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To monitor newly emerged influenza virus variants and to investigate the prevalence pattern, our labo-
ratory performed isolation of the viruses from surveillance sentinel hospitals. In the present study, we
analysed influenza A/HIN1, A/H3N2, B viruses isolated in Busan during the 2006/07 and 2007/08
seasons by sequence analysis of the hemagglutinin (HA1 subunit) and neuraminidase (NA) genes. The
isolates studied here were selected by the stratified random sample method from a total of 277 isolates,
in which 15 were A/HIN1, 16 were A/H3N2 and 29 were B. Based on the phylogenetic tree, the HA1
gene showed that A/HIN1 isolates had a 96.7% to 97.7% homology with the A/Brisbane/59/2007,
A/H3N2 isolates had a 98.4% to 99.7% homology with the A/Brisbane/10/2007, and B isolates had
a 96.5% to 99.7% homology with the B/Florida/4/2006(Yamagata lineage), which are all the vaccine
strains for the Northern Hemisphere in 2008~2009 season. In the case of the NA gene, A/HINI isolates
had 97.8% to 98.5% homologies, A/H3N2 isolates had 98.9% to 99.4% homologies, and B isolates had
98.9% to 100% homologies with each vaccine strain in the 2008~2009 season, respectively.
Characterization of the hemagglutinin gene revealed that amino acids at the receptor-binding site and
N-linked glycosylation site were highly conserved. These results provide useful information for the
control of influenza viruses in Busan and for a better understanding of vaccine strain selection.

Key words : Hemagglutinin (HA), influenza, neuraminidase (NA), phylogenetic tree

M2
S E7IATESS %38t Orthomyxoviridaed] 43l
AEFAA ol e A AAACE B Jlom, A
2o g 2doA 3 F712 WAEC] F718k wid 7)Ao

2 20,0007 o]/de] AFgAE BAYAT| L YTHI] T ()
U9 2 o} 59| genetic reassortment®} gene recombina-
tion [4]& T3 F2HU FHEH ArES FLEET
1918 “Spanish flu”& &g A/HINI, 1957'd “Asian
flu"& gt A/H2N2, 1968'd “Hong Kong flu”E 3t
A/H3N27F A AAH SR dfdlls FEAIA B2 APAE
DY Z .0[7,13] A= JEFAAol# & A/HINT, A/
H3N2, B Al 259 AAJQZZdA7) vipd A MAHo = v
AskaL itk 20030 = A AAEFASFAAR] Jd=FA
Apukol el 2~ A/HEN10] 3917 9] Alatol] 7+A o] 2477 9] A}
BAE BAAA A2 EHTr?SEJ 7Fs/dE AARITH17.
of¥ AdEFaAbolAe 2 S ztolo ofs] A,
B, C g2z ol 74”4 o] TAAME JA&F ]Z}H}O]EV\
& Aol AT s, AZE o8 Y o}g S X
°]°”1 At HIES oY F=dA HESs R 2

o

mlu

*Corresponding author
Tel : +82-51-757-6936, Fax : +82-51-753-1424
E-mail : akacia@korea.kr

FdAuto]g s EWI  hemagglutinin (HA)J’Jr neu-
raminidase (NA)Zt= Z 8.8 glycoproteing S 7HA 1 §l=
q olste AT volezst A3 & ) 8 FAOE 28

3t QIEF kol g 29 oty S AAste a4t "o
[113]. AEFAAno] g 2= 8709 RNA B2& 7HA 2 9l
5 HAE o] 5 494 RNA 240 d2H0 540 e}

HA13% HA2zb= 7709 912 €tk HAT 729 ol
7t HA2 F-35 o} Hido] Jojur &3 A3 Ao upo]#f 2
A% s3IA 9 374 tide] 5] HAOl g A=

Of

FRe PASE 4TS e W, NAS A BA 429
BEOIG 34 G ARAE BE2 DU NAE FE

receptor-destroying enzymeS 2 E2|# & Fdzjuo]H
271 HHS 598 4= JA fFH[8] ZEE A EoA nlo)
27k 328 4 Q0 g AET Aoz AR A
HAE H1~H16, NAE N1~ N97z}x] §A 7 Oi o e

