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Analyze of Hepatitis A Virus Genotypes in Eastern Area of Jeonnam, Korea

Min Young Seo'?,

Hyeok Jae Lee'” and Weon Dong Han"'

IDepartment of Biology, Sunchon National University, Suncheon 540-742, Korea
Department of Clinical Pathology, Gwangyang Health College, Gwangyang 545-703, Korea
3Department of Clinical Pathology, Seonam University, Namwon 590-711, Korea

Hepatitis A virus (HAV) is a causative agent of triggering acute hepatitis which is transmitted by person-to-person
contact and or fecal-oral route. In previous studies, most hepatitis A virus (HAV) isolates had been genotype IA in
Korea. Recently, a small number of different genotypes were reported with an upsurge of acute hepatitis by HAV.
Therefore, the distribution of HAV genotypes was investigated. RNA was extracted from anti-HAV IgM positive sera
which were collected from February to August 2009, at a tertiary care hospital in eastern Jeonnam, Korea. Nested reverse
transcription PCR and direct sequencing for VP1/P2A region of the HAV were performed. A total of 365 cases with

suspected acute hepatitis were tested for anti-HAV IgM and positive results were obtained in 24 sera (9.0%), which

were collected 2 to 15 days (median, 7 days) after the onset of symptoms. Of the 24 seropositive samples, 14 (58.3%)
samples were positive for HAV RNA, among which 4 isolates (28.6%) were genotype IA and the other 10 (71.4%) were
genotype IIIA. Both IA and IIIA genotypes were isolated from 5~6 neighboring administrative districts throughout the
year without geographic or seasonal restrictions. HAV genotypes (IA and IIIA) were observed from the eastern Jeonnam

for the studied.
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T A ol A9 Tl dA4F dF AW e
= WEsH "ok J+74 SUjoll A HAVE thl 4079
A ] FHE Holnw A EAE dFEA

Stk e o ] dew Aopr] el W
ZHA 19803 90% o]Atold A - #hd 7] HAV
YA BfEo] H 20019 A9 10% oWiE iyl
AT} (Park et al., 2006; Kang et al., 2007).

HAVEH Z}O* BEE FE A AR ASolut
o]Fo] A=, nfo]e] 27}
=4 Hl i, A AT AR R A (R A
ojA]a POM SAE vpolg 2= F FRGY
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1t} (Cuthbert, 2001). %%71

el B 5 A

O

och'rl qu g
2
>
A
o
Xl
fru
i
A o r:i (2ol b

o H
o
£
=
rE
o
fu
:né
i
r‘rﬂ

ﬂ

oW
-z
o
[
N oo
ox
N
N,
Q
g
N
o2
rot
o
>
2,
o2
>.
2,
o r
s
1A

o T

o O N )y i 12 oft mo O |

s FHHe) (Sjogren, 2007). AAA d$= 747
| A el AINE EEAl A 1k 2 A A
ol A4 F%

1

N

3
1



[\]
S
S
O
'
N
e
i)
ok
=
o,
r
i
lo,
i3
=]
=
>
s
Y
I T
[\e]
()
S
S
r

RNA v}o|#H 22 Picornaviridae ol 4:3l= enterovirus
ojm, pH 3, H}%tE, w2 o B 60T 2% FollA
733t AEH S HolX gk 1120l ofste] 85Tl 18
gho] E&d3} == 53 o] At} (Sobsey etal., 1988).

HAV A= Qbg/do] ol W {8 A] Wol7} &
2] oo}l FAlol A AEZ wlolg|2e] VM E BAS
B3 g5ty BEA NS 2AHE Blo] {83 Zle

de A dom, HAVE VPI/P2A 919 A7 M ES
A5k o] AA7EA] 7P wWol o]-&E AL 9lom
18 Be] 25 Uth (Kim and Kim, 2001; Nainan et
al., 2006).

