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Genotyping of Vibrio parahaemolyticus by Infrequent Restriction Site
Polymerase Chain Reaction

Dong G. Keum,* Jung O Kang, Tae Y. Choi

Department of Clinical Pathology, College of Medicine, Sungkygunwan University*, Hanyang University College of Medicine

Background: Infrequent restriction site PCR (IRS-PCR) is a recently described DNA fingerprinting
technique based on selective amplification of restriction endonuclease-cleaved fragments. We
applied of IRS-PCR to clinical isolates of Vibrio parahaemolyticus associated with diarrhea.

Methods: IRS-PCR assay was performed with adaptors for Xbal and Hhal restriction sites. A total
of 35 strains of V. parahaemolyticus which were isolated from clinical specimens of patients with
diarrhea were analyzed. The isolates were collected from different geographic areas of Seoul (n=12),
Incheon (n=21) and Gwangju (n=2) during 1998-2000 in Korea.

Results: In IRS-PCR, amplifed DNA fragments between 50 and 400 bp were found to be the most
reproducible in this study. When V. parahaemolyticus isolates were amplified with AH1 and PX-G as

primers, 35 isolates could be grouped into five IRS-PCR patterns: A (n=16),

B (n=4), C (n=6), D (n=5)

and E (n=4). The patterns were subdivided into 15 subtypes: Al, A2, B1, B2, B3, B4, C1, C2, C3,
D1, D2, D3, E1, E2 and E3. The IRS-PCR patterns of V. parahaemolyticus did not show any
relationship with serotype or geographic origin, but the isolates from same outbreak produced a

same pattern(Al).

Conclusion: The results provide evidence of the discriminatory power of the IRS-PCR method as
it applies to V. parahaemolyticus.
(Korean J Clin Microbiol 2002;5:119-123)
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A= zra JTH4-7]. & Ao A& infrequent
restriction site-polymerase chain reaction (IRS-PCR)% &
Mazurek 5 [8]ol ©]3te] 7N F7 2} typing W F<]
Sty Z A ite] DNAE H32] & frequent site restriction
enzyme (Hhal) ¥} infrequent site restriction enzyme (Xbal)
© 2 DNAE Adtatn, FEstaxsle 47144 5
o]t BE 4 U+ 7|4 <9 adaptor (Hhal adaptor
/Xbal adaptor)E A 2}5}o] F-2kgh 2, o] adaptore]] 7 K2
DNA <3 7] 4 4 9] primer (PX-G)¢} adaptor(AH1)S A}-&
st A¢® DNAS] dA7Ad & FHet= Aot o
IRS-PCRE o} 2] 742] @& Allitoll A &%= ¢kt7]el, 4
FAEE 2 Fuhel A F@skuglE V. parahaemo-
lyticuse] genotypingol] Ab-&3te] o]t 25 A& F
0] o

AR AN .

TR
1. kA

19981 78] 20003 74A] =} A AL gka5 9] o 2 A
o Al 2] =% % V. parahaemolyticus 35 T3, V. vulificus
4 w3, V. alginolyticus 1 =, V. parahaemolyticus ATCC
17802, V. parahaemolyticus ATCC 17803, 2 V.
parahaemolyticus ATCC 275195 &2 algit}. B2l V.
parahaemolyticuse] A & X = A& 12 772l 8t
Be), 9 21 FFCHH A, T 2 ), FF 2
g dsiE )R on, A 2= 19984 16 &,
1999 14 5, 20001 5 5 o} V. vulificus 2 V.
alginolyticuse 2% A &oA Egld #3530 V.

parahaemolyticus Z=j] A S-7,S-8 B S-9& A &(S)2] 54
A Gl A FAl LA AL bS] 7hE Eoll A e

