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A& w)ae] A% ZF ulelEAAlEE Poliovimus
type 1(CHAT strain, ATCC VR-192)e|w] wle|z}s uljake]
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Polymerase Chain Reaction)

PCRel| o145 primers 7|& o)A =2 7o 7
vlole] o] SRR (S NTR)e| 3]t3-6} (upstream primer;
5-CCTCCGGCCCCTGAATG-3, downstream primer; 5'-AA-
CCTAACCGGTAGGCCA-3) &J7] Aoz 2 (poliovirus
type 1, 2, 3, coxsackievirus type)e]] TEF FHo]x Zhi=}
o] o] 8l vhE vlo|zf~(adenovirus, Norwalk virus,
HAV Fell= Fo| g 24 eherha K s e] glek(22).

A A2 Hhe-47] ¢l ulele|2 Alg 10 plE Eal 99
Cold SEAF Ag-AIR = Ddegella] 43] 5 Hk-g-g<f 5pl
(53X 250 mM Tris-HCl pH &3, 15mM MgCl, 375 mM
KCL 50 mM DTT), dNTPs 4 pl(ZE%= 800 uM), down-
stream primer 1 W15 pmole), RMNase inhibitor{fRNasin,
Promega Co.) 15 unit=} " ALE A (M-MLY, Promega Co.)
100 unitS- Arisla #E£37] 5 25 plE ghaglo) o] &3
B 2°Co4 147 ukeA 7] F 99°CelA Sk nheA A
A2 AR T AL A8 w PCRE e

PCRE FApdk-ge] &yl &38| Tag polymerase
(Promega Co.) 2.5 unit, ¥F2-&<] 10 ul(10X, 10 mM Tris-
HCI pH 838, 15mM MgCL, 50 mM KCl, 0.1% Triton X-
[00), upstream primer 1 pl{15 pmole}s Y7 HEFHE
100 pls k& 5 DNA thermal cycler{Perkin Elmer Co.)E
Apgaled vhesl 7S 2o R(95°C 18 30&, 55°C 1%
302, 72°C 1% 30:%) 303] wrEaElgic). PCRE 22
BlALA| B agarose(l.5%, agarose LE, FMC Co.)} gel 7]
£ & F ethidium bromide 9-N-g sled Fulaldr)
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pHE 5022 227 of3}e(cellulose acetate, 0.45 um, 47
mrm, Nucleopore)2 2 A &5 ojdstgdnh 25 of3pute] &
Ayl Balg 2E-R e (1.5% beel extracl/0.05 M glycine(pH
0.0Ne2 A & pHE 402 vl FEabie)
24f pEe g AL4EE= PEG o] 3$ gakd golg
pHE 72-74% 2 F NaCl(FZw= 0.5 My PEGE000
(FHEFFE 10%) W3 4°CeollA 1247} olah whx|gk
8,000 g2 4°Col4] 30% F4b dAEalsted AHEdL vl
T pallets el Tris-EDTA 526 o aldalec}(18).

5714 549 4% IN HCZ 235 442 pH 35
2 g & 305 71eF A3 10,000x g2 4°CellA] 208 F4
A4 HejEie] Azale Welw AFEL 0.15M NaHPO,
(pH 9.0) &6 2 3] %4] v} pHE F4H2Z U570
AHEERIEH(15).

oFe] e ZEZHe] 7% Standard Method(10)2] HHH-2 W
date] Abgstgied miA Amel AlCk 492 HEE
0.009 No| E %= H78}57 1 M Na;CO, B o= pHE 6.3
Ar g g 222 ghE F 7000 gE 108 EoF A%
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A 147 Bt 2as 14 Relslg ol (Beckman L7 ultra-
centrifuge, SW50.1 rotor). AF5dl-2 vle]a FAREE Bol
0.5 ml?] PBSZ =41 3 ARg-sledcl2l).

