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A ¥} o] 2] 2 (enterovirus), 28} o] 2] A(rotavirus), L&) I o} en}o] 8] A(adenovirus) £ B& 8 AW =
BAnlel 220 243 S Q1344 E7E 9 28 2539 25 = DNA chip& 0] 43 24 A) A9
F8-Ad ol A 3le] A T35 BGM Al ol FA F o A uho) 2 24 A E 8 F 3H(cytopathic effect) %FA4 0.2 2
A AEDGZO21E HAFoNY3 Y F A XY ZERNAS 288} FHAAAH4I-27} DNA chipSz A
952 FAY ST MY A A el A FALE AFR 1009 A8 F 377 vt A AL
2,747 vt g o2 et} FPEA A7} DNA chipdl] 93] FAH o2 Jehd 75) AR §
AL F bl o8 25 Auiute]#l 22 FA H o] DNA chipsl] 2181 2 549 24 29349 A X
W% F A7) T LA glo] YA el TR PR B 34 A7k o] o) S8 8 \d 4= 91 DNA chip B2 &
oA, A5A, X AARE T FFe] fAulelA A PSP EL M2 9L FAY Aoz Alsd)
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e AfEe] e ARAnto) g A (enteric virus)EE
poliovirus, coxsackievirus, 28] echovirus 52 AujnlolaA
(enteroviruses)7} THIE2©)™ adenovirus, rotavirus, hepatitis A
2} E virus, calicivirus, Norwalkvirus, small round-structured

2 astrovirus® EollA 22 BAR D gt

virus, coronavirus %

(3,5,7). ©} %, coxsackievirus, echovirus, adenovirus @ calicivirus
%2 ©vla 2733 (United States Environment Protection

Agency: USEPA)IA Eo] plAESE odsuiEzAds 243}
I ATH20).

AW BHAET BY ASE gubHog g e B
2] Hlo]ya FREFo)] HFRA0 AL Fo)7) YA
= T3 2E ol2e EAEE AFsleok & w3l A
& Hlo|{ao] A RS RIS 8 4 L4 Lo
o2& AlEujdage] R FATHY,19). AFEu| YA Zo)= =
T AE vlela2d] FAAYE 87 AT AP EY MEE
22 He 55 o8, § &0 EXT AT nlojAs T
(adsorptiony3H= B71 2k F2+) nlolel2 Yate] €2 (clution) 2
55(concentration) ©A|, A1SHF = AEujek O, 281 v}
olgA 9] A &(most probable number of infectious
unit: MPNIU) %= 874 T (plaque forming unit: PFU) A=
= T3l vlolgl 2] FFH B To 7 AFYHTH17,19).

WAFs o2 #2149 S E BAAE 558 &

*To whom correspondence should be addressed.
Tel: 02-961-0829, Fax: 02-961-0244
E-mail: ysjeong@khu.ac kr

186

of vpolH 2 FHEL T EASNES (hybridizationye A5}t 7
E3tAY FREAAMNI-S(polymerase chain reaction: PCRYS
ol-g3l ulolzx FHEAY YRELS FEI F T4l
EANESH 7lee dAEnZ 32, Wy g wmE A
FHjeRY Sl Hlg) ¥€53] 2 AFULES Hoxv AEE
Hlolz{ o] ZHAdR Bl B AgFo] o)FT(10,12,13,18).
1996 A Reynolds §-2 PCRE ARE, AEu|d 3 A HEE
S oR upolgls FHER FAE Axdte 74
HiokA whelel PE7IHT EARESHE whiel Aennes
%3t ‘Integrated Cell Culture PCR (ICC-PCR)’ E-A1HHE A
AJ8FATH(14). o] HPH-S S (false positivity) 2 FEke] EA
A& SH3] MARBIAE AT 2EEe 9o vlolglie] f
AEAS ST 7hedE A7 S0l £ UHESE 44811
o0 HE F 24 AT Y ool vlolalA EARRE SRl1E
T Utk S AHOE AAEa vk 3 7429 ulolga
9] & v A9 54(identification) BANAE EaakAy
(antibody neutralization)o|1} H 839 (immunofluorescence),
g3 FHEEe) A7 23 (sequencing) ol-83l= A
o] Yyt o] Ayt B} [EZQ) Z1ed} An), 281 7|
E47100] a7drt, $RAEE o R § vlolgls HEo
MBS TR B4 ddn) TN AR AEAe A
Hate e v olHAY BH 209 ARRte 93 Ak
FARE BE AR 243 B0 nlolys o @rbsAe] B
o] A= oo} k(7). BAlO) F 0 3 NxAEE g
B3 4 Qvhd 24 wlole)ze) AE Yalxe) tiet UxpH
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%1 olai7tA] 7Fsd Aolt).

