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During 3 years surveillance (January 2001 through December 2003) for acute gastroenteritis in human in Daejeon
region, 432 out of 4,869 stool samples were selected as rotavirus-positive specimens by means of antigen-capture
enzyme-linked immunosorbent assay (ELISA). The P (VP4) and G (VP7) genotypes for 432 stool samples were
investigated by reverse transcription polymerase chain reaction (RT-PCR) and nested multiplex PCR. The most prevalent
P subtype was P[8] (44.9%), followed by P[4] (25.7%) and P[6] (17.1%). No cases for P[10] and P[9] subtypes were
found through the study. In G subtyping, G1 (53.2%) was the most frequently found G type, followed by G2 (23.1%),
G3 (9.5%), G4 (6.7%), and G9 (0.9%). The order of detection rates for G2, G3 and G4 was variable by years. The most
common G- and P- type combination found in this study was G1P[8] (33.1%), followed by G2P[4] (20.4%), G1P[6]
(10.0%), G3P[8] (7.2%) and G4P[6] (4.2%). The mixed types of G and P were observed most frequently in P[8] (1.4%)
and G1 (3.2%), respectively. This is the first molecular epidemiological study for Group A rotavirus in Daejeon region.
The results might be useful data for evaluating the epidemiological status of rotaviral diarrhea in the region.
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Hzx= A (6). Rotavirusi= family Reoviridae2]
genus Rotavirus®ll <344, 2F 80 nm =712 nonenveloped
Hlol 2] 2ot} FH A= double-stranded RNAZ 1171¢]
A4S FAeH, 6709 & A (VPL, VP2, VP3,
VP4, VP6, VP7)x} 5719] w]tx wef (NSPL1~NSPS)
& ¢35t 9o, viiond 37 T wules G4
# capsid® A E o] 2dth. Capsid T 5 inner capsid
protein?! VP6+= rotaviruss©| 354 o= 7HA= U4
g71o]7] witel dAsHH Hdke] FashA A-&sth
(11,22,31). Out capsid proteinQ! VP4<} VP72 53¢l o
2 upolg] o] WdAdel zlo] BAEY rotavirus F-7F
of o]-&¥t} (11).

Rotavirust= 14 5439 ]3]l 771 Groups (A~G)2=
=, olF Group A, BSF C7F AF S=o st
™, Group A rotavirus= ARl 71 E3kA] 7Hdste] &
& fatslt). Group A glycoproteing! P73} protease-
sensitive protein]l VP42l &4 g 98] 47 G
og e}t P o} o ® thA] EFETE VPTO FslabA|vhE-
o wel AF7HA 16712 G (G1~G16)o] L&A glo
1, VP72 outer capsid®] TS xp]skar Q17] wiitell
VP4ol| H|3)| &el/do] =of G EAFHE G A
2 AR FEty W aFE Qo) (11,16,19). 18y VPAE
S3pEso] ofetn] SolAQl FqAE o83 HAst
ofof s}7] Wil Fshukgol ogh dAdsh4 &
A7F wol FA; A7 E Aol ofg
o] 4331 Tt (11). PE (VP4 A71M g B4
Aol 2879 FAE, S P[]~P[28]°] 2o, 7
Ao g8k o] ¥zl BE vt (11,20,24,
33). AA Group A rotavirusell t3F 7= VP4 VPT7
ofgol W o]F EFAAE W2l glom, G P o}
ol 3ol ofal vhFsk AFPH FHAAEel A
= At} (10,11,12,34). A AlAX .2 Group A rotavirus2]
AP A 28 NEE F3 Al7]e A Y
T A o) wpet ohFshA YERAI N Gl G2
Z12]al P[4], Pl6] 2 P8l A WIm7}F H]aE] =)
AR 238 w2 WxE2E GIP[8], G2P[4], G3P[8] &
G4P[8]°] Hal&o] Ho Aow Buya It} (151819,
21,27). 1ot FH Aol wep £33 wlojy =7 A
A7) % SkaL, Ak ] e W) ohekeiA] wisky]
3L glo] dgH o Fadh HAIZF HaL qivt (13,19,21).

