5516 % 45 5 W il R (8RB W) Vol. 16 No. 5
2010 4 10 J JOURNAL OF SHANGHAI UNIVERSITY (NATURAL SCIENCE ) Oct. 2010

doi: 10.3969/j. issn. 1007-2861.2010. 05. 004

7R R 48 77 7R K A B B IR B A T R BT R

% WA, % M, F &, ETIM, FHL

( B¥g R B S5 k2 TR, Bl 200444)

A - KR rP i 7 AORL 14 250 A R 2 3 A 0 ) 1 A 55 20 31) L S e A - S A B 3 s A R 2%
XPRELL A RE RIS BRI AR (5 B D SO B A TR 45 70 1. 5 A PRAR MU , 1848 RT-nest-PCR 73 TR )2 HOR T 34 4
S PEAZ IR BORKLIN G B , 205 R S B0, IR 46 J T 08 70RE HP B8 IR S0 1 AT RE A A0t [T A g B MR . 5 315
Sy ARSI EN 75 K AR BB 1k K 10 R RE AT E BT KRR B A SRR, AL B- AR UTRE 5 3.5 mL, B IBEE MHE 2. 1
mL. 3 FSRAL BN-SAL SR TTVETE XS I3 41 3 A 15 7K AL BB 7ACRE 18 2 ARG 0 J4 , 1E 7K 100 60 H 7K 100 249 8 3 0 B0 25 14
FETE. T350, hil 5 14 2 D PO T34 S VAL IR e BEAY P BORE B v iy, S T R K A BR58 rh A3 36 0 2 A9 AGL D A

BEEF R SEA.
K FALEN-SEAL R DT s DRI B ; 3B 5 B ; Wi #% 5% PCR; S0 PCR
hESES. X 17 ARG A TEHES . 1007-2861(2010)05-0465-06

Application of Two Methods for Concentrating Viruses and
Detection of Polioviruses in Water Samples
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(School of Environmental and Chemical Engineering, Shanghai University, Shanghai 200444, China)

Abstract; Effective enrichment and recovery of virus particles from water is the primary task in virus
detection in water samples. The present study used sodium chloride-aluminum chloride precipitation
method and cation-coated filter method to concentrate polioviruses from a simulated virus contaminated
water sample and a real untreated water sample collected from a sewage treatment plant in Shanghai. RNA
was extracted from concentrated viruses and then reverse transcription-PCR ( RT-PCR) and nest PCR
were perfomed. The results revealed that polioviruses could be detected from the real water sample by
means of two concentration methods, indicating that viruses had been effectively recovered from water by
those two methods. The presence of polioviruses was detected from virtual volume of 3.5 mL untreated
water sample using sodium chloride-aluminium chloride precipitation method and from virtual volume of
2.1 mlL untreated water sample using cation-coated filter method. We also found the presence of
polioviruses in the influent and effluent water samples collected from another three sewage treatment plants
using sodium chloride-aluminium chloride precipitation method and RT-nest-PCR detection. In addition,

a recombinent plasmid containing poliovirus-specific fragment was constructed and prepared as a positive

W5 HEA:2010-07-12

ST (K (1R FF% L 4 Ve 001 H (40830744, 40973073, 40073072 ) 5 - 85 K 16 4 W5 F5 A 75 74 4 00 BB 19038 4 V% B 01
(SHU08021 ) ; I 21 £k 4 %¢ By 55t H ( A10011109006 )

B  SWILT (1968 ~ ) , Lo, BOB Wt/ S0, BF5 07 10 o35 el S PR BB, E-mail:mhwu@ staff. shu. edu. cn



356 ISV NE S S E I A Y

16 %

experimental control for the further poliovirus detection.

Our study provided preliminary data for

applications of the two different methods for virus concentration in water samples and observed potential

enterovirus pollution in aquatic environment in Shanghai.