£ dFolME o] F VA 5AE FAl TEAT = e
o= @Al YAt =72 A F9%43815L A= DNA chipoll
27t Fgntolei s B4 Al2Ele] {848 HrlslaAl ST
DNA chip& 2| T7EHLEI=(1 1)} cDNA(16)E mlo]= 20
#lo]o](microarrayenE &EEtolEF el 9o TAHAIA S &
AAPEE] FA] 40 go] AMgEEd Htde Edo] ¥
44,8y 582+ mapping (15)°1= E-8=51 o} o] Aj2H]
o] AgAE Axud & F28 MXd 4384-ERD)-PCR
2 FZslm 1 YAES ZH DNA chipt ¥H3A)719A A%
H HELHL= poliovirus, coxsackievirus, echovirus 2! un-
classified enterovirus® X33t pan-enterovirus 153} rotavirus

F % adenovirus 1E 5 M9 AEHET} I =&
Hlolg A FHE o2 Fth o] DNA chip 3~4 AjZH o]y
2 BA vlolgxd] fFHED EAARE s Al &
glolg|2o] 1 2} FAHAEIA AAIE F o] PCR ¥ F4kx]
© AY9s BAHEL B T T80 23 FU-FgA-gol
U @7\ EEA7EA] AFAAEC B ople} 2 WHEE
7HAA QeE R A|golA vlo|HAE AEseH $2 FHol
o}, =38 o)A 2F(laser scanner)oll 213F DNA chipe] ¥
& gk o] FAAE F4 AsE AAE =Y 5 3
o] 3T FPof ZAKAT L ShkedTe] 584 sl ZA
71998 Ao 2 FHdd)

e % Wy

M=l 2F

dpolg] 2 71&8 A el African green monkey kidney
(BGM) AEE ARSI AEu ol 5~10%2] S-EjoldH,
penicillin/streptomycin, tetracycline % A fugizones 7}
g MEM/L-15 EPIAIE ARSSIITH(19). vholel HE F,
1~5 o Alele] CPEE ERIgta A=uljeF E2}A~AF 3 3§ HHE
st FARNESAT. B FITAL F=00M 15 £ 5 1,000
XgZ dAEsd FHES AASE AFdtelsia
suspension) A8 A7EA] —70°Co| B#As19 T

Pan-enterovirus 8 X} 43t X

Enterovirus 532} AL 93ix FslHoz HEH &
5'-noncoding region (NCR)$] 436 basese W42 Z RT-PCRE
Fe8dth. CPE A9 AlxeieFl 200 well <F 600 o] Tri-
reagent®} chloroform 200 s 21 & 42 3 A9 1087
W23 o 15 B3 A4EE(10,000% g, 4°C)3FSI Tt AbEold]
542 isopropyl alcohol2 493 RNAE #AAIZ] o 10 we)
DEPC-H,0° =%t} ©] RNA 5 ol RNase inhibitor (Promega,
Madison, USA) 0.5 y/, dNTP 3 ul, random hexamer (Boehringer
Marnnheim, Mannheim, Germany)t} oligo dT (10pM) 1 ul,
AMV reverse transcriptase (Promega) 0.5 w/S 23l HZF R3E
15 2 2783k 42°ColAl 90 #3F ¥hgAZl F 95°Col|lA] 5 &

