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Optimization of the Concentrations of ERIC-PCR Components to
Simultaneously Differentiate Five Foodborne Pathogenic Bacterial Genera

Hyun-Ah Seo, Sung-Hee Park and Keun-Sung Kim'
Department of Food Science and Technology, College of industrial Sciences, Chung-Ang University,
Ansung, Kyungki-do 456-756 Korea

ABSTRACT - The five different foodborne pathogenic bacterial genera of Escherichia, Salmonella, Shigella,
Vibrio and Listeria are important sources of foodpoison. However, the method was not developed to simultaneously
differentiate these five bacteria at molecular level. The optimized concentrations of the four major PCR cocktail
components of MgCl,, dNTPs, primers and template DNA were determined when ERIC (enterobacterial repetitive
intergenic consensus)-PCR reactions were carried out to differentiate the five different foodborne pathogenic
bacteria. The optimized concentration of MgCl, was determined to be 2 mM in order to obtain a consistent
fingerprinting pattern. The similar fingerprinting pattern was obtained when ERIC primers and dNTPs were added
up to the concentrations of 2 uM and 200 uM, respectively. As for template DNA, the numbers of PCR fragments
were not affected, but their intensities were increased as the concentrations of the DNA were increased.
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2 126bp elementE2A] FUo EEH palindromic 725
7L Qer,'? 288 g QA AolA non-coding
Sl fxjh 25| HAA ] AR F(species)PHt Z}
7] g2, HAL ekt v wated Wk (orientation)oll 3103
A 7 weE 32 gkl BAIRlel FAA Aol $1X
& % 9tk ERIC sequenceE< Z7|G7dAOIAME E
coli$} 8. typhimuriums} 7ol A2 A#A Ue ITSA
AR FEAA EAERN Y, o]Fel o]F ERIC elements
< BE A9 84 PHAEE ER oile BE A
TER AAVE M2 FHe] gl thds Ephylaysel &3t
£ AFEdAE 2AFHAYL

o]8J& ERIC sequence® 383 PCRE B3 255 vl
AEE &8 - T3] sk, PCR FFEWE-E HA3|
g "H4 g E<Ql MgCl, dNTPs, primer, template
DNAGS® s% FHAHs7l 94d3og dAEofop gt
MgCLE primer®] annealing®} DNA®] double strand$}
Zg 4129 denatration® F3!, Tag DNA polymerase®]
B2 9 e 31X, primers SE310A) dh= B
#9] sequence® ENZ 2 16719 nucleotidee| A FE o
A 20~2470 FE9 nucleotideEE FAEM,” target
sequenceo| A% ¥ o]& 7|HOE 31 templated} HEF
Q H7IMEE A=A At DNAY AAdAoA] AR A
1 MEE 487 Ak primer®] 3' endoll Tag DNA
polymerase”} Ztz}e] €718 shpy] BoF=dl oA F
o] HLZ dATP, dCTP, dGTP, dTTPZ T4¥ dNTPso|
o, 283lu3} Sl 2RO sequenceE %317 93 73
o] H+= template DNA® PCR &Z4hs-g do7l7] #3
drgde} & 5 vk o] vl 7 RS A =
ARS A HAAEH 4 dFES AH¥d DNA
fingerprinting pattern 3¢}ol] o}F Fa 3k Aot}

ez B dgo\ M Escherichia, Salmonella, Shigella,
Vibrio, Listeria 59 T8 455 FAA4ES FA9 54
3}7] 913l ©]2)g ERIC DNA sequenceE ©]&3% PCR
WHEE dov)r] A% wEHdESE F MgCl, dNTPs,
primer, template DNAS FXo] uw& fingerprinting
patterng H]3L - EA3te] FERRZO) J3L A £ U
Z} PCR WHARES] =5 A3 st

Mz W gy

5 % N7

2 A7 A8 5% 67T Table 19 EAEHALH,
o5 g 538 93] LB(Luria-Bertani) media® AR&
31993, DNA $534 2 PCR Hkgol AME RE AJF

Table 1. Bacterial strains used in this study

Strain name

Escherichia coli H10407

Escherichia coli O157:H7 ATCC 35150
Salmonella typhi Ty2 ATCC 19430
Vibrio cholerae NIH 35A3

