The Simultaneous detection method of 18 species
of Food-born Pathogenic Bacteria by Multiplex PCR.
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The Simultaneous detection method of 18 species of Food-born Pathogenic Bacteria was developed
by multiplex PCR. The 18 species of Food-born Pathogenic Bacteria examined were Enterohemorrhagic
Escherichia coli,Enterotoxigenic Escherichia coli,Enteroinvasive Escherichia coli,Salmonella typhi,
Salmonella spp.,Shigella spp.,Vibrio cholerae,Vibrio parahaemolyticus,Vibrio vulnificus,Clostridium
perfringens,Campylobacter jejuni,Campylobacter coli,Listeria monocytogenes,Yersinia
enterocolitica,Yersinia pseudotuberculosis,Bacillus cereus,Staphylococcus aureus and Clostridium
botulinum. At first, We picked up some used primers in reference,which were authorized by specificity
and sensitivity, and then selected the best sets out by gradient thermal cycling condition. Secondly, We
grouped them into multipurpose applications (ex. E.coli group,salmonella and shigella group,genus
Vibrio group and so on) and decided the optimum concentration ratio on them by examined competitive
interaction.As saving the time, the labor and the cost for which programed any primers and proved their
specificity and sensitivity, we were able to present the new method which was rapid, convinient and
comprehensible after all.
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Ecol |Escherichia coli SS1 | Salmonella Typhi(09) VIB1 | Vibrio cholerae 0139(+)
Eco2 |E coli SS2 | S Typhi(09) VIB2 |V cholerae 01(+)
Eco3 |E coli SS3 [S Typhi(09) VIB3 | V. cholerae 01(+)
Eco4 |E coli SS4 |.S. Typhi(09) VIB4 | V. cholerae 01(+)
Eco5 | £ coli IFO15034 SS5 |.S. Typhi(09) VIB5 | V. cholerae 01(+)
Ecob6 |£ coli IFO15035 SS6 | S Typhi(09) VIB6 |V cholerae 01(+)
Eco7 |E coli IFO3972 SS7 | S Haifa(04) VIB7 |V cholerae 0139(+)
Eco8 |E col-ETEC(LT) SS8 | S Typhimurium(O4) VIB8 |V parahaemolyticus (+)
Eco9 |E coli-ETEC(LT)MIYAGI SS9 |.S Tenessee(O7) VIB9 | V. parahaemolyticus (+)
Ecol0 | £ coli-ETEC(LT)AKITA SS10 |.S Tompson(O7) VIB10 | V. parahaemolyticus (+)
Ecoll |E coli-ETEC(LTST) SS11 |.S Mbandaka(QO7) VIB11 | V. parahaemolyticus (+)
Ecol2 |E coli-ETEC(LTST) SS12 |.S. Newport(O8) VIB12 | V. parahaemolyticus (+)
Ecol3|E coli-ETEC(ST) SS13 |.S. Chincol(O8) VIB13 | V/ parahaemolyticus (+)
Ecol4 | E coli-ETEC(ST)MIYAGI SS14 |.S. Enteritidis(09) VIB14 | V. parahaemolyticus (+)
Ecol5 | £ coli-ETEC(ST)AKITA SS15 |S Enteritidis(09) VIB15 | V. parahaemolyticus (+)
Ecol6 | £ coli-0O157 SLT1+2) SS16 |S. Enteritidis(09) VIB16 | V. parahaemolyticus (+)
Ecol7 |E coli-0157 SLT1+2) SS17 |.S. Enteritidis(09) VIB17 | V. parahaemolyticus (+)
Ecol8|E coli-0157 SLT1+2) SS18 |.S. Enteritidis(09) VIB18 | V. parahaemolyticus (=)
Ecol9 |E coli-0157 SLT1+2) SS19 | Shigella flexinelli VIB19 | V. parahaemolyticus (-)
Eco20 | £ col-0157 SLT1+2) SS20 |S. flexinelli VIB20 | V. parahaemolyticus (+)
Eco2l |E col-0157 SLT1+2) SS21 | S. flexinelli VIB21 | V. parahaemolyticus (+)
Eco22 | E coli-0157 SLT1+2) SS22 | S. flexinelli VIB22 | V. parahaemolyticus (+)
Eco23|E coli-0157 SLT2) SS23 |S. flexinelli VIB23 | V. parahaemolyticus (-)
Eco24 | E coli-0157 SLT2) SS24 | Shigella sonnel VIB24 | V. parahaemolyticus (+)
Eco25 | E coli-0157 SLT2) SS25 |S. sonnei VIB25 | V. parahaemolyticus (+)
Eco26 | £ coli-EIEC SS26 |S. sonnei VIB26 | V. parahaemolyticus (-)
Eco27 | £ coli-EIECMIYAGI SS27 | S sonnel VIB27 | V. wulnificus
Eco28 | £ coli-EIECAKITA SS28 |S. sonnei VIB28 | V. wuinificus
VIB29 | V. wulnificus

