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il BB S A  fr SE RSE TR, FRATAE LAY PCR 75 33 SARE 40 3 B iE F R B IR &
BREET TR, SRR, WREWT,
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1.2 £Ziik# Taq DNA RAES, INTP, LifEWE, HAR-K WAEXEMITEAGE,
1.3 SI49F3] #& Deneer H™iEiAS|45" — sy BIE I Sau3A EgUIHEELF W 1~ RV
B A B R E B A T A R — 3 5 |4, HEATERIF 514> 3k .5 TGGATCGCATCTGC-
ATTCAATAAAGAS (Lis-1), 5 TCGATCTGTCACTGCATCTCCGTGGTS  (Lis-2), ¥ 4} E:
SR A 2 A F IR N5 M f130—303bp, K B 4186-bp,

1.4 DNA 8 AMFEKIDERT LB ¥, 37°Ccibficki . Y€tk DNA % Deneer
FE R T PR B

1.5 PCR REH&F& SRBEBA50u; 4 = 8 B H (AINTP) %200uM/L; 5|8 %
1uM/L; DNA #®ij5ul; 1xPCR % ohifi; TaqDNA REAAM4U, fnsk ¥b E50ul, R W%
95°C 1 min (4E$E) , 55°C 1 min (iB:X) , 72°C 1 min CEEAH) Ji/F, M EEEHEHRK
B A BRI/ FR-300%! DNA §34{{ R & 17351k,

1.6 ¥~ B0ul PCR ™ HEBL2% AR 2 &, R LG EE
ST FMEREER,

1.7 #Bi#gLHHER PCR fEMNE LHEKRIUCEREG LS 3 A508, nd50
ml Butterfield £E#hif (pH7.2) BFR¥., 4RI AXRBMTELERETT Y & F.9ml,
AIFEUER L. monocytogenes D20 1ml, BAFIMERFIBHESEI07, HARE EW 1ml
F9000r/min, 25.015minlkc L Eifk, % bR kiEE DNA, #47 PCR,

1.8 HRNRELBERABENSHER HEHAELKXAKRENTETDRER, & 40
RRKENER AR P EEZL, WHIREALE, #EF1ml S FMAR R #) Fraser B &
Wb, 37°CbE SR, WERMA, HhiE DNA, @M EEFEEE, HINE F OHE
75 ik AT.

2 & X

2.1 PCR pi&$BMit3e LI 5 B2 id (L. ivenovii, L. innocua, L. seeligeri, L. gra-
yi, L. welshimeri), {LRRBEERE, WHIRE, &ROHERE, LETEAE, BT 5 /FE
(1a, 1b, 2%) , BE4FE (A, B, DAY) , KIpFE44815, # 1K @& 141, &EliF
Mok FEB R AR GBI SR HUW DNA filidz, 4 BldkiT PCR, Hj=#&hikadr, & R ik
AR R A, R12BRR R i A R R AN i £ e 2R (35152, 58 (1/2bifl
f%4) , 15313, Small boy, D20 (4b MiF%!) , 54006 (4 2 M%) , 54005 (3MHFZEL,
54004 (21ffi5%4)] FIDNA Hitlk, £ PCR ¥ #4, WA HR#y¥>HE&as (H1) .
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1 PEHRNEEFRERAEMERE PCR ot
A: DNA #:di#: B-F: MEMAMELEEREIS152, 38, 15313, D20, Small
boy: G K: L. ivanovii, L. innocua, L. seeligeri, L. grayi, L. welshimeri.
Fig. | Agarose gel (2%) electrophoretic analysis of PCR -amplified product from
DNA from various Listeria sprcies, Lanes: A,molecular size markers with
sizes, in base pairs, given on the left; B, L. monocytogenes 335132,
C, L. monocytogenes '538; D, L. monocytogenes 15313; E, L. mono-
cytogenes D20; F, L. monocytogenes small boy; G, L. ivanowvii; H.

