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ABSTRACT: In our laboratory a R plasmid pKUIL0 was isolated from Pseudomonas and its
characteristics were investigated. In this study, as a basic work to improve its utility as a cloning
vehicle, restriction patterns of pKU10 were analyzed for other various restriction enzymes in
addition to restriction endonucleases previously examined. As a result, pKU10 DNA has two
cleavage sites for Clal and Hpal, and three sites for Aval. The restriction map of pKU10 was
supplemented with Aval, Clal, and Hpal. From the result of this experiment, the usefulness
of pKU10 as a cloning vector in Pseudomonas will be enhanced by constructions of mini-plasmid
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or hybrid plasmids.
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Gram-negative soil and water bacteria exhibit
an enormous range of metabolic activities which
are of considerable scientific interest and some
of which have potential applications in
biotechnology. Certain of these activities cannot
be expressed by hybrid Escherichia coli strains
carrying relevant genetic determinants because of
the limited range of metabolic and physiological
potentials of this organism. As a result, much
effort has been expended to develop versatile
host-vector  systems that permit DNA
manipulations in soil bacteria themselves
{Bagdasarian and Timmis, 1982). Vectors for
work with Pseudomonas are usually based on
broad-host-range plasmids belong to
incompatibility groups IncPl, IncP4(IncQ) and
IncW. These have been recently reviewed by
Mermod er al. (1986) and Schmidhauser er al.
{1988). In our laboratory, the naturally occuring
IncP-1 group plasmid, pKUIO, was originally
isolated from a Pseudomonas putida. The plasmid
pKUI0 is nonconjugative, but can be mobilized
by conjugative SAL plasmids pKU7(Kim er al.
1987). pKUIL0 is 94Kb in length and confers
ampicillin-,  tetracyclin-, &  chloramphenicol-
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resistance on its host. It has unique cleavage sites
for EcoRl, Xhol, Sall, Bglll. and Smal(Lim and
Lee. 1987).

In this report, as a part of basic work to
improve utility of pKUIO as a cloning vehicle,
restriction patterns of pKUI10 were analyzed for
other restriction enzymes in addition to which
examined previously. The restriction map of pKU
10 was supplemented.

MATERIALS AND MTHODS

Bacterial Strain and Plasmid

Pseudomonas  putida KUS816 habouring R
plasmid pKUIO was wused in this study.
Ampicillin, tetracyclin. and chloramphenicol were
used at concentrations of 600, 12.5 and 800pug/m/
respectively.
Plasmid DNA

Plasmid DNA was prepared with the method
of Hansen and Olsen (1978). Plasmid DNA was
purified by ultracentrifugation(RP 63T rotor) at
36000 rpm for 48 hr at 18T to equilibrium in
CsCIl-EtBr gradients. Under ultraviolet
illumination, plasmid band was collected and
extracted threc times with water-saturated n-
butanol, and plasmid solution was dialyzed
against several changes of TE buffer for 48 hr.
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Fig. 1. Restriction digests of the R plasmid pKU10 with

Aval.
lane 1 and 5: Aval. Arrow in lane 5 is chro-
mosome.

lane 2: Aval+Bg/ll. (partial digestion)

lane 3: Aval+EcoRI. Arrow is fragment
lane  4:  Aval+Bglll+EcoRlL.  Arrow s
fragment

lane 6: A-Hindl11

Enzymatic Procedure

Restriction enzymes were purchased from
Bethesda Research Laboratories and reactions
were carried out under the recommended
conditions. Enzyme digestions with 4val, Baml.
Bglll, and EcoR1 were carried out in 50 mM Tris-
CI{pH 8.0), 10 mM MgCl,, 50 mM NaCl for 1 hr
at 37C. Sall and Xbal conditions were 50 mM
Tris-C1(pH 7.5), 10mM MgCl, 100 mM NaCl,
and 1mM dithiothreitol, Hpal and Clal
conditions were 10 mM Tris-Cl(pH 7.5), 10 mM
MgCly, and 1 mM dithiothreitol. Smal conditions
were 20 mM KCl, 10 mM Tris-CI(pH 8.0), 10 mM
MgCl; and 1 mM dithiothreitol. DNA fragments
were analyzed by 0.7% agarose gel electrophoresis
in TAE buffer(Kado and Liu, 1981).

RESULT AND DISCUSSION

In previous report{(Lim and Lee. 1987). we
described that EcoRI, Xhol, Sall, Bglll, and Smal
cleaved pKUI10 once, while Pstl cleaved at two
sites, and HindIll cleaved at six sites. It confers
merit as a cloning vector on pKUI0 that pKU10

-
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Fig. 2. Restriction digests of the R plasmid pKU10 with
Clal.
lane 1: A-Hindlll
lane 2: Clal+ Bglll + EcoRI

lene 3: Clal+Sall+EcoRl, Arrow is frag-
ment.

lane 4: Clal+Sall, Arrow is fragment(partial
digestion;

lane 5: Clal+Balll (partial digestion)

lane 6: Clal

lane 7: cec form of pKUI10
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Fig. 3. Aestrictior digests of the R plasmid pKU10 with

Hpal.

lane 1: ccc form of pKUI0
lane 2: Hpal

lane 3 and 7: Hpal+EcoRI
lane 4: Hpal+Smal

lane 5 and 9: Hpal+ Bglll
lane 6: A-Hindlll

lane 8 Hpal+ Bglll+ EcoR1
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Table 1. Molecular sizes of fragments generated from pKU10 plasmid DNA by various restriction endonucleases
used seperately or in combination of two or three.

