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Detection of Shrimp Pathogenic Bacterium Vibrio harveyi
by Colony Hybridization

IR - ETEE - HEMR
San-San Tsay,* H. H. Wang** and Yu Ling Shieh*

Abstract

The recent application of nucleic acid probes to detect bacteria found in
environmental samples shows great promise, The appication of preexcisting
DNA hybridization techniques was investigated for potential in determining
populations of specific gene sequences in environmental samples. In this study,
we use shrimp pathogenic bacterium Vibrio harveyi as tested organism. Since
this organism is a luminescent bacterium and the structural genes controlling
of luminescent system has been studied and cloned to several plasmids.
Having obtained a plasmid containing Lux A and Lux B genes, we have
transformed the plasmid into . Escherichia coli. After growing in LB broth,
the plasmid ws isolated and cut by restriction endonuclease Hind Il to
prepare probe. Colony hybridization experiment was performed by the probe
with Vibrio spp. and E. coli; positive result only obtained with V. harveyi.
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al.,, 1982; Fitts ef al., 1983; Hill et al., 1983; Hill et al., 1983a; Hodgson et al, 1983;
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Barkay et al, 1985; Sayler et al., 1983; Festl et al., 1986; Pettigrew & Sayler, 1986;
Sayler et al, 1987; Hazen & Jimenez, 1988; Ogram & Sayler, 1988) » fE4GI I p3 » ATLL
TR it b i ORI RS HE » ELXSTREEAR TS o FUTEIRIE ST D AT BB ch BOTRAE Y » Mol
ERTUR L E B o o TR — 4 HohERe o

TRl tbrh i ~ 88 BTSSR A MO YR B R IEHT » INAESR A B 75 S 20 SRS 2 B 220 »
MTHA T 4 W o AVSRLMBIRTE Vibrio harveyi BEHHE > HESAEERY PR e A A
&M (Lux gene) BiSHWIZilizk (Meighen, 1988; Miyamoto ef al., 1988; Miyamoto et
al, 1988a; Martin ef al., 1989) » A EMR{LEEM eIl (Baldwin ef al., 1984:
Miyamoto et al., 1987; Showalter et al., 1990) » TG A S IE R SR S B 7A e iy
AALPILT ©
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ST Vibrio harvéyi FG8SI0IIH,L, 7 Vibrio harveyi ATCC 14126 thZEsc ity Sieth
B, © Vibrio fluvialis BAFREN (TAFHIEHE o Escherichia coli RR1 M E. coli HB101 &
FRBIEB S e 420k o EtE pBRow WAH—B 39Kbp i Vibrio harveyi # Hind Il 9)BI% 4
Lux A % Lux B IR B (Miyamoto ef al, 1988) Zehingic McGill KBy Meighen #4557
Rt o

2. AR
L.B. #%#% (Luria-Bertani) (Maniatis ef al,, 1982) ; —F7k& 10 g tryptone, 5 g NaCl

M 5g yeast extracte
TSB+2% NaCl %k ; HFFh4 30g Tryptic Soy Broth #1 20 g NaCl e

3. ¥4 R (transformation)
(UBS T8 (competent cells) B suE
KM Mandel 1 Higa (1970) By 5EnLMER » 4 Escherichia coli ERL iR et Ay
100 #1 50 LB sg#feh o Ll 37°C #BEM®W « ME—EEEA 10ml LB 3Ll 37°C »
250 rpm #:i8Ks3E 16 hr~18 hr o My Fiit#E 3545 1 ml & A 100 ml LB #2330k > 1 37°C » 250 rpm
HIEH] ODeoo=0.5 (3 25hr) o Y4B A 5000 rpm 4°C g0 10 05 » BRE LB o WIHYE
#£ 50ml {94 100 mM CaCl,» 20mM MnCl,» 40mM NaOAC: pH 55 ZEFHAMNE LS o I8
WK L 30 &8 > Ll 5,000 rpm » 4°C BEL 10 55 Bk RIS o YHUTRSTTE 10 mI gk
AR BRE 100mM CaCly» 70 mM MnCl, » 40 mM NaOAc» pH 55 HoYs R o
@)# AR
100 k] BHEMIBEER > A 1] BFERFKAEL DNA B > BEHD» Bk /M 20
min # > W5 42°C KIBEA 20 S8 - A 0.9ml LB #E#%4ELL 37°C» 200 rpm RIEE% 60
DE o INHR 1pls 10 215100 ol BB TERRAERERBIERPISRIE (LB B MIA
100 xg/ml ampicillin) + s A 37°C 35k 16 hr o

4. DNA #rs5tes 445
(E4 DNA gz .
ST FHINYR /I 05 m] WA 10ml @2 100 wg/ml ampicillin § LB $&#kr » L
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37°C 250 rpm féikihi 2t 16 hr # 0 I 5 ml SEHEREA 250 ml LB 55 kb » LA 37°C 250 rpm
JREEETE 16hro B 5000rpm @ 10 min 7 4°C THESME.O T2 o K5 Diagen BmbH #
QIAGEN>plasmid<protocols #ZI DNA o

(FRBREki% » 54 DNA
fEf 0.7% agarose gel (Sigma, electrophoresis grade) » LI TAE &#&iK (40 mM
Tris-acetate, 2mM Na,~-EDTA, pH 8.0) #%&m™ » = TAE EEHBEBIEBIXSH » BREEE
£ 70 Voltso R KA 05g/ml # Ethidium bromide % %& 5min A 300 nm $E/4BET
BIZRR B