L. innocua, L. seeligeri; L. grayi; L. welshimeri.

2.2 PCR ®hREE R JHE AR i BE o i i i 20 78 [C B A B S A MR 2L 4 42 T
DNA iR #E1T PCR, #EREAMBEMBFE (B 2) s mEmys: (B3) 247K

Ja, BRET H i W7 AT I B At
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B2 BiAE PCR 374 o 7
A, DNA #iify; B, 9.18x 10/ 408,
C, 9.18x 101 4M; D, 9. 18I
Fig. 2 Agarose gel (2%) electrophoretic

analysis of PCR-amplified prod-
ucts from DNA derived from se-
rially diluted L. monocytogenes
D20 in simulated pork samples,

Lanes: A, molecular size markers
with sizes, in base pairs, given
on the left; B, 9,18 x10° bac
terial cells; C.9.18 x 10 bacterial

cells; D, 9.18 bacterial cells.
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#l3 HHEH PCR § ¥ br
A, DNA #7ifE#; B, 1.84x10° 408,
C, 1.84x10" MN4HM: D, 1.84x10/48
W E, .84/ 40
Fig. 3 Agarose gel (2%) electrophoretic

analysis of PCR-amplified pro
ducts from DNA derived from :ze-
rially diluted L.monocytogenes D
20 in simulated milk samples.

Lanes: A, molecular size markers
with sizes as given in the legend
to Figure 1; B, 1.84 x10* bac-
terial cells; C, 1.84 x 10° bac-
terial cells; D, 1.84 x 10’ bacte-

rial cells; E,1.84 bacterial cells.

2.3 RETHETHF WER H10° N gnui £ E L E54007510° 4~k 444815
M10° NMDITKEL141IEATFIRE DNA, RIBERIU0 A% AEFEHLa &, 100 AEEHE
AFRIFNL0° ABEAFREMIEA DNA, FRBU0C Mgl ZiEFKE DNA, DLk B
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B4 il DNA FETREME ML E
ZIRE DNA &R

1307+ 1444
e — A, DNA bkt B, HEMIH 5 %
368 - IRl DNA; C, MBmin%iEs K,
315+312 wem KIGHFEFLITRERA DNA; D, %4
FTHE, DRFEMNEEITHEIRS DNA,
- . Fig. 4 Amplification of L. monocyto-
ABCD genes 54007 DNA in the presence

of nonlisterial DNA, Lanes: A,
molecular size markers; B, amplified product obtained from DNA from L.
monocytogenes cells; C, amplified product obtained from DNA from L.
monocytogenes cells mixed with E. coli and salmonella cells; D, amp-

lification of mixed DNA from Proteus, Pasteurella and Erysipelothrix

rhusiopathiae cells.

WUy DNA 2y BlidEEdR, #EfT PCR, iR« DNA MfF (A4 g 2 K & DNA
My HEREw (B4) .
2.4 HERANFVHHEM A PCR LM BH: 5%k FR X684 i 654 i fn7ofy W &4
k4T Tordr, ke, PCR MR MIERAN41.2% (28/68) , ¥ H L A& 1 % 4 17.6%
(12/68) , MiEEHITIAHRAT6.5% (52/68) 5 XFFLHE, PCR Msii=%424.83%(17/70) ,
B v ik i tH #.A414.3%(10/70) , BRIAMTFFAIH90%(63/70) , IEFFE3 AEMILEERY
BRHEh15.9% (22/138), PCR #%wik32.6% (45/138) , £4iitibE, p<0.01,
FLEFAEIERRERYL (K1),
%1 PCREFRMERMENNFNELHER
Table 1 Comparison of PCR with culture methods in the

detection of L. monocytogenes in milk and pork samples

H& Sample PCRpEﬂJ\I}Eﬁ P(;Ife{gﬁ?gﬁﬂﬁ
SrEs e PH#E Culture positive
56/ Pork (12) 12
#4% Milk (10) 10 0
4y e BHE Culture negative
314 Pork (56) 16 40
#1475 Milk (60) 7 53

* ES AR E SRS EG Number of samples.

3 9t #®
PCR BAREEEWEAPH—AREOE, EMRAHARRAR & C R EHT
Wi PR B I 05 O SR My o Ko, Deemeer 073 540 3 R AN 26 4 20 K 1 B0 it
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rhA R 1 IR B -iA i L P57 55 130~149bp F1284~303bp HiAS HERE 43| 4, 3 PCR
B AN RS e G T LA A R e e, OB P, BRAZEILR 5 1 R5 se 4 B
@A Sau3A ARUIH SRR BRIE R RARE S |9, oA ok A 2B, Mifg £
E7KF 24 PCR L4045 D0 S 40 Mo 38 £ 9 2= EC B A PR PR RP S S M 0 THERE, 95474
% Sau3A Fit), WHEILEE DNA Rk, Sk B4 Fk, ARFIEEEDE KR o]
HEIVERERS DNA FE, AWM £ 2K E DNA HEHBFZ0 2 ik 05 18,

