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Abstract

Recently Vibro sp. are the most frequenily isolated microorgarism, which causing food poisoning. We investigated

the detection of toxin genes and effect of chitosan to toxin genes with PCR. Thirty strains of Vibrio sp. were isolated

from sea water and sea products through biological and biochemical tests. Cut of 30 strains, 8 were identified as V.

parahemolyticus, 7 as V. mimeus, 6 as V. damsels, 5 as V. oulnificus, 4 as V. alginolyticus. In detection of cix, tdh, and trh

as food poisoning-causing toxin genes, ctx from 7 strains, frh from 4 strains and tdh from 6 sirains were detected,

Among toxin genes detected strains, we selected V. wilmfious-2, V. damsela-1 and V. parahesolyticus-7. As adding

chitosan sototion to PCR product of 3 strains, the amplified DNA bands were not detecled over 450 pg/né concen-

tration of chitosan. Over the resulf, chitosan is thought to influence the detection of toxin gene.
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2 FAL Ha A43 #)A= Difco Laboratories Defroit
Michigan USA%] A]F 22 alkaline peptones, thio-citrate-
bile-salt(TCBS) agar 9 tri-sugar-iron(TSI), lysine-indole-
motility(LIM) agar 5-¢]W, hemolysin 4453 doly 7
Halde 05% NaCles #7138 Brain Heart Infusion{BHT,
Sigma Co. St Louis, USA) e z]s} 5% W dHFE
7 AN AE ARat.

Enterotaxin ML HE
Halg HBee d4E Udos AF=E

enterotoxin. 2. 24| heat-labile entertotoxin(friz), thermosta-

& frushs
ble direct hemolysin-ike hemolysin{tdl) ¥ choleratoxin
{cx)el FAA #22 Table 19 primer]14]5 ol -&dho
Delta Cycler T TM system, Easy Cycler Serles{Ericomp,

Inc, San Diego, CA, USA)e| PCRE #5585 vH24).

Petymerase Chain Reaction(PCR)

PCRe) 2183 A HE lysostaphind =) &g #A9
2221 Sambrook §{221¢} Woz AU 05 mé
microtube] buffer 100 250 mM ghicose, 10 mM EDTA,
25 mM Tris, 150 mM NaCl, pH 80)2 2531 o 7)9

= L1

TS BHAZTE 282 10 481 wg/m)2] lysostaphin (Sig-

-FHE

ma Chemical Co., 5t Louis, USAYE Avlsly 37°C A
Zhzh bE, 108, 158, 308 U A7

PCRE HAIF 7 incubationAl 7ol TAlgle] dh&o] 2

ncobationd} 1

grem g 37T o)A BEH, O5THA 587 incubationdt T
10,000 rpmel Al 5870 943 F F0E PR3 o

o] PCRE Shirai 5[231¢} Wi & WHeha) ARESISL
4t LB brothof] FFahel 37T 1847 AT )
2K120 Rev.» 6 rm stroke, Vision Scientific Co., Lid. Korea)
Stglm AR 3]sl 9T A SR #F9 §, 80T
A 247 o) WABIATE o)A of 107 YAEe e
3 AL template DNAR AME3HTE PCRY) ARE%F
primeri= Table 12] geneE3t AR AYS)= primer se-
quenceE gk Al-E(Kovea Biotech, Taejeon, Korea)s)A)
FREle] Al-E3 H o). Purificationg Sep-Pak Catridge=
SRty o% primer?t XFHLR = DNAY F7e
Table 17} Zgith 93 TR 5 409 10X buffer(0.1 M
Tris-HCI, pH 80, 05 M KCL 0.015 M MgCl2), 4 x29] 25
mM dNTP, 10 pmol/gi2] sense primer 2 pf, antisense
primer 2 gf T 025 x2] 25 U Tag polymerase= 4%}
Qe o7 FAE 33103 7t HA o] & 50 wir}
HAEAT. PCR 2AL gened| w2} Table 29} o A
A#lGT. #% PCR

ES-3

S EAYE 10 pe9) molecular weight

Table 1. Synthetic oligonucleotides used as primers for polymerase chain reaction