= At
2. IRS-PCR

1) Template DNA

V. parahaemolyticusol| /] &2 DNA (5 pL)Z #| gt a
4> 20 U Hhal¥} 20 U Xbal 2. & mixed buffer (100 mM tris-
HCI, 500 mM MgCI2, 10 mM DTT)ol| A 37¢C, 22|35t
Al v (Z % 12.5 pL). T4 DNA ligase (1.5 U), ATP
(12.6 pmol), 10x ligase buffer (2 L), Hhal adaptor (20
pmol), Xbal adaptor (20 pmol), @ FFF=2 Z3 20 uL=2
gk3=0] 4ol A 3}/ &<k ligation A 71 3 65T ol A 20
-7 T4 DNA ligase S H| &4 3} A| At A A= A 5 U
Xbal¢} 5 U Hhal©. & ligationo| A ThA] & & U&=
restriction siteS THA] 3HH 37 C oA 2087 A 315

2) Adaptor®} primer

AL-2-3l adaptor®} primer?] oligonucleotide 4 7] A &4 &
table 1 o] ==5]0] glom ulo] @ Yok(H Y, 5, =)
o] & Azl t}. 7HeFsHA adaptor A ZHE 7] & slH
Hhal #] 3+ g 4 2 2 vhe DNA2] CG-3', Xbal #| 38 4]
olste] ke DNAS] 5 -CTAGO] ligation® & & 3198}
S o}, Hhal adaptor= 7 bp<] oligonucleotide (AH2)7} 22 bp
oligonucleotide (AH1)2] 14bp}-E] 20 bp7}A] annealing &
Al A 23t th. Hhal adaptor= AHI 3} AH2E =29
molarE 1X PCR buffer (10 mM Tris-HCI [pH 8.3], 50 mM
KCl, 1.5 mM MgCl2, 0.001% [w/v] gelatin)ol] &35}

Fig. 1. IRS-PCR electrophoretic patterns of V. parahaemolyticus isolates; (Left) lane M, 100-bp ladder; lane 1, V.
parahaemolyticus ATCC 17802: lane 2 V. parahaemolyticus ATCC 17803, lane 3, V. parahaemolyticus ATCC 27519: lane 4, V.
alginolyticus isolate: lanes 5 to 8, V. vulificus isolates, (Right) lanes 1 to 8, V. parahaemolyticus isolates (S-5, I-1, S-7, S-26, 1-13,
I-16,1-15 and I-17). The annealing temperature was 62 C, and the primers were AH1 and PX-G.
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Table 1. Adaptor and primer oligonucleotides

Oligonucleotide

Sequence

Hhal adaptor

Xbal primers, PX-N*

"-AGA ACT GAC CTC GAC TCG CAC G-3' *
"-TG AGC GT-5'

" -PO4-CTA GTA CTG GCA GAC TCT-3'
"-AT GAC CG-5'
"-AGA GTC TGC CAG TAC TAG AN-3’

*: AH1 serves as part of the adaptor and as the Hhal primer.
. N denotes any 4 nucleotide A, T, G, or C.

Table 2. Data summary for 35 V. parahaemolyticus isolates

) Serovar Pattern of ) Serovar Pattern of
Strains Year Strains ) Year
new O3:K6" IRS-PCR new O3:K6 IRS-PCR

I-1 - Bl 2000 I-261 + A2 1999
I-4 + B2 2000 1-27 + Al 1999
1-8° + B3 2000 1-28 + Al 1999
I-11 + B4 1999 S-5 + Al 1998
I-12 - E3 1999 S-6 - C4 1998
I-13 + Cl 1999 S-7 + Al 1998
I-14 - E3 1999 S-8 + Al 1998
I-15 - El 1998 S-9 + Al 1998
I-16 - Dl 1998 S-10* + Al 1998
1-17 + D2 1998 S-12 + Al 1999
I-18 - E2 1998 S-13 + Al 1999
I-19 + D2 1998 S-14 + Al 1999
1-20 + C2 1998 S-15 - C3 1999
I-21 + D3 1998 S-16 - C3 1999
1-22 + D3 1998 S-17 - C3 1999
1-23 + Al 1998 G-1 + Al 2000
1-24 + Al 1998 G-2 + Al 2000
1-25 + Al 1999

“Data were cited from [2].