A rotaviruse} & rotavirus AFololli= RNA ©HHE
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=
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SeE, olgd, gddl, 54, 2P|, 8FE

o] wgho] wIHs] WAYshe, nlole] 2 fdzbe] A xg
Aol dojuba o] thE WF rotavirus7t 27!
T} (11,18,35). A% ®o] wiite] frafsh= FH o
W] Wstet 4 gl < A mE Wogols
< °FeHl akaL, rotavirusell tHEk Al S oA
t} (1518). Wb 54 =7kel A HolA a5k rota-
virus®] U FAAE S JAoRE Agetal e
npolg] o] A AAehs A1 vlg- F a8kt (2317).

2 AFoA= 2001 1€95-E 20033 129714 3d
A el A BAg dAabgkat EE 7 E 4,86971
% rotavirus antigen capture enzyme-linked immunosorbent
assay (ELISA)OllA] rotavirus 9k o2 3Hol¥l 4327) 9
EHAA ] i3 reverse transcription polymerase chain
reaction (RT-PCR)¥} nested multiplex PCR ®'H o2 P9} G

FARGe) RLANE ATeT.

-
=
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N
T

M= L s
1. 2=
2001 1€HE 20039 12¥€71A] 3dzF tld =<9
Yol Aoz 9] e WYs sixje] B

7HE 486971 % Rotavirus Ag capture ELISA (DACO,
Copenhagen, Denmark) 7]EE o]-8-3+ A& A rotavirus
Fgom e 432 EHAAE Al ARESIATH
(19,21).

2.RNA =&

THAEE QA2 (0.01 M phosphate buffered
saline, pH 7.2)°l 10%% Al - A3HA F-frg $ ERAA
200 pl= Tri-reagent (Molecular Research Center, Cincinnati,
OH, USA) 600 ploll WL 30%7F A&slal 5~10%7F 2
2of] WXt & chloroform (Sigma, St. Louis, MO, USA)
200 WE H7bskar 30x3F ®skar 1087 W g &
14,000 rpmell A 1587 W Al 8ot s dSs
#slar isopropanol (Sigma)3} =313k § 20T A 31+
St WESAIZTE 1 F 14,000 rpmo A 307t B
AR TS W7 $ 70% ethanol (Sigma) 1.0
mlE 7k 14,000 rpmellA] 107 YAt A
< FAAES 23] v A3ske] AlHtar A2elA Ax
a9tk A=) 0.1%2] DEPC (Sigma) &4 10 ploll =
Ql vk VP4ASE VPT At HES 1S template= A}



Epidemiological Surveillance of Rotavirus in Daejeon Region

£33t (12,14).
3. Primer HM|Zt

cDNA 43} RT-PCR ¥ PCRel AH&3F primer:
Gentsch 5 (12)¥ Gouvea 5 (14)2] WHiol wzt G 2
PEol SolatAl Wkg-3h= primers AME3IITE VPT (G)
S 93 ElE frAA (1~1062 nt; 1062 bp)oll thall Begd/
End9, G1 24} (314~1062 nt; 749 bp)oll &l aBT1, G2
A=} (411~1062 nt; 652 bp)ell thal aCT2, G3 4=}
(689~1062 nt; 374 bp)oll thall aET3, G4 A} (480~1062
nt; 583 bp)ell i3l aDT4, ~1&]3L G9 -F-7A} (757~1062 nt;
306 bp)ol thall aFT9 primers Ztz} A x38}c) 3
VP4 (P)E &3t %17 (11~887 nt; 877 bp)oll 3l
Con2/Con3, P[10] 4} (11~594 nt; 584 bp)ell thafl 5T-1,
P[4] A} (11~494 nt; 484 bp)ll thal 2T-1, P[9] 14
(11~402 nt; 392 bp)°ll thall 4T-1, P[8] -4 <} (11~356 nt;
346 bp)oll ol 1T-1, 1] aL P[6] %A} (11~278 nt; 268
bp)oll tiall 3T-1 primerE Z}Z} Bioneer (Daejeon, Korea)