FAAREE 77 EAEANE S TR
A (IgG anti-HAV)7F FAEH 2 a3 o] nlo]
o] o) A A kErvh HAVE] A2 1A
IB, I, IIIA, IIB, IV, V, VI, VIITX 2.2 #-/-3}H, 1V, V, VI
= Abgho] obd flQdel A EelE FolH, M AAA L
= 1A 7P AHIeHA Exehe so® dEA Q)
t} (Hong and Kim, 1982). 2001'd H.i1gl =] 3-the]
A 7l 2 53z AL, A7), TH AdeA EEdE
Hlole] 2 1857 tigh F AFelA] AVIME A4S A
Algh A3t 25 A A o]t (Kim and Kim, 20015
Byun et al,, 2001). ~L o] FH ok wy Allol A IB
2 MAFo] HAE o] oo M2 HAV 445
9 §4Y 7S AABFAT (Park et al., 2007; Yun et al.,
2008).
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FAAE AFSIE T (Yoo et al, 2008). ©] Aol A=
F-HAV 1gM AARS AAlsEe] 568 (8.0%)°] &/ ol
om 1 F 527 (92.9%)°14 HAV RNA &A1& E<13
Atk 71 F 287 (53.8%) IA FHAIES L] 24
(46.2%)2 A 4438 H3IT} (Yoo etal., 2008).
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SLHAV IgM A Z23=E Hel dHS -70TCoA B
dapArrE Aol ARgetien, e utolel g 3
Holl o7t d&F& wiAstz] flste] BE HA Hpol#
(hepatitis B virus, HBV), C&8 7+% H}o]2] 2 (hepatitis C
virus, HCV), D& 3k ¥lo]2] 2 (hepatitis D virus, HDV),
E& 7149 vlole]2 (hepatitis E virus, HEV)ll th3dlk A}
E Adste] 4 A%E Bl HANRS Age Ags)
Ak

715 AEste] ZF Al gk dnkskehaa
(AST, ALT, Total Billirubin, Direct Billirubin)2} & &2 7
A} (Platelet count, Prothrombin time)S #2493} 2} 714
it Aol B,

F-HAV IgM ¥ 235 B3l o)A RNAE F=
atol, cDNAE @38t om VPIP2A 998 FFHA7]
7] $13l nested PCRS A8} 3L, PCR AHES- Elution
(PCR Quickspin™, INTRON)-GenotypingS AH&310 37|
g B8 AAea, 74 9714 <€-S National Center
for Biotechnology Information (NCBI)2| Basic Local Align-
ment and Search Tool (BLAST, http://www.ncbi.nlm.nih.gov/
blast/)= ©]-83}o] ©]1] full sequence”} 91314 GenBank
of FAE 27l ol &k vholEz fa% 9714

wste] 7o) fAMOR PHEATL, similarity
= T8 9 GenBank tlolE]M o]0l 4] HAV 5
ARG @A Fel ulmsignh
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Hiol2{Ad 2 A

Z-HAV 1gM AAH= ELFA HAPHS ©]-8-3}= VIDAS
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Table 1. Sequence of one-step and nested primer sets used in detection of HAV

Steps Primer's name Sequences (5'—3") Product size (bp)

External AVIF 5-GGTTTCTATTCAGATTGCAAATTA-3' 2891
AVIR 5'-AGTAAAAACTCCAGCATCCATTTC-3' 3398

Internal AV2F 5-TTGCAAATTACAATCATTCTG-3' 2905
AV2R 5-TTCAAGAGTCCACACACTTCT-3' 3377

P1E olgate] skl BE HAF 3L VIDAS
el oJal] MAbsow Xt AJeke] 9hg-2 SPRO]
WS 9 Hlo] A &3 $ sk HdA7 84
H Fol, d3 W9 &A= SPRo| FZEHO] = antip
chain polyclonal as} Aol A3, A=A & &2
A= gt

HAVO| IgM2 E8/43}% vlolz]2 307} alkaline-
phosphatase--2t& monoclonal anti-HAV &2} WS &
FAE FAAsE AFEA 2 WY HAE A
oA A AT

% 71421 4-Methyl-umbelliferyl phosphate”} SPR<]
tow Sof el Ay WY A S e
th. SPRO] el Holgle EAe 74 FPE @
Methyl-umbelliferone) &2 2| 71™, o] S 450 nm
2 543} g == VIDAS2| Optical Scannerol]
S olZ& AA el F-HAV IgMell thEk gt
&gt
B 7199 A4 ¥ (HBs Ag), 3-HBc IgM, anti-
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B, Ao FA87] % mAYAt st WeE
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21 (Chemiluminescent Microparticle Immuno assay: CMIA)
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% 300 uLollA] Viral Gene-spin'™ Viral DNA/RNA
Extraction Kit (iNtRON, Korea)E ©]-8-3}¢] RNAS F+=3}
=g