DNA chipdll 93 ZpAmlolaixs & 187

Z JRAANELE ERAESAIR T E4E cDNAZFE pan-
enterovirus 50| FAAE FE3L7] 93] cDNA 1, dNTP
3 ul, forward primer (EntF 10 pM) 1/, reverse primer (EntR
10pM 1 ul), Tag polymerse 025 WS 951 HZRIE 25 W=
2 95°C (5 ), 95°C (1 ), 52°C (1 ¥ 30 &), 72°C (1 ¥
30 %)} MolEe 35 3] AABHTH1,2). T=H 436 bp AHE-2
agarose gel A719F2E RN TA 249 £ F7[4ES
2793kod GenBanke] lolE}s} wlsmakrh.

DNA chipS 0| &8t HO|HAHE R 7S &4

volg 2 AZ 9 {18 £48 9J8ke] EVDNAChip™ 7]1E
(BiomedLab, Seoul, Korea)E A|zHto} wmdolA] AAS= 8
He wgich M ZujkolA RNA/DNA HE1E 915e] RNAID
7]E(Biol01, Carlsbad, USA)$} guanindinium thiocyanate
(GITC, Sigma, St. Louis, USA)E AM&-3l4tk 6 M GITC 250
Wt AZAFAS 112 A 10w ZH2TH9T(glass
powden)E H715te] Lol 10 & Bt ik A7) 3 30 &7
650X goll Al QAR EIHTE 1% AL AAS L, IHEL

[o)

€ 10,000 gollA] 60 23t AABIHTE AAEL 3] A=z
A7 Z 25 9] ZF(RNase-free)ol] =<1 = AMR3L7] A 7t
2] 220°Col| A A3}

EZE RNA 20 w9} random hexamer (Promega)S Pl
95°Col A 5 &3t 71Ee ¥, A DEolA 5 23 ¥HAIA
o}, 21.5 i) ZF45(RNase-free), 1 p/¢] 10 mM dNTP, 6 p/2)
5X RT buffer (Promega)$} 0.5u/2] AMV 9AALEA
(Promega)S H7FsH F, A==2lA 20 231, 42°Col 4] 40 E3
HREAIATH REEAHE-2 95°CAllA] 5 27F 7FE st HALE A
£ B

4% DNAZ FHOE dlo] 7|EoA Al gdhe Zeto|mA
E (enterovirus 11, I, VII, rotavirus group A III, IV adenovirus
VI, VIDE ©]§3l nlolgiag SE3141L Belobin(BG 1, 2)
< DNA SFoH2 Adslr| $3] YAz o= AR8Ilth
SEA AMEE whgol 2 2Ae gy ) 7} ZalolH 25
pmole 3} 2U rTag DNA F % 8.4 (Takara, Kyoto, Japan)E
Yol 139 Z70)A PCRE AAEAT 90°ColA 1 &,
94°C, 45°C, 72°ColA 232} 30 24 3 F7], 94°C, 45°C, 72°C
AA &4z}t 15 &, 15 %, 20 =5 27 F7], 72°CoNA 2 B3
AXZL 5 a°ColA B3Rt S PCRAES A
S 95le]  99°Col A 10 F-7F DNase (Amersham, Piscataway,
USA)Z 2|3t ¥ 3N NaOH (10% vwv)E 5 E3F A&
AAZTE L F 1M Tris-HCl (pH 7.2) 2 4l (1/20 vol)} 3N
HCI 4 ul (1/10 vol)E 718t F 42 Yol 5 &7 x5
12X SSPE (saline-sodium phosphate-EDTA buffer, Sigma) 50 w,
10% SDS (Sigma) 0.5 W= 715k & 43L& & chipdll FU3tA
40°CAA F=F AR RREAIZTE 1 F 3X SSPESIA 2
H3F, 1 SSPESA] 2 &3 AlHstet. Aabs #HolA 27y
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(GSI Lumonics, Scanarray Lite, Ottawa, Canada)E laser power
80-100, PMT 80-100914 &€ A& E it 93510}