JIEECERECT-Cl

4. Reverse transcription polymerase chain reaction
(RT-PCR)

Gentsch 5 (12)7 Gouvea & (14)2] WHS 83}
T3t oF=3dtH, =¥ RNA templateEs T332
2 ko] VP4 (P)¢F VPT (G)oll thdl cDNAZ 433
RNA template 5 pl, 5 > RT buffer 3 pl, dNTP 4 ul (2.5 mM)
primer= P2] 4-9- Con29} Con3 12|31 Gi= Beg9¥}f
End9E Z+ZF 1 ul (10 pmol)® ~7}&}aL, 20 U RNAse in-
hibitor (Perkin Elmer, Waltham, MA, USA) 0.5 pl, reverse
transcriptase 0.5 pl (100 U, Invitrogen, Carlshad, CA, USA)=
do] Z82F 15 yl reaction mixture® }o] T-Gradient PCR
(Biometra, Goettingen, Germany) 71712 Al&-38}o] 42°C o)A
607t BHS-A]7 reverse transcriptionS <=333}] cDNA
£ a3tk
A Z%¥ cDNA template 2.5 pl, 10 X RT buffer 2.5 pl, dNTP
2 ul (25 mM), Con 2/Con 3 2! Beg9/End9 primer (Z}2} 0.5
pl; 10 pmol), Tag polymerase 0.5 pl (2.5 U, Solgent, Daejeon,
Korea) ¥ SH45 F7138F0] &8 25 pl reaction mixture
2 &Fo] T-Gradient PCR (Biometra)S A}-&-3Fo] WH-3-A17
T} 94Tl A 30%, 42°Coll A 45%, 72CollA 90x2] Mo]
25 353] AA|sta mpx| ko] 727 Co)A] 757 extension

£

g
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A1F ) PCR 4HE-2 1.5% agarose gel (Gibco, Grand Island,
NY, USA)oll 71953k & ethidium bromide (EtBr, Gibco)
2 dA % |mage analyzer (Pharmacia, Uppsala, Sweden)=
877bpe] P 49} 1,062bpe] G A4S ERlakitt:

5. Nested Multiplex PCRO|| 9|$t P2t G /%

Z4 AH
=

Gentsch 5 (12)¥} Gouvea %
Tf%}%it}. RT-PCRell <]}
© = 3kal, VP4 (P)¢F VPT (G)ell el
primerE Z}z} ARE-3FSITE RT-PCR 4H= 2 pl, 10 < PCR
buffer 2.5 pl (MgCl,, 25 mg/ml), dNTP mixture 2 pl (2.5 mM
dNTP), VP4 (P)<} VP7 (G)oll th&+ nested forward primer
(10 pmole/ul) 2 reverse primer (10 pmole/ul) 0.5 pl, 18]

s (142 WHS S83ld]
vﬁla DNA AH=ES F3
=
h

Azw &

Taq polymerase 05 pl (1 units/u)E 2+t Y11, S/HTE

7Fsle] F85F0] 25 plE| =5 =35}t T-Gradient PCR
(Biometra)E A-g-3lod 94Coll A 30%, 42°C, 94°Coll A
30, 42°CollA] 45%, 72°CollA 60%2] #to]ZS 253
AAEFaL vpx| ek Ro|F - 72°C oA 787} extension’]
ZATh PCR AHZ-2 1.5% agarose gel (Gibco)oll A7]%5-53)
S EtBroll GMste] A3t FdAE HES S
RT-PCRo| A= W=7} A= % 91 nested multiplex PCR
o A o} & AT = gli= A5+ HIBE (nontypeable),
H

