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B 3 Holrl HuHol glow o|gfdl wWolE AR #
A FragA] B A7) gol BEATH, 8, 16).

BFolA 2006 59 HIHFHom wzulolg v} 718}
AL 71 fRle] GIL4 f-3AkE ] Wolol 28 Aoz B )
ATH(13). T3 GENA 20063 10834 12€ Atoldl] GIL4 H-4
g o] Hold o3t Hatk A FES Hushs 5(23), #EAEY
Holgo] ek B2 A7 Hartk qltky, 10, 11, 24, 26).
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0.1 M PBS (phosphate buffered saline) 9 mio] ¥o] 357 vortex
3 F 4°C, 3,000 pmoliA 3047t U4dE-2) (Eppendorf, Germany)
atod Al 500 pE Fs AR ARB A ARS H =
Znjolgjx A2 AREY w71A] 70°ColX BHBFATH

L2olo|2H A2 RNA &

i FEgoll 200 piell Tri-zol (Invitrogen, USA) 600 W& 3
7¥skal 307F vortex¥F &, 557 A-LoA |3 B2 of 7)o
chloroform 200 pE 7Kk 3027 vortexdkith. 1087 4
Lo W28 F 14,000 rpme B 4ol 1587 (AR sk
o} Aeds #Hste] FaF9) isopropyl alcohold ¥l
20°CAA 24417 Bk WABIETE IL ¥ 14,000 rpmSE 4°C
oA 30%7F BARE st AEAE AA o 0% Aeg
£ 800 W A7k 1087 4°CAA 14,000 rpm o R PAEE]
st Al Zstgdut. AbEel-g A ASIAL 2057 Aol AEAIZ
% DEPC-DWE 30 ul 3715ld RNAE £&417]31, ©1& RT-
PCRE 913} 805 ARS8l

Onestep RT-PCR

AP RN YR AATNA L Zeto]w HEzAd
e} wg2nte]# i F3A AE-E 83 TH Table 1).

Onestep RLPCRE 13} 2x RT-PCR Master mix 12.5 ul, 10
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Table 1. The Sequences of oligonucleotides used for the detection of RNAs of noroviruses

Genotypes Primers Sequences (5' — 3") Position Application
GLFIM CTGCCCGAATTYGTAAATGATGAT 5342 Onestep RT-PCR
I GI-RIM CCAACCCARCCATTRTACATYTG 5671 Onestep RT-PCR/
Seminested PCR
GLF2 ATGATGATGGCGTCTAAGGACGC 5357 Seminested PCR
GILFIM GGGAGGGCGATCGCAATCT 5058 Onestep RT-PCR
i} GII-RIM CCRCCTGCATRICCRTTRTACAT 5401 Onestep RT-PCR/
Seminested PCR
GILI-F3 TTGTGAATGAAGATGGCGTCGART 5088 Seminested PCR

pM sense primer®} antisense primer 22} 2 ul, DW 6 ul, RNA
2 wE T 25 pl wgels AR A SE-2 93
thermocycler (GeneAmp PCR system 2700, Perkin-Elmer, USA)
E o]g3le] 48°CellA 4027t reverse transcriptions 33},
94°C 3% F2%F ¥hgAIZ] F 94°C 30%, 54°C 30%, 72°C 45%
Z 35 cyclesE 9HESL 3. 72°Co| A 7822} extension M.

Seminested PCR

RE-PCRo] 83 H & 2 g ©]-8319 seminested PCRS
42383}31.2 1 10x PCR reaction buffer, 2.5 mM dNTP, 20 pM
primer, 1 U Tag polymerase (Bioneer, Korea)S 1A 50 pl
Hhe-e Al23E 3 Ao ARSI HheEAL 94°Col A 3
B WREA)7]AL 94°C 30%, 56°C 30%, 72°C 452F 25 cycles
E WHESE 5 729904 787 extensiondtATh. PCR 2HEE 1%
LE agarose gel (Gibco, USA) Z7]953 F, ethidium
bromide (Bioneer, Korea)o| $3413}e] UV slof| A #&ESI{L &
o1Hgl =71e) FAA} A SIS Th

