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Noroviruses (NoVs) cause major epidemic gastroenteritis in humans. To obtain the molecular epidemiological
information on gastroenteritis sporadic cases in Incheon city, Korea, we analyzed the nucleotide sequences of NoV strains
detected during 2005~2007. We performed one step RT-PCR amplifying the open reading frame (ORF) 2 (capsid
region) followed by semi-nested PCR from the stool samples from acute gastroenteritis patients from 2005 to 2007.
Amplicons of the capsid region of norovirus strains were sequenced and analyzed using MegAlign in DNAstar software.
Faecal samples were collected from 6,618 acute gastroenteritis patients during the study period. The incidence of NoV
infection was about 10.7% (n=708) among patients with acute gastroenteritis and genotypes of the 320 positive samples
were determined by sequence analysis. Sequence comparison of NoV strains revealed that 16 genotypes of GII NoV
strains were circulated in Incheon city, from 2005 to 2007. Among norovirus strains, the most prevalent genotype GII/4
was most common 69.7% (223 strains), followed by GII/3 17.2% (55 strains), GII/12 4.4% (14 strains), GII/1 2.2% (7
strains), GII/5 1.6% (5 strains), GII/15 1.3% (4 strains) and 0.6% (2 strains) each of GII/9 and GII/16. The GII-3 strains
were most frequently detected in Incheon, 2005. From the phylogenetic analysis of NoV strains, we detected 16
genotypes of GII NoV strains during 2005~2007 in Incheon. Our results suggest that various genotypes of human NoV
strains in sporadic case of AGE were circulated in Incheon, Korea.
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Table 1. The nucleotide sequences of primers used in this study

Primer name Primer Sequence Location Sense Amplified Use

GI-FIM CTGCCCGAATTYGTAAATGATGAT 5342 + 1st RT PCR

GI-R1IM CCAACCCARCCATTRTACATYTG 5671 - GI Ist RT PCR & 2nd PCR
GI-F2 ATGATGATGGCGTCTAAGGACGC 5357 + 2nd PCR

GII-FIM GGGAGGGCGATCGCAATCT 5058 + Ist RT PCR

GII-RIM CCRCCIGCATRICCRTTRTACAT 5401 - GII Ist RT PCR & 2nd PCR
GII-F3 TTGTGAATGAAGATGGCGTCGART 5088 + 2nd PCR
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1) One step RT—PCR

Onestep RT-PCRE 913l T HHEAAT oA 44
primer Z2710] whe} 4=3YS}SIT} (Table 1). RNA template
2 ulofl 2 X RT-PCR Master mix 12.5 pl, =2 H}o]#]2 RNA
polymerase$} capsid -l A el gl sense primer% anti-
sense primerS Z+Z} 2 pl (10 pmol), DW 6 pl& 25
pl WS ARSI At 532 9lEl] PCR System
2700 (Applied Biosystems, Foster City, CA, USA)S- ©|-&-3}
o] 48°ColA 40%3F reverse transcriptions <33},

94°C 3% 59t denaturation WHA|Zl F 94T 30%,

56°C 30%, 72°C 45% % 25 cycleS WHE3 5 72Tl A
7E-7F extensiond} 2tk

2) Semi—nested PCR

Nested PCR< RT-PCR AHE- 2 W& ©]&-3}o] 10 X PCR

reaction buffer, 2.5 mM dNTP, 20 pmol primer, 1 U Taq
polymerase (Bioneer, Daejeon, Korea)E 214 50 pl ¥H&-
AE Az = AP A3t 94TAA 33 &<t

denaturation ¥H-A1Z1 % 94°C 30%, 58°C 30%, 72°C 45

ZE 25 cycles WHEgE & 72T A 7iE1E RESAIZITH
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(Cambrex Bio Science Rockland, Inc., Baltimore, MD, USA)°l|
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1) PCR &22 EH|

Z3%% PCR 4H=2 1% agarose gel (Cambrex Bio Science
Rockland, Inc.)= 17]9-&38ke] &SIt 5, DNA Ha&
A+t 2 AccuPrep Gel Purification kit (Bioneer)E A8-3F
o] Aty WAL effendorf FHOl| HiL 3u) 9]¢

Table 2. Norovirus reference strains used for genotypic analysis

Strain name Genbank accession No.  Genotype
Norwalk M87661 GI-1
Southampton L07418 GI-2
Desertshield U04469 GI-3
Chiba AB022679 GI4
Musgrove AJ277614 GI-5
Sindlesham AJ277615 GI-6
Winchester AJ277609 GI-7
BS5-98DE AF093797 GI-8
SaitamaSzUG]1 AB039774 GI-9
Boxer AF538679 GI-10
SaitamaKu8 AB058547 GI-11
SaitamaKu19a AB058525 GI-12
SaitamaT35a ABI112132 GI-13
Saitama25 AB097911 GI-14
Hawaii uo7611 GII-1
Snow mountain agent U70059 GII-2
Toronto U02030 GII-3
Grimsby AJ04864 GII-4
Hillingdon AJ277607 GII-5
Seacroft AJ277620 GII-6
Leeds AJ277608 GII-7
Wortley AJ277618 GII-8
Alphatron AF195847 GII-9
Amsterdam AF195848 GII-10
VA97207-US AY038599 GII-11
M7-US AY130761 GII-12
Erfurt546 AF427118 GII-13
Fayeteville-US AY113106 GII-14
SaitamaKU=80a ABO058585 GII-15
SaitamaT53 ABI112260 GII-16
SaitamaT27 AY502009 GII-17
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13k o 2 Bigdye sequencing kit (Applied Biosystems)S A}
33l doizl
removal kit (Amersham Pharmacia Biotech., Little Chalfont,
UK)Z A3 F, automated DNA sequencer (model 377;
sto] 7IMEE A EATh
<2 Lasergene (Copyrightc 1997 by
DNASTAR, Inc., Madison, WI, USA)2] MegAlign Programme