7FA ™ HA9F NAZ} 285 o] <

th. JZFAA o] ¢ BE 9 o—rT‘E "J%—?—"i‘x}ﬂ}ol 2 A
&3} 22 2 antigen shift= EAI31A] AW fFAHoz 7
wF ek Wol7t glof 2709] lineage (Victoria®t Yamagata)s

Z Yo} AH[6] o] F lineageE Atolol A A zgto] Dol
= l=d tEF Zo] 2006~2007, 2007 ~2008 & 7] 2]
W 21541 B/Malaysia/2506/2004°]t}. o] WjA13=9] 739 HA

i
+ Victoria, NAE Yamagata lineage$] reassortant lineage®]|



366 A 748k5] 2] 2010, Vol. 20. No. 3

gt o]FA HA% NAZF 23 Ee A2 FHol A&+
Azt erslel AR =AY 22 o} (o, H3N2, HIN1, B/
Victoria lineage) I M % F2 3479 T M2 Q3o v
d vitk WHOOME 2 A Ad7]9 dEFAA4 volg 25
ZARere] gkt oh Hubgre] WAl skl A AAA o R
WA A Zo] o] Folx1 gt}

£ Ao A= 2006~2007 7] 2 2007 ~2008 A 7]o]
oM ZHUD AEFAA vho]H 2] F7|ME S £

2
1 \_/}:]I
1 HAS 78§99 WaE #AFs v #59

3

Mz 2 e

M=z 2 e
Mardin-Darby canine kidney (MDCK) M ZF+= Z W 7z
2 THEAATY AEFAAe| g A-H AN FFtol
AHE- 3 A Z 8 & ¥l 2= penicillin (0.05 units/ml)/strep-
tomycin (0.05 pg/ml)¥% 10% FBS7} 371l Minimum essen-
tial medium (MEM) (Invitrogen, USA) A3 2.1 nlo]g
2 #2144 #lX= MEM¢®] Vitamin Solution (INVITROGEN,
USA), Glucose Solution (SIGMA, UK), Trypsin (SIGMA,
UK), Penicillin/Streptomycin (SIGMA, UK)S #7138l A&
sttt AT e 5% CO, 37°CE 2R E CO, w7 oA

o o = SATH13].

AMAE] X Hio[2HA R

FARAI 1070 B ol WAdgh QAZSFAAF QJASEALo) Al A
AFEZ = HRJAISFEAS Was violejaaEguj Ao
Tol 4°CE frAlste] APAE FEetdth ol arE s
H} 2] 1 ml¢l| penicillin (5 units/ml)/streptomycin (5 pg/ml)
4 nystatin (1,000 units/ml)S 3 713te] 4°Cell A 1A17E #HA]
g &, 990x g2 2083t 4°ColA dAl et AFds HE

o2 ARRSHTh uholH 29 wj kS 913) 24-well Wi F&

o
oh

Table 1. Primers used for amplification of the viral genomes
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Subtype Gene Name Sequence (5'—3") Size (bp)
A/H1 HA Fo AAGCAGGGGAAAATAAAA 1188
R1193 GTAATCCCGTTAATGGCA
A/N1 NA F1 AGCAAAAGCAGGAGTGAAAA 1413
R1413 AGTAGAAACAAGGAGTTTTTT
A/H3 HA F7 ACTATCATTGCTTTGAGC 1178
R1184 ATGGCTGCTTGAGTGCTT
A/N2 NA F14 GTGAAGATGAATCCAAATCAA 1407
R1420 GCGAAAGCTTATATAGGC
B HA F98 ATAACATCGTCAAACTCACC 739
R836 GCACCATGTAATCAACAACA
B NA F GCTACCTTCAACTATACAAACG 230
R AACGAGGGTATGTCCACTCC
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Table 2. RT-PCR conditions for the amplification of different genes

