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Pseudomonas sp. 72| Endo-1,4-B-Glucanase %

B-1,4-Glucosidase
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Enhanced Stability of Pseudomonas sp. Endo-1,4-B-Glucanase
and [(-1,4-Glucosidase Gene
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Abstract — To improve stability of recombinant DNA pLC1 encoding endoglucanase gene and pGL1
encoding P-glucosidase gene, DNA fragments of genes coding endoglucanase and B-glucosidase
were cloned within the recA gene on a pDR1453, and the pDRE10 and pDRG20 of recombinant
plasmids were integrated into the recA gene on the E. coli 1100 chromosomal DNAs. The stability
of inheritance was completely maintained in E. coli 1100; Transformants E. coli 1100/pDRE10
and pDRG20 were expressed well by recA promoter and increased endoglucanase and B-glucosidase
activities. This method can be used as a model to improve the stability of recombinant plasmid

in large scale culture.
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laclZAM15)] 2 E. coli 1100(18)(recA, end)7} <
FAEE AREES

E. coli®] F2Y vector2% pUC192+ pDR1453
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2} 2% plasmidgl pLCl{endoglucanase, 1) pGL1
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MgS0,-7H,0 1.2 g, D-sorbitol 2 g, D-biotin 1 mg, L-
arginine 30 mg, L-lysine 30 mg, agar 20 g, per 1)l
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Na;HPO, 6 g, NH,Cl 1g NaCl 05¢g, 0.1 mM CaCl,,
1mM MgS0,, D-sorbitol 4 g, D-biotin 1 mg, casa-
mino acid 10 g, tetracycline 50 mg, per D)ol 4 over-
night culture 3lic}l ¢]71& 4] SLBH »f A(KH,
PO; 29¢g, K,HPO, 12.1 g, Bacto-tryptone 10 g, Ba-
cto-yeast extract 20g, Na(Cl 4.5g, glycerol 3.8 m/,
pre DE ODse=0.2~04 H# 34546, 0.Dwy=5.0
~80 = A »lokgt ¥ 0.03N NaOH=E -3l 47! nali-
dixic acidE 0.5 mg/m/ S 7 H7}8te] induction A
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terof] AL A (L, 2y 7|=% ubfel ulz}l 33}
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mid pDRE10-Z =3}tk pGL1e 4bd=e] AU+
B-glucosidase T+3AHE FeoRIe® F-3]A]A ch3-g
3)=4l o}F Klenow fragment® blunting A A Hin-

Hrtsled Abrle] ubfel] o8l HindlllE F-314]7]
pDR1453¢)| ligation *|# Q=% plasmid pDRG20-
TEdvk TFEE %] AR AT plasmid pDRE10#}
pDRG20-2 77} E. coli 11009l 33 A A13HR] A o A A
DNA=2} homologous recombinationel] 2]3f 4}glo]

pDR1453
{13kb)

Hindlll EcoRl

Klenow
fragment EcoRI
Hindill linker

Fig. 1. Construction of recombinant plasmid pDRE10
and pDRG20.
Abbreviations are: H, Hmndlll; P, Pstl; E, EcoRI.
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nDR14539)] ligation 213 vl 5 pDR1453% recA -+
M zpoll EZA st EcoRlI 919l endoglucanase %
zl2} B-glucosidase F-4A#HE AYA|A A= plas-
mid¢! pDRE10# pDRG20-% 53&keich(Fig 1). A
235 plasmid®] #7|ds4t2] &l Fig 22} 4ich

recoms-
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Fig. 2. Agarose gel electrophoresis of recombinant plas-
mid pDRE10 and pDRG20.