(3)Elr DNA B
FIFR{EE Diagen BmbH # QIAEX>gel extraction<kit EJUKEHE DNA-

(4)H digoxigenin-11-dUTP #=:% DNA
Fif Boehringer Mannheim @ nonradioactive DNA labelling and detection kit £
#* DNAo

S, HEMAII® (colony hybrldlzatlon)

EERRIFRPTCERLUEFERES TSB+2% NaCl Eﬁ@ﬁﬁiﬁﬁgt Ll 30°C sEafE®
MEE—HEBENSER—EEEgk k- Ll 30°C EiREEE E3EEEREERY 1~2mm
% #$E Grunstein & Wallis (1979) By 7T EAECER o

# R

FEGBTRANBERABENERTHEE lux ERHVEE (Miyamoto ef al., 1988) » &AL
ampicillin JRAEEG MM » EHEM tetracycline RKEFRE o FIGEBRBRESREK » HKE
MR R R VAR - BATRKER SEYS > L Hind I fEA%A1% 4.3 Kbp A1 39 Kbp
RE > Hek 39Kbp fUHEBEE lux A F lux B 3R s Ll Hind 111 F1 Pvu Il fEA# AT 2.7 Kbp
» 22Kbp » 21 Kbp 1 1.2Kbp g » g 27Kbp IR BREE lux A J luxB HRE 5 U
Hind IIINF0 EcoRI p#a7ia 43Kbp » 23Kbp F 16Kbp F8& » 3 1.6 Kbp IHEES
lux A JEIR > T 23Kbp 1% lux B R (B— - -BZ) -

M LBk pTiRey 3.9Kbp F1 27 Kbp 614 lux A R lux B #£[EH DNA K ERIEESH » 0
Vibrio harveyi~ V. fuvialis LB E. coli #EFEBECTR - ASERAA V. harveyi FLESE
CBERKE -

R E

FUR B HEAC BO (UM G AR > AT IRERSHYY DNA @48 @ LAERMVJEIE (Sayler ef al,
Barkay et al, 1985) o 2f¥RyIEHE (randam gene) (Fitts ef al, 1983) o 3.#{HLRIE
(Hodgson et al., 1983) o ek B HEFRAGIE R » FLAERED S o ABRITARBEERR V. harvey:
y SIS AN - LSRN RA Vibrio, Photobacterium, Alteromonas Hl Xenor-
habdus (Meighen, 1988; Braumann ef al., 1983; Hastings ef al., 1985) ’ Ftep Xenorhabdus
spp. FEKAEME » MH=ZRBTFRBHEMETKES 3 ENBEHME V. harveyi n V. fischeri
HEF S Vibrio » (DRFLE BN ISR » AT AR5 2] I Re R ARl » (D748 (Cohn et al,
1985; Engebrecht & Silverman, 1984) » #HEAN KRS ESNR AT K& S °
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LB - EVGIE - HEWH

23.13» —_—
9.02cp —
6.56p —
4.36 — -_—

2.3200 | —  — —
2.032 | — ‘ — -

B— Vibrio harveyi —B 414 lux A and lux B #EERR DNA
KB i o
lane A: marker: 2/Hind 111
lane B: Hind llI+Eco Rl {EH
lane C: Hind 11l {EF v
lane D: Hind 1114+ Puv 11 {EH

1.6 2.7 . 3.9
O 1 i ]
H S PP E C v (pvull) H
0 L 1 1 ! i I H }
0.3 0.6 1.6
=
luxa luxB
B Vibrio harveyi —F 39Kbp 4 lux A and lux B ##HR DNA i

FrHoRR &R R o £, EcoR1; H. HindI1I; P, Pst1; S, Sall; V, Poull;
C clal.
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AsBsC>D: Il 27Kbp #9 DNA K
B SESRAE T A Vibrio
harveyi FG881011H,1,; B: Vibrio har-
veyi ATCC 14126; C: Vibrio fluvialis;
D: Escherichia coli.

E:F>G:l 39Kbp #y DNA FE
RS HAEETHRT 5 E L48
Vibrio harveyi FG881011H,I,; ET 4
=5+ Vibrio harveyi ATCC 14126; F:
Vibrio fluvialis; G: Escherichia coli.
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B A RRREERECME Y R— RS TEREN - RREREYTRNTIF - BRAFIEERRI
SRMNER > ERERERBHESNEEHRTEGEEHR o 18 RANTREHBERZERTK
 BIEABEERE ) BRNRS » WERKREES  REEAARTERNEEETRERRER
TEARCHEERE - BEINSEBERALRENEEREATENNERET RRFHEMTREER
) AHBRE—ESMARETAARPREYN T EREEREN - REARS TEYRNER > 7
Q%Efﬁéﬁﬁfﬁiﬁﬂ'ﬁiéwéﬁﬁqﬁ%ﬁ% o FEERMIZ R FILAT B nt &b » mEDE
MR AERIEREE o AAXRENSTRESNREY - RUERFRBREDERNTE
A LR — SRR o AERLUBYRE Vidbrio harvey: REREM » HESEASY  BHEXE
4ApER (Lux gene) BEABHEHKEEMRBERL » KAPCABEARRE—EY Lux A
0 Lux B GELZRNEY > DEEENE E coli b KESERE » BEERREEK - BREE
Hind 111 £)%|# » ﬂ%??ﬁt%ﬁﬁﬁim}ﬁﬁ’ T’Tlﬂﬂ V. harveyt E’J%?‘é;ﬁ THA » (BRERHRE Vibrio
= E. coli- HEAT o : : ’ ~ - : .
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