PCR-2 HAV genotype Kit (Home brew) PCR kitE A}-&-3}
o] ¢cDNAZ A3t VPI/P2A FES TEA|7]7] 9138
©] % (nested) PCR= A8 TE HFEZ: primer= HAV
2891P (5-GGTTTCTATTCAGATTGCAAATTA-3'), HAV
3398N (5-AGTAAAAACTCCAGCATCCATTTC-3") % <}
% primer® HAV 2905P (5-TTGCAAATTACAATCATT-
CTG-3"), HAV 3377N (5-TTCAAGAGTCCACACACTTCT-

w

NS A3t (Takahashi et al., 2006) (Table 1). SZ%
IS AME-S ethidium bromide”} 0.5 pg/mL ¥3HE 2%
agarose gelol| Al 27|99 531] 472 bpe] TEHES] A
o FPo = FE33ITh
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g% 300 pLollA] Viral Gene-spin'™ Viral DNA/RNA
Extraction Kit (iNtRON, Korea)E ©|-83}o] RNAE FE3}
Atk

PCR-> HAV genotype Kit (Home brew) PCR kitE A}-8-3}
o] ¢DNAE FABIAL VPI/P2A 49S TFA7]7] 918
©] % (nested) PCR& A8t ¥P2%: primer® HAV
2891P (5'-GGTTTCTATTCAGATTGCAAATTA-3'), HAV
3398N (5-AGTAAAAACTCCAGCATCCATTTC-3) 2 ot
& primer= HAV 2905P (5-TTGCAAATTACAATCATT-
CTG-3"), HAV 3377N (5-TTCAAGAGTCCACACACTTC-
33 A3} U(Takahashi et al., 2006) (Table 1). 5%
HE-SAHE-S ethidium bromide”} 0.5 pug/mL X3 2%
agarose geloll A d719538to] 472 bpe] T4l U
w FPoE A=A

2
AAL i dx=Ee 54

709 <t 365712] SHAV IgM AP} 9] F] =9l o
o] F 249 (9.0%)°] YA AFE B 3 AF T
o7 G o5 T A} 169 (66.6%)°] M,
A AL 2954, AFEEL= 6AI5FEH 241742 10
Al B9k 17, 100 17, 200 157, 300l 41, 40t 19, 50
o 2782] 20tH ¢} 30tV WS EEE BT

AL FAs] st oSS HES 43 &
FAF 80g/Y ©14h7t 39 (12.5%), ol & o] 37 (12.5%),
= S 27 (83%), A7 34 A
T 14 (2% ALt Aads

e o
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Table 2. HAV sequences available at GenBank

Strain Genotype Geographical location Date of isolation Accession No.
LA 1A USA 1975 K02990
LU38 1A China 1988 AF357222
BaliA05-67 1A Indonesia 2007 AB298162
AH2 1A Japan 1991 AB020565
FH1 1A Japan 1992 AB020567
HAJ04-3 1A Japan 2006 AB258604
HM 175 1B Australia 1976 M59809
HM-175¢ 1B Australia 1976 M14707
CF-53 A France 1992 L07693
SLF88 IIB USA 1988 AY644670
NOR-21 IIIA Norway 1997 AJ299464
CP-IND A India 2006 DQ991029
HS-14/12/00 A Spain 2001 AF386889
HS-13/11/00 1A Spain 2001 AF386887
HA-ING04-90 1A Japan 2006 AB279732
HA-ING06-90 1B Japan 1990 AB258387
KRM238G59 1B Japan 2007 AB300205
AGM-27 \Y Russia 1985 D00924
Table 3. Clinical characteristics of patients with acute hepatitis A QA TE, BE 3 o o] AFE F 2~11Y
No. of patients (%) (TLHk 6¥)  Uh3te] SLHAV IgM HAE AA] 44
Male/female 16/8 AFNE BYon ThE vlo]g]~d3 71 RS 9]
Age, years 29.5£10.3 98l BE 1rde] 4 &Y (HBs Ag), I-HBc IgM, anti-
(Range) (17~65) HCV, anti-HEVE A3 A3be 2% $48 vt
Associated disease el W A 7)7He 864342 (1] 3~2020)0]9]
Alcohol (=.80 g/day) 3(12.5)
. T} (Table 3).
Transmission route suspected
Travel 3(125) A7 kol B 771 Bk WAl A& Ao F4
Raw food 2( 8.3) A% S AL skl mie 1~10784 o] Skt it
Contact with acute hepatitis A patient 1(42) Aslglon, 593} 6ol 247t 89, 7o Ay} whAys)
Lab findings on admission o 71 =2 W ES 1-1;_031’4—
AST (U/L) 17031677 AR A 139 (54.1%), FUEA] 8 (33.3%),
ALT (UL) 1896:£1435 WA 1 (24%), 35 A] 19 (24%), S 19 (2.4%)
Total bilirubin (mg/dL) 47+2.8
Platelet (X 103/uL) 189479 T LT,
HBsAg Negative Nest PCR2| Z1}
IgM anti-HBc Negative
Anti-HCV Negative A719s AREFH 5435 PCR S3%4HE0] dof
Anti-HEV Negative AeA 87 F e} o] B4 AnE e,
Hospital stay, days 8.6134 12} PCROA] 507 bpoll Al WI=2 1l AXS Aoz
(Range) (3~20) 4 f—»}o& 11, 23} PCRO|A1E 472 bpoll A WIl=2 wol 7
A2 oz BAEAT 247019 A F 1470 (583%)
ALY Ao HARY AHAoZE AST 1703.011676.7 oA g =S ER1E 4 AT} (Fig. ).

