial Center for Disease Control and Prevention , Hangzhou 310009 ,China

[ Abstract ] Objective To study the relationship between influenza epidemic and genetic
characteristic on HA and NA regions of influenza virus subtype A3 isolates of Zhejiang province in the recent
years. Methods RNA of 25 influenza virus subtype A3 isolates, circulated in Zhejiang province during
1998 to 2005, was extracted. HA1 and NA regions were amplified and sequenced. All the sequence data were
analyzed using BioEdit. Results HA1 and NA regions of all the isolates belonged to 987nt and 1362nt,
encoding protein of 329 and 454 amino acids respectively. Isolates shared amino acid homology of 90.9% -
99.3% and 95.2%-99.5% on HA1 and NA regions, while divergence on HA1 was greater than that on
NA region. During a period of 8 years,30 amino acids on HA1 region were substituted and 14 of which refer
to 4 antigenic determinant sites. Meanwhile,21 amino acids on NA region were substituted and 5 of which
referred to 3 antigenic determinant sites. Significant divergences, both in HAl and NA, were observed
among isolates in 1998 and 2002, showing that they belonged to absolutely different branches. Additionally,
influenza virus subtype A3 isolates identified in recent years, with 11 N-linked glyeosylation sites in HAL
region,had 5 sites more than early A/Aichi/2/68 strain. Since 1998,3 sites had been inserted in epidemic
strains, indicating the accelerated trend of glyeosylation sites were increasing. Conclusion There is a
correlation between antigenic drift of influenza virus subtype A3 and the two epidemics in Zhejiang province
in 1998 and 2002.
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A MDCK 40019 - 11 H &Y ie, ¥4 549 A
M EEHP & 30 (HD) #E4T BB 4 5, RAR 3R 1E 25 5%
SERATHRERHERHLRHEAR) . MDCK
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WHO #£4t . %7 RNA $# 5UCR A1 H QIAGEN 2
#] B Reansy Mini Kit, A & Ui H#iE. 519
RT RA#E MG 5'-AGC AAA AGC AGG-3’ ,HAI1
XJ7 54" 851 ¥k A : HA1 F:5'-GCA AAA GCA
GGG GAT AAT TC-3’,HA1 R:5'-TCT ATG AAA
CCT GCT ATT GC-3'. NA KFFI4 159 % H :
NA F:5'-ATG AAT CCA AAT CAA AAG ATA-3',
NA R:5-ATA GGC ATG AGA TTG ATG/A TC-
3. 5l H EEEY TRAR G R4, Wi
A TE5E R (RT-PCR) K [ TaKaRa 2 ] one step
RT-PCR kit, JZ B #& & & : ddw 1.4 pl. 10 X buffer
2 pl, dNTPmix (2.5 mmol/L each) 4 pl, 20 pmol
universal primer 1 pl RNasin(40 U/pl) 1 pl #2BAY
## RNA 10 pl AMV-RT(40 U/p)0.6 pl,iBEF
42C1 h,95C 5 min, #HATH# K, PCR X ddw
66.5 11,10 X Taq buffer 10 pl . dNTPmix(2.5 mmol/
L each) 8 pl.Taq 0.5 ul.20 pmol sense 45 antisense
primer %&2.5 pl.50C 30 minii %% /5 ,94C 2 min,
SRJ5 94C 30 s.51C 30 5.72C 1 min,35 MEH K
WiJG 72C 9 min, B/GH A 4T,

30750 5E A G it 2 2 R A ABI PRISM
25 ) B9 DNA Sequencing kit ( Big Dye Terminator
Cycle Sequencing Ready Reaction), & A X5 ¥ 5

& F per mix 4 ul.5 X Sequencing buffer 2 pl.primer
3.2 pmol .DNA 50 ng. %M & ddw 220 p1,96T 30 s
WA, R G 96TC 10 5,50C 55,60C 4 min,25 4~
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RIIMETIRYFE, ¥ % T4 5 £ ABI 3100avent
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1.H 3 WA HAL X 5 510 /Y 35 R 4 1k 55 4%
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A/Wuhan/359/95 LRRKHETGADYGVKHEKEYZEKDZSSTTIVVWGI SYNK
Zhejiang/10/98 Ce e e e e e e Coe e e e e e e e e e e e e e - H - -
Sydney/5/97 - E + NS - N-ST -+~ QK = = - =« A . K -
Zhejiang/18/98 - E ' NS - NFRITIT - - QK + - - -« L A . A% K -
Panama/2007/99 - QE -+« NS+ NSRN*+*»-QK -+ E - I L A -V o K -
Zhejiang/06/99 c QE -+« - NS+ NSRT =+~ QK -+ R - - - L A -V K -
Moscow/10/99 +c QE +« ¢+« NS+ NSRTIT *+-*"QK R - - - LT - - - K -
Zhejiang/8/02 GQE - KNSTNSRN- -+ QK -+ EG I L AT RDYV K -
Zhejiang/80/03 I GQEQKNSTNSRN - THK - E G I LAI RDVTP K -
Zhejiang/550/04 I GQKQKNSTNS SR RNNTHIKF EGNTITLAIRD - - K T
Zhejiang/209/05 I GQEQKNSTNSIRNNTHIKF EGNTITLATIIRN '+ P K R
Fujian/3/03 I GQEQKNSTNS SRN - -THK - EG: - 1 LAI RDYV - K -
California/7/04 I GQEQKNSTNS SR RNNTHTIKF EGNTULTTIRID - P K
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B AJHTIL/8/02 5 1999 41 A/HI{T./06/99 Z[H] , 7E
HA1 R FEHEN6.6% , WIHEEMHYWER, N
HAl R G A FHrTF H, 2002 F£ LGN E
MIER T 55— 4432 (B 1a),

