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Rotavirus P and G Genotypes Circulating in
Kyungsangnamdo, Korea, during 2000 -~2001

Kyeung Jin So, M.D., Mi Hyun Lee, M.D., Sang Hyeok Ma, M.D.x,
Byung Chyeol Kim, Ph.D." and Jai Myung Yang, Ph.D.

Department of Pediatrics, Fatima Hospital, Daegu,
Department of Pediatrics’, Fatima Hospital, Changwon, and
Department of Life Sciencef, Seogang University, Seoul, Korea

Purpose : Rotaviruses are the major cause of gastroenteritis in infants and young children
worldwide. It is important to get the epidemiologic data of rotavirus genotype for the
application of rotavirus vaccine. So we tried to investigate the distribution of rotavirus geno-
types with RT-PCR.

Methods : A total of 120 rotavirus latex agglutinin test positive stool samples were col-
lected continually from 120 children from Sep. 2000 to Apr. 2001. Rotavirus P(VP4), G
(VP7) genotypes were determined by RT-PCR.

Results : The genotype was identified in 116 stool samples of total 120 samples(96%).
The incidence of G genotype was as follow; Gl 17(14.2%), G2 74(61.7%), G4 1(0.8%), G9
1(0.8%). There were four cases of multiple genotypes; G1/G2, G1/G4, G1/G9, G8/G9 and
genotype of G3, G8 were not found. Twenty three(19.2%) samples were nontypeable. The
incidence of P was as follow; P[4] 77(64.2%), P[6] 22(18.3%), P4/P6 12(10%), P[4]/P[8]
1(0.8%) p[8] 1(0.8%). Seven(5.9%) samples were nontypeable.

Conclusion : Various combinations of G and P genotypes were observed. Most rotavirus
strains were P[4]G2 62(51.74%), followed by P[6]G2 7(5.8%), and P[6]G1 7(5.8%), P[4/P[6]
G1 4(3%), P[4]/P[6]G2 4(3%), P[4]1G1 3(2.5%), P[8]G2 1(0.8%), P[4]G4 1(0.8%) in Kyoung-
sangnamdo, Korea during 2000 ~2001.
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™, genome 11709 FHARHEE FAH S,
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VP(Viral protein, VP)1¥} VP3i= inner core THjo

2 Z}Z} RNA polymerase®} guanyltransferase®]™
VP2= imner capsid @2 Z RNA A3} leucine
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o3 Qo™ VP72 outer capsid T o2 F3}
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1. Aol =&

20001 9€H-H 2001'd 4€71A] Rt
zofgjo] YASAY QUeke BAE F O 7
Ao A Latex agglutination?3AKSlidex Rota-Kit2, Bio
Merieux, France)Z ZERHlo]g]2 A #AS wke
=9 HAE ol&eAH

2. Ui 7IH=2FE ZEI0[2{A RNA =&

McClosekey 5'Y0] AF&3 WS o]gslo] o
H 7EHE 9F 5 go] ©% 1.5 mL tubeol] 2xSTE
(02 M NaCl, 1.0 M Tris-HCl 0.5 M EDTA) 500
UL, 10% SDS 70 uL, bentonite 8 mg, and phenol
(pH 8.0) E3AS Y31 4T A 308 F<F stirring
3 5 10,000xg, 4TolA 202 3+ LAEHsA
45l 100% ANEes H7ket odgs Aol
16%7} A st H CF-11 cellulose(Whatman, Eng-
land)E 310 mg YIl twist shakerE ©]& 4T ol A
308 ol &80 & H, =2cl4 8,000 rpm(Ep-
pendorf 5415c, Germany)So.Z 287 U4Eg]5)

pelletS AT}t Washing buffer@xSTE 50 mL,
H20 34 mL, 100% &g 16 mL) 500 uLE 37}
3}ed twist shakerE ©|& 387 EE50] &= F, AF
HGo =2 pelleto] IAME & w712 3~43] W&}
Ak Pelleto]l 1xSTE 200 puLE Y3l vortexing3h
H 2204 8,000 rpm(Eppendorf 5415c, Germany)
o= 287 AMEES AEdE Uk A5
S 1.5 mL tubedl %713 424 13,000 rpm o2
3R AR T S 100% SE-E 500 uL
¢} 3 M sodium acetate(pH 5.5) 20 uLE 23l -70
TollA 1587 FXFA Tk 204 13,000 rpmS-
2 587 94828 pelletS I %, 70% ol
£ 200 L& ¥ 13,000 pmOE 5E

g8tk PelletS 108 7+ AF Az
10~20 uLE =oli -70°Co] H#AEHTh RNA
12% PAGEE ##3F T Awke] RNAS 7HE36)7]
Y8t =7 =2 silver nitrate stainningS ©]

