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Application of PCR-RFLP and PCR-SSCP Techniques in the Genus/Species
Discriminative Diagnosis of Foodborne Pathogenic Bacteria
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(Department of Microbiology, Preclinical Medical School, SUN Yat-sen University, Guangzhou 510080, China)

Abstract: [Objective] To study the feasibility of polymerase chain reaction - restriction fragment length
polymorphism (PCR-RFLP) and PCR-single strand conformation polymorphism (PCR-SSCP) technology in the genus/
species discriminative diagnosis of foodborne pathogenic bacteria. [Methods] 23S rDNA gene was selected as largel
fragment and universal oligonucleotide primers were designed and synthesized. PCR products of 13 genra of
foodborne pathogenic bacteria and 5 serotypes E.coli were digested with restriction enzyme Hpa 1, and analyzed
with RFLP and SSCP. [Results] 23S tDNA gene fragment could be amplified from all the 13 genra of foodborne
pathogenic bacteria. RFLP analysis of enzyme product manifested that different genra bacteria show different RFLP
enzymogram, which are faciliated to genra discrimination. With respect to SSCP analysis, much more mutate
fragment displayed in different genra of foodborne pathogenic bacteria was not benefit to genra discrimination. RFLP
analysis of enzymplysis product amplified [rom 5 serotypes E.coli manifested that different serotype E.coli display
similar RFLP enzymogram. With respect to SSCP analysis, much more mutate fragment displayed in different
serotype E.coli might be benefit to serotype or strain discrimination. [Conclusion} PCR-RFLP and PCR-SSCP are
useful in the genra/species discrimination diagnosis of foodborne pathogenic bacteria.
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PR BRI RGG | R B TR R 13/ (R)
ERBURE, BI1E. KB%E& E (Escherichia
coli). UWITEKE (Salmonella enterica), ERIKHE
(Shigella dysenteriae) EHLINE (Vibrio cholerae). Rl
B YK (Vibrio parahaemolyticus) . & B B HH K
[£3) (Staphylococcus aureus). B B 25 BT B (Bacillus
cereus), B % 1% FH ¥ ZF 07 4% B (Listeria
monocytogenes), /I 45 By R HE IR % W& (Yersinia
enterocolitica). B T ¥F B (Proteus vulgaris). R B 12
B  (Clostridium botulinum), 5= RIEBERA
(Clostridium ~ perfringens) M == I & fh &
(Campylobacter jejune)(F 1), HEH 6 #k 5 FA[A]
1% B KB ($94 ATCC ARMER#R) . LA LB
BRI A B RFOTRAERE R, W REERE R
FAEDT A B I SR AR R 24 h SRR R AN B

TEBEIEFERITIF 24~36 h,
1.2 ik DNA MRE

SRR RRAERR LB 4R 37 CIESE 24 h J5, #k
B 2-3 MRAEES 100 pL KFAUKBHERS),
95 °C 10 min, Minispin069 % .[>#/l 10 000 xg -
1 min, B _E1EVER DNA 4],

1.3 23S rDNA EE##5| #rik %

M GenBank F#2EX 40 FPEHE /Y 23S rDNA
51, iz A} DNASTAR #4#H1THET SR A IR
TR X FmiRF X #7510, Bty gy
K EEK 2/3 IR THEHE RS, E
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w5 CACTTACCCCGACAAGG AAT3' (Xt 1 F K
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1.4 23S rDNA EE R B854