VIB30

V. vulnificusMIYAGI

VIB31

V. vulnificusMIYAGI
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CCW1 | Campylobacter laridis Sal |Staphylococcus aureus (A LYBL | Listeria monocytogenesMIYAGI
CCW2 | C. laridis Sa2 |S aureus (B ) LYB2 |L. monocytogenesAKITA
CCW3 | Campyilobacter jejuni Sa3 |S aureus (-) LYB3 | Yersiria enterocoliticaMIYAGI
CCWA | C. jejuni Sad |S aureus (C ) LYB4 | Y. enterocoliticaMIYAGI
CCW5 | C. jejuni Sab |S aureus (A ) LYB5 | Y. enterocoliticaAKITA
CCW6 | C. jejuni Sab | S aureus (-) LYB6 | Y. pseudotuberculosisMIYAGI
CCWT7 | C. jejuni Sa7 |S aureus (A ) LYBY7 | Bacillus cereusMIYAGI
CCW8 | C. jejuri Sa8 |S aureus (-) LYB8 | B cereusMIYAGI
CCWI | C. jejuni Sa9 |S aureus (<)
CCWI10| Campyiobacter coli Sal0 |S aureus (A )
CCWL1 C coli Sall |S aureus (AB MIYAGI CB1 | Clostridium botulinum (TypeA)
CCW12| Campylobacter fetus Sal2 |S aureus (-)MIYAGI CB2 | C botulinum (TypeB)AKITA
CCWI13|C. fetus Sal3 |S awreus (D YMIYAGI CB3 | C botulinum (TypeE)AKITA
CCW14)| Clostridium perfringensMIYAGI | Sald |S aureus (-)MIYAGI CB4 | C botulinum (TypeA)AKITA
CCW15| C. pertringensMIYAGI Sal5 [S aureus (A )MIYAGI
CCW16| C. perfringensMIYAGI Sal6 |S aureus (C_MIYAGI
CCWL7| C. perfringens Sal7 |S aureus (A )MIYAGI
CCW18| C. perfringens Sal8 |S aureus (-)MIYAGI
CCW19| C. perfringens Sal9 |S aureus (B )MIYAGI
CCW20| C. perfringens Sa20 |S aureus (C MIYAGI
CCW21 C. perfringens
CCW22| C. perfringens
CCW23| C. perfringens
IFO MIYAGI AKITA
ETEC EIEC EHEC
H
H H H H
)
)
M
H H H H 2
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I W
pmMK2 pEco
pml pEco
E pmLT pEco
C pmST pEco
© pmMK2 pmST
pmil pmST
pmLT pmST
SS|| pSAL philA
\I/ pVVp pToxR
B pTDH pToxR
C pCJ pCcé&j
\5:\/ pCC pCcé&j
H !
M

