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 E:BHE 24 dT W 2008~2009 FEAATHA G 6B RFEMNE R KT A F VM HIND AR & R RTHE LA
HAl AR & AR SEAAR, FiE RBEALERRFE LN F Ik 2008~2009 4+ 5 % 569 £ HINI A F#% 20
BEFE 104, 3B%m & RNA, R A RT-PCR #7 3¢ 9% & HA A B G #4758 55 0l £, A A VectorNTIL 9. 0 5474 3,5 5
WHO 3t % J& 4R #E 47 b5t B Mage 4.1 & 2 st fedt, SR 2008~2009 F T T EFRAKR AT I RETEALKET,
HINL A 2008 4 Eogih sk, #HALR 5 LA . & T T 2008~2009 F FHHM 5 A 2% L (I #1).A/Solomon/3/2006
Fo A/Brisbane/59/2007 4% 45 A 4% 1 A= 1l A, *F HINL HAL R85 5 24 290, 20 4k = B4k Ao 4 R AL AL & Btk
FLoZ A4 E(RBS) fedi Bk & 54n S ARt &g, L RBS 188.189.222.224 A AT RAERAZEM T F. 5 A/Solomon /3/
2006 AL ,2008 FHEMR R EZH AL ANRABRG LRI E A EFHADARR & E KR MK, 2009 4 F 4k A/nanning/473/
2009 SF R R EERAAR T FARAR4A, K& & T T 2009 F HINI i &% F HAL A B 45 5 A/Brisbane/59/2007 %
GARIEIL L2008 FHEKE BAEGHRMLE FREK, X THRAEFHK 2008 FdTF HINI BRZBAREAFTREATE MG RE,

LB AR LCAHIN st Z X, A BT F
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Analysis of the genetic variation of HA1 gene of human seasonal influenza HIN1 virus in Nanning during 2008 —2009 "
Fan Yunyan ,Liu Haiyan ,Lin Xingin ,Qin Jianqiu, Huang Li ,Qin Weiwei
(Nanning Center for Disease Prevention and Control , Nanning ,Guangxi 530023 ,China)

Abstract: Objective To analyze the data of influenza surveillance and discuss the epidemic situation, genetic variation and evo-
lution characteristics of HA1 gene of human influenza H1N1 viruses circulating in Nanning City during 2008 —2009. Methods 20
HINI strains(10 strains each year) isolated in influenza surveillance and epidemic situation during 2008 — 2009 were selected.
RNAs were extracted, their HA genes were amplified by RT-PCR and then sequenced. The data obtained were compared with the
vaccine strains recommended by WHO with the software VectorNTI 9. 0. Genetic distance and phylogenetic tree of these strains
were constructed by using Mega 4. 1. Results Seasonal influenza epidemics mainly occurred in the summer and autumn in Nanning
during 2008—2009. The HA1 phylogenetic tree constructed and showed that the strains were divided into two branch,both vaccine
strains A/Solomon /3/2006 and A/Brisbane/59/2007 were located in branch | and ]| ,analysis of the HIN1 HA1l amino acid se-
quence showed that 20 strains disulfide bonds and glycosylation sites were more conserved, but the receptor binding site(RBS) and
the antigenic sites were relatively active,including the RBS 188,189,222,224 occurred in distinct variation. Compared to the vaccine
strains A/Solomon /3/2006, the strains in 2008 showed four amino acid substitution which located in two antigenic sites. Except to
A/nanning/473/2009,all strains that isolated in 2009 showed less than 4 variation in antigenic sites. Conclusion The genetic char-
acteristics of HA1 gene of influenza H1N1 virus isolated in Nanning in 2009 was similar to A/Brisbane/59/2007. More genetic vari-
ation occurred in 2008 strains compared with two vaccine strains recommended, which may lead to human seasonal influenza epidem-
ics in 2008.
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1.2.2 Ji58 RNA (2 H0H HA 2R KP 8 QIAGEN
Rneasy Mini kit RNA $#BGa#] & #2520 20 5 % 8k RNA, ¥ 3%
AR &I A5, B 5 uL RNA £i4z, F1 5149 HINI-HA-F.
5'-AGC AGG GGA AAA TAA AAM CAA CC-3' 47 )2 5 5% .
%1% :25 C 10 min,42 C 1 h,98 C 5 min, 7k 4%, B 5
ul cDNA SHIHT . 4> 5 J§ HINI-HA- F fl HINI-HA-991R;
5'-CAC TCT CCT ATT GTG ACT GGG TG-3', L) Jx HIHA-
F768.5'-ACT ACT GGA CTC TGC TGG AAC-3' #il HIN1-
HA-R.5- TTC TGA AAT TCT GGT CTC AGA TGC -3'E|
W43 347 PCR,PCR 444 :95 C 3 min, (94 C 40s ,52 C
40 s 72 C 1 min) 35 M ,72 C 10 min,50 pL KR, UL &
1 PCR A F YW H Fermentas,
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2.2 HHBRF I E SR B SRR AW 2 2008~2009

