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Study on Norovirus Genotypes in Busan, Korea
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Norovirus (NoV) causes major acute non-bacterial gastroenteritis in humans. NoV genus is a member
of the family Caliciviridae, which is transmitted by contaminated food and water or from human to
human. Many genotypes of genogroups I and II have been reported because of their high genetic
diversity. To obtain molecular epidemiological information on gastroenteritis sporadic cases in Busan,
Korea, we analyzed the nucleotide sequences of NoV strains detected during 2008~2010. We per-
formed one step RT-PCR amplifying the open reading frame (ORF) 2 (capsid region) followed by
semi-nested PCR. Fecal samples were collected from 4,071 acute gastroenteritis, and genotypes of the
421 positive samples were determined by sequence analysis. Based on partial sequence of capsid re-
gion, 7 NoV were categorized into genogroup I and 13 into genogroup II. Prevalent genotypes among
gastroenteritis patients within Busan were GIL4, GL6, GIL5 in 2008~2010. The results of this study will
contribute to the currently available epidemiological data and improve public health and hygiene via
development of diagnostic methods and sustainable surveillance.
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Hrolgj A HAApE Y] 0 HAAZE 2ehtolg s, =
Zupo]g| s, A oft|mupol#] L, ofAEZHO|H A Fo] T
[1]. =2nlo]g2e vla 23810] &3 Norwalk Z|WolA] Ay
S A AFEHA 1 A ¥ AH-E WA Norwalk virusZ
B27] AAstA o, g 8gk upolg] 28] E{F7L o] FolA]7]
Hole deista oz AR 299 FRutolg 20 HE
©] Small Round Structural Virus (SRSV)Z %3 = 1tH10].
°]% International Committee on Taxonomy of Viruses
(ICTV)oll M upolg 28] FH2 4714 F, KA 74, <
TEEY 54 EAS 53 &7 A8t Norwalk-like
virus® norovirus® Sapporo-like virus & sapovirusZ % 3
s o] AHE-5 31 QItH17]. Norovirus= Sapovirus, Lagovirus,
Vesivirus 52 37 Caliciviridaed] 43} 7.5 kb9 single
positive stranded RNA #lo] 222X {F7z= Al 7)) @i
Z (open reading frame)S I Q3= AOZ EeA Sl
Norovirus capsid #9129} RNA dependent RNA polymer-
ase (RDRP)9] Z4o] w2} 570 Genogroup (I, 11, III, IV,
V)oZ BFHY, glyro] QA 7L Glra GliTel 9
Aoz A AU8]. FaAE L Mol Aol wet Gl
4%, Gl 17522 434 glov, A2 23 ofgo]
HAZH GI#te 15%, GlIT+e 18F o2 ERH7IE st
[22]. =Eupolel e 12~48A17H9] EVE AA w27 R,

*Corresponding author
Tel : +82-51-757-6936,, Fax : +82-51-753-1424
E-mail : bravel210@korea.kr

b

EY
-

= x olN oxt
= H

tu
o 2

fitl

il

2

=

it

=

e

9,

°

AC)

to

o

ri

>

P{H

i

ol

tjo
L=
mloﬁw_&rﬂmgr}i
O T o g2

ot o tn 2 e & L2 N 1o R (o jU odo WU oIf i ox 2 ox

N,
b1
dn g N Sk R lo
d A ope broof

2
N
)

>,
ofy

2l 7
ATH3] 1990t T WA UlFEE WSS 2
93%7} =Zuto]g 27t A9 BAAZ =
Groll A LAY v AldA A 85%7F =
% Aoz A7 ARy}t Baud v oie]. e AT
GIL4F ol &gt ‘= Zufo]e| 27} 3] F7Fata §
a1 glom, o]y d AL AEE e ¥
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4 5d =4 717 T SASAHAA AA 2= 617 ©]
Egupolg At B E AT Fel ZEE Aol AvH21]. 94
Aol wed st e YA 5 GAFH Y HFe] €=
FOHAHAM AF5 Afare] #3020 vls) v AR
o, SFAE ol Xe S431A] Rebe nojef2o) SHMUS
1A ofo] 3t HAg A fde] Badlle
o, 443 4E Edoly 224 32 5 154 €A
BH FEeze mzuto| i 3 AFEE Aofst7]
= offth ofel 2000 o] FHH FHEAAFL N = AA
4 LA o7 I LAY AHHoE PSR
A= 1670 Al BASF ATl 8 548 S A4