Subtype PCR condition
A/H1 95°C 5 min, 94°C 20 sec, 45°C 30 sec, 72°C 7 min 30 cycle, 72°C 7 min
A/N1 95°C 1 min, 94°C 20 sec, 45°C 30 sec, 72°C 1 min 30 sec 30 cycle, 72°C 7 min
A/H3 94°C 5 min, 94°C 1 min, 50°C 2 min, 72°C 3 min 25 cycle, 72°C 10 min
A/N2 95°C 1 min, 95°C 30 sec, 50°C 30 sec, 72°C 1 min 35 cycle, 72°C 20 min
B 95°C 5 min, 94°C 30 sec, 50°C 30 sec, 72°C 1 min 35 cycle, 72°C, 10 min
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Table 3. Inner primers used for sequencing

Subtype Gene Name Sequence (5—3")
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Fig. 1. Phylogenetic trees of hemagglutinin (HA) 1 region of
the HA genes (A) and neuraminidase (NA) genes (B)
of influenza HINT isolates with HIN1 vaccine strains
(*) since 1999.
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Fig. 2. Phylogenetic trees of hemagglutinin (HA) 1 region of
the HA genes (A) and neuraminidase (NA) genes (B)
of influenza H3N2 isolates with H3N2 vaccine strains
(*) since 1999.
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Fig. 3. Phylogenetic trees of hemagglutinin (HA) 1 region of
the HA genes (A) and neuraminidase (NA) genes (B)
of influenza B isolates with B vaccine strains (*) since

1999.



oA frAbde] =5 & & ST WHOOIA Bl 555
=o]7] Y5t AEFdAuko] 82 A/HINT, A/H3N2, BE]
2008~2009 A7)E 95 WAFE BF WA A 1 WA
F7h A R E AEFAA o] H A% E ARt A
AAH 2 HIS3 Fefo] EFdAbnto] 27t -3t

T2 & 5 AsA1e6].

o
=
==
=T

13

2|El QIS TR Ho[2 22| HA Off[it B4
EFAA o] # 2 A/H19 N-linked glycosylation site
© 14(NNS), 27(NVT), 58(NCS), 91(NGT), 129(NHT),

163(NLS), 290(NSS)ollAl 2E wWAFe} FAstg ot A/

ro Ao

Journal of Lite Science 2010, Vol. 20. No. 3 369

Busan/]128/2008% 2] F2] 7% 2724 92 NAP7} NAS
Z A8 o] 3o PAFE Si_ ok oo el 57t 7709
glycosylation siteE 7FA= Zlol ¥l 87§9] glycosylation
site 7423 991k Kim S[11]0] 2% 2002 = 91Z
Falzk £ Fol vlws] W A/Seoul/15/2002 99 RE
23+ 7709 glycosylation sitesE 7FA HlSzg GAFS B
A1, conserved receptor binding sites® EF EEo| &
=o] itk Hiole @A o} Adate F 709 strain-specific
5-9](Sa and Sb)¢} common-antigenic ¥$](Ca and Cb) [2]7}
EA], LelFAA s BT HIL A] 53l A ofy]
=2k X go] #F H i) Ca site & Asn (N)/Lys (K)-171,

ATYADTI E[G!’HI.NNSTDTT'I}T\'LEKN‘ITYTHS‘!’NLLEDNHNGKLCLLKGHPLQLGNC:‘HGW[LGNP!CGLLISKESV«SYIVEEPNFENGTC‘!PGHHDYE! LH‘QLS Majority