a8l F 7 o] Wi=rk Rt 2e Z3H (mixed)
T Tae s
2z ot
1.P SRS 2E

HE primerE o]&3slo] P f2x}3]ol tf$t RT-PCR
TJr Nested multiplex PCRE- 2 A]gF H} P[8], P[4], ¥ P[6]
& Aol T3k 345 bp, 483 bp 2 267 bpe] W=7} T
ZE A}k (Fig. 1A). 3137k (2001~2003) A& 3F 432 74
of tial] ] WIEE A8 vl P fdxtge] A4gH A
< 37971 (87.7%) Z2AEA 92 Flo] 537 (12.3%)°]3!
t}. P[8]°] 44.9% (194/432), P[4]; 25.7% (111/432), P[6];
17.1% (74/432)= P[8]2} P[4]F o] ¥a4 =9kom, &3t
& (mixed type)®} HIA S (nontypeable type)> 2+t 4.2%
2 8.1%°] AT} P[10]+} P[9]?‘5ﬂg EE A gorom,
A2 W AR Fe WS FAlE dAshs Aol

AT} (Table 1).
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o, 2P|, 82RE

Table 1. Distribution of P and G genotypes of rotavirus detected from stool samples of diarrheic patients in Daejeon region during

2001~2003
G
Types Total
Gl G2 G3 G4 G9 Mixed Nontypeable
P[8] 143(331) 3(07) 21(7.2) 10(23) 2(0.5) 6 (1.4) 9(21) 194 ( 44.9)
P[4] 12( 28) 88(204)  6(L4) 1(02)  0(0.0) 3(0.7) 1(02)  111( 257)
P[6] 43(100) 3(07) 5(12) 18(42) 2(05) 1(0.2) 2(05) 74 ( 17.1)
P P[10] 0(00) 0(00) 0(0.0) 0(00)  0(0.0) 0(0.0) 0(0.0) 0( 0.0)
P[9] 0(00) 0(00) 0(0.0) 0(00)  0(0.0) 0(0.0) 0(0.0) 0( 0.0)
Mixed 14(32) 2(05 1(0.2 0(00)  0(0.0) 1(0.2) 0(0.0) 18( 4.2)
Nontypeable 14(32) 4(09  8(L9) 0(00)  0(0.0) 1(0.2) 8(1.9) 35( 8.1)
Total 226 (52.3) 100(23.1) 41(95) 29(6.7)  4(0.9) 12 (2.8) 20 (46) 432 (100.0)

() =%; No. of types/Total No. of specimens > 100

Figure 1. Patterns of nested multiplex PCR for P and G geno-
types of Group A rotavirus detected from stool specimens.
(A) Lane M; 100 bp DNA ladder, Lanes 1; P[8], 2; P[4], 3: P[6].
(B) Lane M; 100 bp DNA ladder, Lanes 1; G1, 2; G2, 3; G3, 4;
G9, 5; G4.

2.G REAES

Hr

og

=

=14 primerE o] &3k G A i3k RT-PCR
2} nested multiplex PCRE 4343t v, G1, G2, G3, G4 &
G9& ol thall 749 bp, 652 bp, 374 bp, 583 bp %! 305 bp =L
719 Wi=7)F BEE AT (Fig. 1B). 31 7F (2001~2003) 4]
gt 432740l ti&l g ] 2 NEE A b
G frAAEol AAE AL 4007 (92.6%)°]aL ZA A
& Blo] 3271 (7.4%)°1 ATt G12 52.3% (226/432), G2;
23.1% (100/432), G3; 9.5% (41/432), G4; 6.7% (29/432), G9;
0.9% (4/432)= G137} G23do] a4 Hokom, £33
(mixed types)> 2.8% (12/432) 1] H]°d3 (nontypeable
types) 4.6% (20/432)°] At} (Table 1).

, 200319l G37F G2H.U; B WErl =gk

Gog> 3l AEwA FUrh

3dzE AR F 432719 disl Pot G A 237
o] =4 ke wxE BAsld vl Pt G frHlAk

5 AAE A2 3577 (82.6%)°1 L, 337
AbEE 3 W= GIP[8]; 14371 (33.1%), G2P[4]; 8871
(20.4%), G1P[6], 4371 (10.0%), G3P[8]; 2171 (7.29%), G4P[6];
187 (4.2%) =o = el GIP[8]E 7 G2P[4]& o] Bl
A Fokom, GOP[4]E > HEHA ek P &9 B
H gl = G1do] ZH7t 147 (32%) .= 7 M=r}
EUL G49F GOF 2 UATE G =E 12313 vA Y
20748 P81E ol 27 671 (L4%) 2 974 (21%)C.2 %
Al YEFRETE (Table 1).

