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Distribution of Rotavirus G Serotypes in ChungJu Area

Jae Geon Sim, M.D., Jae Bong Kwon, M.D. and Shien Young Kang, Ph.D.'

Department of Pediatrics, Kon-Kuk University Hospital, Chungju;
'College of Veterinary Medicine, Chungbuk National University, Chongju, Korea

Purpose: It is important to have the epidemiologic data of rotavirus serotypes for the application
of polyvalent rotavirus vaccines. Epidemiological studies of rotavirus serotypes in Korea have been
reported only in limited areas with small number of cases. Authors tried to investigate the distribu-
tion of rotavirus G serotypes in Chunglu area with RT-PCR.

Method: Stool specimens were collected from 202 children with acute diarrheal symptoms, who
admitted to or visited Kon-Kuk University Hospital in ChungJu from June 1998 to May 1999.
Samples were screened for rotavirus with EIA method (TestPack Rotavirus, Abbott Laboratories)
and rotavirus G Serotypes were determined by RT-PCR.

Results: Rotavirus was positive in 46.6%. The incidence of G serotypes was as follows; G1 10%,
G2 10%, G3 28%, G4 26%, and G9 20%. There were three cases of multiple serotypes; G1 with
G9, G2 with G9, and G4 with G9. Serotype of G8 was not found.

Conclusion: The proportion of G serotypes in Chunglu is much different from previous reports.
Serotype of G9 was found which had not been reported in Korean children till now. Long term
plans for the investigation of rotavirus serotypes must be needed in wide area. (J Korean Pediatr
Gastroenterol Nutr 2000; 3: 41 ~46)
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2. Primers
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Table 1. Primer Sets

Primer Sequence (5'-3) Position Strain (type)
Beg9 GGCTTTAAAAGAGAGAATTTCCGTCTGG 1-28 Wa (1)
End9 GGTCACATCATACAATTCTAATCTAAG 1062-1036 SA11 (3)
RVG9 GGTCACATCATACAATTCT 1062-1044 SA11 (3)
aAT8 GTCACACCATTTGTAAATTCG 178-198 69M (8)
aBT1 CAAGTACTCAAATCAATGATGG 314-335 Wa (1)
aCT2 CAATGATATTAACACATTTTCTGTG 411-435 DS (2
aDT4 CGTTTCTGGTGAGGAGTTG 480-498 ST3 (4)
aET3 CGTTTGAAGAAGTTGCAACAG 689-709 P 3
aFT9 CTAGATGTAACTACAACTAC 757-776 Wit (9)

cited from Gouvea V et al. Polymerase chain reaction amplification and typing of rotavirus nucleic acid from stool

specimens. J Clin Microbiol 1990;28(2):276-82.
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Fig. 1. Seasonal variation of positive rotaviruses from diarrhea samples.
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Fig. 2. Seasonal variation of rotavirus G serotypes.

rotavirus®] ] &k AAFe] WH H] o] =it A7)
7F ALo] old Al7|dE rotaviruse A0 ATk
FE3] EATS BT JAThFig. 1).

Rotavirus %4 ¢1 A A ol RT-PCRel 23} sero-
type ¥ o] 7 E AL 508 o] Tt

o] & G serotype 1 (G1)°] 53(10%), G serotype
2 (G2)7} 54](10%), G serotype 3 (G3)7} 148](28%),
G serotype 4 (G4)7} 138](26%), G serotype 9 (G9)
o] 10#]20%)% 2™, G1¥# G9°] T U= AHA,
G273 G9ol 7 U= A, G49F G9°] FA U=
A7 2 1E Atk 68 wAEA ¥t
G174 G29] Hl&o] G3, G4 HI&o HIEte B3
omn, G9o] @ Fol ZA

& HEo| AW A&
Ehuar U3l TH(Fg. 2).