Primers Nuclentide base sequence (5'-3) Target gene  Size of DNA (bp)*
1 5 {TCAGACGGGATTTCITAGGCACG-3 che 02
F-GCATTATCCCCGATGTCICTATCT-Y
2 5 GGTCAAGTACAACTTCAACATTCCY o 400
5 -CCACTACCACTCTCATATGCATCA-Y
3 F-GGGGATCCCTCAGTACAAAGUCTT-Y Hh 554
F-TGGTTGACATCCTACATGACTGIG-3
*The nuclectide equence of geges were reported by Arita et al[1].
Table 2. Conditions of polymerase chain reaction
. . PCR steps
Enterotoxin producing genes - : - Total cycle
Denaturation Arnnealing Extension
tdh 947, 1 min 55, 1 min 7277, 1 min 25
cfx Y947C, 1 min 60°C, 90 secs 72T, 90 secs 32
trh 247, 1 min 53T, 1 min 727, 1 min 25
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marker® phage ¢ X174 Haell digested{TaKaRa Shuzu
Kyoto, Japan)s} phage 4 DNA HindIll digested(TaKaRa
Shuzo Kyoto, Japan)Z AM8-8te] 2% agarose gelellA] A7l
ol Z(BioRad Mini-protein 13} 3, DNA @HE-E Uva)d)
A BBz gAge) UFdt. 54 dedFy PR
2ol AAe QJA quick PCR Purification Kit((lagen Ca
28014, Germany)Z o} §-ate) gxjstsct

Chitosangl =4 REA 480 #et 42

A71¢) PCRY 2.2 B FA o] g4 17550
A Fo) drge) FEldd V. eulnificus2, V. damsela-19}
V. parahemolyticus-72 A4k A PCREATE 0184

PCR #&2 CIA quick PCR puﬂfmcatmn Kt(Qiagen Ca
28014, Germany) 2 B4 A4S A4 2, chitosan2- 0,
200, 250, 300, 350, 400, 450, 500, 550 = 600 pg/wl 71A &

e 2z FArksld 3TN 147 Wed &, ATst
FA% 2202 PCRE A nwEsch
o 1

BlE2) 2579
FHAES F11,12] S ubyel Wt alkaline peptone
2=, TCBS agar @ TSI % LM agar 59 #f% @4 2 F
el M7 hemolysin 445 F9 Addd AtE BE
3 23} Table 3%} o] 50 widaled 307357t BF
51tk V. parshemolytious7} 8EFE 7V BgaH, 2 F
2 el Vomimicus, 67559 V. domsels, SUFL V.
~7uh'zz'fcz¢5 oD 4359 V. alginolytions 22 ¥ 50
FAA AEe AEERLL

n{»

25 o toxin FHALY HE
Enterotoxin FEAY HE

B H ) o&dol A4E A5E 2 enterotoxin® 2

heat-labile entertotoxin(t#h), thermostable direct hemolysin-

like hemolysinftdli) 2 choleratoxdn{ctx) §2 B84 94
Sol}. 0% ABHOEFE HR AFES ofls)

enterotoxin A <2 21218 g3, Table 4
o 5AE ANEe 45 T ITFR 56.6%E #
w7 Vbl o] o)A ctre V. parahenmolyticus o A
422 7 wern 1 SR V. vuinifiousi A 25, V.
algmolyicus) A 157} A2 53l tdhe V. paratemolyticus
A 25, V. wudnificus, V. minsicus, V. damsels V. alginoly-
14 Z12F 154 ZEEan: vhe] 45, V. oulnificus
dia 2EFE A4 Btk 2ld V. demsde, V. pardhernoly-
Hens ZofA] zhzt 1524 A2s gk Table 364 2] v
gof 166%E WRA wokd V. subiificush e B HF
3o Spdel B4 fAAV 406 ek e dn

=5
71':-:(1%‘.77‘:_1'

aous &

degenrhs B4 fad 35 197 2 AL urE}
wol 1t o gs V. parkemolyticus?} 87.5% 2 JEFt e

o, V. minicus?} 7

N FgTh Y, 28 M 2E

Table 3. Various Vibrio species derived from marine pro-
ducts

Vibrio species No. of straus

V. vulnificus 5
V. damsela 6
V. parahemolyticus 5
V. miimicys 7
V. alginolyhicts 4

Total 30

Table 4. Vibrio species produced food poisoming enterotoxins

Various toxin of food poison (positive/total strains ne.)

