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Abstract — The gene responsible for dechlorination of 4-chlorobenzoate (4CBA) was cloned in E.
coli XL1-Blue from Pseudomonas sp. DJ-12. The cloned cell of E. coli CJ1 had the hybrid pBluescript
SK(+) plasmid, into which about 9.5 kb genomic DNA fragment of Pseudomonas sp. DJ-12 was
inserted. The subclone of pCJ101 was constructed by inserting the 3.4 kb EcoRI-HindlIlI fragment
of pCJ1 into the vector. Those cloned cells could be simply selected by halo formation around
the colonies which was the precipitate of AgCl produced by reaction of AgNQ; and chloride ion
liberated by bacterial dechiorination of 4CBA. Such a plate assay method was standardized by
the procedure that the colonies grown for 2 days on the Cl -free plate medium containing 1
mM 4CBA were flooded with 0.1 M AgNO; solution.
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plasmids®] £4-& Table 13} 7t} Pseudomonas sp.
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2H;0, 0.01 g/l ; trypton, 0.2 g/l ; yeast extract, 0.1
g/l s agar, 1.5%¢|c}. 18|32l 71384 4CBAS &
7} 1mMe] H=E #H7B3tgos HwiA 24 Lu-
ria-Bertani(LB) wi x| & AFE3lsdy "R o} am- -
picillin(100 ug/m/)3} tetracycline(15 uyg/mi)-& 3 7}3}
of ARE-3}gdc)
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Pseudomonas sp. D]J-122] genomic DNA+ Ausu-
bel (1)2] W+l w2} F-2fdtdct 223 plasmid
DNA<- Sambrook 5-(11)2] ¥hfel| ale} Fel3lic)
a8]3 A§gEaL 3 T4 DNA ligases= Promega Co.
(US.A)¢} KOSCO(Korea)=4F-€ T3}l 20 uks-
1L FFHANY AHERF | wsic) ") e
horizontal electrophoresis systemS- ©]-83&}9 0.7%
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SK(+) vectore} 1:1¢ 8]&E 4jo] T4 DNA L-
gase2 16C of| A 16A|7} wkg-A|zc} ko]
Alf.+c Sambrook 5(11)&) Wil o2t E coli XL1-
Blueol 3 AHA%F A17| 2 ampicillin(100 pg/m/)=} tet-
racycline(15 pg/mil) 18]32 X-gal(20 mg/m/) 40 w2}
isopropylthio-B-D-galactoside{IPTG ; 20 mg/mi) 4 w

Table 1. Bacterial strains and plasmids used in this study

Strains and plasmids

Relevant markers

|

Sources

Strains

Pseudomonas sp. D]J-12
E. coli C]1

E. coli CJ101
Pseudomonas sp. P20
E. coli XL1-Blue

4CB™, BP*, 4CBA*', Ap

E. coli XL1-Blue carrying pCJ1, Ap,, T¢
E. coli XL1-Blue carrying pCJ101, Ap’, T¢" r
4CB~, BP*, 4CBA~, Ap-

supFEd4 hsdR17 recAl endAl thi F

Kim etal (1987)
This study

Yun ef. al (1987)
Stratagene Ltd.

[pr0AB™ lacl* lacZAM15 Tnl0 (fet’)]

Plasmids
pCll Ap', 95 kb EcoRI insert encoding dechlorinase gene This study
from Pseudomonas sp. DJ-12
pCJ101 Ap', 34 kb EcoRI-HindIll insert encoding dechlorinase g

gene from pCJl
pBluescript SK(+)

Ap", contains lacZ promoter for fusion protein induction

Stratagene Ltd.

