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Molecular Characterization of Norovirus and Rotavirus in
Outbreak of Acute Gastroenteritis in Seoul

Se-Ah Oh", Sang-Hun Park’, Hee-Jin Ham', Hyun-Jung Seung', Jung-Im Jang',
Sang-Won Suh', Suk-Ju Jo', Sung-Min Choi' and Hae-Sook Jeong®

ISeoul Metropolitan Government Research Institute of Public Health and Environment, Virus team, 202-3, Yangjae-Dong,
Seocho-Gu, Seoul; *Division of Vaccine, Center for Infectious Diseases, Korea National Institute of Health

Norovirus and rotavirus are important causes of acute nonbacterial gastroenteritis in communities worldwide. Genotypes
of norovirus and rotavirus in stool samples, which were collected from patients, was determined by RT-PCR and ELISA.
A total 4,484 stool samples (461 outbreak cases) collected during January 2010-April 2013 were analyzed. Four hundred
thirty eight of samples were positive for norovirus. Twelve samples were positive for Rotavirus. Norovirus genotypes
identified were nine kinds of G I genotype (G1-1,G1-2,GI1-3,G1-4,G1-6,GI-7,GI-9,GI-12, GI-13) and nine
kinds of G II genotype(GI1-2, GII -4, GII-5,GI[-6, GII -7, GII -11, GII -12, GII -15, G I -16). Rotavirus genotypes
were G2P[4]. The results might be useful information for evaluating the epidemiological status of viral diarrhea in Seoul,
and providing a strategy to prevent human norovirus, rotavirus and other threats to public health in Korea.
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Table 1. Primers used for the detection of Norovirus
Genotype Primer Sequences (5' — 3') Position Reference

GI-FIM CTGCCCGAATTYGTAAATGAT 5336-5359

GI GI-RIM CCAACCCARCCATTRTACATYTG 5643-5665 ©)
GI-F2 ATGATGATGGCGTCTAAGGACGC 5352-5374
GII-FIM GGGAGGGCGATCGCAATCT 5049-5067

GII GII-RIM CCRCCIGCATRICCRTTRTACAT 5367-5389 ©)
GII-F3M TTGTGAATGAAGATGGCGTCGART 5077-5100

Aol A= 20100 1€95E 20131 4€7HA] AL
i s 5ow AaE 461719 Al tidow
448479 29 HAIE kel Q1R BEAl w2
ulolg| 29 mEpolg o] F A A4S Fal A=l
A Fraleke eSS AL, Sl FAd HlaE
Ea dd S getsiaith

R

ChHef A

20101 1955 2013\ 497bA] A2A] ol Al 2AY
Sk 461719 FebdA S AEE TS Ui e R
448472 Ol = A=Y AAE SRS oW
AAL 491 g& s PBS 9 miol| 3|Aeta A=
o] 79 1 mle] PBSol| WS EFoF 9 3,000 rpmol| 4]
4CE FABHEA 2087 94le sto] 1 A5 as A

g3tk

R}

RNA

1
!

Hlo]# 2 RNA F52 4
QIAamp Viral RNA Mini Kit (Qiagen, Hilden, Germany)S A}
&sto] Axs|Abe] ARl whet xlegsiith #H A
o2 721 RNAE 100 ple] DEPC D.W.oll Al Fth
=% RNAT -70CollA ARE 7b4] Basigich o2
o7 wgufole] ¢} ZERo|e] 4] REPCRS ¢35+ 2
ol AR&shT

}Zoﬂ 200 }J.l‘e— o]_Q_OH

ELISA

Zeptole 2 &9 HES 93] Group A rotavirus VP6
=3} A7F F”F o] 9= ELISA kit (Biotracer Rotavirus
ELISA, Bio focus, Uiwang-si, Korea)S A}-8-3}o] #A|FA7}

AAgE Axfol] wheh e EF3ith ELISA reader (BioTek
ELx800™; Winooski, VT, USA)Z ©]-&3}o] 450 nmoll A =
g3k OD#tol 0.3 o]l AAE o= AAsith

RT—-PCR

rEHte]Y s FAAl A4S 913 et 5L Table
137 2t} (9). =% RNA 20 plE FPo 8 Eo]z<l
X o] H7} & PCR system 2700 (Applied Biosystems,
Foster City, CA, USA)E AFE-3l 47C 404 13] RESAIX
S =X cDNAE 33Tt /¥ cDNAZHFH 94T
1557 MAAIZL 9 94T 30%, 54°C 30%, 72°C 4525
353] AA)staL mpA o 2 12 CoA 72 FA A AT
Semi nested PCR< 9]3)] first PCR product 2 pls A}H8-3l
Eo]AQl eoln] 7} § 94T 5i Ald) F 94T 30%,
56C 30%, 72°C 45%5 253] AAlsta npxjgtoz2 72°C
oA 727t FAAIZ . & PCR 4AHEol SYBR safe
(Invitrogen)E Y] 1.5% agarose gel2 717|953 & GI
type 314 bp, GII type 313 bp DNA %7}Ho] Ao e
gelak3d k.