FTREF2013F 1 A% 42 5% 34

4 20 #k HINT 72D B9 7 HA 42 1 698 bp BIRE 566 4>
FIERR L HAL K2l 325 ANk EE . 4% 20 #k HINT 3 BV% 8 HAL
FEE SR ST X . 20 % HINT R % 2 K
M H o A/Solomon/3/2006 5 2008 4FE 1 B bR JE LS HE T &
I A/Brisbane/59/2007 5 2009 4F 1) 8 Ak 8 2 HE 11 - PR 8 1
B4 S AE SR PR Ok 37 1 43 3
2.3 HINI R EG% % HAL &
T4 AR A S A
2.3.1 HAL & H 51 0 800 48 5 OR0E 3L A6 A7 5 00 48 B
. HINLIMEE R MR BEG LS8 8),52 5 284,65 5
77.100 5 145,289 5 313 [y 2p e & B C M L mi ™ . w
T 2008~2009 4 20 #k HINT %% 88 /2 LA R & A 24 Bk
BRIKSE IO A B a2k . HLA ZE P VB LR (008 5L 4 07 5 7 %71
H N-X-T/S9 0, b i AR AT 5 2 AT R B, W8 1 R AE HAL X
H 8 AWERALAL AT, 20 3 A My FERRBR A/ nanning/621/2008 &
R R HE R (NSAK) 8 b — AW B A A7 o JHE At 35 R Ml
A7 AR X R S R R I TR

x®1 2008~2009 AEZFHE HINI FRBHS HAL

HAHETR P B AL 5 i A TR oy

FHEAMNATRERALALLY
Z ARG E LA

B3 130 fi ¥ 190 ¥ 220 fr ¥

131 188 189 192 193 222
A/Solomon /3/2006 A\ R A H T R
A/Brisbane/59/2007 — K — — — Q
A/nanning/467/2008 — M T — K Q
A/nanning/468,/2008 — M T — K Q
A/nanning/494/2008 — M T — K Q
A/nanning/546,/2008 — M T — K Q
A/nanning/551,/2008 — M T — K Q
A/nanning/572/2008 — M T — K Q
A/nanning/580/2008 — M T — K Q
A/nanning/595/2008 — M T — K Q
A/nanning/621/2008 — M T — K Q
A/nanning/656/2008 — M T — K Q
A/nanning/039/2009 A K T — — Q
A/nanning/179/2009 — K T — — Q
A/nanning/225/2009 — K T — — Q
A/nanning/447,/2009 T K T — — Q
A/nanning/473/2009 — K T — — Q
A/nanning/546/2009 A K T — — Q
A/nanning/592/2009 A K T — — Q
A/nanning/632/2009 A K T — — Q
A/nanning/662/2009 — K N — Q
A/nanning/797/2009 A K — — Q

—FRARAK .