1 o 2:0 3:0 40 5:0

7:0 80 9:0 1¢0 1 10

................................................. A/BusnalJ26/08

...... AlBusnalJ71/08
...... ABusnalJa7/08
...... AfBusralJ128/08
.. ABusna/F90/08
.. AlBusan/F166/08
-+ ABusna/F248/08
...... A/Busna/M53/08
...... A/Busna/M339/08
TR g, ABusnaM382/08
| J— S ABusnalAS6/08
| e A/Busna/M38/0T
| PN Ceesvedsaanaian AlBusnal/A39/07
E.... s e AlBusnalAB9I0T
censReiiiiiii i A/Brisbane/58/07*
K
T
T

dedasadsaaniiean AiSoumon fslands 306

........... Torerveasens .. ABefing262/05°

SVSSTRRFEIFPKESSWPNHTVTGVIASCEHNGESSFYRNLLWLTGKNGLYPNLSKSYANNKEKEVLVLWGVHHPPNIGDQMTLYHKENAYVSVVSSHYSREFTPEIAKR Majority

12:0 1:‘?0 1{.0 1$o 1e|';o

11:';0 1s'|ao 2(:)0 21: 0 22:)0

......................... TERENVSV BAlo..is

................................................ AlBusnalJ26/08

...... ABusnall71/08
...... ABusnalJ97/08
...... ABusnal)128/08
...... A/BusnalF90/08
...... A/Busan/F168/08
...... ABusnalF248/08
...... ABusnaM53/08
...... A/BusnaM339/08
...... ABusnaM3B2/08
...... A/BusnalA56/08
.. T.. ABusnaM3s/07
...... ABusnalA39/07
...... A/BusnalAG9I07
Feerseraarraies ABrisbane/59107*
............... NS0 omon Isiands 306"

........... B........ ABejingl262/95'

PEVRDQEGRINYYWTLLEPGDTIIFEANGNLIAPRYAPALSRGFGS GI INSNAPMDECDAKCQTPQGAINSSLPPQNVHRVTIGECPEYVRSAKELRMYTGLRNIPSIQSR Majority

2::ao 2»%0 z%n 2(:50 27:'0 2&%0

za;;n 3[:)0 31: 0 32:0 3:%,0

AlBusnalJ26/08
A/BusnalJ71/08
ABusnalJ§7/08
ABusnalJ128/08
ABusna/Fa0/08
ABusan/F168/08
AfBusnalF248/08
A/Busna/M53/08

AfBusnaM38/07
ABusnalA38/07
A/BusnalAB9i07
A/Brisbane/59/07*
« « AiSoomon slands06"
o+ ANew Caedonia20/%"
ABeijing/262/95"

Fig. 4. Amino acids comparison between HA1 domains of influenza A/H1NT1 isolates and vaccine strain (*). A dot (.) indicates
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2 FE EHI Sb site T Lys (K)/Met (M)-192, Ala
(A)/Thr (T)-193, Thr (T)/Lys (K)-197e 4 ZE E2|F7} @A
= 02 S EA(Fig. 4).

AEFdlApatol 22 A/H39 7, N-linked glycosyla-
tion sites= 157] 2] #2504 §(NST), 22(NGT), 38(NAT),
63(NCT), 122(NES), 126(NWT), 133(NGT), 144(NNS),
165(NVT), 246(NST), 285(NGS)S1 117§<] $}x] el 2008~
2009 A7)¢] WAF9} FAe% 0w, A/Busan/F128/07%2]
F9| Z9-E 1445919 NNS7} DNSZ %35 o] 107]9] gly-
cosylation siteS 7}A| 3 AZATH 2006~2007d Efo] ol A &

28 A/H3Y L2 11708 F-9olM BF 28 s B3
on 2%y opn| Ak IATH7). 5719 conserved receptor
binding sites= B HE0] 2 Hof 9llon A/H3Y &4
H99 A, B, C D, E19 T A 49 Ile (I)/Lys (K)-140,
Arg (R)/Gly (G)-143, Asn (N)/Asp (D)-144, B F9¢] Leu
(L)/Ser (S)-157, Lys (K)/Arg (R)-158, E 3-$19] Asn (N)/Lys
(K), GIn (Q)-173 ofv|:=2t W7t # = loH C9 D9
dlMe opr|eit sty BAHA F3Th(Fig. 5).
JAEFdA}utol 2] 2~ B A%, HAZ} Victoria lineage$] 2
Fo] BYFE A9stae 200797 20083 £2F EF 2008
~20099 A 7] WAl591 B/Florida/4/20069}}F f-ALgH o}