WAh, EIRBARTE HAL KA 8~ 11 ML 7
M(N-X-T/S), H o A/#iI/10/98 {X 8 /™ H & 4k Ar
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B, AJHTTL/8/985 AJEFTLI06/99 ¥4 10 M EAL
PLAL AT E R I T 122 5 133 v B8 2 ML
{0 85, T 1999 4% LU S BB 4k 354 8.22.38.63.122,
126.133,144,165.246 5 285 fu 3t 11 w3 1k
PR o

2. 3 AL R NA 3 H Rt 5404 Fr il &
B 3 TRBBRKESE NAXENBEETRS N
1362 bp, L HEF W EAERE N 454 >, WA

1998 —2005 FH H 3 WRI R AE NA RIELEAET
NEEBRES , Hp 5 MEERD I K NA W
3AMMEREE, MARINMNBRE3IANAECK 1
AR TR E 5 A K #9383~ 387 i & &
BR,BRXM197~200 5 221 A EBRUK C X B
339 AR, H A LLI1998 — 1999 4E 1999 — 2002
FEZEIMNEEREREBER, 4B EH 11158
A~,2002 4 DL I EE R 7E B R A0 A bt TR AR S
4% (F 2. 1b), 2005 R H 3 WRIFATHR A/HT
71/209/05 5 A/#TIT/10/98 1, H NA K & HER
VR 95.2% . H & A/HIYL/10/98 5 A/H#F IT/
18/98 B & FER A I8 14 9 98. 7% ; A/H 1T/8/02 5 A/
HIVL/06/99 Z [a] i & B R [F] Y5 R 98.2% , Bkt
T8 AESKH 3 WRIFEMRA NA Rt R4 T B KM
A5 A E AR R Mg /N T HAL X

+2 WILHESRP 3 PARRBRE NA XKARNAM S W EEBRER
k2 918 23 30 42 43 93 143197 199 208 216 221 249 265 267 285 307 329 3397370 381 385 401 431 432 437

A/Wuhan/359/95 T A L VCNEKRH E D G K R I P S V N N L G K G K Q W
Zhejiang/10/98 M + o+ e e . . . . . . . . . . B . . . .
Sydney/5/97 . S . P F E
Zhejiang/18/98 S K . P - F E .
Panama/2007/99 S - T P D S E L
Zhejiang/06/99 N G D N K T P D - E L
Moscow/10/99 R N G D N K T - p - D E - L
Zhejiang/8/02 S FIF N V D N - K T T P 1 D E N - - L
Zhejiang/80/03 S FIF NVD + « V - KT T P I D E N D N - L
Zhejiang/550/04 S FI1F DVD KNV E K T T P I D E N - - E L
Zhejiang/209/05 S FIF NVD KNV EKTT®P 1 - D E N E L
Fujian/411/02 -+ I F DVD KNV E K TT P I T D E N E -
California/7/04 S F1 - DV DI KNV EK T TP I -+ D E N E L
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A/Zhejiang/102/03
A/Ningbo/198/03
A/Fujian/411/02
A/Wyoming/3/03

A/Zhejiang/8/2002
A/Ningbo/17/2002
A/Zhejiang/11/2002
A/Ningho/25/2002
—— A/Panama/2007/99

A/Zhejiang/06/99
A/Moscow/10/99
A/Zhejiang/18/98
A/Sydney/5/97

0.005

r— A/Zhejiang/10/98
' A/'Wuhan/359/95

A1

A/California/7/04
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A/Zhejiang/546/04
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A/Zhejiang/13/99
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A/Sydney/5/97

