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KAHKP S MEBREEE PCRERBAMRT"
EEFEY REFC OREE ARE" kEE 2EW

RN FEMRESHNESERE A 510070y
(HBRAY BH 350007)°  (hERERRURENES R 430071)°

BE: WITKHE (Selmonella sp. )| X ILHE (Shigelln sp. ), FHEFTE ( Pseudomonas
aeruginosa} . FftH M B KEHFFH OL57 ( Eterohaemorrhagic O157) MBNFEMILEE ( Vibrio rah-
aemolyticus) S HAAKPAERHBSESHERE. BECINSEEH . BEFETE
BRFFEER, @GRS X EETESIY. WA PCR F A 10 TR M 30 BRAMEHT
SItE R, Hid L E PCR Ktk R . S£4#1THE, EERSTHHARE. W
SHB TSRS, HANEE THREE . BRTRAL, TRHERER. 5 UgEBgH
BRI MBERRNTFFEANLY 4, EEPCREMEHELR 10" ~ 107 cfu, RRFE S~
6h, EXFERBMIENHTER FrH—. BE., BWNEER, STHSTWRATHEER
KERH, B PEREE. AREERESSE.

*x@A: £EPCR, RRHRRE, £F

mESES, TS207.4 IEFRIDE: A XEHKE. 02532654 (2005) 03010206

Study on Detection of Five-kinds of Pathogenic Bacteria in Drinking
Water by Multiplex-PCR *
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Abstract: The five kinds of {ood-bome pathogenic bacteria including Salmonella sp. . Shigella sp. . Pseudo-
monas aeruginosa , Eterohaemorrhagic 0157 and Vibrio rahaemolyticus that couldn’ t be detected in drinking
water. The five pairs of primers were designed and composed acconding to the toxin genes, high-conservative
genes and specific genes of these pathogens. The specificity of individual primer pairs in PCR was evaluated on
DNA templates of more than thiny differemt bacterial isolates from ten species. Through optimizing the svstem and
condition of muliioplex-PCR, the detection sensitivity was improved dramalically. Mulliplex-PCR analysis was
primary performed on severai water samples. The method esiablished shortened the detection time and provided a
cost-effective way in maximum. The experiment showed the mulliplex-PCR using the five pairs of primers pro-
duced specific amplicons of expected sizes, the detection limits for the bacterial largets were estimated at 10! ~
10% efu for one essay. Tt anly took five to six hours to detect a sample, got the single, steady and elear resull when
the method was applied primarily in the analysis of water samples. The informative supplement to those areas
which were envirenmental inspection, water deieciion, food sanitation supervision , commodily inspection and de-
techon, etc.
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S P EITF Sy B A ERAME, Ry s e Rl e LatH M
P 5 B R AR AYETEE . B AU B A AR, B TR M e T,
—REE S ~7d BbEL, BT B s BAN N R REIRE . IE KRR BRI
sgrek, KRS, R, UM, AN PCR RS, LI
B R . BRI, Pokm g AR TEOR AN, A¥E R PCR —
WEEE BRI — R, MRS, KPREEARELE. MREFINERNE. A,
FRE AT PCR SR EARR, ABURA MR . #UR. RN
B, KEIREEEP FRRASE D -/ BRT HE3 M BN E RN, &
[ E T A %5a [ 4% PCR, HKBFTH 0157 SHE¥ REURERBFERUTTR
L ERBEEEALY, BUSEASET . ASCH AR SFUKREENZRE L
BORE, MEEWITERE (Solmonella sp. ), k¥ K (Shigella sp. ) . SR A
( Pseudomonas aeruginose) . a4 AU A 18 O157 ( Eterohaemorrhagic 0157 ) HIg|¥HE
ML (Vibrio rahaemolyticus} 5 MK P ARB R MEURE, H £ E PCR K4
AR, BB KR 2 MR BUR R E A