Vibrio species

Chx i trh Enterotoxins producing frequency(%)
V. vulnificus 2/5 1/5 2/3 1000
V. dminsela 0/6 1/6 1/6 333
V. parahemolyticus 4/8 2/8 1/8 875
V. wicts n/7 1/7 7 143
V. algimolyticis 1/4 1/4 074 50.0
Total 7i23.3) G{2000) 4{13.3} 300100)
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Enterotoxin 87 HEE FF2) PCR AT}

AFES o7She enterctoxin A} BEH IFE
& PCRE 2, oy 37 DNAE SEA7 FH4E Fig.
13b #Zgict Big 19 lane ¢ oA 1 7Axje] 795 =, V.
vibnificus-2, V. vulnificus-4, V. parshemolyticus-1, V. para-
hemoyticus2, V. parahaemoltyics-4, V. pamhemo{uticusﬁ el
V. dginolyticus-4 X lane be cix FHAI HED W
paraliemolyticus A9} FUS 302 bpe) Fe ek bandst P
FE Gk Lane § ofM q 7HAAME o HARA FEE
7l B FFEONT tdh FAAE] DNAE FE A7 A
& Fig. 29 23toh Fig. 29 lane f o4 i 7hA] 8] V. para-
hemeolyficus-3, V. parahemolyticus-5, V. mimicus-1 2 V. damn-
sela-19} tane 1%} lane m2] V. oulnificus-18} V. alginolyticys-1
F 6T lane b} plR7iAlR SEiE A SEH 400
bpd band7t AAHG o, lane belj A e7bA 28] 2 lane
i kon 2 odlde tdh gened] FEYA et o} 7 band
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Fig. 1. Agarose gel electrophoresis of amplified 302 bp
fragmenis of the ctx gene.
lane a: XI74RF DNA/Hae U fragroents, lave b ctx pos-
itive control(V. parahemolyticus A92), lane ¢ V. vuinificus-2,
lane d: V. vulnificus4, tane e: V. parafemolyticis-1, lane f
o V. parshemoyhicus2, lene g V. paradmentofiyics<, lane h
2 V. parahe- molyticus-8, lane 1: V. alginclyticns-4, lane §:
V parahaemoltyes-3, Jane ko V parahaemoltines5, lane 1:
V. mimicus-3, lane wo: V. midmicus-2, lane n: V. oulnificus-1,
lare o V. vulmficus-3; tane p: V. algmolyheus-, lane q-
V. alginolyticus-2.
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Ea FEAN OfEt chitosan®] Hat
Enterotoxin FH2} =47 AZF 178 Fo|lA] oty §31

A AF V. ounificus? gFE, #h fAAL] 2SOV

damsele-1 o5 tdh FAA4Y 25 V. porohemolyficus-7
TEE 44 o}O:] o] 2] PCR 4 =g°ﬂ chitosans S8R E
Wit 24 47 220 9 992 aRus

1y ofx
chr A7 AZA) chilosang] 8% V. oulnificus-22
AAE A7 Fig 49 29kl Fig. 4947 chitosans
#7451 28 bt ¢ lanes e Fig. 1o]4] BoiAe $9
# d719] bandE HAT 5 o], FEY A7) o

abcdefghijklmnonp

Fig. 2. Agarose gel electrophoresis of amplified 400 bp
fragments of the trh gene.
Lane a: ¢ X174RF DNA/Hae 01 fragments, lane b- V.
vibmficys-2, lane c: V. oulwificus4, lane o V.
parahemolyticus-1, lane e: V. parshemoyti- cus-2, lane f:
V. parahemoltyics-3, lane g V. parahemolybicus-5, lane h
o V.o mimmens-l, lane 1t V. damsels-1, lane i1 V. pare-
haempliyics-4, lane k: V. parafemolyifcus-8, lane 1: V.
vulnificus-1, lane w: V. alginolyhicus-l, lane n- V.
alginolyticus-4, lane o: V. damsela-3, lane p- positive
control(V. parahemolyticus A92).
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Fig, 3. Agarose gel electvophoresis of amplified 554 bp
fragments of the tdh gene.
Lane a: V. oulnificus-2, lane b: ¢ X174RF DNA/ Hae [
fragments, lane o V. parshemolyficus-l, lane d: V
oubuficys-d, lane e: V. damsels-2, lane £: V. vilnuficus-b,
lane g- V. parghedwiyticns-7, lane h: positive control(V,
parakeniolyticus AS2).

