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Infrequent Restriction Site-Polymerase Chain
Reaction®l €3} Vibrio vulnificus -§#13 &A1

Genomic analysis of Vibrio vulnificus by Infrequent Restriction
Site-Polymerase Chain Reaction

Eun Jung Baek, Jung Oak Kang and Tae Yeal Choi

Department of Laboratory Medicine, Hanyang University College of Medicine, Seoul, Korea

Background : Vibrio vulnificus sepsis is one of the notifiable disease(Class 3) in Korea. It is usually
acquired through the consumption of raw or undercooked seafood in summer. We studied the
clinical findings of V. vulnificus septicemia and the genomic patterns of V. vulnificus isolates.

Methods : Seven patients with V. vulnificus septicemia were admitted to Hanyang University
hospital from 1998 to 2002. We analysed the clinical findings and the genomic patterns by
infrequent restriction site-polymerase chain reaction(IRS-PCR).

Results : All patients were over forty years old, and five were male. The patients had underlying
diseases;five with liver cirrhosis, two with DM, and four patients with heavy alcoholism. Five of
seven patients had history of ingesting raw fish and four had tissue necrosis with bullae or vesicles
in their extremities. Four patients who died showed disseminated intravascular coagulation
symptoms. We applied IRS-PCR to 6 isolates from blood and 2 isolates from wound. The six
isolates from blood showed various genomic patterns that were all different from one another, while
the two isolates from wound showed IRS-PCR patterns that were identical to the blood isolates of
the same patients.

Conclusions : The genomic patterns of IRS-PCR are quite different in 6 cases of V. vulnificus
isolates in Korea. (Korean J Clin Microbiol 2003;6(2):126-131)

Key words : Vibrio vulnificus, Infrequent restriction site-polymerase chain reaction, Sepsis,
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19981 F-E 2002 7}A] ghoko eh’ ol A V. vulnifi-
cus A Z 7e9] g Ryt AT S ARG oM,
ol E2]¥ V. vulnificus 659} 3] oA E g
d 2579 195 &4 32 IRS-PCRE- A A 5F31 T

2. MzZ=2e & &3

g A k& BATEC NR 660 (Bekton Dickinson,
Maryland, USA) 2 BacT/ALERT 3D (Organon teknika,
USA)E AH83l 9 on], 3 2w s g g,
thiosulfate-citrate-bile salts-sucrose (TCBS) vl 2] ol 4 <3}
Atk T T3 152 Wd I API 20E (bioMerieux,
Marcy-L' Etoile, France)/Vitek GNI card (bioMerieux, MO,
USA)E o] &3l ). &+t A 744 7 AF&= amikacin, am-
picillin, ampicilln/sulbactam, aztreonam, carbenicillin, cefe-
pime, ceftazidime, ceftriaxone, cephalothin, gentamicin, ti-
carcillin/clavulanic acid, tobramycin, trimethoprim/sulfame-
thoxazoleol] t]s}o] Vitek GNI card (bioMerieux, MO,
France)E A3}

3. Infrequent restriction site-polymerase cha-
in reaction (IRS-PCR)

1) Adaptors®} primers

A28} adaptor®} primer2] oligonucleotide & 7] 4 < &
Table 1¢]] =2 %] o] 2l t}. Adaptors= Hhal A g+ & A2 &
¥l DNAS] CG-3'¢} Xbal #| g+ & 4o o ate] Ake
DNAZ2] 5'-CTAGY] ligation¥) = = 11 <F3&} %) t}. Hhal
adaptor= AH27} AH19] annealing =] 7| #| 2}3}93 12, Xbal
adaptort= AX27} AX1¢]| annealing®| A A 2}3}53 t}. AX1
9] 5'& ¢l AF3}A] A ligationo] A&} TH Primer 2 &=
AH17} PX-NS A}2319 Th PX-NS AXIo] AE A< A
71 <d S 7R A, 3-Ltof nucleotide N (A,C,G,T)E ¢
A7gate] Al 2FstATH10,11].
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Table 1. Adaptor and primer oligonucleotides

Oligonucleotide

Hhal adaptor
AHI.....5'-AGA ACT GAC CTC GAC TCG CAC G-3' *
AH2....3-TG AGC GT-5'

Xbal Adaptor
AXI....5'-PO4-CTA GTA CTG GCA GAC TCT-3'
AX2....3'-AT GAC CG-5'

Xbal primers
PX-N'..5-AGA GTC TGC CAG TAC TAG AN-3'

Sequences

*AHI1 serves as part of the adaptor and as the Hhal primer.
"N denotes any nucleotide A, T, G, or C.