Shigella flexneri ATCC 29903

Listeria monocytogenes HPB#3

Gram staining

Gram (-) bacteria

Gram (+) bacteria

< molecular biology§ T ACS grade ©]& AMH-3FHT)
PCR WH$-§ primerS-2 Bioneerol A A3t 78R,
PCR 7|Al= PTC-100(MJ research Inc., U.S.A)S AHE-3}
ot

Gram S479| Total DNA £&

Table 1] EAR 7KK 2934 #5758 27 5 mi9]
LB ®ix|ol] HEsl 37°CollA 24A17F vl £, 15,000
pmeE 537 dAEEEle £ O, 1 mie 1 M
NaClg golr] 23] MAg £, o] d4lEsie #3g +
g3t & 700 pol IXTE(1I0 mM Tris-HCI, | mM EDTA)
Lo el Herd AEe] 100 w2l lysozyme(2
mg/m/)¥}+ 30 wel RNase A(10 mgm)E ojx 37°Ce]
A 2087 A F, lysozymel® Ea7t OHE A%
60 wel SDS(10%)E 7H3lgich. o] #Agde) 100 wel
sarkosyl(10%)3 60 /9] proteinase K(10 mg/mHE 7+t
3 37°CollA INZFERE REgAIH T 18] o] EajE A
HerY 0 FHE phenol} S o|83led DNAE F&3}
Ao, 5% DNAZ 50 wel IXTE | &a)siaict.

Gram ¥AF°| Total DNA &'

Table 19] GAF 1711 288 F52 5 mi] LB H)
ol HEdld 37°ColA] 24417 vl F 9} o] ME
& BT 8% AEE 919} 2ol HeEld] IKTE &
Aol HESIY 10 we) mutanolysin(i mg/ml)S 7}5 &,
20 p/ RNase A(10 mg/mh)E 718t 37°ColA 407 whg-
AZ1 Fel 50 wel 10% SDSe 50 wel proteinase K(10
mg/mlyE Fof Al 37°ColA] 607 AT 1=l &
¥ MEHeAo=NE $jo} 7o) DNAE F&3K).

ERIC-PCR B8 =7

ERIC-PCR ¥h3oe] 2AL template DNA, 5 wl 10x
Tris 3% %hS buffer(pH 9.0), primer’¥, MgCl,, dNTPse}
1 unit?] Tag DNA polymeraseZ &%3 & dgd 55
2 HARHE 50 wrt HA Sk o] AFelM wxd
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e @ 7h 4488 MgCl,, dNTPs, primer, template
DNAo|t}. MgCl, ¥ 7%, 7} tubedl] Tt A85%
£ 0 mM, 05 mM, 1.0 mM, 1.5 mM, 2.0 mM, 2.5
mME A3H I dNTPs:= 200 uM, primers 2.0 uM,
DNAE | w2 A3} dNTPsHES] 9= 0 pM,
50 uM, 100 pM, 150 pM, 200 uM, 250 pM=Z 7} &
TF A5 MgCly 2.0 mM, primerss 2.0 uM, DNA
= 1 W2 IR PrimeriFe] ZA$E 0 uM, 0.5
UM, 1.0 uM, L5 uM, 2.0 uM, 2.5 uMZ A2 MeCl,
£ 2.0 mM, dNTPs:= 200 puM, DNAE | We ZA31
T} DNAHSS 292 0 pl, 025 pl, 0.5 pl, 0.75 pi,
10w, 125 W= As93 MgCLE 2.0 mM, dNTPsE
200 pM, primers 2.0 pME ZABIATH 7ZH ARG
ety dA3 TS Table 200 VERAQITH

ERIC-PCR W3-8 $J38ld ERICIR(5'-ATGTAAGCTC-
CTGGGGATTCAC-3)# ERIC2(5-AAGTAAGTGACTGG-
GGTGAGCG-3") primers-g ARE3I992™ 2 PCR ¥He X
7L ov] ¥4 (pre-denaturation) THAl 94°ColA 78, WA
(denaturation) TA 94°Coll A 1%, “§ZH(annealing) Tl
52°Col A 18, B%H(extension) A 72°ColA] 3Ro=2A ¥
A, ¥7Z}, 9738 308 WHE 38l TH(Table 3).

