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Sun Hee Park, Researcher the enteric pathogens active surveillance network to confirm the efficiency of
Infectious Diseases Research Team, early recognition to prevent hepatitis A outbreak. Additionally, individual case
Department of Infectious Disease samples were also investigated to confirm the genotype of the hepatitis A virus
Research, Busan Metropolitan City prevalent in Busan. A total of 1793 stool and 12 blood samples were collected
Institute of Health & Environment, 120, from the surveillance from 2019 to 2022, and from patients and carriers with
Hambakbong-ro 140 beon-gil, Buk-gu, hepatitis A in 2022, respectively. Genes specific to the hepatitis A virus were
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tively. Among these six samples, the genotypic analysis revealed the presence of
the three subtypes IA (three), IlIA (two), and IB (one). Hence, in accordance with the
domestic genotype pattern, genotypes | and Ill were found to be prevalent in Busan.
The detection rate of the hepatitis A virus through laboratory surveillance was
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Size
244 bp
186 bp

QIAXcel Advanced System (Qiagen Inc. CA, USA)S

Sequence (5 to 3)
GCT CCT CCT TAT CAT GCT ATG GAT
CAG GAAATG TCT CGG TACTTT CT

S

k=3
GAT CCT CAATTG TTG TGATAG CT

EfZIe2 310] Table 19| primer?} Table 22| B2 ZHSZ Applied Biosystem PCR
ATG TTA CTA CAC AAG TTG GAG AT

20| AF2SHRCEH A 200 uLE 2510 3At=27|(Genolution, Korea)E 0|25t0 viral

=2

=

=
e

VP3-VP1 £¢

HAV1-forward primer
HAV1-reverse primer
HAV2-forward primer
HAV2-reverse primer

Primers

—

[

Af HAE
At

0|85t SZ31Ct 12} RT-PCR, 22} nested PCR AA|

2
t0f HAV RNA

2 E=of Hx{2| §lo|
At

RNAS Z=5tUCt.

Z
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o
=3
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Nested PCR
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RT-PCR
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Table 1. The sequence of primers for RT-PCR and nested PCR to detect HAV VP3-VP1 region
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Table 2. PCR reaction conditions for detection of Hepatitis A virus gene

Steps Temperature Time Cycle
cDNA synthesis 48T 40 min 1
Predenaturation 94T 5 min
RT-PCR Denaturation 94T 30 sec
(1Y Annealing 55C 30 sec 30
Extension 72T 30 sec
Post elongation 72T 7 min 1
Predenaturation 94T 5 min 1
Denaturation 94T 30 sec
Nes;c;:jd)PCR Annealing 55C 30 sec 30
Extension 72T 30 sec
Post elongation 72T 7 min 1

12} RT-PCRE HyQ™ Onestep RT-PCR Premix kit (SNC, Korea)Z& AF2350 premix 13.5 uLofl 10 pmole2| HAV1 forward 2!
reverse primer 2t 1 uL®, purified RNA 5 ulL, RNase-free water 4.5 uL.E 92 = 2|2 20| 25 uL7} &/ =5 5tUCt. Nested PCR
2 HyQ™ PCR premix kit (SNC, Korea)Z AR50 master mix 10 uLol| 10 pmole2| HAV2 forward 2! reverse primer 2t 1 uL*!,
12t RT-PCR product 1 uL, RNase-free water 7 uLE 92 £ 2| 20| 20 ul7t &/ =2 5tSCt.

ABZIG HlOj2A SHRE BHOl U HERA
AYZHA HIO|2{A PCR ZAF I HA E CHE 22 VP3-VP1 junction (186 bp) € SEotALH SEAS2 AIHYE 2o ()4
LEI(CHA, ot=)of ol2|5tRct 2MEl H7|MEE NCBI (National Center for Biotechnology Information)2| BLAST search
programs 0|&5t0] 7|20 211 Hio|2ALte| 4FME SlstA2n, 0|2i5t PV ME S ELHZE ASEAS HAISIICH BE2E A
Y7tE Hio|H AL HIIMP2 Genbankdll SSE AY?HY HIO|2{AZE D H| ot 2M(Table 3), MEGAT1 22 WS AMESHY
phylogenetic treeZ 2H45ALCt

Table 3. Hepatitis A virus strains from GenBank used in the phylogenetic analysis described in this study

No. Virus strain Acession No. Location of isolation Year of isolation Genotype
1 FH2 AB020568 Japan 2001
2 Arg578 AF452070 Argentina 2002
3 IT-BIA-01 AJ505789 Italy 2003
4 003BRED DQ114897 Netherlands 2005 IA
5 2005-10-2 EU049550 Korea 2005
6 2006-BSH-KY2 EU049560 Korea 2006
7 H2W EF406357 China 2007
8 HM-175 M14707 Australia 1987
9 HAF-203 AF268396 Brazil 1992
10 L8 AF394945 China 2001
11 IT-LAF-00 AJ505811 Italy 2003 IB
12 XxHn34.08 KF006844 China 2008
13 HAV14_2012 HG798830 Spain 2012
14 T43213 KC876798 Denmark 2013
15 098ADAM AY343856 Netherlands 2004
16 BRAB15 AY574076 Korea 2005
17 005ROTT DQ114866 Netherlands 2005 A
18 HAV-DE-2007-163 EU495240 Germany 2007
19 KUMC-KMJ-23 FJ793268 Korea 2008
20 MK13 KC669704 Iran 2011
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RESULTS AND DISCUSSION
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Table 4. General characteristics and genetic analysis of 6 cases in this study

Sample Genotype Case Date of . Sources Nearest NCBI BLAST Accession
name sample collection No. (Similarity)
19-02-42 IB Enter-Netx 2019.02 Stool KF006844 (94%)
22-4 A Sporadic 2022.03 Serum FJ793268 (95%)
22-6 1A Sporadic 2022.06 Serum EU049560 (95%)
22-7 A Sporadic 2022.06 Serum FJ793268 (98%)
22-9 1A Sporadic 2022.07 Serum EU049560 (97%)
22-12 IA Sporadic 2022.11 Serum EU049550 (96%)

* Enteric Pathogens Active Surveillance Network
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Fig. 1. Phylogenetic analysis of the HAV genotype based on the VP3-VP1 region. The tree was constructed using Neighbor-
joining method with 1,000 bootstrap replicates by MEGA 11.
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