Abbreviation: 4CB, 4-chlorobiphenyl; BP, biphenyl; 4CBA, 4-chlorobenzoate; Ap, ampicillin
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Fig. 1. Cloning strategy and physical maps of the reco-
mbinant plasmids containing 4CBA dechlorination gene
from Pseudomonas sp. DJ-12.
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Blueol #AHRFAA d3HE FHo AgCl FHAS
el #FA 8 o) E coli CJ1010]8} HHE}elL
H(Fig. 1) E. coli CJ1019]+= 4 3.4 kb®] EcoRI-Hin-
dlll A#He] subcloning =o] 4CBAS] ©dA43} 7]
o] A WdE=EE ZE& Table 22} Fig. 3042} o]
ghols}de), e} & @52 Pseudomonas sp. DJ-
120 4] 4CBA2] ®od iz} Aol AHA U w3
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Fig. 2. Restriction analysis of the pCJ1 plasmid.
Lane A, K, A-Hindlll; B, pCJ1-EcoRl; C, pCJ1-BamHI,;
D, pCJ1-Hindlll; E, pCJ1-Accl; F, pClJ1-Apal; G, pCJl1-
Hincll; H, pCJ1-EcoRl-Hindlll; I, pCJ1-BamHI-Accl; ],
pCJ1-BamHI-Hincll
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Table 2. Dechlorination of 4CBA by bacterial strains

Strain Dechlorination

activity*
Pseudomonas sp. DJ-12 + (1.4)
Pseudomonas sp. P20 — (0.4)
E. coli CJ1 + (1.3)
E. coli CJ101 + (1.5)
E. coli XL1-Blue — (0.6)

*The numbers in parenthesis mean the relative dech-
lorination activities of the strains which were measured
by diameter (cm) of the Ag(Cl precipitate (halo) produ-
ced by reaction of AgNO; and Cl™ generated by dech-
lorination of 4CBA.

Fig. 3. AgCl] precipitate produced around the colonies
by dechlorination of 4CBA.

A, Pseudomonas sp. D]J-12; B, E. coli XL1-Blue carrying
pBluescript SK(+); C, E. cofi CJ1; D, E. coli CJ101

B} ofgk ¥ opyz} A HHo)x] Fdjrh= s A
ok £3&) Folstgich 1 ubdHe| E ecoli CJ101
oM+ B st A Wie] &Kol u g pCll
o] ARel®l AHAFE deletion H R D53 §
Hats 2 2 FH0 UE ke E ok
Alg o),

A% Ao HA

ged 43} z2H8-o 2 ACBAE 43 s}+= Pseudomonas
sp. DJ-122} 34 vl #5424 4CBAE &3l X3
Pseudomonas sp. P20} =FMxe E coli XL1-
Bluest th3}led Cl -free 1A} ul x| Alell A AgCl H A
o] A Ay A3+ Table29} Zrt. 12]3 Kim
56)2] Baofjale} o] @gisE F 4CBAS
28 st groupl #5533} 4CBAE ®#3A] X3t
group Ilo] 4% FF5 thg Agll FAAE A
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Table 3. Dechlorination activities of 2-day old colonies

on the plate containing different concentrations of 4
CBA

Concentration of_ 4CBX {mM)
05 1 15 2 25 3

Pseudomonas sp. 14* 14 14 04 04 04
DJ-12

E. coli C]1 L1 10 11 08 07 08

E. coli CJ101 L7 17 17 715 15 15

E. coli XL1-Blue 06 07 06 06 05 04

Strain

*Diameter {cm)} of the AgCl precipitate produced by
dechlorination of 4CBA

A3 A3}, group lel &3 #FSellAuk AgCl A
&4 halo7} 4=t o] A= Krockel FH(7)°]
minimal salt medium 9ol 5M phosphoric acidell
5ol Qe 0.1M AgNOE H7I8lE-& wf o] 4h
AzA shollA] 2AAE deFly aniond Pl
Hho] QA HAE Haldld Fiol &S HAAY
odebi & o] ol UX¥c} weld Table 2004
ehd ZiA™ AEZF 752U E coli CJ13 CJ101¢]
4CBAS] 243 %27} cloning Ho] ¢] &2 &
Q43 7158 Pseudomonas sp. DJ-120)| x| g} o]
A ephdg #Halsked o)