3l RNAS A3tk
3. VP4 2 VP72 RT-PCR

RT-PCRS Gouvea” '”, Das'®, Gentsch', Go-
mara 5770 AREE WS o] &3ty FEE
RNA 1~2 ngoll, 20 pmole®] specific primer pairs
(Con2/Con3 for VP4, Beg9/End9 for VP7)E #7}s}
3 94CAAM 483 7S F SA YAA A ¥
S-A ol reverse transcriptase buffer(50 mM Tris-HCl
[pH 8.3], 75 mM KCI, 8 mM MgCl, 10 mM DTT),
0.5 mM deoxynucleotide triphosphates(dNTPs), 12
units2] reverse transcriptase(Takara, Japan)E& 37}3h
% HF 97 20 pL7t HEE SHRFE 2HS)
I 42°ColA AR 3083 GHAF vRS AlH T
ZEpulol2}s ¢cDNAC] PCRS 93t 25 mM
TAPS(pH 9.3), 50 mM KCl, 2 mM MgCI2, 1 mM
2-mercaptoethanolS X33+ Hk-3- S-Mof Zkzk 300
uMe] dNTPs, Z+Z} 20 pmole2] sense$} antisense
primer pairs(Con2/Con3 for VP4, Beg9/End9 for
VP7)E #7}5}3. cDNA 1 uLSt Taqg DNA poly-
merase 0.6 wnitS F713F 3 FHF H9r} 25 ulr}
HEE ZRTE H/IeHAth PCR WHE-2 thermal
cyclerol A 35 cycles AAlsHH 3 HA W2 94
Tl 58, T WA cycling W& 94°CollA 18&,
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Table 1. Sequence and Size of the Primers Used for RT-PCR

Primer Sequence(5’—3’) Detection  Sense Position Produced size

G typing
Beg9 GGCTTTAAAAGAGAGAATTTCCGTCTGG + 1~28 1,062 bp
End9 GGTCACATCATACAATTCTAATCTAAG - 1,062 ~1,036 749 bp
aBT1 CAAGTACTCAAATCAATGAGG Gl + 314~335 652 bp
aCT2 CAATGATATTAACACATTTTCTGTG G2 + 411~435 374 bp
aET3 CGTTTGAAGAAGTTGCAACAG G3 + 689~709 583 bp
aDT4 CGTTTCTGGTGAGGAGTTG G4 + 480~498 885 bp
aAT8 GTCACACCATTTGTAAATTCG G8 + 178 ~198 306 bp
aFT9 CTAGATGTAACTACAACTAC G9 + 757~776 (—) for
RVGY9  GGTCACATCATACAATTCT 1,062~1,044 aBT1~aFT9
FT5" CACGTACTCGTTGTTACGTC G5 - 779~760 779 bp
DT6" CTAGTTCCTGTGTAGAATC G6 - 499 ~481 499 bp

P typing
Con3’  TGGCTTCGCCATTTTATAGACA + 11~32
Con2 ATTCGGACCATTTATAACC - 887~868 876 bp
1T-1 TCTACTTGGATAACGTGC P[8] - 356~339 345 bp
2T-2 CTATTGTTAGAGGTTAGAGTC P[4] - 494 ~474 483 bp
3T-3 TGTTGATTAGTTGGATTCAA P[6] - 278~259 267 bp
4T-4 TGAGACATGCAATTGGAC P[9] - 402~385 391 bp

*(+) primer is Beg9

" (+) primer for 1T-1~4T-4

42CoA 1%, 72TollA 1A w-gA17]aL whA] 11 mRNA 887 2359

. 5 - i 3

2 g2 72ToA 7R WAL F 4TS fA

AlA PCR ¥Eg-& E3Ith vEEY 5 uLE eth Son3 g76 bp Son2: VP4

dium bromide”} 0.5 ug/mL E3FE 1.2% agarose

gelol A 97V, 30% H7|9% F UV stelA Bst 267 bog T Pl

Atk
4. PCRO|| 2|8t P, GEHo| ZH

Gouvea 5'"°] AME3H WS o]gsted fHA
S 23N TE DNA AL 1 uldl G, P &
AAE AAS 93 sense primer$} antisense primer
£ 27t 20 pmole(G A8 670, Gl1, G2, G3,
G4, G8, G9; P +xA& 47), P[8], P[4], P[6],
P[9]), 25 mM TAPS(pH 9.3), 50 mM KCI, 2 mM
MgCI2, 1 mM 2-mercaptoethanol S Z3gH3t -3 &
Aol 27+ 300 uM2] NTPsE Y1l SHTE HF
Fu7} 50 ylL7} == ZH3 T Taq DNA poly-
merase 0.6 wnits BUTE PES ZAA37] $18l A
-3} primer(Table 1)} PCR 23} AT = AAAE
9] =7]= cDNA(Con3, Con2, 876 bp), P[8](Con3,

