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Abstract

To monitor the newly emerged influenza virus variants and to investigate the prevalence pattern, our laboratory
performed isolation of the virus from surveillance sentinel hospitals. In the present study, we analysed influenza
A/HIN1, A/H3N2, B viruses isolated in Busan during 2006/07 to 2007/08 season by sequence analysis of the
hemagglutinin (HA1 subunit) and neuraminidase (NA) genes. The isolates studied were selected by the stratified
random sample method from the total of 277 isolates, and that they were 15 with A/HINI, 16 with A/H3N2 and 29
with B. Based on the phylogenetic tree, HA gene showed that A/HIN1 isolates had 96.7% to 97.7% homology with
the A/Brisbane/59/07 and A/H3N2 isolates had 98.4% to 99.7% homology with the A/Brisbane/10/07 and B isolates
had 96.5% to 99.7% homology with the B/Florida/4/06 (Yamagata lineage), which are all the vaccine strain for the
North Hemisphere in 2008~2009 season. In the case of NA gene, A/HINI isolates had 97.8% to 98.5% homology and
A/H3N2 isolates had 98.9% to 99.4% homology and B isolates had 98.9% to 100% homology with each vaccine strain
in 2008~2009 season, respectively. Characterization of the hemagglutinin gene revealed that amino acid at the
receptor-binding site and N-linked glycosylation site were highly conserved. This result provides the useful
information for the control of influenza viruses in Busan and understanding for vaccine strain selection.
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Solution(SIGMA,  UK).  Trypsin(SIGMA, UK),
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Table 1, Primer used for amplification of the viral genome

Subtype Gene Name Sequence(5'—3'") Size(bp)
A/H1 HA F6 AAGCAGGGGAAAATAAAA 1188
R1193 GTAATCCCGTTAATGGCA
A/N1 NA F1 AGCAAAAGCAGGAGTGAAAA 1413

R1413 AGTAGAAACAAGGAGTTTTIT
A/H3 HA F7 ACTATCATTGCTTTGAGC 1178
R1184 ATGGCTGCTTGAGTGCTT
A/N2 NA Fl4 GTGAAGATGAATCCAAATCAA 1407
R1420 GCGAAAGCTTATATAGGC
B HA Fo8 ATAACATCGTCAAACTCACC 739
R836 GCACCATGTAATCAACAACA
B NA F GCTACCTTCAACTATACAAACG 230
R AACGAGGGTATGTCCACTCC

Table 2, RT-PCR condition for the amplification of different genes

Subtype PCR condition
A/H1 95C, 5min, 94C 20s, 45°C 30s, 72°C 7min 30cycle, 72°C 7min
A/N1 95C 1min, 94°C 20s, 45C 30s, 72°C 1min 30s 30cycle, 72°C 7min
A/H3 94°C Smin, 94°C 1min, 50C 2min, 72°C 3min 25cycle, 72°C 10min
A/N2 95¢C 1min, 95C 30s, 50C 30s, 72°C 1min 35cycle, 72°C 20min

B 95°C 5min, 94°C 30s, 50°C 30s, 72°C 1min 35cycle, 72°C, 10min

Table 3. Inner primer used for sequence

Subtype Gene Name Sequence(5'—3'")

N2 NA F106 GGTAACTACTGTAACATTGCA
F372 GAGAACCTTATGTGTCATGCG
F695 CAGGAGTCGGAATGCGTTTGT
F823 GTC AGG AAG TGC TCA GCA
F1063 AGT GAA AGG CTG GGC CTIT

N1 NA F119 CTGGAAGTCAAAACCACACTG
F450 ATTCAAATGGGACCGTTA
F697 AAGAGTCTGAATGTGTCT
Fo01 CGACCTTGGGTGTCTTTTAATC
R595 CTGGACCAGAAATTCCGATTG

R955

CAC TGC AGA TGT ATC CTA TIT GA
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Fig. 1. Number of positive samples each month between January 2007 and June 2008 from 1,822 ILI(influenza

like illness)
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Fig. 2. Phylogenetic tree of hemagglutinin(HA)1 region of the HA gene (A) and neuraminidase(NA) gene (B)
of HIN1 isolates with HIN1 vaccine strains since 1999.(* vaccine strain)
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Fig. 3. Phylogenetic tree of hemagglutinin(HA)1 region of the HA gene (A) and neuraminidase(NA) gene(B) of

H3N2 isolates with H3N2 vaccine strains since 1999.(* vaccine strain)
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WAIZEQl A/Wisconsin/67/059= 74 2 2ol5 Wit
(A/Busan/F54/07 identity) (Fig. 3).
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A/H39] 739 N-linked glycosylation sitex 157]2]

SEA}S.
P2

BeFeA 8(NST), 22(NGT), 38(NAT), 63(NCT),
122(NES), 126(NWT), 133(NGT), 144(NNS),

165(NVT), 246(NST), 285(NGS)Sl 11712 $1x]elA
2008~200947] wAlFel FY  dow  A/Busan/
F128/07&e]52] -9 14449121 NNS7} DNSZ %] 35|
o} 10709 glycosylation site® 7FAlaL AATE 2006~
2007 Elojof A FelE A/H3S A9 11719 F9
oA EF T s Helon XFHE ol AR gl
Ak, 570¢] conserved receptor binding site® R
HEO]l Z Hof gl9lom A/H3S ¢ F4990 A, B, C,
D, E'” % A %99 Te(/Lys(K)—140, Arg(R)/Gly
(G)—143, Asn (N)/Asp(D)—144, B #99 Leu(L)/
Ser(8)—157, Lys (K)/Arg(R)—158, E %2 Asn(N)
/Lys(K), GIn(Q) —173 ofu| Ak W7} #2 =glom C
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6).

B2l HA o}u]x=Ate] 739 Victoria lineage®l 2572 &
25 AQlstas 2007d2 20089 g5 B 2008~
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g AAe Fost ks k= N-linked glycosylation
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Phe (F) =95, Trp(W)—158, His(H)—191, Try (Y)—-202
(B/Yamagata/16/88 numbering) &= X&)% k1 2 H
5] 9lrh(Fig. 7., Fig. 8.)'. B2 antigenic sites?!
120 loop, 150 loop, 160 loop, 190 helix <A 120
loopollA&= Ee]5¢} WAl (B/Florida/ 4/06) E5 o}u]
wAko] A3 190 helixts HEFE BT 22 oy
ARS 7HR o MAF1 B/Florida/4/067 B]iAl 17]2]
ofr] -kl A Lys(K)/Asp (D) —196 %3k Bt
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Fig. 5. Amino acid comparison between HA1 domain of influenza A HIN1 isolates and vaccine strain(*), Dots
represent amion acid similar to the consensus,
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Fig. 6. Amino acid comparison between HA1l domain of H3N2 isolates and vaccine strain(*). Dots represent
amion acd similar to the consensus.
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Fig. 7. Amino acid comparison between HA1 domain of B isolates(Yamagata lineage) and vaccine strain(*),
Dots represent amion acid similar to the consensus.
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Fig. 8. Amino acid comparison between HA1 domain of B isolates(B reassortant lineage) and vaccine strain(*).
Dots represent amion acid similar to the consensus,
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