=

H [e]
U/L, ALT 1896.2£14353 UL, %
43 189479 X 103/uLol %

2] £1] 47428 mg/dL,

oAy S

Hen

Zl}
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HAV 1st

507 bp—»

HAV Znd

472 bp— =i

4 5 eBa 7 RN 08 C10 LTSI SRTARI b A B/ 18 19 220

Line M Marker Line 1 09-GA04-01 Line 2
Line 5 09-GA05-03 Line 6 09-GA04-02 Line 7
Line 10 09-GA06-02 Line 11 09-GA06-04 Line 12
Line 15 09-GA05-07 Line 16 09-GA07-01 Line 17
Line 20 09-GA07-02 Line 21 09-GA07-03 Line 22

Fig. 1. Products of nest-PCR in Korean HAV isolates

A7INY BN 7T}

1471¢] PCR 44 #2]FE 22k PCROll AHE-¥ primer
o]-&-3lo] HAV VPI/P2AS] 34k & 394 bpoll tisl] &

il

==
AP S EAEITE o] 5 470 BT (28.6%)F 1A
AR elar, vmA) 107] 225 (71.4%)= MAE F4d

IA Fd8e BoFES 2% 100% LTS B
ar, ml=toll A HE] Bard K02990 (LA)F, SrollA &
2] Bl AF357222 (LU3R)F, LEo|A e Buw
AB020565 (AH2)5, AB258604 (HAJ-04-3)F, AB020567
(FHD)F, 1Xv|AJofell A 2] Hil¥l AB298162 (Balia-
05-67)79F= 2+t 95.4% (18/394), 96.5% (14/394), 96.2%
(15/394), 99.5% (2/394), 98.2% (7/394) ~LZ]iL 96.2% (15/
394)9] similarity’S 2.3} (Fig. 2) (Table 4).

MA fFd3e] #2552 09-GA05-02, 09-GA06-07,
09-GA05-01°] 3711¢] #&]F5°] 100% similaritys =31
o, YA sl 221590 09-GA04-01, 09-GA05-08,
09-GA05-05, 09-GA05-06, 09-GA06-03+= 98.2~99.8%2]
similarityS Rt} =2 gojolA EE] HIH Al299464
(NOR-21)F9H= 97.5 (10/394)~98.7 (5/394)%2] similarity
5 Bl Ql=elA w2¥ <1 DQ991029 (CP-IND)
F91= 959 (16/394)~97.2 (11/394)%, 2=F|Qlo A Eaj=
AF386889 (HS-14/12/00)5-2} AF386887 (HS-13/11/00)F+=
98.7 (5/394)~100 (0/394)%<] similarity S H.GloH, dit
oA EZE AB279732 (HA-ING-04/90)F-¢}= 96.5 (14/
394)~97.7 (9/394)%2] similarityE X I} (Fig. 2) (Table 5).

09-GA02-01 Line 3 09-GA05-01 Line 4 09-GA03-01

09-GA05-02 Line 8 09-GA06-01 Line 9 09-GA05-05

09-GA06-06 Line 13 09-GA05-06 Line 14 09-GA05-04

09-GA05-08 Line 18 09-GA06-03 Line 19 09-GA06-05

09-GA06-07 Line 23 09-GA08-01 Line 24 09-GA07-04
o E

AY 714 vpole]= ©d7bE RNA Hiol 22 A7
27~32 nm2| 22 Piconavirus T}l &3pH Y& 7 nlo]
212 (enterovirus) 9} FAFSEARE SiAF M do] BE o m
21514 hepatovirus genus®. -5 3L 2] 2™, Feinstone &
(1973)0] Agox W Azt AuF o2 AT HA vlo]
s oA st ddsEo] HeAom AY
s WA o mA AY g We

i

KX 2]
= H
A 7hdulole] A~ 7398 Ht 28Y Ao A7)