Agarose H7|HE

Z}zke] PCRO 9J3t] Z-F% DNA ©4 50 & 10 W
£ #3ko 2.5 pe] agarose X719 5§ Sxloading buffer?}
L %, 1% agarose geldollA A71HEL HAA sz, A
Al ¥ ethidium bromide &< 3087+ @2 & AME
L2 DNAE sl 4 S AU

Table 2. Concentrations of each variable ingredient used for
PCR reactions

Tube numbers
2 3 4 5 6

Ingredients

MgCL(mM) 0 05 10 15 20 25
dNTP@M) 0 50 100 150 200 250
primerM) 0 05 10 15 20 25
DNA () 0 025 05 075 10 125

Table 3. PCR reaction conditions used in this study

Steps Temp. (°C) Time (min)  No. of cycles
predenaturation 94 7
denaturation 94 1
annealing 52 1 30
extension 72 3
cooling-off 4 30

42 8 OF

MgCl, 552 &%{s}

PCR 2 9i7tert &7) Wil zF a3 2w
TRAEES HATEE A8l Hgshs Ao d7¢]
A EEAHS woled 2o 93¢ Foh

£ MgCl, 522474 d3A 488 ¥5 F PCR ¥
o] dojur] AR FrE ol AREE 54 (genus), 62
F 25 1.0 mMo|fith o] A3E PCR % ¥he-& %
& = d'E MgCLY HATAFEE 0.5 mMolA 1.0
mMES] el S Aojgks FFo] 7F3lAT. E. coli
o] A% 04 kb ¥AEY] TGRS FAHOE A 02 kbollA
A 3.0 kbe] FHA GHEo] YAHULH, 1.5 mMe]
FEAAME AU B BAFE 1.2 kbR E. coli ¥
£ 2.0 mMollA €43 fingerprinting pattern YERHSI .
o 25 mMIAME IZHe] FEAET F1EUS B
fingerprinting pattern®] W3l glAThFig. 1, Panel A).
E. coli OI5TH7S 1.2 kbe] WS FHoR 2 B
3 & Ak 9B Jre v FkEe e B
Bom 15 mMFE Hd @#HQ 20 kb ol YERGTH
(Fig. 1, Panel B). Salmonella #3& 1.0 mMolA 0.7
kbe] T} 04 kb THo] UEREOL, 04 kbS] WHo|
MgCLe] F%7t S7Htl wet =7t $71E v 0.7 kb
o] ©ie 7wyl Axl st 2.0 mMolA el v
o] 7t o ol S7IEA ¥ Hu HHFE {ASH 2
ool FEQRS5 mME HEHE g B F=rt St
HAcHFig. 1, Panel C). Shigella #5F= 1.0 mM Fxol
A 0.7 kb A e B2 wo] WERgker 1.5 mM
9] FxolA 12 kb, 04 kb9t 0.3 kb ©Ho] et
°olE F4loZ e TEC] AYHUL. o] HHELS =
710 wet 0.7 kbe] HHE A=} eksF ot oLl B
E QHEL J=rt 5718 tHFig. 1, Panel D). Vibrio
ol 73%-, 0.6 kb 0.7 kb THS FA o7 THAAH
7b Axl goEdoen, 1.5 mM oMFE HA 1.8 kb
o] A7k AAETE 2E Y 1.0 mMollA el 7

A YEREE 0.5 kb, 0.6 kbst 0.7 kb THHS MgCl,
227} 2718 g JErt A 0.5kbeE o)
% 2.5 mMellXE A9l HolX] ¢kttkFig. 1, Panel E).
Listeria ¥ 1.0 mM3} 1.5 mM2] F=olA 02 kbe}
0.3 kbe] THvte] AGHAY Hal F @ H=rt F7t
alou 20 mMel FEE HEEAS W H 12 kbel
@Ho] AL, 2.5 mMollME= 1.5 kbe] THEZIA L A
A= ArkFig. 1, Panel F).

MgCLe] Fxo W GHSe) Wals Al o g3t

o

jiﬂ

oMo o

o A

Journal of Food Hygiene and Safety, Vol 18 No. 4



o
49
1

2 3 4 5 8 7

kb

4.0
~3.0kb
2.0

- ~1.2kb

0.5
—0.4kb
0.22 —-0.2kb

(A) E. coli H10407

1 2 3 4.5 6 7

0.22
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-1.8kb

1.0
0.5 -0.6kb
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(E) Vibrio cholerae NiH 35A3

Hyun-Ah Seo et al.