1-8,1-26, and S-10 were confirmed as serovar O4:K68 by slide agglutination test.

Abbreviations: S, Seoul; I, Incheon; G, Gwangju.

thermal cyclerS A}-&-3lo] 80CoA] 4C7HA] 1 Azt B¢t
L= 2 2} w30 annealingA] Z o). A 2+ adaptor = 20
PME 930] 20Cel Rste] AFE g ol vlet o) Btel
AL-8-31%1 o). Xbal adaptor= 7 bp oligonucleotide (AX2)7}
18 bp oligonucleotide(AX1)2] 5 bpHFE| 11 bp DNAC]
ligation =] A] #| 23} t}. AX12] 5 & T4 polynucleotide
kinaseZ ©]-&3to] ¢14ts}t Al A ligationol] AF-8-5H3i . ©f
uj kinase’= Z7] 65Co| A 10417t B] &4 3} A Z o). AX1
S+ AX2E 7] i 3 F LAl E33to] annealing A 7}
t}. PX primer AX19| annealing ¥ &2 A 2}38}¢] 11,

Xbal A|g& 20l ©jste] Ak DNAC] 3° €9
TN(T, G, C, A) 471 - g o] ArAQ . AN(A, C. G,
T)E t d7date] Al 2kl

3) Amplification

PCR mixture= 1uL template DNA (ligation-redigestion
product), 0.5 U Tag DNA polymerase, deoxynucleoside
triphosphates (200 uM Z} Z}), AH1 2 PX-G primer (1.0 u«
M), 10X PCR buffer @ {2 FF0| 504l H =5 &
g3lA Tt FZ-2 GeneAmp PCR system 9600 (Perkin-
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Elmer, Branchburg, NJ, USA)S o] 83} initial denatu-
ratione 94 ol A 5%7F 18] 31 denaturationS 94 C ol A
30%, annealing & 62 ol A 30X extension2 72C ol A
90% 2 40 cycle = Z3gdtt. =Z A E L 7%
polyacrylamide gel (BioRad Laboratories, Hercules, CA,

USA)o| A 200V, 2A1 7+ A 7] 9 %3} ethidium bromide
(0.5 ug/mL) 2 1027 441 & A}zl 2ed 2 315t}

2 o

IRS-PCR Z & F 2 50 bpH-E] 400 bpAto| ol A ZZ
¥ DNA band7} 2 @7d o] 3k, 50 bpo] sl 2! 400 bp
o] /42| DNA band= A @S] FEHo 2 A7 F=ofA
A1 319 tHFig. 1). AH13} PX-G= primer® A}-8-3}91 <
719 =Z 3 DNA band & 8-147] Alo|git}. 25
DNA2] band =%} band —.42] o upz} 37) o] A9 Aol 7}
90 2% %3¢ A B C.DYEFoR Uy oy
7} -8 ol A] DNA band 4=2] 2}o]7} 1-27]91 A9-= 1,2,
3 2 42 A3} tH(Table. 2). V. parahaemolyticus} V.
alginolyticus 2! V. vulificus:= <2 % DNA band <+ % ¢
2] 9] z}o] 7} A (77) band ©]4) ThE FY o] FA 7
At} 53] V. vlificus= 5Z ¥ DNA 5= 2 2|7} 4
ol3te] el FFE2) DNA 4714 del g & w3
st 71 A A (Fig. 1, lanes 5-8). U] & & V
parahaemolyticus ©] IRS-PCR& A3 2 16 F(A138: 15F
2 A28: 15F),Bd & 4 FB13: 15, B2%: 15,B339: 1
F 2 B49:15),CH L 6 F(C19: 15F,C28: 15,C33:
3F 92 C48: 1), D8 & 5 FD19: 15, D2g: 25 4
D33:23), @ E3 & 4 FE18: 15, E28: 153 9 E39:
2F)E Al o] AU ZF 59 IRS-PCR 3 &
A sHAAE FPstn e NELE EHF new
03 K69} Fastelar, g2t AFA] 5 A A = o F i

