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Molecular and Clinical Characterization of Hepatitis A Virus in Gwangju and Jeonnam
Province

Du Young Noh, Sung Bum Cho, Yeon Joo Kim, Wan Sik Lee, Chang Hwan Park, Young Eun Joo, Hyen Soo Kim, Jong Sun Rew and
Sung Kyu Choi

Department of Internal Medicine, Chonnam National University Medical School, Gwangju, Korea

Background/Aims: Dominant genotype of hepatitis A virus (HAV) in Korea had been known to be genotype 1A in 1990s.
Recently, the epidemiologic change of HAV genotype was reported with an upsurge of acute hepatitis A in Korea. The aim
of this study was to investigate the change of HAV genotypes and clinical characteristics in Gwangju and Jeonnam province.
Methods: From November 2008 to October 2009, a total of 82 patients with acute hepatitis A were enrolled prospectively.
HAV genotype was determined using reverse transcriptase polymerase chain reaction and sequencing of the PCR products
of VP1/2A region of HAV.

Results: HAV RNA was detected in 82% (67/82). The genotype IlIA (88%, 59 cases) was significantly more frequent than
genotype IA (12%, 8 cases) (p=0.01). The subtypes of genotype llIA were AJ299467 Norway (49%), HA-JINGO4-09 Japan
(27%), HS-14-12-00 Spain (22%) and H-122 Sweden (2%). The subtypes of IA were FH1 Japan (50%) and HA J04-3 Japan
(50%). The substitutions of amino acid were more frequent in genotype llIA than IA (p=0.01). There was no difference in
the clinical characteristics between the patients with genotype IlIA and IA.

Conclusions: Genotype IlIA was a dominant genotype of recent HAV infection in Gwangju and Jeonnam province. This study
provides valuable epidemiologic information of genetic distributions of HAV in Korea. (Korean J Gastroenterol 2011;57:346-351)
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e SR g 10 mLE HE8ke] 3,000 RPMO]IA]
10867 dAlEe] o = @3S —70°C Ysare] AHE- A7HA
Bstdch 140 pLe €42 F¥olo] QlAamp viral RNA
mini kit (Qiagen Inc, Valencia, CA, USA)S AF&3}o] vi-
ral RNAS 33319111, 0.8% RNase free SeaKem LE agar-
ose gel (Cambrex Bio Science Rockland Inc, Rockland,
ME, USA)S 0]&3}o] viral RNAY-S 213819t} Comple-
mentary DNA (cDNA)+= Promega (Promega, Madison,
WI, USA) kite AR§-Sto] th&dt o] oHd8t¢iet. bx RT
buffer 4 puL, 10mM dNTP 2 uL, improm—HTM reverse tran-
scriptase 1 uL, random primers 1 ulL, RNasin ribonu-
clease inhibitor 1 uL, 26 mM MgCl, 2 uLe} &4 viral
RNA 6 uLE 91l S75E HE &) 20 uL7t &4 93
9Jom, ABI GeneAmp PCR system 2700 (Applied
Biosystems, California, USA)S ©]-&3}0] 42°CoflA 70&,
72°Co| A 1027t HEEAIA cDNAS /sl

3. GHA FetaAAMES(reverse transcriptase poly—
merase chain reaction, RT-PCR)

VP1/2A =@Fo] et SF4HES 27] $1%HA] nested
PCRS A|Ys}4ict WA Tris-HCI (pH 9.0), (NH4),SO,, 20
mM MgCl,9] PCR enhancer’} &3ot% €= 25 uLo}
dNTP 1 uL, 10 pmol®] forward®} reverse primersS 217t
1 uLA Y3 25 unit exprime Taqg polymerase (Genet
BIO, Teageon, Korea) 0.2 uL.2} cDNA 2 uL-& 942 & &
2 25 430] 25 uL7 HA B 5 ST S
AFE-E primer= outer primer set: forward, 5-GGT TTC
TAT TCA GAT TGC AAA TTA-3'9} reverse, 5-AGT AAA
AAC TCC AGC ATC CAT TTC-3'%1!, inner primer set:
forward 5- TTG CAA ATT ACA ATC ATT CTG-3'¢} re-
verse 5-TTC AAG AGT CCA CAC ACT TCT-3'%rt}.
Thermocycler 2400 (Perkin Elmer, Boston, USA)S& AR&S
of FARY] FRFoll wet FEHFVIE 4092 APl o
72°Col|l A 1087 XF A% & FEARES ethidium bro-
mider} B4 2% SRANH 27]GEte] THelshelct