FEplo] 2] VP4SL VPT At 42 5ol efo]
™(Bioneer, Daejeon, Korea)*EL ¥k v o g AEEA
t} (10, 11) (Table 2). 3% RNA —ﬁ— dsRNAE HdA]7]

A

7] flal 95Tl 523 7FAAIR & wpz yztete] A
3ol AFg-33Ith F3¥ RNA 12 ulE RT-PCRE 38
H whgoHe Hrlelar vPrel So]AQl Zeto]n Beg9,
End9E, VP4oll Eo]4<Ql Zelo]w Con2, Con3E 1 ul (10
pmole)?] 1 7}8F¢] PCR system 2700 (Applied Biosystems)
S ARR3) 42T 1A17F 13] HFeA) 1 0 24 DNAES 34
stk A E cDNARFE 95T A 587 WA
F 95T 30%, 50C 45%, 72°C 90%E 353] ZA|8laL v}
Aoz 12°TolA T3t FAA AT



Molecular Characterization of Norovirus and Rotavirus in Outbreak of Acute Gastroenteritis in Seoul 309

Table 2. Primers used for the detection of Rotavirus

Genotype Primer Sequences (5' — 3') Target Reference

Con2 ATTTCGGACCATTTATAACC
Con3 TGGCTTCGCCATTTTATAGACA
1T-1 TCTACTTGGATAACGTGC P[8]

VP4 2T-1 CTATTGTTAGAGGTTAGAGTC P[4] (10)
3T-1 TGTTGATTAGTTGGATTCAA P[6]
4T-1 TGAGACATGCAATTGGAC P[9]
5T-1 ATCATAGTTAGTAGTCGG P[10]
Beg9 GGCTTTAAAAGAGAGAATTTCCGTCTGG
End9 GGTCACATCATACAATTCTAATCTAAG
aBT1 CAAGTACTCAAATCAATGATGG Gl

VP7 aCT2 CAATGATATTAACACATTTTCTGTG G2 (11)
aET3 CGTTTGAAGAAGTTGCAACAG G3
aDT4 CGTTTCTGGTGAGGAGTTG G4
aFT9 CTAGATGTAACTACAACTAC G9

, G1< 749 bp, G2 652 bp, G3- 374 bp, G4 583 bp, G9
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Table 3. The number of outbreak cases and Norovirus positive
cases including genotype

Case  Positive

Year Month tested cases Genotype
1 3 1 GII-NT?
5 7 3 GI-1, GI-6, GII-NT,
GII-4, GII-7, GII-12
3 7 1 GI-12
4 13 1 GII-4
5 5 0
2010 6 12 0
7 26 0
8 22 2 GI-12, GII-NT
9 17 0
10 12 0
11 9 1 GII-NT, GII-4
12 15 1 GI-NT, GII-NT
Subtotal 148 10
GI-1, GI-2, GI-3, GI-9,
1 7 6 GII-NT, GII-2, GII-4,
GII-5, GII-12
2 10 4 GI-7, GI-NT, GII-7
3 16 2 GII-2, GII-5
2 Glhars
2011 > ’ 0
6 11 0
7 12 0
8 21 1 GI-3, GII-11
9 11 1 GII-4
10 9 1 GII-2
11 3 0
12 12 2 GII-6
Subtotal 121 19
1 12 3 gh% GII-2, GII4,
2 14 3 GII-NT, GII-4, GII-6
3 7 3 GI-3, GII-2, GII-4
2012 4 6 2 GI-7, GI-12, GII-NT
s 2 Soorhon
6 9 1 GII-2
7 5 0

S-A Oh, et al.
Table 3. Continued
Year Month tS:tiii P(C):ist;:e Genotype
8 14 1 GlI-4
9 16 0
2012 10 17 0
11 11 2 GIlI-4
12 17 6 GII-4, GII-11
Subtotal 140 23
GI-NT, GII-NT, GII-2,
1 22 10 GI1-4, GII-6, GII-11,
GII-16
2013 2 11 1 GI-NT
3 7 1 GI4, GII-11, GII-16
4 12 1 GI-1, GII-4
Subtotal 52 13
Total 461 65

*N.T., nontypeable strains
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8~16%2] genotype©] ThFsHAl el 21S gRlskaith
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Figure 1. Percentage of Norovirus positive cases from January 2010 to April 2013.
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Figure 2. Distribution of G II -4 and other genotypes of
Norovirus isolated from specimens.
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Figure 3. Phylogenetic analysis of Norovirus G I strains. Accession number of reference strains from Genbank (EU085529, AB112131,
HE716741, JX074065, JQ359761, AB779748, AB504701, GQ925127, AB058529, and AB112133). OB means outbreak, SE means

Seoul province. Reference strains are indicated by the circles.
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Figure 4. Phylogenetic analysis of Norovirus G II strains. Accession number of reference strains from Genbank (U70059, X81879,
AB220921, DQ078794, X86557, AJ277607, AJ277620, AJ277608, DQ438972, AY502009, AB112221, AB039775, AJ277618, AY502010,
ABO058582, AY675554, and AB112260). OB means outbreak, SE means Seoul province. Reference strains are indicated by the circles.
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