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gal (5-hromo-4-chloro-3-indolyl-B-D-galactoside) —1&#1 X PTG
Gisopropylthio-B-D-galactoside)®  Zr2F 15 pg/ml, 100 pg/ml,
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ml= A Frksked 37°CalA 1413 WA FH T 28a 5 M
NaCl& 1oopl #Hrbstel &4 ERsE £ CTABNaCl (10%
CTAB, 0.7M NaCl) - 80plZE F7151e] 65°Collx 108-7F
ake-Alzich ¥ Sole] E7ka] phenal/chloroforme 412 &
LARES s st 25k £oo] 0.6 w2l o]

Table 1. Bacterial straing and plasmids used in this study
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FELIL W 300 plell FEElel B 24 1083 9 F
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200 pM, 1 mM, 100 pM 2] 25 unite] HA A7lslgde). #H
4 2L 04°CAA 1%, AEY £ae 50°CeA 12, el
EY 2L 72°ColA 174 ahe] 308 whEELe] HAISHR1-

Southern % colony hybridization
Southern hybridizatione 322 9 ECL (enhanced che-
miluminescence, Amersham) kitE ARLslgow], 2234y
whzle] wha) FElE T Ba8Ae 9olA AzE PCR AEE
DNA 3] 893 glutazaldehyde §-94& o4&} 37°C) A 10
B7F ul-e-A)3] ARLElH T} Hybridization £-99-2 hybridization
k== g-Hef| Blocking agent®} NaClg- 42F 5% 4 05M =
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oF 18 Fo) A 2uhe AAske Adst AR &7 F

Bacterial strain and plasmid Relevant characteristics Sources
Strains
¥ cholerqe KNIHO0Z CTX+ This study
£, coli X1.1-Blue supFddhsdR1 FrecAlendAlgyrAdGthirelAllac Stratagene
F' [proAB laclflacZ AM15Tnl 0] Co.
Plasmids
pBluescript SKII{+) Ap', multiple cloning site in leeZ o, obtained from Stratagene
Stratagene Cloning Systems Co.
pCTX75 4.5%kb Pet] and Belll fragment from ¥ cholerae KNTHO0Z inserted into SKII(+) This study
pCTX75-1 4.5kb Pstl and Belll fragment from ¥ cholerae KNTHO02 inserted into KS(+) This study
pCTX7504-1 Selfligated large fragment of pCTX75 digested with EcoRV This study
pCTX7505 Self-ligated Jarge fragment of pCTX75 digested with Clgl This study
pCTX7505-1 1.6-kb Szel and Kpwl fragment from pCTX 7505 inserted into KS(+) This study
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A1 bR Ee] DNAS 2Yrslge g viE F FA44.9
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Fig. 1. Physical and genetic map of recombinant plasmid pCTX75
and its derfvatives. The cytotoxicity of strains harhoring the plas-
mids were determined by morphological variation of the chinese
hamster ovary cells. The direction of transcription of the lwe pro-
moter is indicated as arrow heads. Abbreviation: B, BamHI; Bg,
Bgllt, C, Clal, £, EcoRV, X, Xbal.
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KNIH0029] @43 fdA8 2% ARErz 29 F o]
PCR #+2-% ¢3Al% Southern hybridizations A3 H
Southern hybridizations A48 23 G443 FHAE Pl
B2 ol% Adst oF 45kbe] 2Jx]lA] ey} 2AEs 8

elakah et 1 cholerae KNIHO022] §-4A) 8-H48 Psil
I BglllZ o]%F Agshe <F 45kpe FHAAE HF F
SKII(+) Wesl) &4 < 700708 85 49ic) o] FEES
e 9lef PCR AHES B3HAE o] &3t colony hybri-
dizationS HAletEer 1 A A &5 viEhde 1749
ZEL sl E, Ady S5 e Ede SHv =g
pCTX75e} Wrstsr), a2l Azt SuAr =] pCTX7HE
g AR aLE dn ¥ ATas ASE Fsidaen, 97
A8 23E 9% 4= subcloneS A ESEHFig 1.
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5" CTTGTAGT 4ACCCTGAACSCTGTCAGTTTOCEATACDAGAGGCCOAGACCOAGT TAG 44 a0
DOGCTCAGTAGAATT TAAAGCAGATEATCAACCAGAAMNTCACCCABTCEGCT TTRCATE 120
AGTTCAAGECTOGC COGCGGTRLC T TCOTTT TGCTOLTATGTCRAGGCGTT THOTTACA 130

ACCTCTGT TTTGACTTCI T LCT T TTCTRAARACTTG CACATCATOCCLATGATAGTEE 240

TCGCGATGECGTACA?TC['GGGCGCCM%xaiﬂﬁGmam%TGElTﬁmﬁlvgl aom
Aca g

CACECTTTATGACTOCE TANTT GAIGECT TTACTTERTIGTOATCAAGEICOGTRTTAT 360
A A A

GGATTEAGAGCAAGATTTTTETTATCCAA ] TCTTCTGGEAGATGT CICA | GAT 420
B e e L i R a i
TOATATGITT/CCATCTATCCOCTTATCRARGAGOCTATCRATATCCTECCTCETEMATA 480
T e e i e e s