Key words: NaCI-AICl, precipitation method;
transcription-PCR ( RT-PCR) ; nest PCR
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Table 1 Sequence of primers
514 J#5) (5'-3")
WAIE RS Y ATTGGA TTGGCCA TCCGGTG
S A s 14 GCATTACA CTGTACGTGCAC
S s 14 TCCACCA CCACCCTCT CGACTC

1.2 WX

12,1 KRR 4 43 15 T 1
1.2.1.1  EAbsn-FAb s Uiieik

FERERE KRR tpoin A AN FURL A 7S K SR R
TR, L 4 ik 3 1% F110..005 ~0.010 mol/L;
4 CHBEAW)G,4 °C 5000 r/min Z.0>15 min; 3 _F
L UUEY A 1 mL H 2 iR-EDTA 28 il vk i ;4 °C
1 500 r/min 0> 10 min, B FW, BT 1.5 mL B.0
B, -20 CURTERTAG.
1.2.1.2  JEE0 R

TR K FE I 38 5T, JE A 5 mL 250 mmol/dm’
SAA R T YR R i B 1 HC AT IE H A 5 AR S 500
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mL /K AE 200 mL 0.5 mmol/dm’ i R 4K Vi3 i
DRI ; FEUEVE, FEAT 10 mL 1.0 mmol/dm® & 42 Ak 4
VA BCUR LI B 5 ICERUE TR, A 50 L 100 mmol/dm”
Bl A1 1 mL 10 x Tris-EDTA (TE) ZZ k. ¥ bk
WM A YM-50 8 yE 4,20 C,5 000 g & .0
10 min, AR A ZY 500 wL, BT 1.5 mL B.04
Hr, =20 C HRAFRRAG

1.2.2  Jp#: RNA A9

e RNA $2 0% IR0 & Ui B 5 647, B 140
WL R R AE RO A Z 54 560 plL carrier RNA T AE
WY 1.5 mL %) RNase free [ 25045 1, i HERE
¥ 30 s; ZIRPEE 15 min, I A 560 WL Jo/K L1, 4
e 30 s, ¥ % 2 A0 2 W FREAT: i S0 B B 2 P
8 000 r/min B0 1.5 min, FE PR, R UHATE VEH
HE B DR TR, FCE S mins JIIA 60 L
RNase free dd H,0, ZE & E 5 min; 8 000 r/min &
L 1.5 min, WAESFEE RNA.
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50 °C 30 min,94 C HiAE Mk 2 min;94 C 30 5,55 C
45 5,72 °C 80 5,30 cycles;72 °C ZE{# 5 min. JZ i 45
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Buffer,0.5 L dNTP Mixture (10 mmol/dm’ each),
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1.2.4 8K 500 8 45 S VAL IR Fr B o 20 JBORL bR

HE S R ] &

TETCH 8 P U0 & A 7 8 K I 7 RT-nest-
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PR, My TAE B AR TR A R R 58 A, Ak
PRI IR 7 51 [A) U5 5 43 AT i B BLAST EEX.
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Fig.1 Agarose gel analysis of RT-nest-PCR products

