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This study has focused on genetical patterns of rotavirus positives on diarrhea patients in Incheon. Fecal specimens
collected from January 2002 to December 2004 from patients with diarrhea in seven localities in Incheon were screened
for group A rotavirus by RT-PCR. To survey the prevalence of group A rotavirus infection and distribution of P (\VP4)
and G (VP7) genotypes of rotaviruses in Incheon, we performed the nested RT-PCR using rotavirus ELISA positive
samples. Among a total of 4,865 samples investigated, 1,100 samples (22.6%) were positive. The predominant genotypes
of 293 RT-PCR positive samples were confirmed as G4P[6] (101 samples, 34.5%) followed by G2P[4] (73 samples,
24.9%), G1P[8] (38 samples, 13.0%), G3P[8] (28 samples, 9.6%), G3P[10] (14 samples, 4.8%), G4P[8] (6 samples,
2.0%) and G9P[8] (6 samples, 2.0%). Mixed types and untypable types were 3.8% and 5.1%, respectively. The most
prevalent types in 2002, 2003 and 2004 were G4P[6] (71 samples, 40.3%), G4P[6] (22 samples, 40.7%) and G2P[4] (15
samples, 22.2%) respectively. This is the first nationwide genoepidemiological study for determining the prevailing of
genotypes of rotaviruses in Incheon. The genetic analysis for investigating sequence variations among group A rotavirus
strains in this study would provide the useful information to establish the preventing strategy of human rotaviruses and

of developing vaccines which will be used in Korea.
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20023 5] 2004\ 37}4] 31d7F 213~

[e=]
A= |
QP L okl MAFHOR A9 EE )

kil WA= (inner and outer capsid)= %] ATH (25).

OlMIg, Zolld, 0101:, o1&, dsd, Xg0|

Sate] S xake] 20024 1,53871, 20034 1,2917,
20041 2,03671S =EERHlo|| A FAe) o] 8313

2. JtdE TAel

¥ 1 goll 9 ml PBS (phosphate buffered saline 7.2, Sigma,
St, Louis, MO, USA)oll 3~471¢] glass beadsE ¥l 5&-3+
st} Bfd 7P ES 4Tl A 2087 3,000 rpme =
Aalieste] Fele Fste] ELISA®H PCR HAE )
Atk

3. 2EHHIO|H A &

o

AAr

2EpPo|E| A AAE 913 vlolel~ FUAES A A
-8 ELISA 7]E (Bioincell, Houston, TX, USA)Z A}-&3}o]
Zehtolg 2 A7 e wellol] thd A5 100 ple}
HRP conjugated anti rotavirus A& Y2 ¥ 37ColA 60%
TF HESAIF T RESAIZD wellS Al Ao 2 53] AlF] F 7]
AAg Hrlsta AL AoA 15837 REEAIZ T vk
AA A 50 IS 7F3F F 450 nmol| 4 B (ELISA Processor
I aksivk.

4. Primer H|Zf

GenotypingS- $13lo] VP42t VP7 geneoll S-©]3t primere
Gouvea et al., 1990 (11)3} Gentsch et al., 1992 (10)2] =l
w2} Table 13} o] #|2F3FSI Tt (Bioneer Dagjeon, Korea).

5. HIO|2{ A RNASFZE

QAR S g A= 200 ploll Tri reagent (Molecular
Research Center, Inc., Cicinnati, OH, USA) 600 pl& & 412
% 1087 A2l A ®]3E t}2- chloroform (Sigma) 200 IS
A7vste] £33tar 1551 A2l WA skiT). 13,000 rpm/
4Col A 1587 QAR F 450 pl AE5NS Fste], T
9] isopropanol (Sigma)S € Z3Hgk $ -20T A R
Bok WA ZEE U 13,000 rpm/4TColl A 3087 YAIEH
FENe wElar 1,000 wlel cold 70% ethanol (Sigma)2-
3L 13,000 rpm/4Coll A 1083 DAlEI ) AEodS AlA
F Rz ol A 15~2083r A=A $ DEPCE A
3 Z=H5¢} dimethyl sulfoxide (DMSO)Z 8:2& 4]& &
A 3ol Hl = A AREEF3ITh

e ook on ob

6. ZEHIO|H A SEXIE £A

1) 9&™ A} 22 (Reverse transcription)