K
]

Rotavirus®l] W3t E3A Q] vaccined] 7|'E& <
3 Be 7|HEo] =gata o, 4 AHo
233k polyvalent vaccine] 7Hgr & A4S 3l A]
v 1 A Bxse EHF Ui A57F 2
{3}

ol A rotavirus serotypeol] #3 A F =
| MES F8 AR 3 AF7F dlen, o
Ze A 7HH Q) zo)7) QoY BE G, G2
Hgol AY Fe Ao Busta b

A7 £3 Be HEe AADED o

>

]&
g

2

Mroown
e Horlo

A L& Gl, G2E.t} G3, G4°] 1 Ho] BgHu
RNoH, SolatA G9o] A3 HIEE Eel¥a
ATk olel @ Ane A4AA S4E Yrhin
A7 E ™, FYt= rotavius EF P A7]3
Wstol og YT AL + Akn B
HzZ AoloA EiE+= serotype G99 <
o2 =AM, o]Eo] A= H|go] HlLE =
Ao 45 A7 WE 249 1e Uyl ®
g‘} . 7]&9 AT M= G serotype 1, 2,
3,49 2 Ao nz g dHYPL A}
A4 uen, & a7l Aot BAY &

Be

7

6 o

B

(o3

Ol

l

fr r1r =

}:1

_'\EXLEJ{J&H&&_V&L

m[o

o X714, xloﬂa =48 B A

1‘
N
A A
2
>
2 g
0
ol
o
" W o o ot r2 M

g A e w

& g HBE serotype G

= otavirusoﬂ 3} vaccine
3,49 THE T 3
01-1—1;]_1::] o]ﬂoﬂ}q

(o
o
Hu
©
2,
=
L
f
e ;9
m[o
P,L

A

B EHA AMESte A B2 vaccine failures

Bl 4 s Flojth

Rotavirus serotypes ZA43= WHOZ mono-
clonal antibodyE ©]&3t= o] AAZ ®Hol
Ak, AR AYH O ZE G serotype 1, 2, 3, 4] T
s Mwt AA7E 7bsskY. o) Aol AEF
RT-PCR 7|HE &4 B AFAso| o&st1



M A 9

(=] !

135 A9 HAL 2H0t2] Rotavirus G Serotype &0 25

Lﬂ

017 « 45

o™, primer?] designoll we} ¥ serotypeS F
W3l 2 9= AFo] Y ?) RT-PCRS o] &
3] rotavirus serotypes 2= A5 Ol A
rotavirus mRNAE F &3t 7|9 A7F IS
T don, B Ao serotype

Hl o] e o]fF = mRNA FF AF&o| e

tlo
e
—r
pass
a3
v

71218, 7120 F o A RT-PCRHS A3
d 02 A7 AT mRNAY FE&0] Hlug v

o} o] T3 Heo] QT Aoz J}E}%qlz)
B Aol A serotypeS ZAASA EIPH Aol A

9 serotype ®X BlE&2 FH3}7] oJH U, sero-
yp
types 2AT & AAA B vl FEE R

951 & P50l 14

A} Bholol| A rotavirus F 2] WEE u)
UJ] rotavirs®l] T3+ ¥ AZEo] 28359
U 5 rotavirus Y B30 tig AAA
AT A v¢ =23, @YY FUF BE
HEE 0}1177}7(]:: dH A AA ot Rotavirus A
A} Bole] G BHF HEEZ RT-PCR 71'HS o] &
Sl AT,

Chat o

al
*

19984 6€HE 1999 5¥E7}A
AAE FAZ YWY e gt &of 2028 S o
FoZ sk AAF Al F 3 oo tiHs
AFsted @st 20°Ce] Wi HEFSTH EIA
(TestPack Rotavirus, Abbott Laboratories)H 2. 2
rotavirus FA4% AAE AP on, A vkS
= B AAE o238 RT-PCRE ©]-8-3f
rotavirus G serotype= 273} T}