= o ofl

)

nl &F

20011 193] 2003 12€7h4] 337 thax e &
o] HASAdo R Y = st 3k ERivE
HE 4,86971°l thal rotavirus Ag capture ELISA kitS ©]-&
gk Algsto] 432719 rotavirus Y HlE A S0,
AU rotaviru’d AAAFSel gk s AnE 47 9
3f rotavirus ¥4 EH Aol thal RT-PCR¥} nested multi-
plex PCR WS AH&3le] Pol G #-4A) o}gle] B2
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HE ZAFSHAT

Group A rotavirust 11719] #23 RNA &Aiks- 713
npolemm A Al Azt Aafde] A dojubA
Ho|go] x5 wAste] FAP7 FHFYP o WE 7
o] st} (11,18). Wb rotavirusy HES o=
st Weskr] 9%k 712 AR

¢
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Ho
ol
Ho
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ol
ol
rlr
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= AR A E, B, ofzE]gh 9 obajo} SA] o
A Gl oshA 2AF Ao A Bt |l ATk (10,19,
21,34). AMAIH o2 Rotavirus®] G& (VP7) X5 ELISA
2 AN Hlol| o3l G1~G4 A Fo] FES o] FH
T F GlPeo] AujAew o] HEHETiaL 3Tt (11,
25). 198415 -E 199717k dEellA G5 Al A}
o ¢]3hH G1~G4d o] 91.5% =S AA|3laL, Gl (70.5%),
G2 (9.6%), G3 (6.2%), 2 G4 (5.2%) <=2] RIE== Lbepyt
thar ®aE mp lok (35). P (VPO ek dAd &
X ATE A oot i Are] Ade] wot
G¥oll Hls|A= BA] A, PLA[GI7E S-AIEHAl YERY
= Aoz dHA U} (18,25). E3F ol A gk
rotavirusy AL S@loll A= GLUP[8], G2/P[4], G3/P[8] &
G4/P[8] A o] 93%E A8 HEEC] =ekrhal
3T} (10).

el A g AAREate] EHS oo pEa
GP el Y-S RT-PCRI ELISAE ©o]-&3fo] Z41gt
Ay} Gl 45~81%= 71 ¥kl G2, G3 ! G4 &=

A
2 WEE Yepdta wuy vl lon (8,29). 1 5
2000 o= Gago] Mg A YERA] G HF 9]
fraulelo] GlolA G4z WlE S 7HFeAdol =rhal
A=A vh A0 (32). =3 G29F G4 EHFLS F714
o2 frajsfdo] Wal= Aol UL, Ga= 2~3 9] 1F
7o Fagrial Barskelnt (5). < 20001 d thell <k
A e S AstAtelA ROl S dut
Ao Glo] 7ML, G2, G3 ¥ G4F 9| WIws} vk
Al Y= S Holw, = 71 o) fHAE
o] Y] YehbE Y (mixed)? RS A
=53 olge] FHEA ¢k 1173 (nontypeable) &%=
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53] BaEar ot (1,9,25).

2 ATl Gl FAAR] Ed RIEE Gl (52.3%),
G2 (23.1%), G3 (9.5%) L&]al G4 (6.7%) <=M &2 YE}A
3Rt wAe A HAEe] AAH Ak Ads

H 2= 200190 GL > G2 > G4, 2002

Holol dw
o= G1>G2 >G4 > G3 > GY9, 1&]aL 2003 dol= G1 >
G3 > G2 > G4 M E YEhA A= &3 kel A}
o7k ATt Hgk 200251 %0l GoF o] SolshAl E=dst
a1 20031l G2go] s G3gol T7kehs e
el 212 Solg wieh oz 93ty oz F71A<l
A@¥} #zo] dasivkal AZtETh A 5 (1)< 2002
AMeA e AARRIARRE P At X5 Aldste
P[4] (44%), P[6] (30%), £ P[8] (6%) == H.adt3on,
AR A& o] Min 5 (25)°ll 98] HarE wf i) 2
2130l X = P[8] (44.9%), P[4] (25.7%), P[6] (17.1%) <=©.
e =917 ool Apol7h 9lont, 5 AEAR1 A
JS Eof dojy AE EYE onE Hojgof 3t}
a1 AzbEITy,