F%% RNAE 95Tl A 583F FAAZ & WZAF
%% RNA 10 plZ 1< RT buffer, 25 mM dNTP, 6 mM

MgCl,, MuLV reverse transcriptase (Invitrogen Carlsbad, CA,
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Table 1. The nucleotide sequences of primers used for genotyping of group A Rotavirues

Target Gene Primers Sequences (5' — 3)

con2 ATTTCGGACCATTTATAACC
con3 TGGCTTCGCCATTTTATAGACA
1T-1 TCTACTTGGATAACGTGC

VP4 (P Genotyping) 2T-2 CTATTGTTAGAGGTTAGAGTC
3T-1 TGTTGATTAGTTGGATTCAA
4T-1 TGAGACATGCAATTGGAC
5T-1 ATCATAGTTAGTAGTCGG
Beg9 GGCTTTAAAAGAGAGAATTTCCGTCTGG
End9 GGTCACATCATACAATTCTAATCTAAG
aBT1 CAAGTACTCAAATCAATGATGG

VP7 (G Genotyping) aCT2 CAATGATATTAACACATTTTCTGTG
aET3 CGTTTGAAGAAGTTGCAACAG
aDT4 CGTTTCTGGTGAGGAGTTG
aFT9 CTAGATGTAACTACAACTAC

USA) 100 Uo] &35 wl-g-olo] H7}ela VP4 Aol &
ol o7 33 primere]l Con2, Con32l VP7 74}l
Eold o2 Hh-g3l= primerql Beg9, End9S PCR System
2700 (Applied Biosystems Foster City, CA, USA)S A}-&-3}o]
20T 104, 42C 1AI3E 95T A 583 13] wkgA| o=
A reverse transcriptionS 5-3J3t] cDNAE /4331t

2) 1st PCR

3% cDNA template 2.5 plell 1X PCR buffer, 25 mM
dNTP, 1.5 mM MgCl,, VP42] primer?] con2, con32} VP72
primer?] Beg9, End9S 7tz 10 pmol, Tag polymerase 1U
(Invitrogen)E Z3&sl= 25 ple] Hbg-HS &31sk & PCR
System 27002 AR&-3}e] PCRS S=3lsl5ith VP42 PCRE
= 94°Col A 25 denaturation A7 $-, 94C 60%,
50C 60%, 72°CollA] 60%, 353] AA|slaL vpx|eto 2 72T
oA 757t extension AlF L, VP79 739 94TCollA 283t
denaturation A]71 -, 94°C 60%, 52°C 60%, 72°CllA] 60%,

353] AA)sta upREko 2 72T A 7E7F extension A7t

Hkg-o] a5 WHS-Ne type specific multiplex PCR2] +3
° 2 o] g3glrk

3) Type specific multiplex PCR

1st PCR product 2 plell 1< PCR buffer, 2.5 mM dNTP, 1.5
mM MgCly, 652 328 E-°] primer (VP4)9} 852
A8 E-o] primer (VP7)E Z+Z} 10 pmol (Table 1), Red Tag
polymerase 1 U (Genedepot, USA)S X3t} & 25 plo] wF
S-S E93F 5 PCR System 2700 ARg-3o] WHS-AI T