ZFEZAHE-2 GeneAll PCR purity kit (GenAll Bio System
Inc., Seoul, Korea)Z ©]-&-sto] AASFITE ¥ AHES
¥ 07 Bigdye® terminators o]-&38}0] 7|4 HAHS
S AFHL, BHE AFES g3 AU o8t FAISE &
ABI 3130 xI (Appled Biosystems, Foster City, CA, USA)
ZH| S 0]8-3}0] direct sequencingd}Sith.

Direct sequencing® & ¥dojHl 7] A¥E& Gene Bank

(National Center for Biotechnology Information (NCBI)2]
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Basic Local Alignment and Search Tool: Blast,
http://www.ncbi.nlm.nih.gov/blast)o]] B A7e} v
BAjsto] HAVE] A5 ATy B4 Zeogont
MegAlign Package (window version 4.12; DNASTAR,
Madison, WI, USA)®| Clustal V o g d7|AdS AL
8}al, neighbor-joining WYHOZ AFTEE 2483t A%
9] AFEE Flslr] Y3l bootstrap resampling HH<
5003] 4=3sH3ict.

A8l Gene Bankof A% referenceZ = IA types
AF452070, AF 452069, FH1, HAj04-3, IT-SIB-01, LO7676,
L07717, L0O7722, L20541, L20553, IB type= HM 175,
107703, 1IB type> L07729, IIIA typeS HA-JNGO04-90,
HA-JNGO06-90, HS-14-12-00, L07668, L07688, L07725,
NOR-21, AJ299467 VIA typeS 107731, L07732< o|&3}
HThFig. 1).
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Fig. 1. The phylogentic tree generated by clustral V method within
MegAlign package in the nucleotide sequences of VP1/2A region of
HAV.
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AkA}7} 129%(1 9%)ollen cETted 9}1} L
SF FHHAL 2] 9] XA F
AST 4,352.5t4,268.5 U/L, ALT 3,716.7+2,601.1
U/L, £412]84] 78+46 mg/dL, ZTEEEH] A7} 1.4+04,
€3 gHul 3.6+04 g/dL, BUN 10.1%4.0 mg/dL, crea-
tinine 0.8+0.2 mg/dL$t}.
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3. HAVS| SHArH

HAV §42%2 1A% o] 87(11.9%), IAE-2 59'5(88.1%)
o0& IIA¥o]l 714 wWolth 1A o}¥S FH1 Japan, HA
J04-3 Japano] Z+7t 49o|glom, IIA°IE-E AJ299467
Norway”} 2978(49.2%)°0.2 7} wWery, HA-JNG04-90
Japan 16™(27.1%), HS-14-12-00 Spain 13%(22.0%), H-

Table 1. Genotypic Distribution and Characterstics of HAV RNA in
Acute Hepatitis A Patients

Genotype 1A Genotype 1A p-value
Total number of 8 (12) 59 (88) 0.000
patients (%)
Subgenotypes (n) FH1 Japan (4) AJ299467
Norway (29)
HA J04-3 HS-14-12-00
Japan (4) Spain (13)
HA-JNGO4-90
Japan (16)
H-122
Sweden (1)
Mean identity 99.1+0.4 98.4+1.4 0.136
Number of amino 0 31 (53) 0.005

acid change (%)
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122 Sweden 1%(1.7%)°] % tHTable 1).