o JYH k. 53] A F4% 2L U HT5S
dodle vpolg 2 FEe 9 WA FHL e
Erol g 27 HEE %’43}&1 2004”1?"\51 HP‘”] e

Ze
AR GAAAE 3
A 9] 271 HEo] &0l }741 = & 04%& 2008%_ E]
2010'374#] 31A%E Ak ol M abiA 0 2 AR 54 )
2o 7421]

gl

28 FAA8] fde 27l &
AT AG AFE 507 3 A3 AA A Fajo 2
ZHo g 252 FLstux sk

BHJIA=E ®XE]

2008 1958 2010 12¥€71A] F4F B 770 WHLollA
Wdadd o 54 FBAeE gAHE A Bvtd
TRkl 2008'd 1,50671, 2009 1,38471, 2010 121174

F 410109 BH7bHES ARSSGT ERVMEE
¢S T H 9 ml phosphate buffered saline (PBS, pH 7.4,
Sigma, USA)ell 3~4711¢] glass beadsE ¥ 11 ZI&-3slo] HfH
THEES 4Tl A 2087 1,910x g (UNION 32R PLUS, Hanil,
Korea) o2 Y& 2jste] F5AE & Aol AH&sAH.

LZHJO|2{A RNA =
Norovirus®] RNAE

=

=
=
T

Z3}7] 94l QlAamp viral RNA

Mini Kit (QIAgen, Germany)E A}-8-3t St} Carrier RNA7}
A 719 Buffer AVL 560 plZ
B33 & 744 140 plE 9o 1523t vortexsld] 220 A
1027t ¥H3-A ]ﬂq. A AT st T4 A= droplet
S dojmg 3 100% o gE 560 plE F71e & 15%7F vor-
texg 3t S Th. vortexdt &4 630 ul& QIAamp spin columno]l
%70 % 5510% gl A 183 A4 23T Spin column o}

FRE L9 AAL F e J/Vq& 13] o A8t
Spin column o}#jo] & H &AE A AT T Buffer AW1
500 ul H7kgE & 5510% g 11"5:7& AAE 3. Spin col-
umn of FHE &4S AAZ F Buffer AW2 500 1l H7}
T 16873% g 383 YAE 8 Spin columnS A tube
01] Lo % Buffer AVE 60 1S 7}t Ao A 127 A%
& F 5510x gol 183 943X RT-PCRE AT FPo2
/‘}%3}9&3}.

1.5 ml microcentrifuge tubeol

2o A RMAL HE

One step RT-PCR

Onestep RT-PCRE 93 FHREAAFAANA Argste
primer Z71¢] w} 438} th(Table 1). RNA template 2
ulo] 2X RT-PCR Master mix 12.5 ul, =2 H}o] {2~ RNA pol-
ymerase®} capsid F-9]] A #-2| 3 sense primer9} antisense
primerE 27} 2 pl (10pmol), DW 6 nlE g0l ¥ 25 g
g o 2 ARt fHA S-S 913l Thermal cycler
(C-1000 thermal cycler, BIO-RAD, USA)E ©]-8-3}f 47Tl
] 40%-7F reverse transcription (RT)S 48313 1L, 94T 15%
%0t denaturation?| 71 3 94T 30%, 54C 30%, 72T 45% &
35 cycles WHES}{IL 72°Coll A 73t extensiond}Sith.