PCR &HE2] HH|

ZFZ% PCR AHE2 1% agarose gel (Gibco, USA)E R 7]%
5 3t #B2ld 5, DNAZHS A9 ¥, AccuPrep Gel
Purification kit (Bioneer, Korea)S AF&-8}] AASAT AHS
1.5 ml centrifuge tubeoll ¥ 38 R3] gel 838 $5-8-9
(Buffer GBYS 78} 50°Co A gets 254121 F, spin colume
o7 27 4°Col| A 14,000 pmlE 187 A48 3 A1HE ¢
Zgoll 750 uke FH7F8lAL 14,000 rpmellA] 187 948 &, A
ZAG FHtA g HHE AF-ENE AASL 30~50 pie] F
42 DNAE 35ate] m2utole]2o] A2 Hxs} AlF

A $42 aetl.

Sequence Analysis

PCRS £3)A4 ZZg m2ujo]#2 %4 PCR productE: ©]-&
shof zhzte] ARl Zol2Ql EefolmlE AHgale] 3%
3o 2 dideoxynucleotide chain termination 71HS AR&sle
Bigdye sequencing kit (ABI prism Applied Biosystems, Perkin
Elmer, USAYS A48} sequencing reactions 3}3th dojd

Table 2. Norovirus reference strains used for sequence analysis

Strain name ac(c}:;]ia()arilllilo. Genotypes
Hawaii uo7611 GII-1
Snow mountain agent U7005%9 GII-2
Toronto 102030 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 GI-11
M7-US AY130761 GII-12
Erfurt546 AF427118 GI-13
Fayeteville-US AY113106 GII-14
SaitamaKU80a ABO058585 GII-15
SaitamaT53 AB112260 GII-16
SaitamaT27 AY502009 GII-17

AHE-S Bigdye removal kit (Amersham Pharmacia, England)2
A %, automated DNA sequencer (model 377; Applied
Biosystems, USA)E ©o]-&-3o] 7|48 £4& 34313th

Phylogenetic Analysis

BEAE 97)49-S DNAstar (Madison, USA) 22138 53
A71he) A4 2 BlwERS Fsiglar, 78 Bid o=
o] = 2ulo]e] A% (Table 22 ©]8-314] Clustal methodE A5+
A ASEE 18 A% 2AEE Ssath AT
A 4L B3 AR oA AEE =2Zutelds F
2587300 sl FRAE e AP B AeAY WA 73
E FAR e By oS gefsith
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LEHlo|HAS HE

HANGHY 34 Hole BRZREH F53 RNAS o] &
ste] m2ulo]#) 2> genogroup 17} genogroup 1S 2+t RT-PCR
7} semi-nested PCRS 43319001 genogroup OOl S0 A3
ZL7)(GIL: 313 bp)] =2 afelzf o] A5 21slsint.
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X A ASKHEN 2445

2004A5E] 2007A74A] AR ol ] Abdba o g el
/\4/\} p:Lx]_oﬂ/\-] gﬂ lj_iu]_o] 1/\ Okﬂﬂxﬂ 25874 o] EH}\LOE
¥FE mg2ulo|yaFele] A%
A4 o] =2ulolg vt /\%gﬂfﬁ \HOﬂH vﬁﬁo ar 218. 3 201
stach FAAREE dAshs NEs AR, 20044 0% 4
W MRy feEhe 1339 §849 F cnado) ¢
76.7%, GIL38°| 58%2] LA T T MR 71 &8}

A Frashs F7HA fAAE ez F915 AT GILISEL 2.7%,
GIL2%°] 23%, 18T GIL12¥o] 23%2] WEg hish= 4
= SRIFAT 1 219 fRIAE ] HE HwEr) uf§- we Ao
F 3RIH ATH(Table 3).

