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ABSTRACT: A bacterial isolate of DJ-12 capable of degrading 4-chlorobenzoic acid (4CBA) as well as
4-chlorobiphenyl (4CB) was used in this study. Its biodegradability of 4CBA was tested and the location
of the genes coding for degradation of 4CBA was investigated by the method of in vivo cloning. The
genes were found (o be existed in the plasmid of pDJ121 which is about 65 kb in size and which has 9,
11, 10, and 19 restriction sites for EcoR1, HindIll, Sa/l, and Pstl, respectively. The hybrid plasmid of
pDK450 was constructed by ligation of the EcoRI fragments of pDJ12} with pKT230 as a vector. In the
recombinant cells selected through transformation of the hybrid vector into Pseudomonas putida
KT2440, the 4CBA-degrading genes of DJ-12 were proved to be cloned and expressed in the Pseudo-

maonas sp.
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vivo cloning & A&k}, Transconjugants &
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DJ-12 ¥ transconjugants 2} cloned cell o2
¥l plasmid DNA & #2)sh= ub4e Birnboim
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242 M &4 YA Promega(Madison,
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Table 1. Degradation of 4CBA and its metabolites, and

antiblotics responses of the bacterial isolates
and transcorjugants

. Degradation Antibiotics*
Bacterial responses
strains

4CB 4CBA 40HBA PCA CAT Sm Cm
DJ12 ++ 4+ ++ + ++ + - S 8
KD121 + 4+ ++4 +++ o+
KD122 + 4 4+ +++ o+
KD123 + ++ +4+ +4+ +
KD124 + ++ +++ +++ +

KD125 A 4+ 44+ +

KD126 ++ ++ 4+ +++ +

T xR R = o=
= X X X X x T

KD127 4 4+ +++ +
P. putida
KT2440 - - + + + R R

Symbols: 4CB, 4-chlorobiphenyl; 4CBA, 4-chloroben-
zoic acid; 4OHBA, 4-hydroxybenzoate; PCA, protocate-
chuate; CAT, catechol.

*Sm(streptomycin) and Cm(chloramphenicol) responses
were tested at concentration of 100 and 25 ¢g/m/.
respectively.
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Fig. 1. UV-scanning spectra of 4CBA and its metabolites
produced by the strains of DJ-1211), P. putida
KT2440011), KD-125(11), and 4CBA~ mutant(iVv).

I, 2 and 3 represent the samples of 0, 2 and 5 days
cultures, respectively.
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Fig. 2. Agarose gel electrophoretogram of plasmids in the
bacteria. isolates and transconjugants.
Lane Aand H, E. ¢0li V517; B, DJ-12; C, P. putida
KT2440; D, KD-125; E, KD-126; F, KD-127; G,
pBR322. Arrow indicate the plasmid pDJ121 that
encodes the 4CBA and 4CB-degrading genes.

ABCDEFGHI J KL

Fig. 3. Agrose gel efectrophoretogram of restriction en-
donuclesse digestion of the pDJ121.
Lanes A A-Hind!H1; B, pDJ121-EcoRE; C, pDII21-
EcoRl-Psil; D, pDJi12t-Pstl; E, pDII21-Psil-
Xhol; F opDI21-Xhol; G, pDI121-Xhol-BsiE1L;
H, pDJ:21-BstElL; 1, pDJi2i-EcoRl-BsrELL; ).
pDJ121-EcoRI-Xhol; K pDJt21-Pstl-BstELL; 1.,
A-Hindll[-EcoRI.
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Table 2. Fragments of the plasmid pDJ121 after diges-
tion with restriction endonucleases

Fragment Fragments size (kb)

No. EcoRI  HindIll Sall Pstl
1 23.0 16.5 115 9.6
2 10.0 10.0 10.0 8.6
3 9.0 9.0 9.7 5.8
4 7.5 5.0 9.4 5.9
5 5.3 3.8 7.0 5.0
6 3.6 3.0 5.0 4.0
7 2.5 2.5 4.2 3.6
8 1.9 24 4.0 3.0
9 0.5 2.1 1.6 2.8

10 1.8 0.9 2.6

11 1.2 2.3

12 2.2

13 2.1

14 1.94

15 1.58

16 1.3

17 0.9

18 0.5

19 0.1

Total size: about 65 kb

obenzoate 9| ¥#sl%5°] 54 DNA < amplifica-
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Hete] 1 ddolh-g He19 A3 Fig3 2 Table
29042} e}, pDJ121 9= EcoRI AAH-3071 oA,
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Pstl §-517} 1909 A2 ga€gdm, pDJ121 9
271 oF 65kb AR 4= g},
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HE& broad hostrange®) EA S 7lxm 9=
cloning vector @1 pKT230 ligation A]7l.0.24]
ANz plasmid @ pDK450 & Fig.4 ol 49} o] )
28k, o} zro] Alzat pDK450 & 4CBA -3l
&l 1= P. putida KT2440 < transformation s}
o @& cloned cell el 4= 4CBA ol gt el o)
A UEEA, o) B2 HE DNA & 2230 27|03
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11.9kb 65kb
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P with | EcoRI
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P of pDJ121
L J

ligation | with

T4 DNA | ligase

pDK450

45 kb

Fig. 4. Scheme for construction of the recombinant plas-
mid pDK450.
pDJI21 fragments partially digested with EcoRl
were ligated with linearized pK'T230 with the same
restriction enzyme.

A B C

pDKA450 » ~pDJi21

Fig. 5. Agarose gel! electrophoretic analysis of the
plasmids in the cloned cells and the donor cell.
Lane A and B, cloned cells with pDK450; C, DJ-12
with pDJ121.
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