VP42] PCR 42 94TolA 4% denaturation A7 3,
94°C 602, 45C 120%, 72ColA 60%, 308] AA|3}FaL vl
wro 2 727CA 733t extension AlF3L, VP7] PCR 74
2 94°Col A 487t denaturation A7 $-, 94°C 60%, 42°C
120%, 72°CollA] 60, 303] A3}l wpA|RFO 2 72°C ol A]
747k extension A|FA T} PCR 4H=ol SYBR safe (Invitrogen)
£ o] 1.5% agarose gel (Cambrex, Bio Science Rockland, Inc.,
USA)ZE #7195 § S5 134 AHES Gel Documen-
tation System (Bio-Rad, Geldoc 2000, Hercules CA, USA) S .=
stelglo] Shold Weo] Z7]o] wleh fAAES AN
O dApse] Bol el ME F7)= pale] 49 plg] 345
bp, P[4] 483 bp, P[6] 267 bp, P[10] 583 bp, G& 2] 79 G1&
749 bp, G2 652 bp, G3 374 bp, 123 G92] 7% 306 bp2]
SEER BRI
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Figure 1. The seasonal incidence of group A Rotavirus infections in Incheon during 2002~2004.
Table 2. The distribution of genotypes of group A Rotaviruses in Incheon (2002~2004)
G-genotype
Gl G2 G3 G4 G9 Mixed Other Total

P[8] (%) 38(13.0) 1(03) 28(96) 6(20 6(20 6 (2.0) 4(1.4) 89 (30.4)

P[4] (%) 1(03) 73(24.9) 0( 0.0) 1(03) 0(0.0) 2(0.7) 0(0.0) 77 (26.3)

P[6] (%) 2(0.7) 1(0.3) 3(10) 101(345  0(0.0) 0(0.0) 0(0.0) 107(36.5)

P-genotype
P[10] (%) 0(0) 1(03) 15(51) 0(0) 1(0.3) 0(0) 0(0) 17 ( 5.8)
Mixed (%) 1(0.3) 0( 0.0) 0( 0.0) 0(00 0(00 1(0.3) 1(0.3) 3(10
Other 0 0 0 0 0 0 0 0
42(143) 76(25.9) 46(15.7) 108(36.9) 7(24) 9(31) 5(1.7)  293(100.0)

| 7V =2 e

ks o2 A 1090
= AT (Fig. 1).
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2. ZEEHHIO|IHA SAXE B2E

O

gir:}, PR EOH/H % 2937401] gk ﬁx}ﬁé =
1Ron A3 G4P[6] 34.5% (n=101)= 7}4 =2
T2 FRIEa G2P[4]F o] 24.9% (n=73), G1P[8]% ]
0% (n=38), G3P[8]& ©] 9.6% (n=28)= 1= el A 3}
AP o gelEglon 1 9] G3P[10]E
4.8% (n=14), G4P[8]& ©| 2.0% (n=6), GIP[8] & ©] 2.0% (n=6)
2 gel=glc). Type specific PCRoY &3] FdA&S AR
3 gle ZEpbolE A A AAE 51% (=15t (Ta-
ble 2).
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£ G4P[B]E ] 717 (40.3%) o2 7HE W WEE 2A| 3}

Nl

o £ it ot rfo
o
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Qow, G2P[4]E o] 4871 (27.3%), GlP[S]fﬂo] 3171 (17.6%)
o2 Fodt Ao 1E¢la, 2003d2] % -9- 2003
Woll= G4AP[6]F o] 2271 (40.7%), G3P[8]& o] 1271 (22.2%),
G2P[4]& o] 1071 (185%) 2 GIP[B]A ] 371 (5.6%)°.% &
Q1= GOP[8le] A$-% 3SR 56%2 WAYRNEE X}
A= Aow AR QAL 20040 G2r[4]3 o] 157
(23.8%), G3P[10]& ©] 1471 (22.2%), G3P[8]& ] 1271 (19.0%),
G4P[B]E 0] 871 (12.7%), 1&] 3 GIP[B]& ] 471 (6.3%) .=
ZAFE AT} (Fig. 2).
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Figure 2. The distribution of P & G genotypes of group A Rotaviruses (2002~2004).
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