A/Fujian/411/02

0.005

a. HAl B
b. NA EHRK

H 3 37 B 0% B HALNA 2 5088 R 4L
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B3R NA X B 88 B AL AL 45,1999 — 2005 4
HITH 3 WE BB AR (B 2002 4E40) B9 NA RERE A
61.70.86.93.146.200.234 .329 1 402 (i fY 9 4k
AL A, Hop 1998 4 Y A/HTIL/10/98 . A/#T 1L/
18/98 DL F AJHTL/550/04 B/ 93 i b B L b (r
AL HEAEAR D 1A X8 MR A

it it

HASNARBBRENEZREIIE, 5K
BB ENTRERBYIMEE, 3 WRRBREN
HAl X FE/LH AB.C.D 5 ESAHRIERE
Y RE AL B B P E 5 X EOR B PTR

EHEANABEHSFLUUEHHFE ABECS3
AR R E®ED . EABARENESTF,HA 5 NA
BERAETRER, 5 EREIREN SR, LT
N RETE T B B R 5 A P9 T 72 A B R R e B AA
REERL IE B AR R BRRA, AT R BN R K
RFAT

WL 8 ERAH 3 WA B B 7 HAL X
I NA K ERERA 7, EEE P 1998 5 2002 4
AN LB, HoM AR A T LR AR R . 1998 AR E
BEWRATRR AJHTIT/18/98 Kk, 5 1997 4 M W4Tk
AIT"7R[66/97 X AlZF#/1/97 #R7E HAL XAFHE 16
BEMRNES KPP ENERERXIL 1245, 2F
B EE T YR, FE,AMIL/18/98 52
AEBYRETEBR A/RIN/359/95 AL, 7E HAL K EA T 13
MIERERBRTR KRN TFHEREE AKX S B
RAMNESAHE44M,BRCDEERBYEHE 11,
16 NA X ,A/#i71/18/98 5 F—FE M H 3 Hifstk Al
B[25/97 VLR YRR R AJRRINL/359/95 Z B 43 BAX
B4 SAEERER, RV NA KKLERENT
HAL X, T 2002 R AT A/HTIL/8/02, it 5 4
At P28 1 Bk A/ LR 10/99, 38 25 3 4RI W ATAR
AJHIIT/06/99 ALY, 7E HAL KE 13 My ER4ET
BRBRTR,HFH 9N EY KR X ; [
5 F—4H 3 WATHR A/FW/4/01 Z 8, BAFTE 114
MEMEEMRER, 76 NA X, AJHT/8/02 5 A/#i
Y1./06/99 A/ & 1%/2332/01 Z[E 4518 8 5 11 M
HWERRER, SEEK AIEHR/10/99 F71E 10
MIEPARERES . RFBITAE 1998 F1 2002 4F
WA 5 & B 1R B WHO % 1 #2584k DL SR
WRATHRA I, 7E HA1 5 NA R A EM S M2
S NE R LB A R e T A

BI4r 32 . HRYE TR 4 I IR W I A R Bk, 1998 5 2002
AR BT ERIR B 2000/10 7 DA B B E T H AL
. U 1998 AEHTILA KA TH 3 WA R WAT,
AR R EA TS Al T HA 5 NA R kA&
PR ER R B, SR 4 45, 9T L4 7E 2002 4
FREAR 3 BRIFEERNTKIT. FHFX24H3
WRRATHR SR bR Z AR WiRA SRH 3 T
7 3 BT 1 AR PR S R B — R

ik QR L - =R R | o M 3 R
UK I# A 5E E E G5, BELAS PR X o B R G IR
BB E T, ARMFR 3 ERFKRDY
HA1 X A8~ 11 A BERAL AL &1, T B 8 H3AN2 WAT
Kk A/Aichi/2/68 B HA1 KA 8.22.38.81.165 5
2853t 6 MHERALNI S, EFEMMFPHEK S ZHMH
Ee, B 81 i Al SR A, 2hFr s m 6 MR AL,
1968 — 1998 4F e, HI 3 7 %Y 3 % 3 HAL X f 8
FEALAT SN T 2 A, 1998 4 LASE {UE T 4R i
], PR 3 W R AR N T 3 4L R
HA1 X 3808 24 A7 S R JE R AR ST, BX 86
RGBS A B B RS TR X OB B AR A B S
SMMBER B RESETE - ERENR I, £
NA X, %R 2005 4EBHRFFAE O MHEEALAL R, 5
B AT AlAichi/2/68 NA X #) 8 N HE AL S
FHE JR T 58 69 Pr AN T 93 5 329 f s, &
BAK, MM EBREE,

EARERER,EERITILAE P 3 WA FER
#F HAl EAHGBXERAEG T NAES, EHK
A SR ok BB B AT 51 B — 56 R W
7, N E D W HAL 5 NA B EH, 512 HA &
B B 28 AR O, X RTINS R AR R
T+ A EBENSEME,
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