4. FIIME 24

HAV #34F VP1/2AF-919] et 4714 E A=e 119
0] 98.4=1.4%, IAE0] 99.1+0.4%% F2J3t Xjo]= Holx|
QAL of]l At HohE IAY A= TEEA] $AL AR
& 317 (B3%)0MA Ho frofstAl A7IME ofulieil WSt
WIth(p=0.005, Table 2). IIIA o}% % AJ299467 Norway
o] A71HE UXAL 97.8-100.0% %L, oflieAl Hoh= 10
oloflA] 1-271 S Hylom, Wl 91X 808H 3], 7941
24|, 758, 780, 782, 785, 788, 795, 813 ZFzh 142 T}eksh
Aol A ‘A2t HA-ING04-90 Japan®] $714E U]
A2 94.26-97.62% .01, 774, 7879 ofu| Al Blo]7} HE
ofloll A AT}, HS-14-12-00 Spain®] H71AE AXA
97.2-99.76% %00, ofu|ieAl W= 765, 779, 782, 793,
770, 8019 ofu|i=ql Hol7h ¥ E Tt A 1A H71A
g FAellA FH1 Japan®t HA J04-3 Japan®| §7]4d UX|
AL 985-996%%0H ofuAl ol e ] oFofrh
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HAV §2490] mheh 94 548 2439 ) 1Ay
oA 1AG] vIs 4 AT} wskeh 1 9] A, WAz
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Table 2. Comparison of Clinical Findings in Two HAV Genotypes

1A 1A
Parameter Gen((;ti/g;a Gen(ztilgg) p-value
Mean age (years) 27+2.7 30.4£7.0 0.017

Sex (male/female) 6/2 36/23 0.363
Underlying liver disease

Hepatitis B virus 1 4 0.482
Heavy alcohol 1 11 0.250
Cirrhosis 0 0
Province (Gwangju/ 6/2 44/15 0.674
Chonnam)
Laboratory findings
Peak ALT (U/L) 4,413+2,775 3,622+2,587 0.466
Peak total bilirubin 7.614.1 7.814.6 0.938
(mg/dL)
Prothrombin time 1.41+0.44 1.42+0.44 0.939
(INR)
Complication
Fulminant hepatitis 0 3 0.514
Cholestatic hepatitis 0 1 0.711
Acute kidney injury 1 4 0.563
(Cr=2.0 mg/dL)
Duration of admission 11+13 12+14 0.385
(days)
Death 0 1 0.711

o Zrdel ot WAL AF 2 o, B AN 1
1o, B4 A5 &4 598 Relon f9R1g0] e fol
o Aol Bolx| skelth. M7 7HAS Bl 3elo] A4
o i mAgelglon] 1 % 20t BY 119 dolels B
ek A7 09S B Bt F 200 LAHYOY 10
Ao AHstel oA Ful F At
o F

AR e SeltebE AANROE Qlstel YA )
Q151 B A AN SO cleto] AY 7helol ot
o] harlo] Gl kI AR Wigo] F7bslo] Al
s402 BAZ B A Adtelth M AY 1Y
7He A Zhgutol2o] Tfat A P Wl AY 1
Qoll o 55 WF 571 AY Zgiutolels $%Y W
3 5 595 YIS Holn ek Sl 1gG
anti-HAV 9] GFAE-E 10804 thelli= 204] o]43e] Al

I

Al 96%E =QkoLt, 1990d o= 27-54%F A4S,
2005-2006 A-&2]99] 20-244] AJloll A= 26%7HA] A
sholom, 2008 B - A ol|A] ARG 21-264] 9
FololA o] A FHEL 1.3%E tids] Wtk A3

srobdl A E-S 10004T) FURE AZE Fe 4l
S FHOR W FA AY 19 371 F8 Yotk B
T AY 719 B0l ek Y ARA WY 5 08 B
WEa 59 o WA 2B AT g SelA F
HEOR HATY, FHIANE 5 35 WIS WAl 3
7KL glo] Fol7t B e

HAV= Picornaviridae family2] hepatovirus® %

1, 7,480719] wEE| QEto|ER L% @Y A% RNA Hf
olgi2oltt. HAVE 7|4 wWolof wet 7702 fH4Y
(genotype) 0.2 7=, QJIAHAE do7|= A
I I, 10, VI 47pA]o]w, a2 A= V, VI, VIIgo] &4
3} HAVE 2he 97149 W3S Kol b2 RNA vt
olgAfh= G| AV|AE HEI WA Fom, AAZ Ho
A1 3t Ao A= 161 o4 AIZE Aol & Fil HAV H-4
Y BAS S o A7]|AE89] skt 3% H|gtoldiths

7} olo] A4 w7} e ok upoe]Aoleh X e
Zhiutol o 20} B3l HAV §H4 HEE AYS %

H
= FopElzh 1, T, U, 2lAloh HimollA, MA%S
AU, 22g7h g, T olAloh v= SollA F2 EASt
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IIIACFY-S  AJ299467 Norway  (49%),
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