pmMK2 vs pEco

pmST vs pEco

1Lil

PHILA2 vs pSAL

pVVp vs pToxR

PCJ vs pCc&j
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G roup Product Priner Fhal
Name size reference target gene Name Sequence Length | %GC Tm Tamax conc.u M)
MK2-1 TTTACGATAGACCTTT )
- 0 2001° N L GAG CGATAGA! CGAC 23 435 | 660 | - 020
mMK2-2 |GGCCACATATAAATTATTTTGCTC 24 333% | 640
LT- CCCACCGGATCACCA Y
123 ITO 2001 LT 1 L G671 1 00 1 g5, 0.10
LT-2 GTGCTCAGATTCTGGGTCTC 20 550% | 620
STla-s |GCAATTTTTATTTCTGTATTATCTTT 26 192% | 620
STla- GGATTACAACAAAGTTCACAG y
Ecomx| 179 IO 2001 st 1ads 2 18] 90 s | o2
STlb-s  |TTTATTTTTCTTTCTGTATTGTCTTT 26 192% | 620
STlb-as |GGATTACAACACAATTCACAG 21 38.1% | 580
1-1 ATATCTCTATTTCCAATCGCGT 49 !
379 ITO 2001% invE 22| 364 1 600 f g6 0.10
151 GGCGAGAAATTATATCCCG 19 47.4% | 560
5g5 WANG 1997 | mai promoter Eco-1 GACCTCGGTTTAGTTCACAGA 21 4764 | 620 | oo, 040
Eco-2 CACACGCTGACGCTGACCA 19 632% | 620
)
243 SONG 19932 dH flagellin ST3 AGATGGTACTGGCGTTGCTC 20 5506 | 620 | o, 040
ST4 TGGAGACTTCGGTCGCGTAG 20 60.0% | 640
. )
275 RAHN 19927 A Sal-3 TATCGCCACGTTCGGGCAA 19 57.9% | 600 | o 020
Sal-4 TCGCACCGTCAAAGGAACC 19 57.9% | 60.0
| )
197 X GUO 2000° HiA HILA2-F | CTGCCGCAGTGTTAAGGATA 20 500% | 600 | oo, 040
SSMX HILA2-R |CTGTCGCCTTAATCGCATGT 20 50.0% | 60.0
ETHABUTR i . S
610 S I;J)T ot Sh? 1 CTTGACCGCCTTTCCCGATAC 21 571% | 660 | ., 040
1993 Shi-2 CAGCCACCCTCTGAGAGTA 19 57.9% | 60.0
1-1 ATATCTCTATTTCCAATCGCGT 49 ]
379 ITO 2001° nvEe 22 364% 600 60.6 040
151 GGCGAGAAATTATATCCCG 19 47.4% | 560
VILLALOBO ] VirA-f CTGCATTCTGGCAATCTCTTCACATC 26 462% | 760
215 24) VIrA - 70.0 0.20
1998 VirA-r TGATGAGCTAACTTCGTAAGCCCTCC 26 500% | 780
KOBAYASHI CT1 TCAAACTATATTGTCTGGTC 0% |
380 o cox 20 | S50 50 | g 040
1992 CT2 CGCAAGTATTACTCATCGA 19 42.1% | 540
- 0
563 FIELDS 1907 o VC-1 GGCAGATTCTAGACCTCCT 19 526% | 580 | .., 020
VC-2 TCGATGATCTTGGAGCATTC 20 450% | 580
TDH-1  |GGTACTAAATGGCTGACATC 09 1
VIBMX 251 N'SH'B?B? HI TDH 20 0 1 580 f g6 0.10
1985 TDH-2  |CCACTACCACTCTCATATGC 20 50.0% | 60.0
)
399 v B KIM 1999° rox  |TOR399 |AGCCCGCTTTCTTCAGACTC 20 5506 | 620 | o) 040
ToxR399 |AACGAGTCTTCTGCATGGTG 20 50.0% | 60.0
in_ \)
- HILL19917 cytotoxin-  |VWpl CCGGCGGTACAGGTTGGCGC 20 7506 ) 700 | 00 010
hemolysin - |\\v/p2 CGCCACCCACTTTCGGGCC 19 737% | 66.0
Cc&j-F |AATCTAATGGCTTAACCATTA 69 |
854 LINTON 1997*% 16srRNA d 21 286% 1 540 1 406 040
Cc&j-R |GTAACTAGTTTAGTATTCCGG 21 38.1% | 580
CIHIPF |GAAGAGGGTTTGGGTGGTG 9 ]
735 hippuricase 19 S7% {600 60.6 040
CIHIP-R |AGCTAGCTTCGCATAATAACTTG 23 39.1% | 640
comxl 500 ORF of cCaT// CCI8F |GGTATGATTTCTACAAAGCGAG 22 4 | 620 | o 020
NCTC11366° |CC18-R |ATAAAAGACTATCGTCGCGTG 21 429% | 600
0)
283 FACH 1997° e PL3 AAGTTACCTTTGCTGCATAATCCC 24 am | eso | e 040
PL7 ATAGATACTCCATATCATCCTGCT 24 375% | 66.0
426 enterotoxin |F148 GAAAGATCTGTATCTACAACTGCTGGTCC 29 448 | 840 | o 040
P146 GCTGGCTAAGATTCTATATTTTTGTCCAGT 30 36.7% | 820
Length %GC GC ™™ Tamax final conc.
M M H
H M H M