A 1} F 202 AA F9 A rotavirus FA-S 953
#Rom, o] F serotype W0l 7HEdE A2 50
o]l G serotype 1°] 5#(10%), 2 (G2)7} 5%

(10%), 3 (G3)7} 14#(28%), 4 (G4)7} 138](26%), 9
(G9)°] 102(20%) 2., G137} G9°] T U= A
I, G234} G9o] A A& A, G4k Goo] A
= A7 ZF 1848 AATE G8 A A ¢kuth
Z E: ol 7Eoe g A LAY G9°]
A glon, dukzow Ad "wogu 4y
GIEE‘r G3, G47} O B2 H&e A =
H A3 AdE 7)E0 2RI Az}
fold & P_Ohi} 0]* A2l a2l B A
B

o ox %
rir
TN
'~
o o ox o o X

o
R
e
o
o
o

O
-

)
re
BN

>
>
N
i)

fo
i)
Y

o
e
R

mt)
i,
vl

1) A48, qArNFFEL AftEYEE o] & rotavi-
rus A2 VP73, J of Kor Soc of Virology 1993;

23:39-45.

2) A, g, AT, HAE, AEHF, AAY. 3l
YHA Y HAr13A}e EE}HM 12 e 2 25
=4, Aol3} 1999;42(4):501-9.

3) AEE, &9, wEY, JAE, A7A, 33 5.
3h<l oJolo A E2lE Gl Egulo]#] 29 VPT &
W JFRHA A7IME 2 ad, tighalo] 3283 A

1998;28:247-65.

4) Park H, Woo S, Seoh J, Chong Y, Seo J. VP7 Geno-
types of human rotavirus from hospitalized children
with severe diarrhea by reverse transcription-poly-
merase chain reaction. J Korean Soc Microbiol 1997,
32:675-83.

5) Estes MK, Cohen J. Rotavirus gene structure and func-
tion. Microbiological Reviews 1989:410-49.

6) Beards G, Xu L, Ballard A, Desselberger U, McCrae
M. A serotype 10 human rotavirus. J Clin Microbiol
1992;30:1432-5.

7) Gerna G, Sarasini A, Parea M, Arista S, Miranda P,
Brussow H, et al. Isolation and characterization of two
distinct human rotavirus strains with G6 specificity. J
Clin Microbiol 1991;30:9-16.

8) Santos N, Lima R, Nozawa C, Linhares R, Gouvea
V. Detection of porcine rotavirus type G9 and of a
mixture of types Gl and G5 associated with Wa-like
VP4 specificity: evidence for natural human-porcine
genetic reassortment. J Clin Microbiol 1999;37:2734-6.



46 - et 0tAaB| Y US| Al H 3 H M T E 2000

9) Arista S, Vizzi E, Ferraro D, Cascio A, Di Stefano
R. Distribution of VP7 serotypes and VP4 genotypes
among rotavirus strains recovered from Italian children
with diarrhea. Arch Virol 1997;142:2065-71.

10) Begue R, Dennehy P, Huang J, Martin P. Serotype
variation of group A rotaviruses over nine winter epi-
demics in southeastern new england. J Clin Microbiol
1992;30:1592-94.

11) Gouvea V, Ho MS, Glass R, Woods P, Forrester B,
Robinson C, et al. Serotypes and electropherotypes of
human rotavirus in the USA: 1987-1989. J Infect Dis
1990;162:362-7.

12) O’Mahony J, Foley B, Morgan S, Morgan J, Hill C.
VP4 and VP7 genotyping of rotavirus samples re-
covered from infected children in Ireland over a 3-
year period. J Clin Microbiol 1999;37:1699-703.

13) Steele A, Niekerk Mv, Mphahlele M. Geographic dis-
tribution of human rotavirus VP4 genotypes and VP7
serotypes in five south african regions. J Clin Micro-
biol 1995;33:1516-19.