(Hadler et al., 1980; Lednar et al., 1985).
A¥ 7 91 FEZE e ahE 4B she
Fo A= Aol 7)ol Fdo] dojutar 914 el )

E

Aol wet 7 d”ol S7kskHAl o F= ARl
s dck - ARR Avtew, gyt Ak
oM Atghoz AA s AY Ll LAE =0l

(o

1}
SAES AT RA AR HutE Y] gtk 1F
= 7ESRbelu A Sl o dddE o dal =EA
TEE B3 Ayl Jhssith A9 dhdeRe A
A FAFE oIz, 84 Fo| EE AEEY a5
< HATE Al HAE WS A FollA] A Eo] H
A& o Yshi= AFEECIT (Melnick, 1995). H=38F Th=
o] WA Aol AN e Stk FAE B
o3z A+=d| (Watson et al., 1993; Rosenblum et al., 1991), tH
ol AY 7HEe] [EF Rl A Aot Aol

oA dojut, dub oMo Bl E BuE vt

O oHr M
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09-GA05-04 Korea
09-GAQ7-01-Korea
09-GAQ7-04 Korea
09-GA05-03-Korea
Hepatitis A virus HAJ04-3/1A/Japan (AB258604)
Hepatitis A virus HAJ03-1/1A/Japan (AB258601)
Hepatitis A virus (IA) FH1/1A/Japan (AB020567)
Hepatitis A virus (IA) Protvino-2001-50/1A/Russia (AY226605)
Hepatitis A virus (I1A) Serpukhov-2001-533/1A/Russia (AY226603)
Hepatitis A virus (IA) IT-SIB-01/1A/ltaly (AJ505574)
— Hepatitis A virus HAJ92-3/IA/Japan (AB258570)
— Hepatitis A virus IT-DAG-01/IA/Italy (AJ505565)
Hepatitis A virus (IA) HAJ89-4/1A/Japan (AB258554)
<[~ Hepatitis A virus (IA) HAJ96-3/1A/Japan (AB258593)
Hepatitis A virus LU38/IA/China (AF357222)
_L— Hepatitis A virus AH2/IA/Japan (AB020565)
Hepatitis A virus (IA) HAJ90-10/IA/Japan (AB258564)
_L Hepatitis A virus BaliA05-67/IA/Indonesia (AB298162)
Hepatitis A virus (I1A) BaliA0OB-72/1A/Indonesia (AB298164)
Hepatitis A virus LA/IA/USA (K02990) o
Hepatitis A virus HM-175¢/IB/Australia (M14707)
Hepatitis A virus (IB) HM175/IB/Australia (M59809)
1 Hepatitis A virus MBB/IB/Germany (M20273)
Hepatitis A virus H2K30/1B/China (EF406363) _
_: Hepatitis A virus CF53/Berne/llA/France (AY644676) A
Hepatitis A virus SLF88/1IB/USA (AY644670) 1IB
Simian hepatitis A virus AGM-27/Russia (D00924) \Y
Hepatitis A virus (Il1A) HS-14/12/00/I1|A/Spain (AF386889) 7
09-GA06-05 Korea
Hepatitis A virus HS-13/11/00/I11A/Spain (AF386887)
Hepatitis A virus SA-04/12/00/111A/Spain (AF386872)
09-GA05-02 Korea
09-GA06-07-Korea
09-GA05-01-Korea
09-GA04-01 Korea
09-GA05-05 Korea
09-GA05-06 Korea
Hepatitis A virus (I11A) NOR-21/IllA/Norway (AJ299464)
09-GA05-08-Korea
09-GA06-03 Korea
Hepatitis A virus CP-IND/IIIA/India (DQ991029)
Hepatitis A virus HA-JNGO04-90/I1|1A/Japan (AB279732)
Hepatitis A virus GBS-IND/I11A/India (DQ291030)
Hepatitis A virus HAJ95-8/IllA/Japan (AB279734) _
— Hepatitis A virus (111B) HA-JNG06-90F/IIIB/Japan (AB258387)
[~ Hepatitis A virus KRM238G59/111B/Japan (AB300205) 1B
Hepatitis A virus [1IB HAJ185-1/111B/Japan (AB279735)
0.1

— IlIA

Fig. 2. Neighbor-joining phylogenetic tree of the VP1/P2A junction(nt. 2976-3372) showing the relationship between wild-type HAV
isolates from this study and other HAV strains. The bar at the low of figure indicates distance (0.1).