2.0kb

1.2kb

(B) E. coli 0157 ATCC 35150

i 2 3 4 5 6 7

kb
4.0

2.0

1.0

0.5

0.22

(D) Shi. flexneri ATCC 29903
1 23 4.5 8 7

(F) L. monocytogenes HPB#3

Fig. 1. Fingerprinting patterns shown as the concentrations

of MgCl, increase.

Panels A to F represent fingerprinting patterns of six
strains. Panel A: E. coli H10407, Panel B: E. coli
O157:H7 ATCC 35150, Panel C: Sal. typhi Ty2 ATCC
19430, Panel D: Shi. flexneri ATCC 29903. Panel E: V.
cholerae NIH 35A3, Panel F: L. monocytogenes HPB#3.
Lane 1 showed 1 kb DNA ladders. The concentrations of

MgCi,

for each PCR reaction increased with an

increment of 0.5 mM from 0 mM (lane 2) to 2.5 mM
(lane 7). The other ingredients consisted of primers (2.0
UM), dNTPs (200 pM) and template DNA (1.0 p/) for

PCR reaction.

e Efiig a 19491 ool &3l GHEL 5
7hell whe} A Fohsiach. dwrd o2 MgClLel 44
E¥ PCRY| AMEEE dNTPse] o]
2 MgClyt ¥He59] pHE dAsH FAIAA T o T
g FFAS Zhs dNTPse F57F £& 49 o9
o] G448 vExotsl7] wiito|t). aBER

o] St A=
MgClLel ##seg aetsl)

5 kbs} 1.0 kb Ale] HEe fAA|sh=
1143} 238 1 eIt Fojus 4
o]_z.

oh‘o

5o 7)% Ak

oX fio Y

A= 28F INTPse &

8 edRo g yEHorsitt B AEdE Listerias A9
& Uz 577 A 2.0 mMF 25 mMS A58
w Aol fingerprinting pattern®] H3l= itz

Listeria @52 7%, 2.5 mMolA] 1.5kbe] 7139 ¢

o] AP R tE #FEvR= O WIL Each
Qukael PCR ¥HEo) 71E2H 02 MeCLe 528

1.5 mME 2Asl F4dh? @ Lin $0 28
o] AT WS 98 MgCLY] FEE 3.5 mME 31*@6}
o] mjekst up ik, :1E~]L]— £ ERIC-PCR A3 2%

S RUSE 5% 63FE UHOR 34 20 mM lnw
MgCLE 200 pMe] dNTPsQ} A AREshe Ao] MeCl
o) AFexe AT

dNTPs 52| %3}
dNTPs T=& 2 &3t vehd 7t &%‘éﬂ
ﬁngerprinting patterns W28 & A3}, E coli 45+ 50
ME A&30e W HA 04 kbellA i 3.0 kb Wii
517] A2 yehitlen 250 uMe TS A& Alddx
dHEe] A7) HE WSt I, @A A A o
HES] F7iet & Fxe] Frinto] AFEATHFg. 2,
Panel A). E coli OI5TH7Z 50 uM3} 100 pMe] 7%,
1.2kb ©¥E T} 2R EAe] 9HES YehtA] et
150 pME 288 mliE 03 kbel @A) BAHY FHA}
7Yert Z7FEQchFig. 2, Panel B). Salmonella 455 0.7
kbS] whHol 50 pMollM AAEY O} dNTPse 28557}
Z7Vghl whet st BRI, 1.2 kb BHE 100 pMol
A AARER e AREn S wEt e FhskNch
04 kb THA-2 150 pMollA YA 02 kb LS 200
uMollA e = BaAEthFig. 2, Panel C). Shigella <
FE 04 kb EAEe] o] 50 uM HE Al A=A &
%om dNTPse] A&=w7t Z713t) wet 03 kb, 04 kb
9} 1.2 kbd] RHHEL 7wyt F7sHeY 07 kb TS
ATt AT 200 uMe] F=AFEE fingerprinting

pattern®] WMz}glo] of ool W o] S UXATKFig.
2, Panel D). Vibrio &5+ 0.6 kb2 ©W¥Ho] 9 ©fo=z