< BAY 5 gich 2 Aol A AT B 7,
ss 2 S9F = BT new O3:K6 A3 oz Al o &8}
stk

-
Z £ V. parahaemolyticus new 03:K67F A A A A o=
Botm glon, FRNHE AGd, Axd E4o] gl
ol dA A=A o R shdr|d st Aotz 3,5]. A

Ho

TFAHE 22 33 o V. parahaemolyticusz}t &= 8- 22
G Lol A = 2ol 7F Sl el ep Az E] o] HZ A= A
BLE] IRS—PCR—‘ B o:] :[loﬂ ] B.—g}oﬂ \—4_

Pulsed-field gel electrophoresis (PFGE)H & o] &3} V.
parahaemolyticuse] &7 2} A ol A 300 = O]Q}Q ©o
typeo] B ¥ 31 Qlvh6]. 18]} PFGE«= 7|7 W& &

o] DNA7} 2 @3} Al 7Fo] Ho] A2 % 11, DNA band <=
7} ol A3 | A of] B2 of 2 Fo] UTH4-6]. & AT

A A} IRS-PCRE U3 A3
7HA frAE o2 gidste] FE
Yol AliEato] 2-47HA = FEF —?7} SAo] PFGE®
I A AA = A e watrt. Bk oj 2t IRS-PCR
= %l‘%}PCR—"— T3 & e JAAR olgtd 7]
ole] & glo] A&sHA AHEE o e ARl UAT &
3l IRS-PCR2 Al£-9 #3884, A 2HE adaptor, 5 2o
AF&-gF primer®] F-ol] whet ThFek A 35 e o] Al
Yo 2 AFS 71gsta ML F7} e
), £4 8 DNA g7 g digk 3 B} glvka st =
Ab8-9 adaptore] DNAS] d71A Edl wat primerE A
Zhato] FES AR ATHS, 9]

A -2} 7} V. parahaemolyticusol] A3t A 3
Hhalz} Xbale] 1 &H|, Hhal Al d714 4 %
Z 7)) 3l= NNGCG-3' /CNN-3' & A 3slm, Xbal= *
o] 971 E F £3] EAEA ¥ NNT-3 /CTAG-3 &
Adste A §a0|t). E Ao ALg-H IRS-PCR2
A 3}= 50-400 bp Alo] ol A ZZ 5= DNA band & 8-
140 = om A= F-Fet3Ath A8 primer
(PX-G)+= Xbal adaptor®] AX12] DNA < 7] A g 3} A+ KB A
olm 3’ Wtk 2o & AX Xbal A 3 & Aol o sle] HrhH
DNA (...TNN)2] Tol] A E.# <] DNAZ ligation A] &4 =

= o »
rdrr o e

o =
4+ 9l = primer dimer®] SZ & W& = 9t A9 2 E &
o G& 7}/\]71 Ae ZZ A Eo|H L =o|7] 95}
G.A.C.T 5% #7447 7 primere] W& S%e] 54

< =Y ’\7P UTHS]. ATl AF-8-3t primer PX-G2] GE
C,A, TZ X33l AlE-3lH o & M iZstd 8 & &
Mgk = loggl AZE U, B AFoAE PX—GEH‘:
V. parahemolyticuse] 438 FEA oA FE3 A3 =
A71el T o] A S AFskA = FATHS, 9]

