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Abstract

This study was carried out to investigate the epidemic patterns of diarrhea-causing viruses related to food-borne illness

in Busan from 2012 to 2014. A Total of 374 samples were collected from diarrhea patients and 58 samples resulted

in positive to diarrhea viruses. A Total of 63 viruses were detected and confirmed as norovirus (61 cases, 96.6 %), rotavirus

(1 case, 1.7 %), and enteric adenovirus (1 case, 1.7 %) respectively. Diarrhea viruses were detected most frequently from

August to September (31.3 %) by months. Many genotypes of norovirus have been reported to show high genetic diversity

by now. To obtain the molecular genetic information of norovirus we analyzed the nucleotide sequences of the strains
detected. They were classified into 6 genogroup I (GI.1-3, GI.9, GI.12, GL.14) and 5 genogroup II (GIL.1, GII.4-6, GIl.untype).
Prevalent genogroup was group GII and genotype was GIL.6 (37.7 %). The results of this study will contribute to accumulate

the currently available epidemiological data and improve public health and hygiene via development of diagnostic methods

and sustainable surveillance.
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Noro Virus (Semi—nested PCR)

RT-PCRe] F&H A& 2 uLE ©]&3dtd
Semi—nested PCRS $33l9oew 10 X PCR
reaction buffer, 2.5 mM dNTP, 20 pmol primer, 1U
Taq polymerase (Bioneer, Korea)ES Yo]A 50 L Wt
SHE Azt & Aol AMEsHT 94 TollA] 3 #1F
denaturation ¥F-AlZl & 94 € 30%, 56 T 30 %,
72 C 45 22 25 cycle HFESE & 72 ColA 7 E7F
AAstaAct. PCRAYAE(S ul)2 prestaining (SYBR
USA)El 1.5 % agarose gel
(TaKaRa, Japan)ell 100 bp DNA ladder (TaKaRa,
Japan)?t 74 loading 3t 25 B AV|YGE
(Advance, Japan)dle] Image analyzer (Geldoc XR
image system, BIO—RAD, USA)Z 2I(GI-313 bp,
GII-310 bp band)3}ich,

safe, Invitrogen,

Astro ¥ Sapo Virus

OFAER 9 AtEHlolg Ak AL EE FYRA
FUNA A primer AEEAG] whek A% HES

Sastac

Adeno ¥ Rota Virus ELISA AA}

7 otd|lertole] A Wl AY ZEpHPo|H A Y HES
93 EIA kit [Adenovirus ELISA (BIOFOCUS
Cat.No. 11654), Rotavirus ELISA (BIOFOCUS
Cat.No. 11554)]2 A2=A7L AAgE Apol| whet z1g3h
3 ELISA reader (Tecan, AT/Spectrafluor plus,
Austria)E ©]-&3}4 450 mmoll Al =43F ODZko] 0.49]
A BAE FHeE AAsH

Table 1. The sequence of oligonucleotides used for the detection of norovirus

?§§§ Primer Sequences (5'—3") Position Application
GI-F1M CTGCCCGAATTYGTAAATGATGAT 5342 Onestep RT-PC
GI  GI-R1IM CCAACCCARCCATTRTACATYTG 5671 Onestep RT—PC/Semi—nested PCR
GI-F2 ATGATGATGGCGTCTAAGGACGC 5357 Semi—nested PCR
GII-F1M GGGAGGGCGATCGCAATCT 5058 Onestep RT—PC
GII GII-R1M CCRCCIGCATRICCRTTRTACAT 5401 Onestep RT—PC/Semi—nested PCR
GII-F3 TTGTGAATGAAGATGGCGTCGART 5088 Semi—nested PCR
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Table 2. The list of food—borne illness related to viruses in Busan from 2012 to 2014

Year/Month Area No. of samples No. of positive Detection rates(%)
samples
2012/02 Busan Jin—gu 60 25 41.7
2012/03 Haeundae—gu 13 2 15.4
2012/04 Haeundae—gu 25 17 68.0
Busan Jin—gu 15 — —
Suyeong—gu 2 - -
2012/08 Geumjeong—gu 24 — —
Gijang—gun 4 - -
Gijang—gun 4 — -
Geumjeong—gu 5 — —
2012/09 Buk—gu 17 — —
Donglae—gu 8 - -
Gijang—gun 8 — —
2012/10
Suyeong—gu 3 — —
2012/11 Haeundae—gu 1 —
2013/03 Gijang—gun 2 2 100.0
92013/04 Donglae—gu 10 —
Jung—gu 1 - -
Nam—gu 3 — —
20103/06 Gijang—gun 10 — —
2013/07 Jung—gu 2 - -
2013/08 Buk—gu 4 — —
Donglae—gu 6 — -
2013/09 Buk—gu 7 — —
Busan Jin—gu 15 1 6.7
Buk—gu 3 - -
2013/11 Geumjeong—gu 1 - -
Busan Jin—gu 24 —
2013/12 Buk—gu 5 80.0
Jung—gu 1 - -
2014/01 Jung—gu 15 — —
Haeundae—gu 2 2 100.0
2014/02 Buk—gu 1 — —
2014/03 Yeonje—gu 10 4 40.0
9014/04 Gangseo—gu 1 — —
Jung—gu b} — -
Jung—gu 1 — —
Buk—gu 3 - -
2014/05 Geumjeong—gu 5 - -
Donglae—gu 8 — —
Busan Jin—gu 5 — —
2014/06 Haeundae—gu 2 — —
Buk—gu 1 — —
2014/08 Nam—gu 2 — —
Gijang—gun 6 - -
2014/10 Donglae—gu 17 —
2014/11 Haeundae—gu 1 — —
9014/12 Buk—gu 2 1 50.0
Donglae—gu 4 — —
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Fig. 1. Monthly rates of norovirus in food—borne illness and positive samples in Busan from 2012 to 2014,
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Fig. 2. Regional rates of norovirus in food—borne illness and positive samples in Busan from 2012 to 2014,
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Fig. 3. Areal incidence of norovirus in food—borne illness in Busan from 2012 to 2014,

Table 3. Confirmation results on genotypes of detected norovirus from 2012 to 2014

Year Year

Genotype o575 T o013 [ 2014 | (ol | Genotwpe  moromT o518 | o014 | Lol
GI_1 1 - - 1 GI-1 1 - - 1
GI-2 1 1 - 2 G2 - 2 - 2
G1-3 3 - - 3 G4 1 - 6 7
GI-9 9 - - 2 GI-5 1 - 1 9
G1-12 5 - - 5 GI—6 20 3 - 23
G114 3 - - 3 | GI-untype | 9 1 - 10
Total 15 1 — 16 Total 32 6 7 45
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