14) Gouvea V, Glass RI, Woods P, Taniguchi K, Clark
HF, Forrester B, et al. Polymerase chain reaction
amplification and typing of rotavirus nucleic acid
from stool specimens. J Clin Microbiol 1990;28:
276-82.

15) Adhikary AK, Zhou Y, Kakizawa J, Numaga J, Aki-
hara S, Fang ZY, et al. Distribution of rotavirus VP4
genotype and VP7 serotype among Chinese children.
Acta Paediatr Jpn 1998;40:641-3.

16) Cao X-R, Akihara S, Fang Z-Y, Nakagomi O, Ushi-
jima H. Genetic Variation in the VP4 and NSP4
Genes of Human Rotavirus Serotype 3 (G3 Type)
Isolated in China and Japan. Microbiol Immunol
1999;43:171-5.

17) Gerna G, Steele AD, Hoshino Y, Sereno M, Garcia
D, Sarasini A, et al. A comparison of the VP7 gene
sequences of human and bovine rotaviruses. J Gen
Virol 1994;75:1781-4.

18) Pongsuwanna Y, Taniguchi K, Wakasugi F, Sutivijit
Y, Chiwakul M, Warachit P, et al. Distinct yearly
change of serotype distribution of human rotavirus in
Thailand as determined by ELISA and PCR. Epi-
demiol Infect 1993;111:407-12.

19) Timenetsky MdCST, Gouvea V, Santos N, Carmona

RCC, Hoshino Y. A novel human rotavirus serotype
with dual G5-G11 specificity. J Gen Virol 1997,78:
1373-8.

20) Ushijima H, Mukoyama A, Hasegawa A, Nishimura
S, Konishi K, Bosu K. Serotyping of human rota-
viruses in the Tokyo area (1990-1993) by enzyme im-
munoassay with monoclonal antibodies and by reverse
transcription and polymerase chain reaction amplifi-
cation. J Med Virol 1994;44:162-5.

21) Wen L, Nakayama M, Yamanishi Y, Nishio O, Fang
ZY, Nakagomi O, et al. Genetic variation in the VP7
gene of human rotavirus serotype 3 (G3 type) isolated
in China and Japan. Arch Virol 1997;142:1481-9.

22) Zhou Y, Nakayama M, Hasegawa A, Kim B, Nishi-
mura S, Chiba S, et al. Serotypes of Human Rota-
viruses in 7 Regions of Japan from 1984 to 1997.
Kansenshogaku Zasshi 1999;73:35-42.

23) Masendycz PJ, Palombo EA, Gorrell RJ, Bishop RF.
Comparison of enzyme immunoassay, PCR, and type-
specific cDNA probe techniques for identification of
group A rotavirus gene 4 types (P types). J Clin
Microbiol 1997;35:3104-8.

24) Dubois E, Le Guyader F, Haugarreau L, Kopecka H,
Cormier M, Pommepuy M. Molecular epidemiological
survey of rotaviruses in sewage by reverse transcrip-
tase seminested PCR and restriction fragment length
polymorphism assay. Appl Environ Microbiol 1997,
63:1794-800.

25) Larralde G, Flores J. Identification of gene 4 alleles
among human rotaviruses by polymerase chain reac-
tion-derived probes. Virology 1990;179:469-73.

26) Taniguchi K, Wakasugi F, Pongsuwanna Y, Urasawa
T, Ukae S, Chiba S, et al. Identification of human and
bovine rotavirus serotypes by polymerase chain reac-
tion. Epidemiol Infect 1992;109:303-12.

27) Wilde J, Yolken R, Willoughby R, Fiden J. Improved
detection of rotavirus shedding by polymerase chain
reaction. Lancet 1991;337:323-26.

28) Wilde J, Eiden J, Yolken R. Removal of inhibitory
substances from human fecal specimens for detection
of group A rotaviruses by reverse transcriptase and
polymerase chain reactions. J Clin Microbiol 1990;
28:1300-7.