1 #R5HE

1.1 BEk

AW RN TR R T TR AL 30 £k, HeP g P AB AT E O157 3 8. BIA MIRE
HEMPE R, SR ABKEREAER (GDCIQ) ELFHMLER, HEEWNKRE
(CMCC51252) . HERLTEE (CMCC51572) FRGEWKE (CMCC51592) . B!
fFFEYITRE (CMCC50093) . 177 iF JTERE (CMCC50071) . BUAFEDTTIRE (CM-
CCS0115) W RIAEUMA IR AR A R R A RARM, HRERS N
REREWHTEN (CIM) {RTFHR.
1.2 MBS MENE &
L2.1 #ARSE: FTAIERISR T LB R (I RAMEYHEARL 7L
), 37°C, 150r/min AT RHESR, XK ODg KK 1. 0 BSR4 .
1.2.2 BURHI& . SRR SoL LB HiAEF PR, HEFR L Sal ITAR
L& g, 8,000/ min B.C Smin, F_EFE, A 500uL 2wtk (SOmmol/L Tris-HC!, pH
=8.0, 1.0 mmol/L EDTA, 0.5% Tween20) , {5, ¥{A& & F TAEA D E S 10min,
A 200pe/mL B9 E E B K, 65T {2iH 40min, 13, 000r/min B0 10min, Y& HiE,
BRI AR, TA4CHRAFHH.
1.3 PCR3|#H&

WO keI "L IR Primer3. O 3K{ESMHT, RHESTERS| T FIB TR,
SRR S B4, K ElEn e, WITRE. BB W KB E 0157 51kt st H
BARIA A, SHEHE., SIFE Y h EEE T 50

2 PCR # iR PCR F=H5Hh

2.1 #B&EPCR
2.1.1 2% PCR ZRi{K%: 1 xPCR Buffer, MgCL,2. 5 mmol/L, dNTP 0.2 mmel/L. ( 3

H Promega 2Y)), %34 0. 4pmol/L, Hot star Taq f§ 2. 5U (3L K a2 a]), B
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R Spl, MK ZE S0pl.
2.1.2 HH PCR M, it PTC200 MBS LI 14, 5 Fh80m MIB AR IE A
[l BB 4 e AEPE 94°C Smin, ZRHEIF 94°C 40s, 63C (WITIKE) /60C
(OI57, RIFIMINE) /58C (HEWIKHE. BMHAFE) 40s, 72°C 50s, 30 MEHE,
72C P 10min,
2,2 ZEPCR
2.2.1 ZEPCR KA 1 xPCR Buffer, MgCL3.5 mmol/L, dNTPO.2 mmol/L { [d]
FE), 0.2umol/L IpaH, 0.2pmol/L OprL, 0. 3pmol/L IpaB, 0. 3umol/L  HIyA
0. 4pmol/L Vpara, Hot star Taq B ([W].[.) 2.5U0, #R5ul, MKE 50uL,
2.2.2 £ PCR KN &{F: #5485 PCR FfET% PCR, R &4k, 4 94
%m,;ﬂﬁ%%xlmn6ﬂ:Mm 72°C 100s, 4 ARG, BAKBEFREMI1C
4 EIN . FLEKIRE R S8CHE, #1715 PMEH, 435 /HEH . T2°C ZEA# 10min,
2.3 PCR 1

1. 6% GEREFREEIE K, Gold view Jufa, SERIBERSRRIR ST R4 UV | TRELER
2.4 HFE

¥ PCR P4 i 7404k, R4 BT 2wl
2.5 %EPCR REENTE

B 5 FRERMER VR AR EX BN, T LB SIS E BT R, AR LL 107 cfu/
mbL SRR ST, FAEREMEKL 10 MR SHFLH#TELRE, 7,000/ min &
L 20min, CRPHE - {5018 DNA, FH R

3 RS

3.1 HBEPCR

3.L1 519Rit: RIS MEURERRIELE D RERIES 351, 450k, B

MR YF P B (165 ~23s rDNA) 60, @M R HUR H (ipaH) | RV FHA

HUE B (ipaB) . HETFNHMBERE (hyA) | BHAFEE R IEE Q FA LA oprd.

(& 1) o AR4E Oligod. O F1 Primer3. O #{FFL 7 446 31 3 1T FIERIE 4047, BRIES|1
£1 SHERAZEPCRIYFER, BERF XN