g 7

PCRO] 2|8t Hjo|2A HE X 8H

AzeFellA] B vlola] o= IHHH F 10 /9
AFE gl Alg2RE Ay vlolg]lx f3AE A& pan-
enterovirus 5013 primerZ ©]-8-3}] (DNAS AT &4
# cDNAS FY 2 & enterovirus 5-NCRO] H| 7124 Bo5 &
oldo g FEsh= PCRE A3 10 712 AE % 7 719
ZAAN A enterovirus 5-0] = 9] F-3o] H1F ST}

7} PCRE A4E DNAES TA-vectord] FE2H T r e
5-NCR9] @7]*X 82 Dye terminator WH o2 ZAA3}H o
GenBankell 5-5% Funtole]x 17)qd A4 A 8-30004
coxsackievirus B3 (CB3)2} 99%2] homologyE Zhe nlo|# 27
AZEATE A 84, A 8-6, A B-790X4] echovirus 303} 94%2
homologyS Zte Hlo|e]27), AlE-8, A18.-9, AF-1004= 7}
7} CB39} 98%, 94%, 9% AE4E Hole FHA2 #AH
ATH Table 3).

DNA chip $E0{ o/ FHUHHI0[HAHE U REY 24
ASFAA vholez GHOE vhe AR Blojelsg

Table 1. Nucleotide sequence of the primers used to amplify 5-NCR
of pan-enteroviruses

Primer Sequence(5'—3') Position?
1 (EntF) AAGCACTTCTGTTTCCCCGG 161-180
2 (EntR) ATTGTCACCATAAGCAGCCA 580-599

“Positions of the primers were determined by reference sequence of
coxsackievirus B1.

Table 2. Detection of enteric viruses by cell culture, PCR, and DNA
chip methods

Sample Cell DNA chip
Number  Culture Enterovirus Adenovirus Rotavirus
1 + - - - -
2 — — — -—
3 + - ~
4 + - -
5 + - - - ~
6 + + + ~ -
7 + + + ~ ~
8 + + + ~ ~
9 + + + ~ -
10 + + + - -

“Virus-specific CPE shown in cell culture could be induced by other
than those three virus groups.
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7AZ317] 9159 DNA chip& ©]83te] AL &2 o]
X AREEF gjdlelg)2: HEE DNA chipd] A% Al 7
A Z572] vlo]2]2(enterovirus, adenovirus = rotavirus) 0]
Feshal #28-e WdE 4= 3ich. melx] DNA chipe] 8=
EolE WA ERI% & AFE HASIATE DNA chip A
Aol gt HB7ME 3] sk M|l EF(enterovirus, adenovirus
2 rotavirus)®} ROl RIS = Q= Z47te) FRe) 43
FF(reference)ito| 2 ~F- 0]-8-31%] DNA chip ZHALE &5}
At AL8-E DNA chipe] ZH(formatyS X8 4 712] Bglobin
| SlojA Alg9] ARSI Al thE g3zl 9
A& DA getd & AT FAARA(position marker) TS
Sh(Fig. 2A). AlE5 483 DNA chip?] AZ= Fig 29} 2
. 54 oiEve] A8 A9E 2Y 324 vlziRl Belobin B
AR AR P45} vhepar thE ulolya SRRt A=
SACE velhith F $A42E JgEE ARl SAEAE
Bo FQr}. FFvlo)2)2 enterovirus, adenovirus 2 rotavirusS
212y A83 A i A AA A HY HAE BAFoe
EA A&d vlolaa A gl A uloleze] fHFe) 3

g5l Q9E BeiFgnk 3 A ) Eavlelss g BT

N

)

rr

O

Cell Gel Electrophoresis
Culture Seauencing
sample 3, % g (A7)-PoR
Collection Intracellular # Amplification
Nucleic Acids
Extraction DNA Chip
Analysis