Semi-nested PCR

Nested PCR-& RT-PCR 4HE- 2 plE o] £3}e] 10X PCR re-
action buffer, 2.5 mM dNTP, 20 pmol primer, 7ag polymer-
ase (Bioneer, Korea) 1US %014 50 ul W8-S A3 &
Aol AHE-3FA T 94 TollA] 333t denaturation A7 ¥ 94T
30%, 56C 30%, 72°C 4552 25 cycleS WHESIG o™ 72T
A 7382 v A AT PCR BAE(G ul)
safe, Invitrogen, USA)% 1.5% agarose gel (TaKaRa, Japan)©]
100 bp DNA ladder (TaKaRa, Japan)$} 37 loadingdtal 25

prestaining (SYBR

Table 1. The sequence of primer sets used for the detection of norovirus in this study

Genogroup Primer Primer sequence (5'-3') Position
Notoui GI-FIM CTGCCCGAATTYGTAAATGATGAT 5342
Gl"romus GI-RIM CCAACCCARCCATTRTACATYTG 5671
GI-F2 ATGATGATGGCGTCTAAGGACGC 5357
Norovirus GI-FIM GGGAGGGCGATCGCAATCT 5058
Gﬁ ovird GII-R1IM CCRCCIGCATRICCRTTRTACAT 5401

GII-F3 TTGTGAATGAAGATGGCGTCGART 5088




7t W71%9% (Advance, Japan)3}e] Image analyzer (Geldoc
XR image system, BIO-RAD, USA)= GI-3149} GII-313 bp
bandZS #9135} ).

He

26024 REE 24

EZubolg 2 §AY EX PSS E4387] fste 20084
FE 201097441 9] mg2upold s G312 HE AR PSR
ld HA 4267 FollA =2ZutolY A FHEH S A8k
348719 ABE Atk RI-PCR 27 918 ZZ 2E2e o
7IMEEAE 98k agarose gelol A 7HsdHek A Hak=

DNA bandE o] 1.5 ml tubeZ %371 F QlAquick gel
extraction kit (QIAgen, Germany)E ©]-&-3t FA|3stHt}. 4
A4S 53 3)5€ DNAS FPo2 3t ABI PRISM
Dye terminator (Perkin-Elmer Applied Biosystem, USA)&
Agstel A7IMLS sashan

2o 9 T

‘- 2Hlo[2{A0| HE

Axd -9 HE 25

20083 1291 2010 122 7HA] FAA| oA shdz o g2
AT 54 AR #AE R m2utelg 2 Gl
GItell 5ol A3l FHA2 A A3t HA 7AF 19 4101
A 5 103%<Q) 426710 FHor IIHY. A HEd
-2 2008'd 14.7%(222/1,506), 2009 6.9%(95/1,384), 20103
8.8%(109/1,211)& bt

98 B4 A3} 20080l 320l 35.7%(50/140), 42l
31.8%(63/19)Z 7H¢ w2 HAEES BT, 20099 94 39
o 21.9%(23/105)% =A UEtsoH, 2010de= 1€
238%(29/122)2 E& AEES B ALAA 2F AA
ERupolg 27t fshe AS & ATk v via) A
A7lole =2ute]y2e HEo] A9 glATHFg. 1). 19931
HE 20063714 dFH=9) I
AR AL A3 712, 5, 979 |
o AZol ZABATL S

Hol RAAGIAE F3 22T ALHo we2Ho)d
7} s AL 3% 4+ AederL

99 A% 2%

Qgare o F

AgRaer Gl AAE 04 A
Aok, 1M Qokr, 2:64] Aol 7-124 253, 13-194
Z5AT, 2029413, 30-39A, 40-4941F, 50-594,
60-69A T, 704 o] F o2 EA3 A, 14 FolatT} 13-19
A F5TATAN 42 209% 2 M B AEES YER

Journal of Lite Science 2011, Vol. 21. No. 6 847

[NoJ %)