2} chx
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Fig. 4. Effect of various chotosan solution on inhibition
of enterotoxin(ctx).

Lane a, n- ¢ X174RF DNA/Hae [0 fragments, lane b,
cix positive conbrol(V parghemolyticus AS2), lane o V
vulnficus2, lane d: V. oulmfcns2 (with 200 ug/we
chitosan solj lane e. V. ordwfions2 (with 250 pg/ml
chitosan sol), lane f: V. wulul flus-2{with 300 g/ md
chifpsan sol), lane oulnificus-2(with 350 pg/mf
chitosan sol), lane vilnificus-2(with 400 g/ me
chitosan sol), lane vinficus-2(with 400 e/l
chitosan sol), lane vulntfcus-2{with. 500 g/ ml
dutosan sol), lame k: V. eulsificus-2(with 550 ug/mi
chitosan sol }, lane 1: V ouilnificus-2{with 600 pe/ml chito-
san sol.), lane m: V. vulngficns-L
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off we} i GAARel ofo] Bal F1Eo) DNAZ B A
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deletion® A& & 4 QIHch of& cixd 58 vpdtA
2450 pg/wd oY TEAME #h FAAE BEEA
ore} chitosan®) 2~ F&A DNAY ST o ogkg nlE]
B 7len JEgth

3) tdh

i fRat HEa) chitosand]

72 AAE A7 Fg 6k 29tk Fig 6943 chitosan

fat

ARL V. parahermolyticus
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Fig. 5. Effect of various chitesan sclulion on inhibition
of enterotoxin(trh).
Lane a: ¢ XI74KF DNA/Hae [ frapments, lane br trh
positive control(V. parahemolyficus  A9Z), lane <@ V.
damsela-1, lane d: V. demsele-1{with 200 ug/md chitosan
sol) lane e: V. damselo-1 with 250 pg/né chitosan sol),
lane [: V. dmnsele-1(with 300 ps/mf chitosan sol), lane
g: V. damiscla-1(with 350 pg/mt chitosan sol), lane h:
V.dmnselg-3(with 400 pg/ml chitosan sol), lane i:
domsela-1(with 450 pp/ml chitosan sol), lane f:
dansele-10with 500 pg/uwl chitosan scl), lane k:
damselp-1{with 550 pg/mé clutosan sol), lane 1.
damsela-A{with 600 ug/nd chitosan sol), lane m:
vilnificus-2,

<=
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B SR 8T V. parahemolyticus, 79T
2l V. mimicus, 672 V. demselo, 55159 V. oulnificus,
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Zo s e o i

Fig. 6. Effect of various chifosan solution on inhibition
of enterotoxintdh).

Lane a: ¢ X17ARF DNA/Hae I fragments, lare b: tdh
positive control(V. parahemolyticus A%2), lane c: V.
paraheniolytions-7, lane d: V. parahemolytions-T(with 200
pefmi chitosan sol) lane e: V. parshenolytious-7 (with
250 pa/mi chitosan sob), lane f: V. parghemolyticus-7(with
30D pg/ul chitosan sol), lane g: V. pashemolyticns-7(with
350 yg/mé chitosan sol.), lane h. V. pembemolyticus-7(with
400 pe/mé chitosan sol), lane i+ V. parahemolyticus-7{with
450 pg/pé chitosan sol), lane | V. parshemolyticus-7{with
500 ug/né chitosan sob.), lane k. V. parehemolyticus-7{with
550 pg/mb chitosan sol.), lane [: V. paraheniolyticus-7{with
600 pg/mé chitosan sol), lane m: V parahiemolyticis-4.
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