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Abstract

Human enteroviruses (HEV) are considered as one of the major cause of central nervous system infections such as aseptic
encephalomeningitis in pediatrics. This study was focused on providing the information including genetic characteristics and diversities of
HEV prevailed during 2007~2009 in Busan, Korea. Total 2,743 specimens were collected from children and screened for the isolation of
HEV by cell culture and RT-PCR. Among them 240 isolates were grouped into 21 different HEV serotypes using VP1 RT-PCR. The
major etiological agents were CV-A6 and CV-B2 in 2007, E-6 and E-30 in 2008 and CV-BI in 2009 respectively. The occurrence of
HEV infections was the most frequent in the summer (May to August, 188 cases, 78.3%). Most of the isolates were identified from
children's specimen under 10 years old specially with the highest occurrence in the 2~4 years old (15.2%) but there was no considerable
differentiation between children sexes for the isolates. For analyzing genetic characterization, VP1 gene was amplified by RT-PCR and
sequenced. The phylogenetic tree was established by Clustal W method using DNASTAR software. By the sequence analysis of the VPI
region, it was classified into 2 groups; HEV-A and HEV-B. The HEV-A group contained 6 serotypes and sequences of 31 isolates were
compared within each serotypes. The HEV-B contained 10 serotypes and also the sequences of 41 isolates were compared within each
serotypes. Homology analysis of the VP1 region showed that the identity scores of HEV-A and B isolates were different. In conclusion,
genetic divergences were observed among isolates from children during 2007~2009 in Busan.
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rhabdomyosarcoma (RD), human larynx epidermoid carcinoma
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RT-PCR of VP1 region
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Table 1. Primers used for RT-PCR and sequencing of human enterovirus detection

Method Primer Sequence (5'-3)
vP1 224N—-1F GCRATGTTRGGRACWCATGT
Ist PCR 224N—-2F GCSATGTTRGGMACRCAYGT
s 224N-14R GGRTTBGWKGANGTYTGCCA
89N-2F CCHGCDCTHACCGCWGTGGARACDGG
VP1 8ON-17F CCMATMCTHCAAGCHGCHGAGAYYGG
2nd PCR 89N-14R GGRSCNCCDGGWGGYACAWACAT
89N-19R GGHGCVCCYGGYGGYACRTACAT

VP

virus protein

A) (B

Fig. 1. Cells photographed through inverted microscope.
(A); uninoculated RD cell

(B); RD cell inoculated with echovirus 30

(C); RD cell inoculated with sample
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Fig. 2. Electrophoretic analysis of the 2nd PCR products
after amplification of the VPI region, Lane 1: 100 bp
DNA ladder, lanes 2—4: positive cases of VP1
RT-PCR, lane 5: positive control, lane 6: negative

control,
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Fig. 3. Monthly distribution of the isolated HEV during
2007~2009 in Busan,

vrolgfazt ZeldE AR F AdEol 2RIEIE 2261 F
1377(57.1%) 0] FAFIL, AR A= 897(37.1%) L2 LrERE
oh Aol whE wholP|s FEee] zpol7h Holal gloit o]
© ARl EY Abel7E lE AeR Holi gAapds
H FAES FA 9.5%, 47 8.1%R A g &Eeo]
Aol& HIlole ofE& AR AR Hrh(Fig. 4). AP
AR A 14| olsk(1,2747) HAIE AAN(2,7437)  HA
46.4%5 AT Gt whel#Ad upgel il
el =upol 2] 444 A”e] S7ietel et gabdart A
o= S EAeH, HiFE 104] olske] Al g =
Hhol#|A7F ZE]EQlth ARE EEled 2~4Al0A 15.2%%
7P =9kl 5~9MlolA 10.4%% HREoR wA| YER e,
1 9 dgolAe Bl BEE el ItkFig. 5).

) No. of Pos.
Z
Unknown | 14 és.s 7. Rate of Pos.
7
F I 8.7
emale 89 %
L/
Male 137 %9'5
0 30 60 90 120 150

Fig. 4. Sex distribution of children infected withe HEV
isolates during 2007~2009 in Busan,
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Fig, 5. Age distribution of children infected withe HEV
isolates during 2007~2009 in Busan,
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Table 2, Distribution of HEV isolated during 2007~2009 in Busan

Enterovirus Year
Group Serotype 2007 2008 2009 Subtotal
CV-A2 6 1 4 11
CV-A4 3 5 ”
CV-AS 5 P
CV-Ab6 2 5
CV-A CV-AS8 1 1
CV-A9 20 20
CV-A10 6
CV-Al6 1 4
CV-A24 2
CV-B1 1 32 33
CVU-B CV-B2 23 93
CV-B3 14 1 15
CV-B4 9 5
E-3 1 1
o0 5 37 1 46
E-7
Echovirus E-9
E-11 10 10
E-25 1 1
E-V30 1 18 17
Enterovirus EV-71 7 7
Untype 5 0 10 15
Total 36 35 69 oa0

CV—A . Coxsackievirus A, CV-B . Coxsackievirus B, EV . Enteroviruses
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Fig. 6. Phylogenetic relationships in the VP1 region of
HEV—A strains isolated from Busan region during
2007~2009, Phylogram was constructed by comparison
of the partial sequences of the VP1 region, Nucleotide
sequences encoding the VP1 were analysed by Clustal
W method,
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Fig. 7. Phylogenetic relationships in the VP1 region of
HEV-B strains isolated from Busan region during
2007~2009, Phylogram was constructed by comparison
of the partial sequences of the VP1 region, Nucleotide
sequences encoding the VP1 were analysed by Clustal

W method,
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