345 bp 1T-1: P[8]

391 bp 4T-1: P[9]

483 bp 3T-1: P[4]

Fig. 1. Schematic representation of RT-PCR prod-
ucts of VP4 coding gene 4. The schematic shows
PCR primers and expected size of amplified seg-
ments.

1T-1, 345 bp), P[4](Con3, 2T-1, 483 bp), P[6](Con3,
3T-1, 267 bp), P[9](Con3, 4T-1, 391 bp)e]Th(Fig.
D). GBS AAsl7] 8] AH&3S primer(Table 1)<}
PCRZAF FAHHE AAHE2 =)= DNA(Beg9,
End9, 1062 bp), GI(@ET3, RVG9, 374 bp),
G2(aCT2, RVGY, 652 bp), G3(aET3, RVGY, 374
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bp), G4(aDT2, RVG9, 583 bp), G5(Beg9, FT5, 779
bp), G6(Beg9, DT6, 499 bp), G8(aAT8, RVGY, 885
bp), G9(aFT9, RVGY, 306 bp)°|ThFig. 2). PCR HF
ArEe A W
A W2 94T oA 58, F WA cycling ¥HS-
94T 13, 42TColA 18, 72ColA 1&lA R
SAZ1 A whE2 72°ColA 7R HREAIZ]
F 4TE #FA2A PCR ¥HS ¢83ITh PCR
Wk AHE-S agarose gelolA] H7]19ES Al
ethidium bromide® 923+ & UV transilluminator
slolA o733t Z719] DNA bandE <23 F

$-2 thermal cycler®l A 35 cycle>

(o ¢

T

1 mRNA 1062
5 il 3
.Begg: cDNA of VP7 EnﬁlQ
1062 bp
"1AT8: G8 RVG9
885 bp
fBT1: G1 a
749 bp
CT2: G2
s u
652 bp
aDT4: G4
| e |
583 bp
WETHGE
374 bp
aFT9: G9
306 bp
=Beg9 FTS:.GS
779 bp
Beg9 DT6: G6
s n
499 bp

Fig. 2. Schematic representation of RT-PCR pro-
ducts of VP7 coding gene 9. Showing PCR prim-
ers and expected size of amplified segments.

Table 2. Patients Distribution According to
Age

Age(Mo) Male(No) Female(No) Total(No)
~1 12 6 18
2~3 3 3 6
4~12 33 17 50
13~24 30 12 42
25~36 1 1 2

>37 2 2
Total 79 41 120

Mo : month, No : number

Z O A5 1208093 BR7F 79 (65.8
%), A7} 41ﬂﬂ(34 2%)°1Ath AR EXoA=
A% 24X FEH 124744 2P 24 o]s)
27t 97%21 1162 WHES A58, &
3] 370 vkl ofd JolER 24%(20%)°1 AT
(Table 2).

AZFZAQ EXE BH 9¢, 10¥ Alolol= 2hat
ZQl WS Holtrt 12¥%EH F43] F7lstd
o 497hA] Expr) delshe BEE E A (Fig.
3).

Skake]l W HAe] dAgHo2RE ds-RNAE

#a3te] 12% PAGEE ©]&3ld A7|ds & 2
A 11709 RNA FHAESo] EEHPon 4:2:
3:29] A ZEpHbolE 2] HPF AR MRS
R E2¥ RNAVE ZEpatolg2olA FEEUAS
<= RISt thHFig. 4).
350 EHORRE =ZEepulolels VP4, VPT
A5 RT-PCRE 5E3F & agarose gelollA A
1955 A ethidium bromideZ 23 &
UV transilluminator2 213+ Z3} VP4= 876 bp,
VP7E 1,062 bpolld GHAE ZEHSITKFig. Sa,
6a).