NSTATLCLGHHAVPNGTIVETITNDQIEVTNATELVQSSSTGEICDSPHQILDGENCTLIDALLGDPQCDGFQNKEWDLF Majority
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Fig. 5. Amino acids comparison between HA1 domains of influenza A/H3N?2 isolates and vaccine strain (*). A dot (.) indicates

amino acid homology to the majority sequence.
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Phe (F)-95, Trp (W)-158, His (H)-191, Try (Y)-202 (B/
Yamagata/16/88 numbering)= X35 A ¥ & HEF ]
ASATHFig. 6, 7)[15]. BS] F-45-¢1¢1 120 loop, 150 loop, 160
loop, 190 helix FellA 120 loopol A= &5 WilF
(B/Florida/4/2006) 27 o}u]:=Ato] Y|}, 190 helix=
THFAN EF 2L opr=its oy MAFQ B/
Florida/4/06% Hlal Al 839} 171¢] ofv]=4be] A Lys
(K)/Asp (D)-196 213HS EH At 150 loopell A= 4719 £
T A Ser (S)/lle (1)-150 2| 3o] UEFSH, 160 loopol A=
150 loopoll Al A 8ke] Yebgtd &2 Fol Atk Asn (N)/Try
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Fig. 6. Amino acids comparison between HA1 domains of influenza B isolates (Yamagata lineage) and vaccine strain (*). A dot
() indicates amino acid homology to the majority sequence.
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Fig. 7. Amino acids comparison between HA1 domain of influenza B isolates (B reassortant lineage) and vaccine strain (*). A dot
(-) indicates amino acid homology to the majority sequence.
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(Y)-165 2 2o] LFEFEETH14].

A= FAAEel g2~ A/HL, H3% BEO]AM thA 2 con-
served receptor binding sites¢} N-linked glycosylation sites
= 2 BE Hol Ao, AR AA FHAA ofvl=
AF 2)gko] FAE Th 124 antigene driftg}al & 4 Qe
ofpl it Wole= #AH A BkTH7,18].

o] &% 2006~2007 7] % 2007~2008 & 7] 9] F-ykel A
9 dEF ARl A E NAF} v S Al 2008~
2009 A7) WAk 7 frARsEG e F2 Folol A 2
s wol A Stk Tei AEF Aol AL ASA
94 o7k WAsH ol Q) M-S FUY volel27}
yehg 4 glew, & 54 4 Yehd N-linked glycosylation
site®} antigen site H3}e] G&E Folr 7] M= WAlF
Yoo BPSPAANS L FEHY 52 53 vlwstel

Q
ol

= = (e}

A B 287 dva AR o]d JAEF A} Hlol
2o ek AL A A= WAl Mele 51 YA
H3l FAE GAHA, AFA FAL F de dEFAAY
NHdE e = Qe 712 ARZ AMEE F IS Ao=
Alg =k

ZAtel 2

o] =X AEH AEFAA} AR IS AE 2

HRIT =252 Ax AZFAA AFAFEAAAG
ASIA T ALl FARA] A EEHHEY0R) A AFH st F
AEUth =ad ZA=gyh

References

1. Brooks, G. F,, ]. S. Butel, and L. N. Ornston. 1995. Medical
Microbiology. 449-459, Appleton & Lange.

2. Caton, A. ], G. G. Brownlee, ]. W. Yewdell, and W. Gerhard.
1982. The antigenic structure of the influenza virus
A/PR/8/34 hemagglutinin (H1 subtype). Cel/ 31, 417-427.

3. CDC. 2008. Public Health Weekly Report. 377-384, KCDC.

4. Chana, C. H,, K. L. Lin, Y. Chana, Y. L. Wang, Y. T. Chi,
H. L. Tu, H. K. Shieh, and W.T. Liu. 2006. Amplification
of the entire genome of influenza A virus HIN1 and H3N2
subtypes by reverse-transcription polymerase chain reaction.
J. Virol Methods 136, 38-43.