LEHO|HA  FEXE

p

200435H 2007744 AM-gA G Wol A Faek Fo w=2n)
olglZ: F3AER] GIL4F Y GIL3H Y A® WAlF0]5 A
EH 200439 GIL4E O] 26.7%, GII3E o] 233%2 488k
fFaxgor AR A 2005Lﬂoﬂb 11.431°] 55.9%, GIL3
ol 17.6%2 GIL3FE ] B¥-go] 7hastgdon 2006
GIL4E ] 934%2 A1 GIL3ES kw4 291t} 2007

o= GIL4¥ o] 84.7%% A5t GIL3E L 17%01] st
STHTable 3). GIL4¥ = 7|E} Y& d3te] AZ v]ulE Fig. |
3} o] 20049 YE} TR S| nlg) Gl4de] AZge
wton a2 AE HlFe] SUFsFHaL 200535 GIL4E ©)
FAZ P o2 Yehtr] Al

AMEA oA Fashs m2ufe]e)2ne] A= FH A el
ZF FAAE WA thE fxxEnte) Gr)de) e 2
AT HAH A4S 4ag A} 200438E 20073714 A&
190014 AbE o2 W3l dalal fAEe] B 1339
GI FAA-g o) {87} Zl =] AckFg. 2).
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Table 3. The incidence of predominant norovirus strains circulating in
Seoul, 2004~2007

YearsGe“O'typeS G4 GI-3  GI-2  GI-12  Others
2004 267 233 6.7 67 367
2005 559 176 59 59 147
2006 93.4 0.0 13 13 3.9
2007 84.7 17 0.8 08 119
Total 76.7 58 23 23 129
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Fig. 1. The incidences of patients with GII-4 strain compared with
those of other strains in Seoul, 2004~2007.

SE-D5.2110 w— GGH-T
Hawaii_Gli-1

SE-05-2241 @ e GGII8
Worlley -UK_GH-8

SE-05.2641 @ — GGIl-15
SoitamakBlia_GlI- 15

SE05-291 @ e GGI-14

SaitamaTs3_GIl- 16

Faystevills-US_GIL. 14

SE.07.26-1

se07-54-1 ® e GGII-17
Saitamat29_Gil- 17

SE05.3941 @ = GGlI-5
Hillingdon-Uks_GH-5
SE-06-12041 @ o GGI-13
Eturt5dé_G11-12
SE-06-621 @ e GGI1-2
SMA_GII-2
SE-05-05.11 ® - GGI-3
Toronta_GH-3
SE-05-02.41 # <+ GGII-10
Amsbardom_GII1-10
. VAFTI7-US_GII-11
"""" SE-06- 1081 @ e GGI-T12
N7-US_GH-12
\eeds_GIl.7
SE-06-8511 @ — GGil-4
- Grimsby_Gll-4
...... SE-06-4 1.4
SE-05-0741 @  GGlI-4
Seacioft_Gll6
. Mphatron. NE._GILS

334

T T T T T T 1

3 2% W 1B W 3 o

Huclecdide Substifuticns (x 100)
Fig. 2. Phylogenetic tree generated using norovirus sequences detected
from patients with acute gastroenteritis. In sample name, SE means
Seoul province. For example, GGII-4 indicates genogroup II,
genotype 4.
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4, 2%, 3%, 48, 58, 69, 8%, 1038, 128, 138, 158, 163
2 17%0] &= 5 13719 Tl fax3 9] =2ulole
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ABSTRACT : Genetic Distribution of Human Noroviruses Detected from Acute Gastroenteritis Patients

in Seoul

Eun jeung Kim'*, Sang hun Park’, Mi-ok Song', Moo sang Kim', Min young Kim', Doo
sung Cheon’, Hae sook Jeong?, and Chul joong Kim? (‘Seoul Metropolitan Government
Research Institute of Public Health and Environment, Seoul 100-744, Republic of Korea,
*Korea Center for Disease Control & Prevention, Seoul 122-701, Republic of Korea, 3College
of Veterinary Medicine, Chungnam National University, Deajeon 305-764, Republic of Korea)

Fecal specimens from acute gastroenteritis in Seoul from 2004 to 2007 were collected and then tested for the
presence of norovirus by RT-PCR. 258 noroviruses were subjected to be futher characterized to sequencing
analysis. The sequencing analysis showed that thirteen genotypes were detected (GIL1, GII.2, GIL3, GIL4,
GIL5, GIL6, GIL8, GII10, GIL.12, GII.13, GII.15, GIL.16, GI.17) and predominant genotype was GIL4 (76.7%)
in the cases of norovirus detected sporadic acute gastroenteritis in Seoul. By this molecular investigation, geno-
typic distribution associated with norovirus infections will be used for control and prevention of norovirus

related diseases.