2) Template DNA

F2] ¥ V. vulnificus InstaGene (BioRad, Hercules, CA,
U.S.A)S Al&-35lo] DNAE E2]3 3 A3 d 4 Hhal
(10U)3} Xbal (10U)°e. 2 Al th(ZaF 12.5¢4L). T4
DNA ligase (1.5U), ATP (12.6pmol), 10x ligase buffer (24«
L), Hhal adaptor (20 pmol), Xbal adaptor (20 pmol) & =7
S 2 F220pL 2 utFo] 4°Co|A] &F=4t B¢t ligation
AlZ1 & 65° Coll A 20%-3F T4 DNA ligase = H] 4] 3HA] 7]
t}. A A= 5U Hhal®} 5U Xbal 2 & ligationl restriction
sites TFA] S 37° Col| A 2083 A k3 TH10,11]. A}
25 g4+ 55 BioRad (Hercules, CA, USA)o| A <]
st31

3) Amplification

PCR mixture= 1xL template DNA, 0.5U Taqg DNA
polymerase, deoxynucleoside triphosphates (200#M Z}7}),
AH1 2 PX-G primer (1.0#M), 10x PCR buffer 2 &7
ZF o] 50uLo] H x5 3ttt S %2 Gene Amp
PCR system 9600 (Perkin-Elmer, Branchburg, NJ, USA)-S-
o]8-3}o] % 7] denaturation-& 94° Coll A 58-37F 18] 2 de-
naturation2 94° Col| 4] 30%, annealing-& 62° Col| A 30%,
extension2 72° Coll A 90% & 40cycle =Z 3t =Z
AHE-2 7% polyacrylamide gel (BioRad Laboratories, Her-
cules, CA, USA)o| A 200 B-E & 24|17t F<t A7) E35)
o] ethidium bromide 2 & A &} ¢ t}.
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Table 2. Summary of clinical findings of V. vulnificus septicemic patients

Case 1 2 3 4 5 6 7
Age 54 86 44 57 42 58 46
Sex M M M F M F M
Disease LC DM LC LC DM LC LC
Alcoholism + + + -

Raw fish + - + + + + -
Skin wound + + - - + - +
Blood culture + + + + + + +
Wound culture + - - - + - -
Temp (°C) 364 393 36.7 39 36.8 395 393
PLT( x10%/ /AL) 27 46 15 40 65 34 27
WBC(/A.) 10100 6100 14700 2100 14900 3000 3200
Band*(%) 45 27 2 32 2 1 24
Outcome E E R E R R E

*Band form neutrophils

Abbreviations: M, male; F, female; Temp, body temperature; PLT, platelet count; DM, diabetes mellitus; LC, liver cirrhosis; E,

expire; R, Recover.

1 il

3 4 5 6

Fig. 1. IRS-PCR electrophoretic patterns of V. vulnificus isolates. (A): lane M, 100-bp ladder, lane 1 to 6, V. vulnificus isolates
from blood of case 1 to 6. (B): lane M, 100-bp ladder, lanes 1 and 2, V. vulnificus isolates from blood and wound of case 1, lanes
3 and 4, V. vulnificus isolates from blood and wound of case 5. The IRS-P CR annealing temperature was 62 C, and the primers

were PX-G and AH1.
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A2 Bk o 7} 9l 23],

Hahe i/, EHAE, 87, A S d=e
15-25ppt (part per thousand), &%=+ 18°C oAt o g2 =g}
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M 1ol 7S BelgtdEglonz 852 Add A
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acteriophage typing 2 & %
¢k}, Tison £[25]& V. vulni-
ficusE T2 Aol A FE S do7]= A -E biogroup 1
2, W E Aol A Rk F2] 5 & & biogroup 22 &7
sttt 1996 o] =gt Ao A A FAF HEFE
biogroup 3.2 AJ E A #7381 tH19]. V. vulnificus <]
ol 0L} HEF o] sla 0FA S thA] 01-03,
04A, O4AB, 05-014¢] 15F 0. & Al &-& & 9l &=, $-2
vt A= 04AF o] fral gttty B E ATHS, 26]. &
AFdM e AT S A= ZA A 9
g ERe 4 777 FEAH TR 4=
@ o] TS

IRS-PCRE 17 Ml A& Eofol Al 8t A4 2
Hap @G o] =2 AT HAR, Lk PCRS
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e 4 . gk AFE-gF Al g E 4, adaptor, primer -]
wet Aol et 2 AEE 718 o, e
S AR FAL Bl A 4 HE S Fo}
d 4= 9t} AF&-H adaptore] DNA 47| E & &7] W&
o £ & DNAS] 471 dell thgt % B} glo] &= primer
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ALRETH27]. 53], 71 A EA e W eE AR
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Bartonella[30], Yersinia ruckeri serovar O13} Photobacteri-
um damsela subsp. piscicida[31], non-turberculous myco-
bacterium[11]o] A}-&-3FA 2 7 - A 2 #H o] nf
% Z3A o] t}. 18]} Mycobacterium tuberculous, Sal-
monella enterica, Staphylococcus aureus®] 73 ¢+ =& A
Ao = Bolal W g o] WgkA gk 7t o] A<l
ARELLE Aeetd WEYL AL F Ae Ao
A€ TH11,27,32]. U] 28 ¥ =312} o A] Flavobac-
terium odoratum<] 3§ A] IRS-PCREZ 43 & BAl3l
23 5L FFo 9@ HY AGE FE AS= A
[33]. V. vulnificus &2 3 738 S 9 s}o] IRS-PCRS Al &
gt A 77 nfe] fAE e

it et A el sk YR Aol ARA #F 59
o] @ g5}t Az,
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2070 =l oem AAgol sttt PX-G thAl <
PX-C, PX-A, PX-TZ o] &3] 7} primerd]] W} & Z¥o] E
o= =Y Ut et B dFdlA = PX-Ge 93
band 7} 7}% Y2184 Vet Data not shown]. ¥ <3
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