3l sequencing reaction-S- AHE-S Bigdye

Applied Biosystems)E ©]-&
Sequencing®l 7]
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Figure 1. Monthly distribution of norovirus-associated gastroenteritis in Incheon, Korea, from January 2005 to December 2007.
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Figure 2. Age group distribution of studied cases tested for norovirus detection in Incheon, Korea, 2005~2007.
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Table 3. Annual genotypic distribution of norovirus in Incheon, Korea, from 2005 to 2007
Year 2005 2006 2007 Sub-total
Genogroup Genotype No. % No. % No. % No. %
Gl GI-04 1 0.6 1 0.3
GI-06 1 0.6 1 03
GI1-01 4 37 3 1.7 7 22
GI1-02 0.0 1 0.6 1 03
GII-03 20 60.6 15 13.9 20 112 55 17.2
GII1-04 12 36.4 72 66.7 139 717 223 69.7
GII-05 1 3.0 3 2.8 1 0.6 5 1.6
GII1-06 1 0.9 0.0 1 03
- GII1-09 0.0 2 1.1 2 0.6
GII-10 1 0.9 0.0 1 03
GII-12 6 5.6 8 45 14 44
GII-13 0.0 1 0.6 1 03
GII-14 1 0.9 0.0 1 03
GII-15 3 2.8 1 0.6 4 13
GII-16 2 1.9 0.0 2 0.6
GII-17 0.0 1 0.6 1 03
Sub-total 33 100.0 108 100.0 179 100.0 320 100.0
Z4 In
= J_I- 80 o 2005
1. 2oz A HEHE = 2007
2005 19014 2007 129714 AA oA ahda & ”
o vl B4 93U BAE row ey E 4
2= GI-314 bp, GII-313 bp2] 5o]AQ] Fdx=2 A A} E |
A 6,618 T 10.7%8] 708710 Aoz el i} 20
W = AESASL 20051 3.6% (74/2,049), 2006% 9.9% _.
(227/2,288), 20073 17.8% (407/2,281)Z AL FHEE0| 0 Gf":? P ——— fG'"—: ; ';Ith_h—
A3k F7kele Alew SNt Senotpes -

4 A Ak 20050 11€90] 12.3% (28/227)=
7 e AEES B, 2006137 2007300 = 27t
Yol 353% (79/224), 45.9% (62/135)% 7V =& &S
< B3 (Fig. 1).

I 7I2AE T AdEEs o F e HAAE 24T
At 14 vkl A 10.1%, 14 12.0%, 241 12.3%, 3~44
12.4 %, 5~94 8.3%, 10~194] 7.5%, 20~394 5.9%, 40~59
Al 5.7%, 604 o]l A 42%= S E T} (Fig. 2).

w

Figure 3. Annual genotypic prevalence of norovirus strains in
Incheon, Korea, from 2005 to 2007.
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AR ol 69.7% = 7HE @S TS B, thHeR
GII-38 17.2%, GII-128°] 4.4%, GII-18 22%, GII-53
1.6%, GI-153 1.3%°] TARNEE SIS 1 9
GII-9Y, GII-1632 27} 0.6%5 29131, GI-4%, GI-63,
GII-2¥, GII-6%, GII-108, GII-13%, GII-14%, GII-178-
77} 03%°] S SANIEE Bl (Table 3).
eEulole] 2] W {FHAAE ExE AV E,
2005%1ell= GII-3%, GII-43, GI-53 0] AEE NS o]
Z GI-380o] 7H4 3skgl o, 200610 GII-43 0]
W o urg Foluga, e o GI-33, GI-12
4, GII-1%, GII-5%, GII-15%, GII-16%, GII-6%, GII-10%
GI-148g 0% 1059 frdatde] WA sl
200700 = & O Tt 129 PGS ® Gll4
ol 7P $-ABkA AL, oS- o= GI-3E, GI-12%, GII-1
3, GII-9%, 1 9] G488} GI-6%, GII-2%, GII-5%, GII-
&, GII-158, GII-178 2] =22 #3330t} (Table 3).
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RT-PCR ¥ nested PCRS E3lo] 413l A3} w2 nlo]
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&, GlI-53 2] 3F<] Aol wAyekgith 20061 o=
107H4] frado] fFaAE o R GU48S v 23 GII-3%,
GI-12%, GII-13, GII-5%, GII-153, GII-163, GII-63, GII-
&, GI-1480°] AZHA). 20070 =0 \;]_ol;-;ﬂ_
127F4] Aol HEH Y 1 F Gl4¥o] 7HF

Alstlar, thee 2 GI-33, GI-128, GII-13, GI-93
¢] GI-4%, GI-6Y, GII-28, GII-53, GII-133, GII-15%,
GI-178 9] Fdgo] AEHAY. AHA G g3k

T3 G A 49 dE=9 147H 1+39] 74
A 5 GlI430o] 69.7%= 71g Wol whAellar, ok
© 2 GI-3F0] 17.2%, GI-12% 4.4%, GII-18 0] 2.2%¢]
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