5. Chi, X. S,, T. V. Bolar, P. Zhao, ]J. S. Tam, R. Rappaport,
and S. M. Cheng. 2005. Molecular evolution of human influ-
enza A/H3N2 virus in Asia and Europe from 2001 to 2003.
J. {inl. Microbiol. 43, 6130-6132.

6. Chi, X. S, V. B. Trentice, Z. Ping, R. Ruth, and S. M. Cheng.
2003. Cocirculation and evolution of two lineages of influen-
za B viruses in Europe and Israel in the 2001-2002 season.
J. Cin. Microbiol. 41, 5770-5773.

7. Chutinimitkul, S, T. Chieochansin, S. Payungporn, R.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Samransamruajkit, T. Hiranras, A. Theamboonlers, and Y.
Poovorawan. 2008. Molecular characterization and phyloge-
netic analysis of HIN1 and H3N2 human influenza A vi-
ruses among infants and children in Thailand. Virus Res.
132, 122-131.

. Colman, P. M. Influenza virus neuraminidase: structure, an-

tibodies, and inhibitors. 1994. Profein Sci. 3, 1687-1696.

. Daum, T. L., C. L. Canas, B. C. Smith, A. Klimov, W. Huff,

W. Barnes, and L. K. Lohman. 2002. Genetic and antigenic
analysis of the first A/New caledonia/20/99-like HIN1 in-
fluenza isolates reported in the Americas. Emerg. Infect. Dis,
8, 408-412.

Elisabet, P. R, X. Xiyan, E. H. Henrietta, R. A. James, L.
R. Helen, and J. C. Nancy. 1993. Comparison of 10 influenza
A (HIN1 and H3N2) haemagglutinin sequences obtained
directly from clinical specimens to those of MDCK cell- and
egg-grown viruses. /. Gen. Virol 74, 2513-2518.

Kim, Y. Y, J. Y. Lee, ]. H. Hwang, K. A. Kim, S. W. Jang,
M. S. Park, W. J. Kim, H. W. Cho, H. H. Lee, and C. Kang.
2005. Characterization of hemagglutinin and neuraminidase
genes and oseltamivir resistance of influenza viruses iso-
lated in Korea. /. Bacteriol. Viro 35, 149-155.

Lindstrom, S. E., Y. Hiromoto, H. Nishimura, T. Saito, R.
Nerome, and K. Nerome. 1999. Comparative analysis of
evolutionary mechanisms of the hemagglutinin and three
internal protein genes of influenza B virus : multiple co-
circulating lineages and frequent reassortment of the NP,
M, and NS genes. /. Virol 73, 4413-4426.

National Institute of Health Korea. 2005. Laboratory diag-
nosis of Infectional disease. pp. 865-868.

Tsai, H. P, H. C. Wang, D. Kiang, S. W. Huang, P. H. Kuo,
C. C. Liy, I J. Su, and J. R. Wang. 2006. Increasing appear-
ance of reassortant influenza B virus in Taiwan from 2002
to 2005. /. Clin. Microbiol. 44, 2705-2713.

Wang, Q. X. Tian, X. Chen, and ]. Ma. 2007. Structural basis
for receptor specificity of influenza B virus hemagglutinin.
PNAS 104, 16874-16879.

WHO. Recommended composition of influenza virus vac-
http://www.  biohealthbase.  org/GSearch/
vaccineRecommend.do?

WHO. 2008. Cumulative Number of Confirmed Human
Cases of Avian Influenza A/(H5N1) Reported to WHO.
Available from: http://www.who.int/csr/disease /avian_
influenza/country/cases_table_2008_12_16/en/index.html.
Wilson, I. A. and N. J. Cox. 1990. Structural basis of immune
recognition of influenza virus hemagglutinin. Annu. Rev.
Immunol. 8, 737-771.

Wiley, D. C, 1. A. Wilson, and ]. J. Skehel. 1981. Structural
identification of the antibody-binding sites of Hong Kong
influenza haemagglutinin and their involvement in anti-
genic variation. Nafure 289, 373-378.