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G roup Product - Fhal
Name size reference targetgene |PrinerName Sequence Length | %GC ™ Tamax conc.gui M)
| 0,
660 BUBERT 196" ap LM-MONOA |CAAACTGCTAACACAGCTACT 21 | 420 | 600 | o 040
LM-LISIB  |TTATACGCGACCGAAGCCAAC 21 | 524w | 640
listeriolysin  |LM-LL5 AACCTATCCAGGTGCTC 17 | 520w | 520
520 THOMAS 1991% 60.6 0.40
O(hlyA)  |Lm-LL4 CGCCACACTTGAGATAT 17 | 471% | 500
- 0,
359 RAMESH 2002 i Ye-1 CTATTGGTTATGCGCAAAGC 20 | 4506 ] 580 | - 040
Ye-2 TGCAAGTGGGTTGAATTGCA 20 | 450% | 580
. 0)
ewx | a0 WANG 19972 inv gene YP-3 CTTGGCTGATGGCACGAT 18 | s56% | 560 | ., 040
YP-4 TCGTCACCTGACCCTGAT 18 | 556% | 560
| | )/
629 ¥ R KIM 2000 | hemolysin BL BC-HEL-F  |GAAGGGTGCTATTTTGGGTCTAC 23 | aren | 680 | oo 040
BC-HEL-R |AGGGTAGGGTTCAAGTTCTAATC 23 | 435% | 66.0
— - 0,
780 cereolysin AB BC-CEL-F  |CATGCGGCAAACTTTACGAACCT 23 | 4784 | 680 | oo 020
BC-CEL-F | TAATCTGCCGCCCCGAATAAAT 22 | 455% | 640
- 0
185 WANG 19975 hemolysin BC-1 CTGTAGCGAATCGTACGTATC 21 | 474 | 620 | o) 010
BC-2 TACTGCTCCAGCCACATTAC 20 | 500% | 600
MEHROTRA - I |
102 015) enterotoxina. |SSEAR-L_|GGTTATCAATGTGCGGGTGG 20 | ssonf 620 [, 040
2000 GSEAR-2  |CGGCACTTTTTTCTCTTCGG 20 | 500% | 60.0
- 0,
164 enterotoxing |GSEBR=L__|GTATGGTGGTGTAACTGAGC 20 | so0% | 600 | o 040
GSEBR-2  |CCAAATAGTGACGAGTTAGG 20 | 450% | 580
- 0,
SAMX - enterotoxinG. |SSECR-L__|AGATGAAGTAGTTGATGTGTATGG 24 | 375 | 660 | o 040
GSECR-2  |CACACTTTTAGAATCAACCG 20 | 400% | 560
- 0)
278 enterotoxinn |CSEDR=L__|CCAATAATAGGAGAAAATAAAAG 23 | 261 | 580 | . ) 040
GSEDR-2  |ATTGGTATTTTTTTTCGTTC 20 | 250% | 500
- 0,
209 enterotoxing. LCSEER-L__|AGGTTTTTTCACAGGTCATCC 21 | 429% | 600 NT 040
GSEER-2  |CTTTTTTTTCTTCGGTCAATC 21 | 333% | 560
LINDSTROM A4 J
780 R son7 A |CBMLAL _|AGCTACGGAGGCAGCTATGTT 21 | som | 640 | oo 040
2001 CBML A2 |CGTATTTGGAAAGCTGAAAAGG 22 | 409% | 620
0,
205 son7B  |CBMLBL _|CAGGAGAAGTGGAGCGAAAA 20 | 500 | 600 | oo 040
CBMLB2  |CTTGCGCCTTTGTTTTCTTG 20 | 450% | 580
0,
289 son7 £ |CBMLEL _[CCAAGATTTTCATCCGCCTA 20 | 450h | 580 | oo 040
CBMLE2  |GCTATTGATCCAAAACGGTGA 21 | 429% | 600
0,
513 son7F  |CBMLFL _ [CGGCTTCATTAGAGAACGGA 20 | s00% | 600 NT 040
CBMLF2  |TAACTCCCCTAGCCCCGTAT 20 | 5506 | 620
— 0)
283 |ktakesm 19962 BT A ASL TGCAGGACAAATGCAACCAGT 21 | 4764 | 620 | o0 040
CBMX AS-22 TCCACCCCAAAATGGTATTCC 21 | 476% | 620
— 0)
315 son7B  |BSLL CCTCCATTTGCGAGAGGTACG 21 | s7am | 660 | o, 040
BS-22 CTCTTCGAGTGGAACACGTCT 21 | 524w | 640
— 0/
290 sonTc |CS-1 ATACACTAGCTAATGAGCCTG 21 | 429% | 600 NT 040
CS-22 TGGAGTATTGTTATTCCCAGG 21 | 429% | 600
- 0)
197 son7 D PSS GTGATCCTGTTAATGACAATG 21 | 381% | 580 NT 040
DS-22 TCCTTGCAATGTAAGGGATGC 21 | 476w | 620
- 0,
266 BonTE  |ESSLL CAGGCGGTTGTCAAGAATTTTA 22 | doo | 620 | . 040
ES-22 ATTAGCTTTTGACAGTTCTTC 21 | 333% | 560
- 0/
- sonTE WSS CAATAGGAACGAATCCTAGTG 21 | 429% | 600 NT 040
FS-22 ATCAGGTCCTGCTCCCAATAC 21 | 524% | 640
Length %GC GC m Tamax final conc.
2
H H M ¥
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