CAGCDGC’!TI'CTG‘I_'TCT’FFITAEGEEIT;\UACCAAGUJCTGECT:\TCGTETTCAGEETI'T 54D

GRTGACCCGTT uCDCTGCEAECGI”»;n‘\DCT’\TG\GT;I‘TD“ITTATTEATEACGGCGCG L)
MTRIALBRSSLML %

COAGGCTCT ATAAMALGRTCAGSGECATTATGEC I TCOTCTGET GECGOCOATT AAGTCA 660
FPa 5y T3 G6GALYLRLLFPAILKS

OO TEAGATCA T ARTOTOOOAGCOT TACOTTGABCATAETAAGCTT 790
BAATCCATTTCICECATCAOTTC AT TITIGATAC TGO O R 780
TTAADGATGRCOCET T TIRCCACTRICEAGAMAGEADGCCTT TETCTITATOOATGRS 840
LTMAnFITw||w.°.'rt>q:|,erFrJJE4

0GTCOCATC] GLOOCO0AGAT] GYOATCACCART TTAMADGOEETOGACACGEDS. 900
TG AT B DO CABA ] G TR CCANTT TAAABGLEFTNC YO
CCOGATT TG TCOCAGAGGATAGGECGG QGAECPTCAEGTGE - TGACATGCATOGT 90l
s i v - o S e A O R

CACTACGOCTGGOATATCIBCCTANCCACGLOTAACATT BOCAAMGTOCACAACATEATA 1020
T Gl A - i
AGACAGGICOCOGAGATAGRGTATEOCCACTT TAACE GCGCCACCGTGECOC TAGGGECA 1080
T e e L e A A
AMTTTATETOCCACTEA O TECARCCACICRAACAGATORCICOCGIETE 1140
FET LT TR AANSGERE S L

GTCAAMAANTTCCARGTOCGATTITY MAGATGTACGCAAGCACACGACA  L200
T et e S AR B
BCAGCHDICEACACSITGECOEaACTGOTOIOOM G CIGHACTCRTTLT 1060
TIGCECTOpTTUITIOATETICISTIATICGIITI UGG TE, 152
KT TACAGHOGGR AATOAT CEAACT AT AGAGCAATOLGAGCCTCAG TC A4 AT 1380
AT TGO A TR TR CT TG ARG AT TR a1

OCT ACTGT TGECAN T GCTRTCGEGACCANG DOGGT TGS T CTGCSTCTTITCATTTTIGT 1440
FTV G AV S K AY AR ASERTC

r\ﬂmrmerTﬁchﬁAG“UJl:l|llUlLALth|l:u|uflTG“Gml,lﬂth.Llh 1500
i v e R i R R A S e
GTAGACAAT TTGCACATTCCTATCOTC STCTATGGOOTACAGHTOA TCACAT " TACAAG 1560
\IDNLDIP‘YRGL‘NAFGHHIYK
AEGTTTACAG] GTTTTT TAACOBAGATTGOCATGTOCCATASAGOTOTTTRCR 1620
A s T ol
ICAGCTACCOCTA CANGE TCCTACCAT] ACCSOATTTOAATCACTITETGGTGTTEGAT 1660
S - T e e o

DCAGOGGAAGGCTATIGETAGAAGTCAMCORGOTTTACCOATAMAACAGAA.  LT4O
HLCTTTOCARGEANGSE T TOGETASATCAM GRS TACLG  TApARACAE
ANTOATAMAATGACTAAATAGTATS T TTOATI TTTGATTTTTGATTTTTGATITON 1800
PATRHAAEETARETTRN

&1AATACAAATTTATTTACT TATT TAATTGT T ITGATCAAT TATT VTTCTRT TASACARA 1860

or. J. Microbial.

ARG TANOR ol §S MY
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GGGAGCATTATATON! MASATAATTITGTGI TP TITATETTCTTATBNTCATTTTON]
el STTOG T T T T TG TR,
ATECAATGATGATAGTTATATCGEGCAGAT TETACACCTCCTOATGARNTASABEAGT
AH DS KLY RAaD SR E P D ETEDS
AT OGTC TTATOC A AGAGBATYGAGT BAGTACT T IGACLEAGGAACTCAATGASTA
T oA A LT A AT A RN
TCAACCTT TATGATCATGCA AGAGGALCTCAEACGEGATTTGTTAGGCACGATGATGGAT
NLY D HARGTGTBEVEHRDDG Y
ATBT]OCACCTCARTTAGTTTGAGAAGTGCECACTY aGTOROTCAMACTATATTETCT]
VETE IS LRSANLYGLT 1L S 6
GTCATECLAC T ATTATATATATTTATAG CCACTOCECOANC ATGTTTARCETTANTG
L A o e e - i e s A
ATGTATTAGGOGCAT ACARTCCTCATCCAGATGAAC ANGAAGTT GETGRGA
A A TR M T TLCTRT TR}
TTCEATACTCGCANVTAT A TGATGETAT SARTTGATT T TGECLTGETTCATGAACAAT
PY ST LY G YRS FEFEGVYLDEGL
TACATCATAN AGGGOCTACAGAGATACY TATTACAGT ACTTAGATATTOCTCOAGCAG
R R R G Y 1D R Y Y S N - O A B A A