Xiyan, X,, J. C. Nancy, A. B. Catherine, L. R. Helen, and
W. S. Michael. 1996. Variation in Neuraminidase Genes of
Influenza A (H3N2) Viruses. Virology 224, 175-183.

cines:



Journal of Lite Science 2010, Vol. 20. No. 3

=5 FAUXH0M Ralet ARISFAXE0[2 A FHAL S H ASEM(06~08 E7|)

kA

2006\ 109 58] 2008 697HA] F ASFAAL oAt &2} 1822709 AF L EE Y HAFEZE oA 2777
o] olZ 2 RujolH A B ;m A71EEE 2006~2007 x4714 115474xﬂ % 5271(4.5%), 2007 ~20084 7] 2]
6687 A F 2107(31.4%)° A AZFAAupo| g A S Estdtt. A ZF A Auto] g~ A/HINTS HA f3 49
74, 2008 ~2009 2 7]9] ‘ﬂ;"tzﬁ?_ A/Brisbane/59/20073= 96.7% ~97.7%, A/Solomon Islands/3/2006 96.5%
~973%, A/New Caledonia/20/999}= 95.6%~96.6%2 FAMIS YEIH oM, NA 329 3%, A/
Brisbane/59/20073}= 97.8% ~98.5%, A/Solomon Islands/3/20063}<= 96.7% ~97.6%, A/New Caledonia/20/99

= 96.8%~97.7%9] FAHES B 2008~20097§7]91 K ﬂ%—fﬂ A/Brisbane/59/07% 7} fAH o] ZTh Q1=
Fazutol g2 A/HIN29 B85 F 155 A9 2571 HA f3A91 A 2008~2009 4 7] WA13=21
A/Brlsbane/10/20074»‘rL 98.4%~99.7% 9] FAHdS E AL, A/Wisconsin/67/2005%= 96.5% ~97.5% 2] A

Hon, NA FAAAME A/Brisbane/10/20073= 98.9% ~ 994%, A/Wisconsin/67/20059F= 98.0% ~
98.6%, A/California/7/20049}+= 98.3% ~98.9% 2 FrAMS R AEF A uto]# 2 B HA F8449] 44
£ 2FE A8t 2008~2009 A 7)o wAF0] B/Flor1da/4/2006JJr‘: 96.5%~99.7% ] TAHIE HElom,
B/Malaysia/2506/20049h= 86.7% ~87.7% <] f-AH32 B.o B/Florida/4/20063%+2] fAHd o] ZA Uesth NA
SARFe] A= reassortant® 2] 7t 96.7% 9} 97.3% 9] FAM3S JERE AL A 9)8ta1E B/Florida/4/20069]
98.9% ~100% ] FAM & YEPH O™, #2F F3 A 719 #WAF<] B/Malaysia/2506/20048H= 94.5% ~96.7% ©]
SAFA L LFERN o] 2008 ~2009 A7) 9] WA —rQ} H 2 A S BHY HA F3829 A= conserverd receptor
binding sitew o}v]:=4te] X8 glo] BE BTl Z BREH Y2 H, N-linked glycosylation site® Z
Fdzutel Y~ A/HI 15, A/H3 15E ]ﬂﬁ} v BF 2% 59 N-inked glycosylation sitesE 7H5lo.H,

ANEFelAtutol 22 B 7= 2008~2009 4 7]¢] WAIFHT 1707} B2 470 9] N-linked glycosylation sitesS
7EA AL AATh. Antigenic sites®] %= 1EFAA o] B2 A/HLS Sbef 3749 ofm|mitel A MAFE I o
€ ofmiAhs ZHAAL §lom, A/H3A M= A, B, E F-9]o M= ofr|iite] Wshrh UEhal, C, D F9dM =
W3l7h gl9th AEFxtutol s B 47)9] B Fo) A= 150 loopgt 160 loopell A B/Florida/4/20063 H] 1
3o 1709] ofu|ieibel A X Zko] YR o™, 190 helixol| A EE 2|57} B/Florida/4/20063 ¥l a3}e] 17) 9]
ofu] =kl A X gko] VhERRETE
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