A A E&FEe] Ut et Awrt Skl ot olele] &
S Zhe GHES T 7*‘:"] S A ¢
SItH(Fig. 2, Panel E). Listeria &5 50 uMe] %4_01]/\1
0.2kb%} 0.3kbe] ©HE 7|0 1.5kb77}1]«l HefellA] 2}
2 ©HEEo] JEhi, 100 pMeM = Aol A
fingerprinting pattern®] 4oiZl & INTPs #8559 Z7}
of we} ThAEe] FEvr F7Vel3irkFig. 2, Panel F).
dNTPsE 0 pMeIAl 250 uM7EA] 50 uM# Z7kA 714
A AEsE A9, 635 B 200 yM7HAE BE S}
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1.2kb

0.3kb

(A) E. coli H10407

2 3 4 5 6 7

(B) E. coli 0157 ATCC 35150
1

1. 2 3
4.0
2.0

0.5-]

0.22

(C) Sal. Typhi Ty2 ATCC 19430

(D) Shi. flexneri ATCC 29903

1 2 3 4 5 6 7
kb

4.0

2.0 1.8kb

1.0

0.5 -0.6kb

0.22

(E) Vibrio cholerae NIH 35A3 (F) L. monocytogenes HPB#3

Fig. 2. Fingerprinting patterns shown as the concentrations
of primers increase.
Panels A to F represent fingerprinting patterns of six
strains. Panel A: E. coli H10407, Panel B: E. coli
0157:H7 ATCC 35150, Panel C: Sal. typhi Ty2 ATCC
19430, Panel D: Shi. flexneri ATCC 29903. Panel E: V.
cholerae NIH 35A3, Panel F: L. monocytogenes HPB#3.
Lane 1 showed 1kb DNA ladders. The concentrations of
Primers for each PCR reaction increased with an
increment of 0.5 uM from 0 uM (lane 2) to 2.5 uM (lane
7). The other ingredients consisted of MgCl, (2 mM),
dNTPs (200 uM) and template DNA (1.0 /) for PCR
reaction.

st v o) ws) dEEg. e 200 pMol
H REE O o1ge B it gu wsks B o
Sk71 B2l fingerprinting pattem®| et 9% Exel=
200 uMe] dNTPs FERto g% 2R3t}

Primer 52| £X3|
Primer ¥5 ZAAL 93 dgox FLd RE #5770}
0.5 pMollA] §Ho] A7) WFo PCR ¥He-S Yo7

71 A% H2 FEE 0 uMolA 05 uM Atole] HAd 2

olgtL F=o] 715/ E coli 4FE 1.2 kb} 1.8 kb9l
@Ho] 98 WO g F thHS *‘_fn Bzle] o
o Fof Axrt FtEGT vd § THe xR
primer®] FEe} dHglo] U FALE AAEAT. 2.0

uMES HE[E PFE o ol GRS Frke vEhH
2 UThFig. 3, Panel A). E. coli O15TH7 4F&= FHU)
4.0 kb A1) ©¥o] 0.5 uMS HE3E HFE ek