VP42l VP72] cDNAC ZHE| PCRS 335t
PCR AHE& # 3} agarose geldlX H719sS 4
Al8}e] ethidium bromideZ @43+ & UV transil-
luminator2 &1 23 P9 ¢ Pl4]= 483
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Fig. 4. Electrophoretic migration pattern of the ro-
tavirus genomic double strand RNA. The RNAs
were separated on a 12% polyacrylamide gel and
stained by silver nitrate. Lane M, 1Kb+DNA
marker(GIBCO-BRL, USA); lanes 1~7, human
rotavirus RNA extracted from diarrheal patient
stools. Numbers denote positions of double strand
RNA segments.
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Fig. 5. Agarose gel electrophoresis of RT-PCR
products of VP4 coding gene. (a) RT-PCR pro-
ducts of 876 bp from gene 4, 1Kb+DNA marker;
lanes 1~2, PCR products. (b) PCR products per-
formed by P type specific primer sets. Lane 1,
P[8](345 bp); lane 2, P[4](483 bp); lane 3, P[6]
(267 bp).

bp, P[8]E 345 bp, P[6]E 267 bpollA 327} =
Zo] EArhFig. 5b). GBS 7% Gl 749 bp,
G2E 652 bp, G4= 583 bp, G9= 306 bpolA
AA}F FFo] = UTHFig. 6b).

AA AA 12070 FolA GE-L 9770(80.8%) 1 A
A PEL 1027H85%)A4 AR = o]
1207 A T 1167§097%)7F Fol= skt o] de]

270l

M1 2 M1 2 34

' —

15501

[ ] ' W
Im . - . T[P:E
[ |

HEEEEE

i =
L
|

L) (154}

Fig. 6. Agarose gel electrophoresis of RT-PCR
products of VP7 coding gene. (a) RT-PCR pro-
ducts of the entire VP7 coding gene. Lane M,
1Kb+DNA marker; lanes 1~2, PCR products.
(b) PCR products performed by G type specific
primer sets. Lane 1, G1(749 bp); lane 2, G4(583
bp); lane 3, G2(652 bp); lane 4, G9(306 bp).

AR o] AH = AT

PEL P47} 77H(642%)E 7HE Bkton Plo]
7} 22#|(18.3%)°1 Atk &34 Pl4]/Pl6]7} 127
(10%), P[4)/P[8] 18] To= el o]
AARE A ¢k Aol 72(5.9%)°] A THTable 3).

GEL G27F 74¥(61.7%)2 7 ©ka Glo]
17#(14.2%), G4, Glo] ZZ 189t EdgELe
G1/G2, G1/G4, G1/G9, G8/G9o] Zz} 182 ehs
I Al A @& Aol 23#(19.2%)°]
ATH(Table 4).

P G ZFIS EXAM= P[41G27} 62
#6172 7P 2% Pl6lG17F 7H(5.8%), P
[61G27} 7#(5.8%), P[4)/P[6]G17} 4#(3%), P[4l
P[6]G27} 44(3%), P[4]G17} 3#(2.5%), P[8]1G27} 1
#(0.8%), P[4]G47} 1(0.8%) 5.2 YUEITHTa
ble 5).

sehlolg st Gfolel ARGl Mg B
Q02N AYFE 3 ]

S QuiAgel e ABH Aol glo] WS
1 euAYelNE 9% WSt Fu A% A
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Table 3. P Typing Resuits of Stools from Patients

Genotype P[4] P[6] P[8] P[4]/P[6] P[4]/P[8] UT
No. of patients(%) 77(64.2) 22(18.3) 1(0.8) 12(10) 1(0.8) 7(5.9)
No : number, UT : Untyped

Table 4. G Typing Results of Stools from Patients
Genotype Gl G2 G4 G9 G1/G2 G1/G4 G1/G9 G8/G9 uT

No.of patients(%)

17(14.3) 74(61.7) 1(0.8) 1(0.8) 1(0.8)  1(0.8) 1(0.8) 1(0.8)  23(19.2)

No : number, UT : Untyped

Table 5. Distribution of P and G Genotypes Combination of Rotavirus

No. of samples(%)

G/P type Total(%)
P[4] P[6] P[8] P[4]/P[6] P[4]/P[8] UT
Gl 3 7 4 1 2 17(14.3)
G2 62 7 1 4 72(61.7)
G4 1 1( 0.8)
G9 1 1( 0.8)
G1/G2 1 1( 0.8)
G1/G4 1 1( 0.8)
G1/G9 1 1( 0.8)
G8/G9 1 1( 0.8)
UT 10 5 4 4 23(19.2)
Total 77(64.2) 22(18.3) 1(0.8) 12(10) 1(0.8) 7(5.9) 120(100)

No : number, UT : Untyped

Aol R,

28 %7}

Syl A= 1980 FE I A} Fo] FHEE
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