T3 ot GH O 2 A EAAM A 5 (D)
- P[4)/G2 (28.1%), P[6]/G4 (27.0%) <=4, Min 5 (25)&
P[4]/G2, P[8)/G1, P[6]/G1, P[6]/G4 <=o.& LtEbstthar 1.
1&TE E3] Kang 5 (19)2 200294 20031d7F A
oA e FTHARERE GAP[6]St GIP[8]E ©]
Eolal v AEE ] FTRAgH o= ou|y} At}
3 Rugloem, HZ Kim T (21) F5Ae 9srzAt
oA ofgle] AAbEe] F8 ARIAlE rotaviruso] i, 4
AFgERE GOP[8lol 39% = 7HE el AL, o]
o]x G1P[8], G3P[8], G2P[4] <o = YEebgtha Bas}
Ak E Al G9E-S 20013 2003 = A
AEEA %al, 2002800 47 (25%) o= A5 A
Z=59lon, 23aH 2= GIP[8] (33.1%), G2P[4] (20.4%),
G1P[6] (10.0%), G3P[8] (7.2%), G4P[6] (4.2%) == L}E}
U 299 F3 Rive Aol uheh vh2 A Rt A
2191 wuE o] Fgairtar AzbEeh

EW gl )3t rotavirus AAE HALelA &5
I YL ofe] BaelA 7l a vk (1,9,18,19,21,
25). & Aol PP AAE 47 2 61y
PB]oIA 1.4~32% H|&= YElRLT) 0|23t Ao
<+ =] szl A PB]E T GL, G2 ¥ G3¥olA 7}
7} 1% (21), 22]aL, P[8]¥ G1, G3 2 G4olA 0.4~0.9%
FEow AEHATL Bud A4z 19)d Hl&l thi

e

=



=gko Jain 5 (18)°] ¢lmollA P[11]3 G2 2 G4t
ol A 2% Tl E HEHATL Bk A3 FAFst
At 4] FHS A F A o] fHAk
ol 7rd=]o] Lo = glont, HAMRS] 297} 1
Eo] Hhgo7 23 W= EFdo| Ulo] & = glo
], HIAE o= RT-PCRO] =240 Hgle] & % 3
ong AP AFEE Fol|7] fJ3 EEshd AlE W
Heol ggo] A&HH o2 QFHTh

B ATE ST gAY gt e E
Group A rotavirus®] P9} GHo] I Py} Fxge] o
S gRlskion, dojxl A= rotavirus 7ol st
AArESES Adetal oiely] 9 V| zAls R 48d

T ole Ao Az,

1) A2d, MEEl, WA, OI-RE Agx|e] gl
Al 23k AT Rotavirus®] Multiplex PCRS o] &3t
VP4, VPT 214, ok A E8h3]#] 32: 291-297, 2002.

2) Barnes GL.: Etiology of acute gastroenteritis in hospitalized
children in Melbourne, Australia, from April 1980 to March
1993. J Clin Microbiol 36: 133-138, 1998.

3) Beards GM, Dessel BU, Flewett TH: Temporal and geogra-
phical distributions of human rotavirus serotypes, 1983 to
1988. J Clin Microbiol 27: 2827-2833, 1989.

4) Bern C, Martines J, Zoysa |, Glass RI: The magnitude of
the global problem of diarrheal disease: a ten-year up-date.
Bull WHO 70: 705-714, 1992.

5) Bishop RF: Natural history of human rotavirus infections.
ppl31-167. In Vial Infections of the Gastrointerstinal Tract,
2nd ed., Kapikian AZ(Ed). Marcel Dekker, New York, 1994.