O} 8 el 12 kbRo} 22 EAERS zhes BHES

t 2 3 4 5 6 7

(A) E. coli H10407
2 3 4 5 6 7

(B) E. coli 0157 ATCC 35150
1 2 3 4 5 6 7

1

kb
4.0

kb
4.0

2.0 2.0

~1.2kb 1.0

0.5 0.5

-0.4kb

0.22 0.22

(C) Sal. Typhi Ty2 ATCC 19430 (D) Shi. flexneri ATCC 29903

1 2 3 4 & 6 7 1 2 3 4 85 6 7

kb
4.0

2.0
1.0
0.5

0.22

(E) Vibrio cholerae NIH 35A3

(F) L. monocytogenes HPB#3

Fig. 3. Fingerprinting patterns shown as the concentrations
of dNTPs increase.
Panels A to F represent fingerprinting patterns of six
strains. Panel A: E. coli H10407, Panel B: E. coli
0157:H7 ATCC 35150, Panel C: Sal. typhi Ty2 ATCC
19430, Panel D: Shi. flexneri ATCC 29903. Panel E: V.
cholerae NIH 35A3, Panel F: L. monocytogenes HPB#3.
Lane 1 showed 1 kb DNA ladders. The concentrations of
dNTPs for each PCR reaction increased with an in-
crement of 50 pM from 0 pM (lane 2) to 250 uM (lane 7).
The other ingredients consisted of MgCl, (2 mM), primers
(2.0 pM), and template DNA (1.0 p/) for PCR reaction.
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7ol YeRJA] ettt Primer H&5%w2] Foiel wel 1.2
kbrt} 42 HEe] 48k wrt SkEou 1.2 kbE
EFE BAE 12 kb oo WHES At FUEA &
THFig. 3, Panel B). Salmonella +3F+ 10 puMe|
primerE 43 wiiE GHEY = F/EX A U
A3 fingerprinting pattern2 FAI PO oA Zlwe] Zv}
e dstA JebstthFig. 3, Panel C). Shigella o5+
12 kb @S FAHOE A& BAlerg 7k WHES] 9}
A=t S7rel) 04 kbl BEHE 1.5 pM FEE FE
e wW AL, 20 uMS HEHL o ¢ o]
WA 7t F7FeIA] % YA S fingerprinting patternS B
o] Z21thFig. 3, Panel D). Vibrio T 0.6kbe] ©¥iz}
1.4 kb, 1.8 kb ©Ho| T8 THHERA, A4 primer 5%
of e Al gl Fx Frhs dEEA] 4tort 1.0 uM
JA] 0.5 kb®] 22 o] Ao} YA} Awr) S
s BTk e, 05 kb BAF olate] 2L 9HE
< A9l vehx] kottkFig. 3, Panel E). Listeria @5
0.5 pMollX 4 0.2 kbellAdl Hdl 1.6 kb7kA]2] HS]ellA]
SHge] AAEYL, 4L E Z7RI wet 15 kbo}
1.6 kb ©WHES] Fwrt Ao, 02 kb F24 9
£& dHe) Axrt ZU1slHch(Fig. 3, Panel F).

gwkEel PCR W olME 308] WHEo) =P8t primerd)
FEE 1 uME AREsRL Sdoh'” Primere] %ol 271 3
DNA®} el )3l Zako]l 28=YS o, mis-primingo]t}
primer=7]2] o] Hol primer-dimerth= AHE-S ThEo|
9 4 9)7) fEo)?) 33 DNASH PCR ¥HE3]5E w23t
primer¥2] #A 3= A8 fingerprinting patterns FHEo]
W7 98 $-Asolof itk Lin 57 259 Aol &
£k @52 fingerprinting patterng 853}7] $I8] primer
9] BEE 2.5 yME FHAslste] A&k et # A
T 549 AFE fHvbs 6ol tistel H83) 2
Az} ERIC primerg< 2.0 uMe| 555 L3S wjrig
A3} fingerprinting pattens =% UERE = glglen o
1ol w58 F48E A @R GHE] Qo] St

sele wolgie},

[¢]

¢

O

Template DNA &X2| %{Xs}

PCR WF3-2 oFF A2 9| template DNATIOZ S &
Fykgo] dofd 4= girk. 29 7] w2l 0.25 wel template
DNAE #£319S wlx A fingerprinting patterns &5
HelllAl e Zdont AdE dHEe] Y =4 JER
O E. coli 5 ¥ AA-LI7E 0.4 kbellM 3.0 kb7HA]
Z vehdtt 025 pol 8 DNAZ 838 o 223
1.2 kb ool W A =] 28t 0.5 pelMEE 04

(A) E. coli H10407 (B) E. coli 0157 ATCC 35150

1 2 3 4 5 6 7 1 2 3 4 5 6 7
kb

4.0

0.22

(C) Sal. Typhi Ty2 ATCC 19430

(D) Shi. flexneri ATCC 29903

t 2 3 4 5 6 7 1 23 4 5 86 7

(E) Vibrio cholerae NIH 35A3 (F) L. monocytogenes HPB#3

Fig. 4. Fingerprinting patterns shown as the concentrations
of template DNA increase.
Panels A to F represent fingerprinting patterns of six
strains. Panel A: E. coli H10407, Panel B: E. coli
O157:H7 ATCC 35150, Panel C: Sal. typhi Ty2 ATCC
19430, Panel D: Shi. flexneri ATCC 29903. Panel E: V.
cholerae NIH 35A3, Panel F: L. monocytogenes HPB#3.
Lane 1 showed 1 kb DNA ladders. The concentrations of
template DNA for each PCR reaction increased with an
increment of 0.25 p/ from 0 p/ (lane 2) to 1.25 p/ (lane 7).
The other ingredients consisted of MgCl, (2 mM),
primers (2.0 uM) and dNTPs (200 uM) for PCR reaction.

