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Genetic Characterization of Norovirus GIL.3 Circulating in Korea
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Noroviruses (NoV) are the major viral pathogen that causes epidemic acute gastroenteritis and outbreaks of food-borne

illness. The major genotypes responsible for the epidemics of NoV are GII.4 and GII.3. However, most studies of NoV
have been associated with GII.4 genotype and only few studies have been done with GIL.3 genotype. Here, we selected
18 GIL3 strains, which recently circulated in Korea, and determined the partial sequences of the capsid gene.

Phylogenetic analysis comparing these sequences with 29 reference strains from the GenBank database was performed

using the MEGA program. All NoV GIL3 strains formed 2 distinct genetic lineages and variant groups. Lineage A
showed 94.1~97.6%, 90.2~94.6% nucleotide identities from lineage B and variant group, respectively. Lineage B
showed 90.2~94.6% nucleotide identities from variant group. These different genetic lineages based on the phylogenetic

analysis of capsid sequences imply that the circulating Korean NoV GIL.3 strains have potential antigenic variation.
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2008'A-E] 2010897H4] =3 g etal kg Aol 349

A oR YA SRRy S B T w2h)
olg] 2~ GIL3ES AL thako & 3 thTable 1).
H1r%E 0.1 M PBS (phosphate buffered saline 7.2, Sigma St.
Louis, MO, USA) 9 mlo] #1 1 g& Yo 343 &
3,000 rpmell A 3047 YA ke FTHS ARSI
31, Aol ALgE w7 T0Tel A Bk ST,

Reverse transcription—polymerase chain reaction
(RT—PCR)

=@ Hlo]#] A% semi-nested RI-PCRYS ©]&3le] 7
ARkt 7 AelE 4SS 150 ul F 3kl magnetic
bead (Toyobo, Osaka, Japan)E ©]-8-35}o] | ZALe] A&
ol we} RNAS FE383lth F5 % RNAT Kojima
Sol o8] By wgujo]e| o] Eo]2¢] Zajo|mr}
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X349 st Norovirus Detection kit (GI) (Cellgenomics, Seoul,
Korea)9} 1st Norovirus Detection kit (GII) (Cellgenomics,
&3k 77t Al (14). F=4
RNA 5 plE Z}zhe] 7| Eof 713k & 47Col A 4083t
cDNAE §HJ38taL, 94TellA 30%, 54TColA 30%, 72°Cell
A 45% F<F 353] NHEElo] PCR WS FlTE 1
< 12k 9ESAHE 2 WE 3] 2nd Norovirus Detection
kit (GI) (Cellgenomics, Seoul, Korea)?} 2nd Norovirus
Detection kit (GII) (Cellgenomics, Seoul, Korea)E A}-8-3}
o] 22} PCRE T30, 2702 94°ColA 30%, 56C
oAl 30%, 72TolA 45% E<F 2535] WHEEgITh PCR
ZZof 93] AdE DNA A2 1% agarose geloll Al 7
71%9% ¢k ¥ EtBr (Ethidium bromide, Bioneer, Dagjeon,

Korea)® QM3le] 3+21s}3ic)

Seoul, Korea)E ©]
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Table 1. Norovirus GIIL.3 strains isolated from patients' stool with acute gastroenteritis

Isolate Gender Age Year Month Accession no.
Kor08 (01-002) F Syr 2008 Jan JN704616
Kor08 (01-057) F 2yr 2008 Jan IN704617
Kor08 (01-059) M under lyr 2008 Jan IN704618
Kor08 (03-069) F 15yr 2008 Mar IN704619
Kor08 (04-019) M 2yr 2008 Apr IN704620
Kor08 (04-034) F 3yr 2008 Apr IN704621
Kor08 (05-060) M lyr 2008 May IN704622
Kor08 (11-118) F lyr 2008 Nov IN704623
Kor08 (12-011) F 3yr 2008 Dec IN704624
Kor08 (12-065) M lyr 2008 Dec IN704625
Kor08 (12-066) F under lyr 2008 Dec IN704626
Kor08 (12-117) M lyr 2008 Dec IN704627
Kor08 (12-177) M under lyr 2008 Dec IN704628
Kor09 (03-053) F lyr 2009 Mar IN704629
Kor09 (06-025) F 38 yr 2009 Jun IN704630
Kor09 (08-074) M Syr 2009 Aug IN704631
Kor09 (09-117) M lyr 2009 Sep IN704632
Kor10 (06-060) M lyr 2010 Jun IN704633
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Figure 1. Gel electrophoresis of PCR
products of capsid region of 18 noro-
virus GIL3 isolates from patients with
gastroenteritis; Lane M, 100 bp DNA
ladder; Lane 1~18, 18 norovirus GIL.3
isolates; Lane 19, negative control; Lane
20, positive control.
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Figure 2. Phylogenetic analysis based on a 205 bp sequence of the capsid region of Korean norovirus GII.3 strains and reference strains.
Nucleotide sequences were analyzed using the neighbor-joining method.



290

100

100

0.05

Table 2. Identities of nucleotide and amino acid of capsid region
between the lineages and variant group

Lineage B Variants
) Nucleotide 94.1~97.6 90.2~94.6
Lineage A
Amino acid 94.1~100 95.6~100
) Nucleotide - 91.7~94.1
Lineage B
Amino acid - 94.1~100

Biosystems, Foster City, CA, USA)E A}8-3}o] 96T ol A
10%, 50ColA 5%, 60ColA 4 &<t 255] NHE3}o]
F7IME AANSS A WEE A= 3 M
sodium acetate (pH 5.8)9} SEHZZ I AA|Zl T ABI
3100 Genetic Analyzer (Applied Biosystems)E ©]-83}¢]
F7ILS AAskdh ZF 97149 National Center
for Biotechnology Information®] Genbank®l JN704616~
IN704633 2.2 -5-53}3(Table 1), basic local alignment
search tool (BLAST)S ©]-8-3to] 71 77he A4} 1]
wate] FAAES Ak 1§ GI3F e fFHA}
S 2t 18749 Tl gigk VIS dEFE
3} &7 Clustal X (European Molecular Biology Laboratory,
Heidelberg, Germany)E ©]-8-3t] th54d4d-& 33131t}
(15, 16). 4E% A5+ MEGA (Molecular Evolutionary
Genetics Analysis, Tempe, AZ, USA) X2 135 0|83}
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Figure 3. Phylogenetic analysis of the capsid
region of norovirus GIL3 lineages and Korea
GIL4.
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Figure 4. Comparison of norovirus GII.3 amino acid sequences and Korea GIL.4 consensus sequence in the capsid region. The box is

conserved mutation site.
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