Fig. 1. Flow of waterborne virus analysis by PCR and DNA chip.

a. Negative contro! b. Positive control

c. CPE-negative sample d. CPE-positive sample

Fig. 2. Cytopathic effect induced by enterovirus. a) negative control
(mock infection), b) positive control (inoculated with 200 PFU
poliovirus type3), ¢) and d) 7 day post inoculation with 2 different
water samples. BGM cells were used for sample inoculation and
culture.
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Table 3. Sequence identification of the PCR product

;ir;il:r Identification? HOI?(;})O gy
1 — -
2 — -
3 Coxsackievirus B3 99
4 Echovirus 30 94
5 — —
6 Echovirus 30 94
7 Echovirus 30 94
8 Coxsackievirus B3 98
9 Coxsackievirus B3 94

10 Coxsackievirus B3 99

“Identification of the PCR product sequence was determined by com-
parison to the GenBank reference data.

Fgoz Ve, T chip Aol VeERd F0Y mgk Ew)
oy~ A X A9E B FATKFig. 2B). 1)
#2~F ©|-§3 DNA chip FAFHF Foll Axn)FA T} vlolz 2
dFhoE AAHHE F 10 /9 AIEF PCR &, 42 B4y
DNA chip HH.0 2 ZANST W&} tH(Table 3). DNA chip
ANATE A FA 9g dajel JX|g AE HojE
Atk F 7R A 25 10 9] AR F 3 RIENE |, 2,
s57F dlelels 4o ® 7 NARIERE 3,4, 6,7, 8 9, 107}
Hho]# 2 g o2 vfeRdT) uloleiX o R vERG 7 A A
B9 48L& F2A #4499 2 DNA chip ol o5l 25
Zfutolg 22 AX|shs AAE BTt

{
=

I

BN R o 247 AFe] Flde FF AR gl
SjEF ot} LA B BRI Hojsle upol#e] HE
Aioll= A, 2, T AR B AEEA F U
50 7iIEY] ZEH7] wWEoltks). webs S350l
o wielgii ENEART 22 AHEE e tiEAdE 27
A SAA F-249] SRt A2 ol glom ik
Aolle AzAF e HAdol, aRla $AF Fodde AEE
A9] Rl=7} SR 71417 2 Aelek(7).

At ghA)7] St wholEl g HES Sls) AR Y IRt
QWi ot e AEMG ZeAde] FdE ujFAl
ZEATE Aotk 53] 4443 sle i EE 4Ll At
Sshe Axmdie &eld FEE AsEFIes 489 4
A oAAE Wol Ads ATk 2y il FA T 55
HRo]gj o] thit ZEAdo] 7] tEarl B AlZHHasE B

7] galA] LAE 2 F B MRS AR ] o= A
A& N7 sk AN PEE A Grh(14,19). 53]
olAF BAHSE Yoz e 5ol ARE ATE A

DNA chipell 2J3F FaAmlelgi~ HE 189

NCR~1kb

Coding region 7.4kb

161} { 500

¢
t

Primer1 Primer2
Fig. 3. Genome location of 5'-specific primers for enterovirus

detection.

A

B-globin
Enterovirus
() Adenovirus (Enteric)

Adenovirus (Non- enteric)

0000
008 e

o
@
O
@
e

Rotavirus

® o
Negative Control Enterovirus
Fig. 4. Detection and genotyping of enteric viruses by DNA chip. A.
Schematic illustration of DNA chip format: spots represent different
types of oligonucleotide probes. ‘B-globin’ represents 3-globin probe
as a position marker for locating probes. Other spots represent entero-
virus, adenovirus (enteric), adenovirus (non-enteric) and rotavirus,
respectively. B. Validation of DNA chip using reference viruses: three
different reference viruses (enterovirus, adenovirus, and rotavirus) and
one negative control were tested using the same method described in
‘Materials and Method’.