B o3 3 A3} 4] V. parahaemolyticus = A, B, C,D, ¥
E¥ 9] 57} 2 T8 & 7] F-2 Tenover 5[10]2] PFGE 2
7 3| 7| &S FERet] AFAF °‘91i A% st W
0.2 37) o]4te] DNA bande] o] 7} 9l& A2 A, B,
C,DY Egog Hsl9 1, 2 838 & EF & band
Z=o] zpo| 7} 1-27] €1 AL 1, 2 39 42 AT V.
parahaemolyticus] IRS-PCR 53] ©] DNA band ¥ 3} 47}
#1367} o]steol L 22 {3 Ulol A &= band ¢ Aol 7}
127 A== Z & 7L V. parahaemolyticuse] DNA < 7]
MY F EdRo, 2dE, A8 5 A7IAEY W oE
Al vt (8] % & wlo] ubE) 2] o}, Acinetobacter baumanii,
Serratia marcescencs, Bartonella spp., Legionella
pnumophilia) .t} vl a A& Ao 2 ALRHT}HS, 9, 11,
12]. IRS-PCR®] A, B,C,D, 2 E& & x] o] 9 uta) o =9}
= FHIA oY, 2 FhdA JEH o A A
2-(S8, S9, S10)= =U3 & 3 (new 03:K6)Z} =AU 3t
IRS-PCR §3(A13)< UEW AT 83 E2o] 724
primer& A}-&-ghrhH %%—% DNA band®] 3 o] 1 % <]
e AAFHY, B ATl E A71Y s F ethium

l
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bromid % ¢ 413 UV/Atol 4] 7t band & 417 78 & % 9
ofx g3 Edo] B2H primerE A4S F 27} gt
[9].

IRS-PCR-E Q174 m| A & fF-ofol| A HEHA AT A]
@ wae g ook A@Aol Eob ¥4 Gt A}
2 A PCRE & & Sl A M A & ot Ay &4
A AW S 9de Ao AzhEnh Wk ol e}, primer
9} adaptor®t W] Y] a1 oW, AA A S
EFete] RE o] 7 ol o] T A St 9 Al
S40] glo] 7o) ThE BA ok Pyt o S5
8 Aoz ARHS, 9. L1} £ primerS A}
Blol = FZ 3o DNAY, £, 599 271
el Be dpol & ekl AR vk de 2718
B3t §A3He Aol Fastelet AR EHS]
©%, AFAE IRS-PCRY & o] §3to] 5%
probe $l°] %= V. parahaemolyticuse] f-43 4
7 At
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Hi & : Infrequent restriction site-polymerase chain
reaction (IRS-PCR)& 2% 9] #|3tg A2 AkE DNAQ
E% B9 2 Z=Z3}l= DNA fingerprinting] o] o}, B
o A= AAL A hato A #2]E V. parahaemolyticusE
IRS-PCRH] & ©] &3} genomic fingerprintingS- A] =3}
A

Hb B : [RS-PCR-& Hhal (frequent) £} Xbal (infrequent)
o Aag A At YR o A adaptor (Hhal adaptor 2}
Xbal adaptor)E A| Zste] F-2Hgtk 2 o] adaptore]] 5-o] gt
primer (PX-G, AH)E AM&3te] Alstsith o4 w2
T 19983 -5 2000 =712 o A AALSEAL =
FE G BEE S TR A EdA 1235, Q03 21
F . BFFAN Aol A 2 55 AAse] A0 b

H
<
o

arahaemolyticus &5 42 2 IRS-
HA)et A3, FZE DNA A3 F 50 bpe} 400 bp
oMol ZZ %o 71 AR o] 9k AHIT PX-G
= primer2 A}-g&3}lo] IRS-PCRS 3+ A3}, A% (16 ), B
P4 F),CH(67F).DIGTF) L EJ@F) 574 2
2 FEE F U o] 52 T 157HA] o} (Al A2,
B1,B2,B3,B4,C1,C2,C3,D1,D2,D3,E1,E2 2 E3)°o &
7 A 759 IRS-PCR A7= 3 A3 4 Z(new
03:K6), A} AFA| 9 28] =T 3o gl 1
g A oA H a8 sk (S8, S9 2 S10)¢] IRS-PCRE-
FY Al o]

2 2= :IRS-PCR< V. parahaemolyticus®] genomic
fingerprintingol] 2 &t A7} F g o] §43lo], PCRE
AT e 4 AAE A HEskA AFEE ot

AATH.
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