(Skidmore et al., 1985). ©]&]3F Fot WAL =2 Fx|9}

o] A, A HEle B & AUE &S @ A, 3 34 0] IETA AY 119 EC] dAT
2% g7Fe] nlEgolu) ofdololA] die] Aut B st 39 A9 AF 1Y A BAE2 19790
5o 9lt} (Chodick et al., 2003). Y3+ Serkan 5 (20050 1~10A1914] 13%, 11~2041014] 45%%) 21} 1989 of &=
ﬂﬂw% o= AF 1He] W 91388 ALt < 1~104] 5%, 11~204] 17%= @A 3] 7FAsqic) o]t
S0 o R AY 119 dfe] Fashs xs up @2 A, Heo|rlol 1E]al A7RE T thE oA

1

;O

A= Hgzakl ekt oo} Aede) g A



Table 4. Sequence comparison with control strain of the HAV strains belonging to genotype IA detected in sample

K02990 AF357222 ABO20S6S AB2SS604 AB2OSI62 ABO20S67 .o o o0 O o O
K02990 -- 16/394 17/394 20/394 15/394 18/394 18/394 18/394 18/394 18/394
AF357222 95.9 - 12/394 14/394 12/394 15/394 14/394 14/394 14/394 14/394
AB020565 95.7 97.0 -- 16/394 14/394 17/394 15/394 15/394 15/394 15/394
AB258604 94.9 96.5 95.9 -- 16/394 5/394 2/394 2/394 2/394 2/394
AB298162 96.2 97.0 96.5 95.9 - 19/394 15/394 15/394 15/394 15/394
AB020567 95.4 96.2 95.7 98.7 95.2 -- 7/394 7/394 7/394 7/394
09-GA05-03 95.4 96.5 96.2 99.5 96.2 98.2 - 0/394 0/394 0/394
09-GA05-04 95.4 96.5 96.2 99.5 96.2 98.2 100 - 0/394 0/394
09-GA07-01 95.4 96.5 96.2 99.5 96.2 98.2 100 100 - 0/394
09-GA07-04 95.4 96.5 96.2 99.5 96.2 98.2 100 100 100 -
Table 5. Sequence comparison with control strain of the HAV strains belonging to genotype IIIA detected in sample
09- 09- 09- 09- 09- 09- 09- 09-
AJ299464 DQ991029 AF386839 AF386887 AB279732 GAO04- GAO05- GAO05- GAO06- GA06- GAO05- GAO06- GAOS-
01 08 06 05 03 02 07 01
AJ299464 - 15/394 5/394 5/394 13/394 6/394 10/394  7/394  7/394 10/394 5394 5/394  5/394
DQ991029 96.2 - 12/394 12/394 6/394 13/394 11/394 14/394 14/394 11/394 12/394 12/394 12/394
AF386889 98.7 97.0 - 0/394 10/394 1/394  5/394  2/394  2/394  5/394  0/394 0/394  0/394
AF386887 98.7 97.0 100 - 10/394 1394 5/394  2/394  2/394  5/394  0/394 0/394  0/394
AB279732 96.7 98.5 97.5 97.5 - 11/394  9/394 12/394 12/394  9/394 10/394 10/394 10/394
09-GA04-01 98.5 96.7 99.8 99.8 972 - 6/394  3/394  3/394  6/394  1/394  1/394  1/394
09-GA05-08  97.5 97.2 98.7 98.7 97.7 98.5 - 7/394  7/394  0/394  5/394  5/394  5/394
09-GA05-06  98.2 96.5 99.5 99.5 97.0 99.2 98.2 - 4/394  7/394  2/394  2/394  2/394
09-GA06-05  98.2 96.5 99.5 99.5 97.0 99.2 98.2 99.0 - 7/394  2/394  2/394  2/394
09-GA06-03  97.5 972 98.7 98.7 97.7 98.5 100 98.2 98.2 - 5/394 5394 5/394
09-GA05-02  98.7 97.0 100 100 97.5 99.8 98.7 99.5 99.5 98.7 - 0/394  0/394
09-GA06-07  98.7 97.0 100 100 97.5 99.8 98.7 99.5 99.5 98.7 100 - 0/394
09-GA05-01 98.7 97.0 100 100 97.5 99.8 98.7 99.5 99.5 98.7 100 100 -
AFolM A o] HAom e 9ol s & F7kskaL glom, 109 Rt o o]} T Al
S RAFY (Provost etal., 1975). wko] Aok whAle] B9l FF - ARG HuE B