6) Bishop RF, Davidson GP, Holmes IH, Ruck BJ: Detection
of a new virus by electron microscopy of fecal extracts from
children with acute gastroenteritis. Lancet 1: 149-151, 1973.

7) Bresee JS, Parashar UD, Gentsch JR, Glass RI: Rotavirus
vaccines :review, Rationale and prospects. Vaccines Children
Practice 2: 8-11, 1999.

8) Cha KJ, Song JO, Cho HC: Serotype and nuclectide analysis
of human rotavirus isolates in Korea. J Korean Soc Virology
29: 75-85, 1999.

9) Chung JK, Song HJ, Kim SH, Seo JJ, Kee HY, Kim ES,
Ha DR, Ryu PY, Lee JI: Epidemiological study of viral
diarrhea in Gwangju area during 2000-2002. JBV 36: 195-203,

ja
i
o
Qr
02
P
0
=
%
P
1n
ox
B
J
v
P
10
0a!

2006.

10) Cubitt WD, Steele AD, Iturriza M: Characterization of rota-
virus from children treated at a London hospital during 1996:
emergence of strain GOP2A[6] and G3P2A[6]. J Med Virol
61: 150-154. 2000.

11) Estes MK, Kapikian A: Rotavirus and their replication.
pp1917-1974, In Fields Virology Vol 2, 5th ed, Knipe D et al.
(Ed), Lippincott Willians and Wilkins, Philadelphia, 2007.

12) Gentsch JR, Glass RI, Woods P: Identification of group A
rotavirus gene 4 types by polymerase chain reaction. J Clin
Microbiol 30: 1365-1373, 1992.

13) Gouvea V, Castro L, Timenetsky MD, Greenberg H, Santos
N: Rotavirus serotype G5 associated with diarrhea in Brazilian
children. J Clin Microbiol 32: 1408-1409, 1994.

14) Gouvea V, Glass RI, Woods P, Taniguchi K, Clark HF,
Forrester B, Fang ZY: Polymerase chain reaction amplifi-
cation and typing of rotavirus nucleic acid from stool speci-
mens. J Clin Microbiol 28: 276-282, 1990.

15) Griffin DD, Kirkwood CD, Parashar UD, Woods PA,
Bresee JS, Glass RI, Genttsch JR: Surveillance of rotavirus
strains in the United States: identification of unusual strains. J
Clin Microbiol 38: 2784-2787, 2000.

16) Gulati BR, Deepa R, Singh BK, Rao CD: Diversity in Indian
equine rotaviruses; identification of genotype g10, p6[1] and
g1 strains and a new VP7 genotype (g16) strain in specimens
from diarrheic foals in India. J Clin Microbiol 45: 2354, 2007.

17) lturriza-Gomara M, Green J, Brown DW, Ramsay M,
Desselberger U, Gray JJ: Molecular epidemiology of human
group A rotavirus infections in the United Kingdom between
1995 and 1998. J Clin Microbiol 38: 4394-4401, 2000.

18) Jain V, Das BK, Bhan MK, Glass RI, Gentsch JR: Great
diversity of group A rotavirus strains and high prevalence of
mixed rotavirus infections in India. J Clin Microbiol 39: 3524
-3529, 2001.

19) Kang JO, Kilgore P, Kim JS, Nyambat B, Kim JG, Suh
HS, Yoon YM, Jang SJ, Chang CH, Choi SW, Kim MN,
Gentsch J, Bresee J, Glass R: Molecular epidemiological
profile of rotavirus in South Korea, July 2002 through June
2003: Emergence of G4P[6] and GOP[8] strains. JID 192
(Suppl 12): S57-S63, 2005.

20) Khamrin P, Maneekarn N, Peerakome S, Chan-it W, Yagyu
F, Okitsu S, Ushijima H: Novel porcine rotavirus of geno-

type P[27] shares new phylogenetic lineage with G2 porcine
rotavirus strain. Virology 361: 243-252, 2007.