of poliovirus standard
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HHT il 28 B A, 2 fﬁﬁaﬁ R b B 1) ok A P X6T HE .
I 2 T R S 2 e R R SR R R R S RS R
unknown ATTCCATTCECCATCCECTAAGTCTTETCTCACCTATACAACTCTTTECTTCCAACCACTATETTAGCTTTACTTC 75
poliovirus ATTCGATTGECCATCCAGTAAGTETTETCTCAGGTATACAACTETTTGTTCCAACCACTATATTAGCTTTACTTC 695
IR R R e e R S R R SR R R S
unknown TCATTTAACCAATTAATCAAAAACAATACGAGGATAAAACAACAATACTACAATGGACGCCCAAGTTTCATCACA 150
polievirua TCATTTAACCAATTAATCAARAAACAATACCAGGATAAAACAACAATACTACAATCGGCAGCCCAAGTTTCATCACA 770
I R T R S 2 R R R R e e S R RS SR R SR S R R R
unknown GAAAGTTACGAGCCCACGARAATTCAAACAGAGCCTATAGCAAATCCACCATCAATTACACTACAATCAATTACTA 225
poliovirus GAAAGTTGCAGCCCACCGAAAATTCAAACACAGCCTATGECAAGTCCACCATCAATTACACTACAATCAATTACTA 245
I e R e e R S R R R R R
unknown TAGGAACTCTGCAAGCAATGACAGCAAGCAAGCAACATTTTGCACAAGATCCATCCAAGTTCACCEAACCCATTAA 300
poliovirus TACCGACTCTOCAAGCAATGCACCAAGCAACCAACATTTTCCACAAGATCCATCCAAGTTCACCCAACCCATTAL Q20
R R R S R
unknown GEACATCCTTATTAAGACCACTCCCATACTAAACTCCCCARACATTGAGACATATEATTATAGTEACAGAGATAAT 378
polioviruas GEACGTCCTTATTAAGACCACTCCCATGCTAAACTCCCCARAACATTGAGGCATGTGETTATAGTCACAGGGETAAT EELY
R R R R e R e R R R ST RS
unknown CGCACGCTAACTCTOCACAATTCAACCATCACCACCCAACAACCGGCCAATTCTETTETTGCCTACGETACGATEACT 450
poliovirus GCAGCTAACTCTGAGCAATTCAACCATCACCACCCAAGAAGCCGCGCCAATTCTATTGTTEGCCTACCETAGATEACS 1070
R R R R S
unknown TGAATACATCAGACGATACCGAGACAAATCCTETAGACCAACCAACCEAGCCCAATATAGCCACATACAGATTCTA 528
poliovirua TGAATACATCAGACATACCOAGGCAAATCCTGTAGACCAACCAACCOAGCCCOATATAGCCECATCGCAGGTTCTA 1145
LR R
unknown CACATTACATACCCTCACTTCGCCGCAACCGACTCCACACGATAETCGTEGA- -~~~ 578
poliovirus CACATTAGCATACCCTCACTTGCCGCAAGGAGTCCAGACCETEECTEGTCGARACTA 1200
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Fig.2 Alignment of nucleic acid sequence of RT-nest-PCR product with known poliovirus sequence
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B2 500 mL, 45 0 15 9 7. B W E I FE Ak A
ZER R (UL 4) 76 2 {7y RNA 3R il A I
FIAFBE K TR 75 , X 22 W] S AL BA- SRR SR DU VA AR
R R P Aol Rk 46 7 1R RE A 80 70 B v i 7K
RE AR B RE. TR RE Ao 31 75 A% R 1) /K R A9 A 3K
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Fig.3 Agarose gel analysis of RT-nest-PCR product of
poliovirus in contaminated water sample
SIRALIE T KA R B A T
R -E A B DTTE ik W A 4y 8 B,C,D )
PEK TS 7K E1 KRR R e B 7K 1 7K AR B 100
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Fig.4 Agarose gel analysis of RT-nest-PCR products

of poliovirus from the influnent water of No. A

wast water treatment plant
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Fig.5 Agarose gel analysis of RT-nest-PCR products
of poliovirus from No. B, C and D wast water

treatment plant
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WA AR TS VR M BRI, 7T 080 J5 4% cDNA 45
JRFN PCR 4758 r i ] BT, DA T 3840000 2 A T A
W A

T AR S0 19 7 2, 76_BWG T 0 3 A T5 Kk Ab
ST B K R H K KR R 1) T B G 7
REIR P BE. AT 45 5 5 LA R RS AR - Wi e B2 47
HBIF AT 45 S R ZE PU 2T 0 R 5 K Ak ot i — 2%
Kb B K v i T 75 14 B A £ 2%y 87. 5% 5 R AT 4
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