Restriction

Sizes of the fragments (Kb)* Total
endonucleases A B C D ota
Call 7.5 1.9 9.4
Clal+ EcoR1 74 19 9 3ok
Clal+ EcoR1+ Bglll 4.3 3.1 1.9 9.3%*
Clul+ EcoRI+ Sall 57 1.9 1.7 §.3%k*
Clal+ Sall 57 1.9 1.8 94
Clal + Bglll 43 32 1.9 9.4
Clal+ Smal 7.5 1.0 0.9 94
Aval 495 245 2.0 94
Aval+ EcoRI 4.95 20 1.55 0.9 9.4
Aval+ Bglll 34 245 2.0 1.55 9.4
Aval + Bgl+ EcoR1 34 2.0 1.55(2)** 09 9.4
Hpal 6.5 29 94
Hpal+ Ecol 6.0 29 0.5 94
Hpal + Smal 6.5 23 0.6 9.4
Hpal+ Belll 3.6 29(2)* 94
Hpal+ Belll + EcoRI 31 2.9(2)*x 0.5 94

plasmid has unique cloning sites for many of the
commonly  used restriction  endonucleases.
However, hybrid plasmids of pKUI0 with other
more useful genetic markers or miniplasmids of
pKUIO should be constructed, because pKUI10
plasmids has resistance to antibiotics, such as
amplicillin and chloramphenicol, to which some
strains of Pseudomonas are frequently resistant
(Nakazawa, 1983). Accordingly, it is necessary
that  analysis for other new restriction
endonucleases.

As a result of treatment with various restriction
endonucleases, Hpal and Clal cleaved pKU10
DNA at two sites and Aval cleaved at three sites,
while BamHI and Xbal did not cleave. Aval Clal,
and Hpal were proved to be useful. The restriction
patterns on agarose gel for Aval, Clal, and Hpal
are shown in Fig. 1, 2 and 3, respectively. The
sizes of fragments generated are shown in Table 1.
The locations of the cleavage fragments for three
restriction endonucleases on the circular pKU10
map were then found by comparing the fragments
with those obtained using ecach enzyme separately
(Fig.4). The restricion map of pKUI0 was
supplemented with Aval. Clal, and Hpal.

The wild strains of Pseudomonas have naturally
resistance to ampicillin - and  streptomycin
(Nakazawa, 1983). The amp region of pKU10
located on Hapl B(29Kb). Clal B(1.9Kb), and
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Fig. 4. Restriction and genetic map of pKU10

Aval B(245Kb) & C(2.0Kb) fragment. Therefore.
mini-plasmids deleted for relevant fragments to
three restrction enzymes are able to be
constructed, which have resistance to tetracyclin
and chloramphenicol; unvalued amp region in
Pseudomonas will be lost. Another mini-plasmids
are able to be self-ligated with fragments digested
by the three enzymes. These mini-plasmids will
be used to examine the fragment containing
replication origin region of pKUI0.

2

B A7 el Mtz Prendomonas T4 R factor pKUIOE Hesle] 7 BAL 2R ul ook 2 P4 o

pKUI0E ¥} 583 vector2 7sl7] 918k 7% #gjo g o
_‘

A AGEAS Fohale] ThE WobA ATEL

S
(Aval, Clal. Hpal) & #2]8ted Wb pKUI0S) APA S S 2t sidet. 2 25 pKUL0-L Clal % Hpalol ) 74 <)



Vol. 29, 1991

Restriction Map of the pKUI0O 229

A28 71Am, 4val®] 7$- pKUI0 DNAE 74 Al2 Reg zabEgo) o) & AR5 vl o2 sto] pKUL02)
%= mini-plasmidE =7}, hybrid plasmidE EHFCZ N, B} §4% vectorzA] g 7)uto] 715 Hom

AFaRe,

REFERENCES

. Bagdasarian, M and K.N. Timmis, 1982. Host:
Vector systems for gene cloning in Pseudomonas.
In:  Current topics in microbiologyy and
immunology, 96, Gene cloning in organisms other
than E. coli. Hofschneider, P.H. and W. Goebel
(eds.), Springer-Verlag, pp. 47-67.

. Daniels, D.L., J.R. De Wet, and F.R. Blattner, 1980.
New map of bacteriophage lambda DNA. J Virol,
33, 390-499.

. Hansen, J.B. and R.H. Olsen, 1978. Isolation of
large bacterial plasmids and characterization of
the P2 incompatibilit group plasmids pMG1 and
pMGS. J. Bacteriol, 135, 227-238.

. Kado, C.I. and S.-T. Lui, 1981. Rapid procedure
for detection and isolation of large and small
plasmids. J. Bacteriol, 145, 1365-1373.

. Kim, H.Y., Y.B. Lim and Y.N. Lee, 1987
Characterization of SAL plasmid isolated from
Pseudomonas putida. Kor. Microbiol, 25, 9-16.

8. Nakazawa, T.,

6. Lim, Y.B. and Y.N. Lee, 1987. Characteristics of

the R plasmid pKUI0 isolated from Pseudonionas
putida. Kor. J. Microbiol, 25, 282-289.

7. Mermod, N., P.R. Lehrbach, P.H. Don and K.N.

Timmis, 1986. Gene cloning and manipulation in
Pseudomonas. In: The Bacteria. A Treatise on
Structure and Function. vol. 10, Sokatch, J.R. and
L.N. Ornston(eds.), Academic Press. Orlando. pp.
325-355.

1983. Pseudomonas: In Practical
techniques of genetic recombination. Vol. 4, 73-84
(in Japanese)

9. Schmidhauser, T.J., G. Ditta, and D.R. Helinski,

1988. Broad-host-range plasmid cloning vectors for
Gram-negative bacteria. In: Vectors: A Survey of
Molecular Cloning Vectors and Their Uses.
Rodriguez, R.L. and D.T. Denhardt (eds.),
Butterworth. Boston. pp. 287-332.

(Received June 26, 1991)
(Accepted August 27, 1991)