Epidemiological Surveillance of Rotavirus in Daejeon Region

21) Kim JS, Kang JO, Cho SC, Jang YT, Min SA, Park TH,
Nyambat B, Jo DS, Gentsch J, Bresee JS, Mast TC, Kilgore
PE: Epidemiological profile of rotavirus infection in the
Republic of Korea: results from prospective surveillance in
the Jeongeub district, 1 July 2002 through 30 June 2004. JID
192(Suppl 1): S49-S56, 2005.

22) Kirkwood CD, Palombo EA: Genetic characterization of the
rotavirus nonstructural protein, NSP4. Virology 236: 258-265,
1997.

23) Lee JS, Kim HH: Clinical study of acute diarrhea in infants
and children. J Korean Pediatr Soc 20: 30-46, 1977.

24) Martella V, Ciarlet M, Banyai K, Lorusso E, Arista S,
Lavazza A, Pezzotti G, Decaro N, Cavalli A, Lucente MS,
Corrente M, Elia G, Camero M, Tempesta M, Buonavoglia
C: Identification of group A porcine rotavirus strains bearing
a novel VP4 (P) Genotype in Italian swine herds. J Clin
Microbiol 45: 577-580, 2007.

25) Min BS, Noh YJ, Shin JH, Baek SY, Kim JO, Min KI,
Ryu SR, Kim BG, Kim DK, Lee SH, Min HK, Ahn BY,
Park SN: Surveillance study (2000 to 2001) of G- and P-
type human rotavirus circulating in South Korea. J Clin
Microbiol 42: 4297-4299, 2004.

26) Murphy TV, Gargiullo PM, Massoudi MS, Nelson DB,
Jumaan AO, Okoro CA, Zanardi LR, Setia S, Fair E.,
LeBaron CW, Wharton M, Livinggood JR: Susception
among infants given an oral rotavirus vaccine. N Engl J Med
344: 564-572, 2001.

27) Nguyen TV, Van PL, Huy CL, Weintraub A: Diarrhea
caused by rotavirus in children less than 5 years of age in
Hanoi, Vietnam. J Clin Microbiol 42: 5745-5750, 2004.

175

28) Palombo EA, Masendyca PJ, Bugg HC, Bogdanovic S,
Akran N, Barnes GL, Bishop RF: Emergence of serotype
G9 human rotavirus in Australia. J Clin Microbiol 38: 1305
-1306, 2000.

29) Park HK, Woo SV, Seoh JU, Chong YH, Seo JW: VP7
genotypes of diarrhea by reverse transcription-polymerase
chain reaction. J Korean Soc Microbiol, 32: 675-683, 1997.

30) Racz ML, Kroeff SS, Munford V, Caruzo TAR, Durigon
EL, Hayashi Y, Gouvea V, Palombo EA: Molecular charac-
terization of porcine rotaviruses from the southern region of
Brazil: characterization of an atypical genotype G[9] strain. J
Clin Microbiol 38: 2443-2446, 2000.

31) Sato T, Suzuki H, Kitaoka S: Patterns of polypeptide syn-
thesis in human rotavirus infected cell. Arch Virol 90: 29-40,
1986.

32) Seo JK, Sim JG: Overview of rotavirus infection in Korea.
Pediat Internat 42: 406-410, 2000.

33) Steyer A, Poljsak-Prijatelj M, Barlic-Maganja D, Jamnikar
U, Mijovski JZ, Marin J: Molecular characterization of a
new porcine rotavirus P genotype found in an asymptomatic
pig in Slovenia. Virology 359: 275-282, 2007.

34) Unicomb LE, Podder G, Gentsch JR, Woods PA, Hasan
KZ, Faruque AS, Albert MJ, Glass RI: Evidence of high-
frequency genomic reassortment group A strain Bangladesh
emergence of type G9 in 1995. J Clin Microbial 37: 1885
-1991, 1999.

35) Zhou Y, NaKayama M, Hasegawa A: Serotypes of humman
rotaviruses in 7 regions of Japan from 1984 to 1997. Kansen-
shogaku Zasshi 73: 35-42, 1999.