Deneer %, J PCR § A [ IH5.4~54/ 4, Bessesen %77 Flbiid BN
G EHAS TN =ty HHORMAKTE Hd4~44040 41, ARB AT ISR K R E (55°0),
BmolmE (1uM), W& T RGOSR, BEARARY HEXMANEE & H
A, HE GBI DD S LRGSR, BARER BRI ME, FLEEXRI18A
e, mHEE TR, 455 T AR E, WE T,

PCR H:MIE A, BT EBBIN AWM, HEORME /0N 5ERM Y 5 5% FkM
W, WH M ARZE YRR N, AR A PCROFE HI5) 5515 5% 2k 55 g A A0 Sk
AR £ 9E 5 IC R A A 45 R R, PCR B AR BSOS MW B 5 T4 i 5 3 (P <0.01),
imig LA A ] M2 B e R LR & 4 B 24 h 2N, KR4 DNA [ 7 0% Mk 4n i é
ZAEAICH DNA Jiémis Ry fngos b S EM M, 55h, 1% A PCR fi #E M
PCR JR#ERATF, PCR j™#.53R 35 TF ORAT B 45 U #0015 BFI kA BR 3 PR S o o 2 T
Brwiis g, HERTEMME. A TREARELEFRELHFLET ARTED, FHEK
BT S MBATRBUEE SR DA R ZMAERA . HARSY, FLAAREPH L
PRPERRE, SR, ARBXLMISEEIR, 3 PCR BNIZROBELEHE, BY
PCR A{HueRHIIGAE, mHRERHIEAE, FMIAA, PCR ERZ—T 4 5. #UE, B
WHIEER S, THTRSPRRMRSEZESREMAN, H#)WANE, SE2Mm
R mR TIEE B 2 %0,

g £ X B

L 1] Schlech W F et al. Epidemic Listeriosis—evidence for transmission by food. N Engl ] M, 1983,
308:203~206.

£ 27 Meclauchlin J et al. Listeriosis and food-borne transmission. Lancet, 1988, i:177~178.

03] PBRiB&SE. dbuiilp /5 A dili o 2 [ A MRt R i 35 B0 2847, IR T4, 1991, BIASOH: o~¢.

(4] MHERE. HPHROPAEAARMLEFREGRN. BE AL, 1991, 11:275~279.

[5] Datta A R et al. Detection of hemolytic Listeria menocytogenes by using DNA colony hybridi-
zation. Appl Environ Microbiol, 1987, 53:2256~2259.

[6] Datta A R et al. Synthetic oligodeoxyribonucleotide probes for detection of Listeria monocyto-
genes. Appl Environ Microbiol, 1988, 54:2933~2937.

[7] Bessesen M T et al. Detection of Listeria monocytogenes by using the polymerase chain reaction.
Appl Environ Microbiol, 1990, 56:2930~2932.

[8] Deneer H G et al. Species-specific detection of Listeria monocytogenes by DNA amplification.

Appl Environ Microbiol, 1991, 57:606~609.



358 E oA OB K ¥ R 255

[9] Riley L K et al. A method for biotinylating oligonucleotide probes for use in molecular hybridi-
zation. DNA, 1986, 333~337.

SPECIES-SPECIFIC DETECTION OF LISTERIA MONOCYTOGENES
BY USING THE POLYMERASE CHAIN REACTIN

Yang Bailiang, Nie Xiangting, Ma Haili, Yang Xingzhou
(Shanxi Agricultural University, Taigu, Shanxi, P. R. of China)
Zhou Zhijiang, Xu Kecheng, Zhang Rangtang, Liu Chunjie
(Changchun Yeterinary University, Changchun, Jilin China)

Abstract

The polymerase chain reaction was used to detect virulent Listeria monocytogenes.
A 186-bp DNA fragment was shown to be specifically amplified in L. monocytogenes but
not in other species of Listeria or in a number of other gram-positive and gram-nega-
tive bacteria. As few as 92 bacteria in the simulated pork sample and 18 bacteria in
the simulated milk sample could be detected. The presence of nonlisterial bacteria has
no effect on the sensitivity and specificity of the method. The overall utility of the
polymerase chain reaction was also assessed by direct testing of pork and milk samples
collected in the market.

Key words Polymerase chain reaction, Listeria monocytogenes, Detection