250 == Numbers of Sample ~®=Pgsitive rate 40.0

200

150
20.0
100
10.0
50 |
0 - B T - s g 0.0

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

2008 2009 2010

Fig. 1. Monthly distribution of norovirus-associated gastro-
enteritis in Busan, Korea, from January 2008 to
December 2010.
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Fig. 2. Age group distribution of studied cases tested for nor-
ovirus detection in Busan, Korea, 2008~2010.

lom, 264 ZokFol A 17.5%, 20-2941 13.4%, 7-124 =
AT A 12.7%, 30394114 9.1%, 04 A A ool A
8.7%, 50-59AH| -0l A 7.2%, 60-6941E 7} 704 o] dtoll A 27t
6.7%, 40-494 -0 M 45% 2 S E A THFig. 2). TE G - F
ofell M EAI7F AL gl BE uhole 2 AR BETdE 2
E2ufelgae B AT A, FEA A AFA
e} w7t R A A Fol A Aol 1 ATH7,20].

TZHO[HA REXE B

2008 AFE 20109 7HA] AR G0l A w3l = 2 no] 2
2 kA AR 3487 A FAAS
CI# 13EFRFE £ 205771 4
ZupolgaEo] FhFTS & F A
ME GIto] 21.8%(76/348), GIIEo] 78.2%(272/348) 2 GIIT
o] $-Alste] freystdct. 3 dt #
HA FAAES AR d GIEoN GL6E 164%E 7HE &
o] AZHomn, 1 ¢ GL4¥ 2.0%, GI2&, GL78 GL14%
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AAE GII4Y 491%=2 714 Zo] AZEHYoH, G5
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Table 2. Annual genotypic distribution of norovirus in Busan, Korea, 2008~2010

Year 2008 2009 2010 total

Genogroup enotype No. (%) No. (%) No. (%) No. (%)

GlL.2 0.5 1 1 1.1 3 0.9

Gl4 26 2 32 20

GL5 1.0 2 0.6

Gl GL6 52 26.8 3 48 22 57 16.4

GL7 1 1.6 22 3 0.9

GL9 1 11 1 03

GL14 2 1.0 1 1.6 3 0.9

GIL1 2 1.0 1 16 6 6.6 9 26

GIL2 2 1.0 2 3.2 4 1.1

GIL3 7 3.6 2 32 13 143 py) 6.3

GlL4 70 36.1 43 683 58 63.7 171 491

GIL5 2 216 1 1.6 43 124

GIL6 3 15 2 32 22 7 20

GII GIL7 3.3 3 0.9

GIL8 3 4.8 1 11 4 1.1

GIL9 1 0.5 1 16 2 0.6

GIL12 1 0.5 1 11 2 0.6

GIL13 2 1.0 2 0.6

GIL16 1 0.5 1 0.3

GIIL.17 1 0.5 1 1.1 2 0.6

Total 194 100.0 63 100.0 91 100.0 348 100.0
&, G179 0] 42} 0.6%, PHA=C.2 GIL16% ] 03%] <& o] RT-PCR % nested PCRS 331401, % 340704 =
Z gIHAt Al FAAE BES AR, 2008 Zufolg 2 FAAFL AT 5 9 on, Glto] 21.8%(76
= 20099 7} 20100l HlE =2ujole) 9] AEgo] BRI, ), GIIo] 782%(2727)Z Gllto] A do A f3L F
1 F Gl frafo] FEHA 268%9 HEE&S EAH Gl g Fad A2 HAAZ =y 20059 FF 20073744
T 2008 H-E] 20108744 FE3] Gl HZo] =koH AHAGANA FaAF 2ol 2 FHAAE el 2 23

71 % GIL4F o] 2008 36.1%, 2009 68.3%, 20101 63.7% &
B fFAAEEY 49538 5o HAENEE Bo 3d S 74
A el A Gl F&3] AEH Ao, el 12-1659] F4
Aol A frAstdee A & AATH(Table 2).
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