Adenovirus Rotavirus

ulell Aol s A9l Askd Rt glo] A gl
of BARl MESHES =htriets M7zt 2 wid F
AGAGE HAaslEhe Ao] ulAsiti(19). 0|9} 2 EA 4
] DNA chipell 213+ A& A|25-S A Zald-PCR gl AF
Sk Al HAske] s 2o fAIsL B4 F
o]& ANAE HASIR A8 AF T 24 AIEH 3 Y
ofjell Mz 3ALS Halslil (DNAR Agsie] B} 3-4 A]
A vlolgs HAE 9 /Y oRE Add ¢ ok(Fig.
4). DNA chipdl 93 A& AEZuFAS oz 3 pan-
enterovirus £°] PCR A2} 100% Y3l EF3 AE 59|
3& VFERN ATH Table 3).

e} AlEujoke)] &5k vlolelk A& d3R= DNA chip &€
PCRYY 93t A&Ade}t 3] dAetAe Fken 10 719
AEuF FFAE £ 3 717F DNA chip? PCROAM = SA4=E
e TH(Table 3). ol@g BEYA]9] 7153 olfE2E 98 714
7F A& = JAe} TR FEARQ] 2R 2 Wl 9%
AEYY 9] A 2e]7} 7] WEQ Aoz FEch x|
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GGl e A& Foll EAsk vlolgl2 R AIgle] Al
FFo| 3430 A3 oJd HEYZE CPEE UERITHH HE
oz AFHAK1Y), PCRY] A5 AEstnAshs i vt
old2E FEL F Ue FA Zo)HE AHE3SI(12-14)
DNA chip?] 7% A&tk e vlole]29] Fo] {3}
o deH oz Ak 574 LeawIHLEs BRAE A
et &, 7 W o v)E] 4EH9E A7) wiEol weF
AZagFa vlolg vt AgE AEFEAE Hold 4§ PCRo]
L} DNA chip Al28lol X S402 949E 4= Qi

oz FEE 4 3 DNA chip A28 4L A8
gt g 2537t 75t Alo)t). Chipel A S ¢
7|12 AREE feto|=geknd RS S IFEHEES
A 5 9leaz sk o Jle] A8 gk T4 4
3kgo] 7hsshe gk WMol 2ogdagells g oA Ao 7l
ool #=o] 7hsste RS AR ZERE YAl
F W Aol X gEAo] shEslt). old tldled £ &~
Mg APz FAo] FFsiE ] Qo] AR 2}
St hedtthe e B S0 A8 EAe] Hast AN E
Aol A 719 Holdt.

A, DNA chip Al&81e vlojeis AEo R tigh Ao
tate] AR £ T4 ARE AFE) AEuPo] <%
HEe 4 plaque 29SS 531 nle|gAE oFEedla
ojolA] FelahAY, = WP 52 AME-Sle] 7AE Hlold
2:9] F57E5 A8l PCR Tl 98 HEshe Aol |7
AEZAA F dojeuo]29] F7IME Ats9} vugo 2N A
B 28714 BA4o] Feslth. 1eu o)#gt vhHe ulolgl A
A& AT SHH o o|FojAy] IwkHoZ WL Azt
I vyt Bad HWE FFo] Fasith DNA chip Al2=Hle
AzAFo] B FAl| SAulelH A FolA 7P MhiEHA
#AZ 5= pan-enterovirus, adenovirus, 18|31 rotavirus®] o]
7VealA HdEF SA 1 AR BARAEE AlTdezA o
o AEE BAsloksls AANEATAM £5HE A 1
2HAQ1 Az ZAulE AR 4 Utk EE @Al VlegEL
2 FE Aol A7IMEZAR ol st dAle HxE e T
AL & 4 Qo1 adenovirus?] 7350l M9} 2o FE sybgroup
EE typedl Holdt GUIMEL FRgchd 0|5 yutoz {2
Hol| Bolgt L) uFFHLEE GAAE UxelE 4 o]
DNA chip Al2=®le} B84 Z7171 7€),