EAAZIYe A 0ml AR ABE FAARA
5 ARAEE BTH 2REE % F Assrh 2
Eay Alml AATbA] —70°CeA ®akelel en] PCR
< F}7| 4l Sephadex G-50 resin(Pharmacia Co.) spun chro-
matography 2 Al 55 &FAAgE F PCRE <& vH33).
2] B2 AEEEE vima] fH 2dE S5
AT T2 vielels ARE AR F e FEE
Mgt AlmE 5l £ PCRE Hlelz|2F JEslgich

#ayth Azl ez AAE-S 1.5% beef extract/0.05
[s]

I

spare] LR A2e] AR dgon 359 wm
2ALE Eo) A BAA 0T A BuE ol fald AR
2 ¥3e)3 PCRE o] 4ale ulolel~g AETYTh A

FHE 19959 99eiA] 10€el] A Sslatglon], 414
£ 3k 2R ) Aalm) vk, SakAe] =)E 24 A
Hez B8 77 A & 10019 Az, A4 27 H
Ala] & gAlg] AEE AF wlel# LJAES BA

apearh(Fig. 1.

w2 ol

An 3 o

PCREO| {3t

Churgmangch'on —,

Fig. 1. Sampling sites [or surveying of virus concentration in
Han river.
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Fig. 2. Limit of detection of polioviis RNA by using RT-PCR
{1: 10° pfu/ml, 2: 10° pfu/ral, 3: 10 plu/ml, 4: 1 pfu/ml, 5: 0.1 pfu/
ml, 6: negative control (sterilized water), M: size marker (1000,
730, 500, 300, 150, 50 bp, respectively)

Tde FEE AR njolel2e] primer Solge] s}
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Fig. 3. Detection of seeded poliovirus in sterilized water by us-
ing RT-PCR processed by five concentration procedure (1-3:
Adsorption-Elution/PEG precipitation method, 4-6: Adsomption-
Elution/Organic  tlocculation method, 7-9: AICL floceunlation
method, 10-12: Ultracentrifugation method, 13-15: Lyaphilization
methad, 16: negative conirol; L, 4, 7. 10, 13: 100 pfu/ml; 2, 5, 8,
11, 14: 10 pfu/ml; 3, 6, 9, 12, 15: 1 pfu/ml}
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7

Table 1. Comparison of virus concentration methods by deter-
mination of detection limit

Method/Virus{pfu/ml) 100 10 1
A-F/PEG ppt* + +

A-F/OF* —+ + _
AlC, flocculation + - _
Ultracenirifugation, + -+ -

Lyophilization

“Adsorption-elution/polycthylene glycol precipitation.
“Adsorption-elution/organic flocculation.
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Fig. 4. Detection of enterovirus by PCR in Han river by PCR.
(A) tributary areas; 1-8' same order of sample No. in table 2, 9
negative control, M: size marker. (B) main tract; 1-10: same ord-
er of sample Mo, in Table 2, 11: negative control, M: size marker.
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Table 2. Detection of enlerovirus in Han river during 1995 by
using RT-PCR
{a) Tributary areas

Site Sampling date Sample No. PCR rcaction
st, 1 Sept. 11 T-1 +
Sept. 20 T-2 =+
Sept. 27 T-3 -
Oct. 1 T-4 +
Oct 5 T-5 +
st 2 Sepl. 13 T-6 -
Sept. 25 T-7 +
Oct. 8 T-8 =+

(L) Main tract
Site Sampling dale

Sample No. PCR. reaction

st. 3 Sepl. 27 M-1 -

Ocl. 13 M-2 +
sl 4 Qct. 11 M-3 -
st. 5 Ocl. 11 M-4 -
sl @ QOct. 11 M-3 -
st. 7 Ocl. 13 M-6 -
sl 8 Sept. 27 M-7 -

Oct. 19 M-8 -
st. 9 Ocl. 9 M-O -

Oct. 19 M-10 +
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ABSTRACT : Effective Concentration Method for Applying PCR to Detect Viruses in Waiter

Seung-Hoon Lee and Sang-Jong Kim* (Department of Microbiology, College of Na-
tural Sciences, Seoul National University, Seoul 151-742, Korea)

In detecting pathogenic viruses in water sample, polymerase-chain-reaction (PCR) amplification was
uscd. In order 1o obtain the intact viral particle, five concentration techniques were compared and an
improved procedure was developed with some modifications. Among them, adsorption-elution/PEG
precipitation and flocculation/ultracentrifugation were more efficient than others with the detection limit
of 10 PFIJ ml™'. By the additional step removing inhibitary compounds for PCR reaction, the purity
af the concentrated sample was improved and the detection limit was lowered by one order (to 1
PFU ml™"). To examine the availability of the optimized procedure for field surveys, the distributions
of enterovirus in Ian River were estimafed using the nowvel procedure. Seventy-five percentage (6/8)
of sewage samples and twenty percentage (2/10) of river water samples were positive for enterovirus.
These results indicate that adsorption-elution/PEG precipitation by PCR method is useful for the
prompt and handy monitoring of viral contaminaiton in water environment and pathogenic viruses are
widely distributed in water environments of Seoul.