2.3.2 HALEAS T F2 W44 005 (RBS) 1Y 78 515 &L
HA 32 W85 & B8 0L F 3k 3 K i (HAL 3 40) . 84 HA
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R A3 A R AR 4 & 190 MR BE. 130 3, 220 R,
HAT #ifil )5 5 2 R 45 6 AL 28 RAB B I3 1,76 3 A 45
F1 190 1 RI88M(R188K) , A189T, H193N, T193K & %t ik {if
SRBR AT R B 5 220 LB 222 4 KUAE 2008 ~ 2009 4
I 75k LL S A/Brisbane/59/2007 th ¥4 & 3R Q; 73 4h 2009
EMFEHRTCTAHZ AT 130 AR 131 A7 K 4E VISIA
(VI3ID W&
2.3.3 HAlIHEAL T EHURRERM AR ESFFL HINI
WA RE HAL BB A 4 A HUs g 7% 3 %14 Cb.Sa,Sb Fll Ca
RT3l s % B R S A GE T R AT AT A BUR AL S A 24
BT A, Hor Sh,Ca,Ch 7 85 AH X5 1 BR L 5 Sa o7 25 A8 X 4
SFo MR R IEIR AR R HUE AL A A% T A/Solomon /3/
2006 Y A/Brisbane/59/2007 % ¥k, 20 /o B fk 19 HAL kB %
P& Sb v 55 : 185,188.,189,192; Ca {3 s : 141,167; Cb i
R:7358a LR R AR TR L 5. 2008 4R Y 10 4 75 #k A2
188,189,193 {3 i1 15 P9 Hi BRI A [A] 5 2009 4F T bk Ik A~ 591 2 bk
A 7E 185,189,141 i £ 5 A/Brisbane/59/2007 A kb &4 T
AR A B, 55 4h A/nanning/473/2009 F1 A/nanning/662/
2009 40 IAE &4 H192N N167K fiAr &
3 i ®

T 3 X A A I B AR B8 T 43 T, 2008 ~ 2009 £ R T i Ak
WAT EL LA E B, HIND Fl H3N2 288 il 2008 4F
2009 AE AL TR . LA AF B A HINT I 358 3% 56 P 1 % IX
AR 7R A/Solomon /3/2006 5 2008 4EFE4kJE T 433 1 &
1M A/Brisbane/59/2007 5 2009 &)@ T4 % I . A/Bris-
bane/59/2007 {E}y 2008 4= 11 A & 2010 4 4 A W 5
PR, 5 2008 AERERRAR PR A0S . A M FE MR HAL & AR )T 51 — 6
BB SE AL AT 5 LB R ST 5 T HAL 2B 1 Y 52 R 45 4 o 5
ARG B v 190 67 3R 2 B R A 5 A8 S R, U R AE 188
LA 189 v g 5 S 7807 45, , 5 188 fir F1 189 v & KR 17 5 T A
B 51 332 PR R TR Kk AR A G s R 3k 2 A Ak R 8 A 5 )
RBS 52 AL 40 FEM AN . Vines 25070 58 i 2 3 R € 8
S e W] 1 R B RBS 55 222 A1 224 {7 24 B R 1Y A2 4
PRE TR TR RS AR S . 2 H3 R HA [F i & A4
1.222Q.S224G 748 i, ] fd & e A9 H3 it Jgk o 75 e 1% Jak e
B2, AR Y HIND A RBS (19 222 F1 224 7 254351
o QNG X AR 4 TR A T G A 0 RS A T
Ak, WA HAL R BP0 g 157 1 72 5 15 Ol 2 oF
Wi TR R A TAT N 2 R SO B IR R R R b 2 L £ A
H HA RHUIEASA 4 DL R B4R i H A5 A 7E 2
Pl g R, S £ W, 2009 45 FE BRBR A/nanning/473/
2009 b, 55X 107 4 1 R AR LT A e i A XA R A S KGR
#) 4 452008 4EFEHK S5 A/Solomon /3/2006 A LL U 77 78 4 4
G TR W I B A3 A AL WA B R K, Rt W] DA
I, 2008 AEAR4E WHO i 1 i 757 bk A= 7 19 98 1 0 % 4F T Tl
HINT SV 2 J 2% 151 By 28R 7T 68 7 A BUAR , 3X0K 5 3 2008 42 B
T OHIND SR A AT R SR EE T W, W& 5 T 2008 4§
WIWAT G ANBER A TR PR, W o HINT % f S i 58 57
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