kbollAl 3.0 kb Alele] Heule] TRaEe] BF A &
=Hslol] dagle]l YA ARE U™ 1.0 pelr 08
kbe} 1.3 kbe] okgh ThHo] AAEOH 125 WE 24T
= AHEACKFig. 4, Panel A). E. coli OISTHT 45
e Az A8 F59 025 pelARy A gHLE ve
velfler wwe] Fvlel wet v Avt e
Zor 1 EFo] eV TtHFig. 4. Panel B). Salmonella
#5025 pollA FchEaige] @He 1.2 kb, 05
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uelE okt 1.6 kbl THdo] Frbz oz AHATE &
%% fingerprinting patternS 0.75 ullA] Hojzlom o]
o] FEAXME 0.75 pelA AgE SHES] Fwgk Z7tst
ATHFig. 4, Panel C). Shigella @52 7%, 025 g &
£PS o 0.7 kboh 1.2 kbl 3wI3 w¥o] AWAHAL,
T HHE FHoR W g} Awrt STk W R
Atk 1.0 pplA o o] s Fvhs BEHA U%
tKFig. 4, Panel D). Vibrio 45+ 0.6 kb2 3 THo]
% DNAS Z&sne Zvl wet Axrt F7HEAL
1.0 prellA 1.0 kbt 1.5 kbe] ©Ho] Hzz AT
(Fig. 4, Panel E). Listeria &5 025 p/¢] 538& 3
3 AFEEH 2 02 kb, AU 2.5 kb HYelA GHS
AABIALL, 79 DNA®| A85%F F7MI7¢ uet o3
o) Ws} glo] THe| 7lwgt Z7VstArkFig. 4, Panel F).

% DNA9| 4% ®isprA7In #&3 4¥: t& PCR
BRES ol&st Ay vRIRR AEe 4o FT
2} THe] Awrt Fleiith. ey tifRe] v o
H =71 w2 W Folz fingerprinting patterns
a 1 g #8ste] o)zl fingerprinting
pattern Blwd ] ©HE F0 o] g FolE vleh

HAle] &

o] EEL H7R/E APNIANI@URE - HMP-
99-F-06-0001, 21&% 71& flsfasiel Asid Brieh #e
Wb el ek Aol AH] Ao ofste] e A
o] oy ol Zatshe Byt

2229

E A7 AES 0HAA AFES FUdle 30 2FE IS Escherichia, Salmonella, Shigella, Vibrio,
Listeria 5 559 W4 AAEE WA 971498 o83 ERIC-PCRE o83l Ao 4T o olfsl= F
£ PCR WH3AIEQ) MgCl,, ANTPs, primer, template DNA2] H# =2 AR MgCl, w482 2 mM
2 &30S e U3 fingerprinting patterng B ¢ URSDZ 2 mMS MgCLe] HAE=Z AA A
th dNTPs®] 5w 250 pMZEA] Z71ske] webr 605 2T 200 pM7RRlE s Z7he) v)gisie wHe) 479}
FEF AEFERo 1 o] wRaME G o et dA S 2322 UA S fingerprinting pattern
< A7) 93kl 200 uMe) ANTPsTO. 2% 283191tk ERIC primer5S 2 uMe] 52 439 wite] A%
fingerprinting patterne- Ltebd = Ao, 1 ool wEE HEWS o WX gHEY] Fmrle] e
Template DNAT Th2 PCR §H3E0] tish 483 vixyA2 2838 DNAYS F7iol wiel ©ae) A7) 5
7¥stsATt. vk th o] A8 w55l tisle] DNAS Yol 4 uje} Huid w z}z}e] HAojZl fingerprinting

patternE-2 H)wE of el 5= Aolr} ik

=2
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