Z|1WE= 2t 2 ZA|IZ0| T AgCle] AN

Pseudomonas sp. D]-122} @943} F-H27} clo-
ning © E. coli CI1, CJ101 28]z £FM%9Q) E,
coli XL1-Blueg At 2 4CBAE #A7}% Cl -free
AR el A 4CBAS] 2 A%t 2pol o)t A
== AgCl A E2] & Table 30| X2} o] 7]H <
4CBAS} Fxof mel uvlws] Foz2A ZAuye
3332 A)esiye) 2 47 05~15mMe] %
off 5] AgCl HAE2] halo gAe] 71 st
2] 4CBAS] FX71 oAl wel AgCle] A el
A AE T ULk o)A & Arthrobacter glo-
biformis KZT12] 73 4CBA9 F%7} 0.1~07 g/l
o o Y43t BAS Moy} 0.7g/M ol F
T =it Ao] Fragite 414 vinyg
o X[ Aol

a3 Cl -free Hatwlz|olA] 4CBAS 223
71%50] sl #F2 = o5 Atelel AgCl AAE9
A vlatel] i F A sj A THE ol E Adge
Table 42} 3} 2F 22 FH-E| g A3tol| 23] Ag(l
halo®] AAe] Faisfgon wjekAr|ite] Zo|ile]
et 1 Axes v #HAH o 28l3 4CBAY Fx7}
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Table 4. Dechlorination activities of the colonies grown
for 1 to 5 days on 1 and 1.5 mM 4CBA

Conc. of  Cultivation time (Days)
Strain 4CBA
(mM) 1 2 3 4 5
Pseudomonas 09* 12 15 19 22
sp. DJ-12
E. coli CJ1 ) 07 08 09 11 16
E. eol: CJ101 1.1 16 19 21 24
E. coli 0.3 04 04 06 05
XL1-Blue
Pseudomonas 1.0* 12 14 19 21
sp. DJ-12
E. coli CJ1 15 07 08 09 11 17
E. coli CJ101 ) 1.1 15 18 21 24
E. coli 04 04 04 05 05
XL1-Blue

*Diameter (cm) of AgCl precipitate produced by dech-
lorination of 4CBA

1mM3} 1.5 mMal 7ol vjdA| e 2 AgCl
halo®] AAdell qlo] & zbo)r} el gisict o}
2}4 4CBAd] oi¥F v ggdi3) =8-S Ho
w2l HAE wo= A Z|HAFEE 1mM, 2
2| FHAujokA)|7te g 29 Fol HAs= o] 71
sl HAE 4 = Uk

2 o

Pseudomonas sp. DJ-122] genomic DNAZEX-H
pBluescript SK(+)& vector® A}8-3le 4CBAS)
g 43l §FHAE E coli XL1-Bluedl] E 2133}
E. coli CJ1& Al A= Zefiv|=q] pClldll+
4CBA2] &g43} f-AAE X8k o 95kbY) in-
sert DNAZ}F AFise] aiglew, 17049 Apal, Hin-
dlll, Kpnl QgA14-212} 2708 Accl 4547 &4
st} pClle 2 8E 4CBAS wg4i 3t {$AARE
¥ 3= oF 3.4 kb2 EcoRI-HindIll AH-E c}A] su-
bcloning 3t E. coli CJ101-& <9¢lc) <) 4CBAS]
g9d4d 75e e A2y #7552 4CBAVE A
7Fd Cl -free Hghulj]oll A & wfd3t ¥, 01M
AgNO; 448 H71E of 4 &g F9o QA
¥+ AgCl precipitate®] ko2 7FH3I}A HY&
Aglc). ole} & AAubHE 1mMe] 4CBAV} X
#xl Cl -free H@wR]olX F3E 297 oS3 F
01M AgNO;E H7pske 2282 BE3sgc)
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