CAGATGGTTATOGATTGECACET T TECCTCOGGACCAT AGRGCTTGLAGSEAMGAGCCTT
DGYGLAGFPFPPFPEHRWNNREEETFW

GRATTCAT oA COR R T T T B ATECTE WG TEATCOATRABT AATACTT
I''"EAPPGCENAPRSESHENTC
GEATGAAANAAACCCAAAGTCTAGETOTAAAAT TOCTTGACGARTA SAGT1A
B TR MCEMAETETAIBTITA AT TCE TR ACEMICTIAN S
AAAGACAAATATTTTCAGCCTATCAATC] GATATTGATACACATARTAGAATTASGIATE
RO 3 Fs6 YO SD [ JTHNREIKDE

ANTTATGATTARATTA MATTTGGTRTT LTI TTTACAGTTTT ALTATCTICAGCATATGC
KLEKErecVvFEFITVYVLLZS A N A

ctxdl M T
L o*

ACATCEFM\CACCTE LEEY f\Tn l“l‘ACTG.\“'ITﬁTUI'GCAG MTJ\CCACAAI:AC.'\C Hﬂ\.»'.TaCA

T AT LA T TACA A T TA TG A GAT
TATCATTACTTTT SAGAATEGTGCACTTT CAAGF ASAACTACCAGE TAGTCANCATAT
G S i R e AR i
ABATTEAC A A OATTOACA DG TEAMIBATACCoTOACAN T TCATA ST AL
A Al S i e i e A e
TEAKCTAAGTOGAAMGTTATGTGT ATE6A TANTAAACOEC] GATGEGATTGOESC
A i e i A T A S
TG EA AT AGATATAR A AGCOCCADE TCASTOET T T TG0TTE

CATOATEAGHAGC AACCCTT TTGCOC A ACATGTATT ACTGCANGTATCATGTTTTTATT
CCACATCCTTAGTGRG TANTATGTOG050G DA T ATGTIGAGGIGCAGTLETTAGTACC
ATTECGOCAC CACTGACHGCCTCACTTECAGCAL AMC TEGECAGLTTICTGAATCETTC
TCCEAGAGTGAGCCOTTAAC ATAATGOCG A0 TAATACSCATTAMGGCGGTARCTCACCCC
COCAGGACTAGACCT ANCGT MGLCTCAGCGCT CRCCCCTCTOATGE: ACTACATATCCA
AAGCTGCT Ll CACTCGCAG AAGT TCGCTTGATTGCICAAGOSTTCOCGTCAGTUA AT

GATCCTCTTTCTGATAGLCCCAGAANA WACTCCCTTOGTCOTGEC A AGCOCATTTGHAAG 37

Fig. 2. Nucleotides sequence and deduced amino acids of the ace, 20f and efyAB genes.
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ABSTRACT : Cloning and Nucleotide Sequence Analysis of the Viralence Gene Cassette from Vibrio
cholerae KNIH002 Isolated in Korea

Hee-Jung Shin, Yong-Chjun Park, and Young-Chang Kim*
(School of Life Sciences, Chungbuk National University, Cheongju 361-763, Korea)

Vibrio cholerae 1s an important pathogenic organism that canses diarrhea in human beings. V cholerae
KNIH002 was isolated from patients suffering with diarrheal disease in Korea. From Southern hybridization
using the amplified PCR product of 307 bp as a probe. which was obtained from PCR reaction using primer
detecting cholera toxin gene, we have found that the cx gene located in 4.5-kb fragment double digested with
FPstl and BgflI of the chromosome, Therefore, we made mini-libraries of the isclate using Pstl and Bglll
restriction endonuclease and pBluescript SKIT(+) vector. As a result. we cloned 4.5-kb PsA-Bg!Il fragment
containing the cfx gene encoding a cholera toxin from the constructed mini-libraries of ¥ cholerae KINIH(02
by colony hybridization using the same probes. This recombinant plasmid was named pCTX75. E. coli XT1.1-
Blue harboring pCTX75 showed the cytotoxicity on Chinese Hamster Ovary cells. From the sequencing of
the cloned recombinant plasmid, we confirmed that it has virulence gene cassette consisting of ace, zot, ctxA
and cfxB gene. The ace and zot genes were composed of 291 bp and 1.200 bp with ATG initiation codon and
TGA termination codon, respectively. Nucleotide sequence of the ace gene exhibited 100% identity with that
of V cholera E7946 El Tor Ogawa strains. Bul, nucleolide and amino acid sequence comparison of the zot
gene exhibited 99% and 38.8% identity with that of V. cholerae 395 Classical Ogawa stram, respectively. Spe-
cially. the Ala-100, Ala-272 and Ala-281 sites of Zol polypeptide presented in ¥ cholerae 395 Classical
Opawa strain are replaced by Val in V. cholerae KINTHOOZ2.