50 pL #) PCR R {& & #17 10xPCR buffer
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pL, b FHES144% 25 pmol(1 pL),E#k DNA BitR
1 pL, Tag B85 U(1 pL), #MIKE 248K 2 50
pl, AV HETA B B E4k 23S (DNA EF B,
PR N_H, F—4 95 C EH 5 min,95
C 40 5,48 C 40 5,72 C 50 s FFH 5 WIAY 47
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iz il DNASTAR 34, FRY %A BRI 8
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FSCRR[91AT . BRYIF17E 80 g/L AE MR
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WYt BRSO o UK R SR TR0 L P B A
EEEMW 1 (AR 10% 2.8 ) R HE 30 min,
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PCR ¥ #&M4, TTUER—&G TV HBERER
I K 22 R B {8 PCR P B ARRI(E 1),

bp M 1312 1110 9 8 7 6 5 4 3 2 1 M

M1 13 M4AH 23S rDNA B E F a4

Fig.1 Amplification of 23S rDNA gene fragment of 13
genera bacteria

M: PCR ladder; 1: Escherichia coli; 2: Salmonella enterica; 3:
Shigella dysenteriae; 4: Vibrio cholerae; 5: Vibrio parahaemolyticus;
6: Staphylococcus aureus; 7: Bacillus cereus; 8: Proteus vulgaris; 9:
Yersinia enterocolitica; 10: Clostridium perfringens; 11: Clostridium
botulinum; 12: Listeria monocytogenes; 13: Campylobacter jejune

2.2 23S rDNA EE KBRS

J9{EF RFLP # SSCP 4+ ¥ , TEi% B A VI L 52
A, ®REY A BRAESE BN S AR E R
5,35 i DNASTAR #344, 3% 1% B A g1
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Table 1 Bacteria strains and Hpa Il digestion fragments in our study

Bacterium No.  Bacterium name 23S rDNA accession number  Hpa Il number Digestion fragments
1 Escherichia coli V00331 7 247,149,166,36,339,6,51,37
2 Salmonella enterica U77919 7 247,149,166,36,339,6,51,37
3 Shigella dysenteriae NC004741 7 247,149,166,36,339,6,51,37
4 Staphylococcus aureus X68425 4 84,117,246,323,94
S Vibrio cholerae AE003852 4 244,201,339,57,37
6 Vibrio parahaemolyticus NC004603 5 245,201,339,6,53,37
7 Bacillus cereus X94448 5 84,85,9,27,559,94
8 Clostridium botulinum X65602 2 84,667,94
9 Clostridium perfringens BAQ00016 3 152,441,164,94
10 Proteus vulgaris AJ549516 4 467,16,36,338,71
11 Yersinia enterocolitica U77925 6 247,149,16,36,342,57,37
12 Campylobacter jejune X94448 2 164,623 ,94
13 Listeria monocytogenes X64533 4 84,86,36,566,94
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BB BRY =2 Hpa I BBYIJS RFLP 58745
REH, 6 BRMBELA HEERM RFLP EiE, K
513 2 K %+ B (enteroinvasive Escherichia coli,
EIEC) 5 i & Bt KX I #F B (enteroaggresive
Escherichia coli, EAggEC)RFLP Eli&5 HAth 3 F
1A & RFLP BLE £ R 8K, mp ™ HEHE KRBT
%(enterotoxigenic Escherichia coli, ETEC) it
KB B (enterohemorrhagic Escherichia coli,
EHEC) # 1% BUw X B #F B (enteropathogenic
Escherichia coli,EPEC) ) RFLP EliEMH L, BF A S
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Fig.2 RFLP analysis of 23S rDNA gene fragment of 13
genera bacteria after digestion with restriction enzyme
Hpa Il

M1:50 bp DNA marker; 1: Bacillus cereus: 2: Campylobacter
Jejune; 3: Staphylococcus aureus; 4: Vibrio parahaemolyticus: 5: Vibrio
cholerae; 6: Shigella dysenteriae; 7: Salmonella enterica; 8:
Escherichia coli; 9: Proteus vulgaris; 10: Clostridium botulinum; 11:
13: Yersinia

Clostridium perfringens;

12:  Listeria monocytogenes;

enterocolitica; M2: 100 bp DNA marker
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Fig.3 SSCP analysis of 23S rDNA gene fragment of

Escherichia coli after digestion with restriction enzyme

Hpa 11

M:100 bp DNA marker; 1: ETEC; 2:EHEC; 3:EPEC; 4:ETEC:
5: EAggEC; 6:EIEC
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