it iEo EZF
W H £x (A slmrFEs Sty &
I s
BRIEE BRI EENEH bpal-F-CCTTGACCGCCTTTCCGATAC 376 ~ 396
611hp M76444
{ Shigella spp. ) (IpaH} Ipal-R-CAGCCACCCTCTGAGAGTACTC 965 - 986
Ee it ol | SMEE A L OptL-F-GATGGAAATCCTGAAATTOGEC 212 -232
504bp 750191
( P. aeruginosa ) { OprL) OptL-R-CTTCTTCAGETCGAUGCCACG 695 - 715
i it BEE 0157 Fm &£ gH HIyA-F-CACTAGGGAAGOGAACAGAG 529 - 848
366bp AF495050
{ EHEC 0457) (HIyA} HlyA-R-AAGCTCCCTCTGCCTGAAGE 872 -804
W Rt 1 HE B 1paB-F-GGACTTTTTA ASAGCGGCGG 723 ~742
] 315bp U66877
{ Sulmorella spp. ) { [palt) IpaB-R-CCCTCTCCCAGAGCCGTCTGG 1017 - 1037
T i 3 165-235DNA [GS Vpara-F-GOTGACAAAACAACAATTTATTGTT 96 ~ 120
175bp AF429304
( ¥ ruhaemolyticus) { Vpara) Ypara-R-CCAGTTTCGAGTTGATGAAC 251 ~ 270

i AR IS
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ZHEZREER, FuE£319ENABRTIME. BERKBESF®RT 08, RS
i BLAST #¥, i@i] GenBank, X &5|% Ky /= WEI M LIS, BET ™ PR
FIVT (B SRS @ T Lk 3 7F o

3.1.2 3IYEERAEEE . RIS X RHE PCR 51 91T 30 B RBURE
(F2) #47 PCR W, FAERRNBWIAE, Ak, AHETRRER2, SRIEHS]
YRR, RETHE 1,

1 3|1t RtEmka R
m 100bp Marker, | CMCC51252, m 100bp Marker, 1 CMCC51252, 2 CMCC51572, 3 CMCC51592, 4 GIM - Shil, 5 GIM
-Shi2, 6 ATCC9027, 7 ATCC15442, 8 CMCCI0104, 9 GIM - Ps, 10 ATCC43889, 11 GDCIQ - 0157 -1, 12 GDCIQ -
0157 -2, 13 CMCC50093, 14 CMCCS0071, 15 CMCCS0115, 16 CMCCA7001 , 17 GIM - Vp, 18 GDCIQ - Vp

#2 PCRI|¥MSFHALSEK

Btk kBT S lpaH OprL HiyA ipaB  Vpara
O AT GIM-Ar - - - - _
ERFREE GIM-Be - - - - _
W FRUTER GIM-Bs - - - - -
¥iE TS GIM-Py - - - _ _
FrRITH GIM-Af - - - - -
BRERARE ATCC9027 - + _ - -
ATCC15442 - + - - -
CMCC10104 - + - - _
GIM-Ps - + - - -
EREpmE GIM-Pp - - - - -
HERER CMCC51252 + - - - -
CMCCS51572 + - - _ -
CMCCS51592 . - - _
GIM-Shil " - - - .
GIM-Shi2 + - - - _
BIKRE CMCCS50093 - - - ¥ _
CMCCS0071 - - - + _
CMCC50115 - - - + _
CMCC47001 - - - + -
B il B GIM-Vp - - - -
GDCIQ-Vp - - - -
Pz ag ] ATCC43889 - - - _ _
GDCIQ-0157-1 - - + - _
GDCIQ-0157-2 - - + _ _
026 - - - - -
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sk
ATCC8739 - - - - _
ATCC25922 - - - - _
RS ERR MIGI. 18 - - - - _
EHOMERE ATCC6538 - - - - _
Bils 42 so T {1 1 57 - _ _ _ _

f£: + PCRRBIFEESH, - PCR BtEES S
3.1.3 PCR™l)¥: PCR PY&F, 455811 GenBank & BLAST [t xf, [l##k
a5 WITRE 98% . BRICH 98% | SRRH H 99% . RIMMIKEY 99% . Bt m &Y
KB HE 0157100% , &5 W ERMRAL B | SRR
3.2 £EPCR MR