19709t FHF o] F FAg A A et
Ndgel wel AF FF0] A FE E WS A
Atk 1998 A BF-8-2 204 v]vkell A 20%, 20~30
M= 40~60%, 304 ©]/d2 80~90%31 L (Yeon et al.,
1999), 200611 A& P A HAXAE oz A
gk A B8 200, 300 L2]al 70Ol A 2%, 72%,
94% o5& 304 o]xolA A FPEol TSkt
(Song et al., 2007). ==t A=, 20071 19~214] Afe]
o] AFAZES R g A HAHEL 0.6%0 =7
st o= 19991l AR 30.2%¢°l H]3] d#3] W
o}l Aolt} (Lee et al, 2007). Wb FS SollA A
Hf-go] gisks 2 vldiste] w44 AY s 3

200041 o] F-= Fkx} wAo] Frlstar, == 200 2 30t)
Aelol| A wHAEEITE (Kim et al, 2007). ©]9} o] 3hA|
ashEA Ahdrie] 19 el kst

Hf-&0] S| A4
o, gk Fo] SARS Fukslk 94 719l W Eo] St
3k

Ay o] R wEE g4 AY 7
HEo] 20083 5¥°) 20073 59RT} 2nf o] F7lsle]
AS 7ol e BelS AaE v glon, B AT

o] &3k A9 3 7T AT 2004 1471, 2005 1371,
20063 137, 20073 1799 34 AY 7 Aot @
A3l 2008 49, 59, 69, 7€ 242 199

25, 10139] B4} WAl FAT STt FIE

o=
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T} (unpublished data). THE-E2] A= HEX Qo
FHE 901 DA, DA 49 0

_]
o =
gk W 7|FolME HE 5d7 AEES
3

)
o o&
ot
>
=2
R
H
[\S]
ol
lo,
ot
R
N
N
2
N

o A FeAE 1
20019 = 2] HAVZL
olgf frdxpadell gk A77F vkt 20054 A& Al
g om7|e] Aulfral AtlelA 1B 41} o=

¥z vlolg 27t Eefd Zlo] Ward wk §laL, 2006

ol A7)% ehrbAlellA A ko] ek o] 1

aEo] o)=ol A9 frelo] A H ATt (Park et al., 2007;

Korea Center for Disease Control and Prevention, 2006). ©]3$-
un 5 (2008)2 SHrtoll M W arEl MmMA FAAES 3+

sted 20051 B 20061 A& 719 HAV 34} 160

W 5 54789 P 9 EHoA HAV RNAE H&E319laL
FE 2001 Barel o] 1A frad Aol A (9

™, 16.7%)°1 4] TMA FAAEe] E2H Y 28y Yun

5o ATelA= OWA e 3 A 698 Ale]shd

3ol AT MA F-dxgo] BAE Flojojr] Ezkshe

o w i FUHNES 7FsdS BAFU Yun &

(2008)2] ATellA= HIA 3l #}ad o] 20051 LA $kA}
ANME EHJL, Yoo 5 (2008)8] ATelAE 1A

AR A A A 0] 46.2%E 2|53 o ™

20061 39HE 2007 2974 A EHH R AL FEY-

2 QI Aol ATk ﬂX% oA HEAT 1A FH

2] A% 7&?5‘0] HrRie FEHSHE ch’%ﬂHE Al

ghel A FollA 574 Xﬁ}mﬂ 3PS Holuh

FTERIIEA 2 AGodA = thE A FoA {E o

2] FRzg o] FEEtE IS HolE o delA

2th (Ngui et al,, 2008). 121}t %}ﬁﬂ?}oﬂ 2] HAV 1A

FARE L B FAAEe] FESE 5 Tl E

71 ool frzrE el EAll EZ}QQ%%O] LEinA

v} AT} (Cristina and Costa-Mattioli, 2007; Taylor, 1997). &

Aol A= 14712] FElT T 4 2T (28.6%) 1A

AR ol YA 107] 5 (714%)= A 4

oAk Mﬂ How mFo] Kol S-gifete] EA

st HAG 1A FHFY TR, ol Y€ A

gl fafo] S7HES AAKH, S50l A|&2Q1

o] o

f
X
ok

m ol
-
o
Boox
_OL
3
o

{N‘ £ i

o1r

L ATellA] Bl # o]dRH A8 HAV 1A
FAAEE ole} 5ol FH MA FAAHE o]
v Sfel] EXSE S 7Hs S AAFEITE Ngui &
(2008)2] AFollM = JEFWUE F A= =] Ho A HAV
IA, 1B, A f-d3e] FAlo] %fﬂﬂa’i% 1, °] & F 7+
A 54 ARl A o FARS 7 AR ® O A
FAsddA F2 HEEs wHel vt Ol_‘lf'ﬂ, Bruisten &
(2001) FAE|=E A e] RE5] AR 1B A
&, HUA SN 1A FAAF o] EElES Batst
of 4 AellA Eele 7] v FAE ] 471 v
& Ad Arg Bivke A 0146;1% urgl mp Qlrk
et Olﬂd ATollM= HAV A €] F-Fo = ]lsto]
A2 A, AZEA Apol ‘%‘ Aap g=el 2
olE 5'1‘*31%1 Feplerl, A2 355 HAvVel disl A
A1 AT S Bl dy ARE qfHstal
olol] thek abck thAS et Zlo] Yo Aow B