A Fo] vlolel& HEFAP F DNA chips HI%, &4
Shik-3-2 o[ g3t Ala®le EF (RT)-PCR #4-& Atk
(4,12,15). ©] (RT)-PCR AL WhA|Re] Eulzd 9 S8
Aol HAFIL 8E4L 5 7t Alefo] Fastd 7ssitid
Agrsla A& T4 20t 18y ICC (RT)-PCRY 22
£ WHE AT 749 PCR AES ArigEe s Bisld A
o5 WG] wiiel WHHHRT)-PCR H4& HEEA] 525
sffok 3tA)2E DNA chips S-8& 7-9-oll= o] Z39 Age] 7
AT & A8 HEE wGATY AFTY) ule] g
RNA Ex= DNAE £2]3}9 DNA chipell #3] E43h3-2 3}

o
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AgRA BFe] =948 5 Eold Aotk 18y £
3)4-S DNA chipell A4 ¥HEA17171 $I8iA= 7.7 kbell A
A kbpoll B3l 71 Zolo) Fuxe) Afety FF wAwk
(cross-hybridization)o] §1¢] FHFEME 7158HA) s F
£o] DNA B37e] TjARle] #xio)m F3 o uf upoje]
subgroup R type 1 X T4 AEAHT BA olo} 3irhe).
w2k Hiolg 2 A& 9 548 DNA chipS 1918 AS-olle
o|¢} -2 3 Eo] atej]ojof & Flo|r},

ARAH o2 BAA Rl 9 Fuulolals AE-E 9t &
IFEELEE DNA chip® o83 2% npolEx A& 2 #
Y F4E FA 9T & domg A& AAE =&
& F Ao, 7[E WY dXg e HAFo 2N 4
o] Jed& Hol FQUh ©l YolrbA DNA chipe] A3<
TRAA, 2%, 148 #Hhigh throughput) 2831 2539
7VeAdS meigithd k% HE ol ZALATE, SHadT, AA
ol Xl EEA 5ol A 7)o Aoz Aekdc)

oy it g

ZHAlel 2
B A7 Asuetn audTAacie, 2000 2 BAR
A% 1728 7)EAFNEAY (BAE], HMP-02-PJI-PG1-
VNO1-SV02-0015)cl] &]8}e] o]Fo]7 A,

Hu2

o
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ABSTRACT: Enteric Virus Detection from Environmental Sample by Oligonucleotide DNA Chip
Jeongmi Kim’, Sung Wook Yoon'?, Youngmee Jee’, Jaeduk Yoon®, and Yong Seok
Jeong'*('Department of Biology and Research Institute of Basic Science, Kyunghee University,
Seoul 130-701, *Microarray Center, BiomedLab Co., Seoul 110-744, *Department of Viruses,
Gastroenteric Virus Division, National Institute of Health, Seoul 122-701, Korea)

The usefulness of oligonucleotide DNA chip was evaluated for detection and primary level identification of
major waterborne viruses in environmental samples. The enteric waterbome viruses included enterovirus, ade-
novirus, and rotavirus. Total intracellular RNA of 10 BGM cell plates showing virus-specific cytopathic effects
was extracted at the third day after inoculation. The intracellular RNA was then subjected to either enterovirus-
specific RT-PCR followed by sequencing analysis, or the DNA chip. Seven out of 10 positive samples in cell
culture were positive but the other three sample were turned out to be negative by both RT-PCR and DNA chip
analyses. Nucleotide sequencing results and the DNA chip hybridization results of the RT-PCR product were in
complete agreement in the identification of the 7 positive samples as enteroviruses. Using the DNA chip, it took
only 3~4 hr to complete detection and primary level identification of target viruses and additional procedures
such as gel electrophoresis or nucleotide sequencing were not necessary. We believe that the DNA chip system
can be employed as a highly effective and new detection methodology for environmental viruses.