£ PCR BR AR WEEER — B ik R T EEY 8, HogHy #acsEs
REHL, TEABHSH. REER, RNER. SIE %, Hik, &5hx
sEMAE, B XELE, S, &4, KE2HT L.
3.2.1 ZH PCR AR SIWE. TRHASKENS 3w, 23RHT
0.2pumol/L, 0.3pmol/L, 0.5pumol/L Hl 1.Opmol/L., 5 R ¥ ;L sriig.
ATEW, FHAHERRE, RAWERKAN S P E H pal 0. 2pmol/I.. OplL
0. 2pumol/L, IpaB 0. 3pmol/L., HlyA 0. 3pmol/L, Vpara 0. 4pmol/L, Mg* ' ¥F. 43 5IR
MY 1 Smmol/L, 2. 0mmol/L, 2. 5mmol/L, 3. Ommol/L, 3.5mmol/L fl 4. Ommol/L, %%
R8N 3 Smmol/L NERIL Mg HBE,
3.2.2 ZEPCR AR BXRE. BRAS—B KIRFE#ITELEPCR &, *
BRI G =Y, B S ME . — PCR &4FM0%ERl L, RHIM% PCR, B AR
BN 63CTH 59T, WL 1C 4 MEKX, BAGRET SSCHIETT IS MER, BiELRE
HEHRE PCR, 153 T BSR4 SEAEHE] . ZEME ) 1min, 1. Smin
2.0min, 2. Smin 3 4SE%e, 25K & 1. Smin 1 2. Omin HEBIHEWMEY, BISTEY
100s, ®EJfREIH— . BEm&Har.
33 ZEPCREAEHERT

FIAIZE PCR T AFMEGR MR BUE RN, W& EI 107 clu SRENBESHE
Tr10 MR, FEMENMAREITRIKER 10" ~ 10, 5 - HEE & 100ml
7000r/min B.L> 20min, KEEZEARE 3 %, O DNA M-k, RELULE
PCR &M, £5RWA 2, 5 MBUREK IR EE S9N, B0 % XEFFE 0157 10°
cfu, WITRE 10" cfu, FAKHE 10°cfu, SRHATH 10°chu, BIEMILE 10°chu, @it %
S SRR RIS R . HX AR T PCR § 1, REUER. Bdun
BRI 0157 3-5cfu, WITKHE 10cfu, HRKE 10ciu, ST 10 clu, B2 ML
B 10%chu, R AR S0 3 IR A 5 N 18 DB SR B R A S B RS R AT X 5 T PCR R i
ERRE, HAGIMELE, BXEREERE, KEFURERLMERET 10°cf
FlEREMEE" , ABIAEE PCR KM R GUE/NTEA AR LR, FEH R
HPCR R, &8 PCR BF WA, BESBRA. WHESHShE. EiETFIIE
REFRFOERMELR, HOWHHE RN AR,
3.4 KkEDARUBFEENSE PCR 494
3.4.1 RERKPMAS FEREKMEN: 5 100pl PIIKE ., SWKHE. TS,
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Fo i o Y KR FF B 0157 FRRIFE ML 3B LA 10° ofu %0 R & 09 38 WU A 5 100mL ¥ i
K. K. HARKBRRBAKEES, SEEREE, B-S05RmE DNA, LLS Xi5|
YIHATEE PCR W, SRER, 4 MoKy M HERERAW (LE3), Hd 1
~4 53510% 5 MEERABIEA . MYEK. BRAKMBIEKIGEN,

m | 2 3 4 5 6 7 2233 5.6 3 9 M 10

bp bp

—611 —
o4 6Il___
—366 —
—315 35w -
—175 175— e b

M2 REFHIARKER A3 ABENERER

m Mark DL2000, 1 10%¢fu, 2 10%cfu, 3 10°cfu, M Mark DL2000, 1 %K, 2 fuEK, 3 A¥K, 4 &
4 10%cfu, 5 10%cu, 6 10" cfu, 7 10%fu @K, 5. 6.7, 8 KAIKEEHLAN, 10 AR

3.4.2 SRAKPHEILMABRREAOGEH . ¥ Lk S BEGREMILAFAE B AKA
Kb, il E-ROTEE DNA, #1728 E PCR KM, SMARNBETIYRMSG 1,
SR BN X RLARAE . W 3 S ~9, FATEXT BRI AEM Sl , EHERE
AR BA B B SR

4 Z5iE

RS RRMTTIA TR MR R R A AR NBEREET RN, WESFERE.
REBEEAE. WRAEMBE, F0, BRI ARMOUEN ., BHEH. AMRFEINE
HPCREAR, ERRULEAE, MWAPFENF RBEFREHATLT. RE. BROE
W5, HRERE, B, ARENSRENEERE, YREEMS5EEE L
REBEHTHBEFE, T ATHRERN ., KREN, SR TERE. &%
BREZEIE, HAREARRREESGIERMA S REEARER,

$ % X Wk
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