2 ATl M= FH2oll eSS AT Shxfol A
2 AAC 09-GA05-02, 09-GA06-07, 09-GA05-012]
e EEFES 2ElelA FelE F<l A 49
HS-14/12/007-2} 100% 5 L3F3l oL, oA = F=,
2, oMol TR AR AolE HoA o & =
oA 7S Al = AT

HAVS] Hu} A=2e digh A% sAle Fadstast
ahol ok HAVE] #7171 15~509 AR ZojA] it
%:_Lg ﬁ_y\]_.c_o] _ﬁlﬁzﬂ_ /\1 1/], ONH F_/] /\]_if‘;l_ 337;].
A 7195 sHA Hate] kA ekl f=ellA =
3% Eoll ot HAV Aol tigh Bar}h giglony,
e BAE9 ool A X HolA Gt e

= e % W Mo

ARESI, Al Ay A7l AR BS 5861
AN, S 83 AT QAT SAE
RBAZYE He FAs Aor] 54 AE 24s
7} ok A o= Hae|ME ) frte] ¥

%

2 do Wy oo
o> N K mlm

ol Thepete] HA fa B o7k opd A9 5

TS 27]= oJH AT}t (Massoudi et al., 1999; Sanchez et
al., 2002; Wheeler et al., 2005). = ol A= HAV ¥Ho] &
71l wet HEASY ol o3 dute] AR F

Zheehal B S glom, ghdda] ApdeAel gid 3
FTuE Pad o wel

Yoo % (2008)8] Aol A= HAV 93k AAA 7+
S B2 A 19 H AAAG 1 H w4 AEAE B
Q1S BF IA AR v 1A A 28
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T} oAt el ApolE Kol FRont, w4
AHEAE 1ol thE 1% MA 348 o] NOR-213}
vk 943%2] A71A D similarityE Ho]al 37 of
w2k ZpolE HTh 2 Oﬂ?oﬂfﬂb AAA 7S
Hel 31} 2 olflal gAAINASS Hel HEFe §l
Aed, 184 9E B %R}% 09-GA04-013} 09-
GA06-030.8 R IIIA 32385 B9, NOR-217}
Hlarste] 247t 98.5%9F 97.5%2] A7IME fAMS Ko
Yoo & (2008)4 Ao A el zfoldS- BkIst 4= Oicﬂﬂr
HAV 3283 Qo] ztolell tisiae <

ul7b 7129 @lom, Fujiwara 5 (2001)°] HE%] gtﬂ o=
AAE SR AAAG ) SARES Blagk At
=, 1448 3 oA 553 ofr) il X|$ke
ZBF3om SNTR H-91¢] 7|4 dwio] 4 2B
wAF 2)3ho] BEEYL 7F5AS Hadk A
om 7 flo= &l vph AL gith & AqelA =
He] AAA 7FA SR A= 98.5%9] similarity S 1.

A zfo] 7} vpole]2=9] Ak A AH AL 7

;O

1’ "]'EHO]T—q oloi o]/\l-
Lahe] Mojata] o] &
L Eed e n

2 r\d'

Sli=H
2 AFAE 34 AY 1Y $xte] Aol A HAV
RNA 9HAE0] 583% (1424) 2.2 T AFEo)A ti7l
80%H T W FdES HTh TM Aol EH
HAV RNA o] A717] 3~45 AFE HEH7] Al
zZsle] 7k vt 77 A 7%} S FEE Hol
o o] 2 hAEE Zlog dHA gtk B Aol A
H]

1;H)2;— :?:_};(]_ o Ai71—’ /KLQ_H;(] OAl Eo

-1 o

ARES
= Fdon A% AAS BEE ¥e
£ 2 o o sigonk AARE o e
& UEi olejd Ak J1E Areld 59 DNA
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B (Yun etal, 2008), T Eajo]mE ALEGE )

ATl M= =2 GAE 80% HAE)S Kol Zalolme]
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