Lane; 1, Size marker (Hindlli-digested ADNA); 2,
EcoRl-digested pDR1453; 3, Psil-digested pDRELD; 4
Hindlll-digested pDRE10; 5, Pst-digested pDRG20; 6
Hindlll-digested pDRG20
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Jo g 7 }E}GJD}(Table 1). old] HEFZA] multi-
copy plasmidg! pUC19¢l| endoglucanase -+3A}7}
A Z3k% pLC1(1e] AH8-%sdom pLClE IPTG(l
mM)Z, pDRE10-& nalidixic acid(0.5 mg/mi)5
ARz, 7 AdE Y ZAlell M 53] "*J*"—;'rﬂﬂiﬂr.
Multicopy plasmidel] g%l pl.C12] endogluca-
nase %1 2k= 50070 2] colony 7F3di 47]el A4 217}
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70% A7} plasmid¥ §H-tar gl#] stk ol&
gl ghal s} Agibkel: AagAdx S ZE 78kl A
14.3U0l 4} 2010744 1127} &4 5hed 1), o) pla-

smid b A aldtade] glalch
E. coli 11002} <3 & DNAe| AF
HEr

%1% pDRE10+-

1004 F-2] 574 Fell 4 100% plasmid

Fig. 3. Southern hybridization of plasmid pDRE10 and
E. coh 1100 chromosomal DNAs.

A, Agarose (1%) gel electrophoresis of digests of va-
rious [JNAs,

Lane; 1, Si1ze marker (Hrndlll-digested ADNA): 2, Hin-
dlll-digested pDRE10; 3, Hindlll-digested E. coli 1100
transformant chromosomal DNA; 4, HindIll-digested
E. coli 1100 native chromosomal DNA. B, Hybridization
analysis of the Southern transfer of the DNAs from
the gel A.
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Fig. 4. Southern hybridization of plasmid pDRG20 and
E. coli 1100 chromosomal DNAs,

A, Agarose (1%) gel electrophoresis of digests of va-
rious DNAs,

Lane; 1, Size marker (HindlIll-digested ADNA); 2, Hin-
dlIl-digested pDRG20; 3, Hindlll-digested E. coft 1100
transformant chromosomal DNA; 4, Hindlll-digested
E. coli 1100 native chromosomal DNA. B, Hybridization
analysis of the Southern transfer of the DNAs from
the gel A.

Table 1. Stability and endoglucanase activity of plasmd
pDREIOQ and pl.CI1*

Plasmid Experi- Plasmid Endoglucanase
(Host) ment stability ® activity (U)
(%)

1 99.4 20.1
pLC1 2 99.2 19.1
(k. coli 3 98.4 17.2
JM109) 4 98.6 16.9

5 96.7 14.3
Average

: 17.52

(exps. 1~5) 98.46 17.5

1 100 14.2
pDRE10 2 100 13.9
(E. coli 3 100 14.1
1100) 4 100 14.0

5 100 14.4
Average
(exps. 1~5) 100 14.12

“pLC1 1s recombinant plasmid contained endoglucanase
gene cloned in pUCI19,

"The stability of a recombinant plasmid was determi-
ned as the ratio of antibiotic resistant cells to antibiotic
sensitive cells.

‘Endoglucanase activity was assayed in intracellular
and extracellular {ractions.
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Table 2. Stability and [-glucosidase activity of plasmid
pDRG20 and pGLI*

Plasmid Experi- Plasmid B-Glucosidase
(Host) ment stability activity (U)
(%)"

1 98.4 12.4
pGL1 2 99,2 13.8
(E. coli 3 98.6 12.7
JM109) 4 97.2 11.2

5 96.8 104
Average
(exps. 1~5) 98.04 12.1

1 100 10.2
pDRG20 2 100 10.8
(k. coli 3 100 10.6
1100) 4 100 10.6

5 100 104
Average
(exps. 1~5) 100 10.52

“pGL1 i1s recombinant plasmid contained $-glucosidase
gene cloned in pUC19.

"The stability of a recombinant plasmid was determi-
ned as the ratio of antibiotic resistant cells to antibiotic
sensitive cells.

¢ B-Glucosidase activity was assayed in intracellular and
extracellular fractions.

Transformants E. col: JM109/ pGL1 and E. colt 1100
/pDRG20 were grown for about 2 days in L broth and
SLBH medium, respectively.
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Fig. 5. Induction of endoglucanase (A) and [-glucosi-
dase (B) expression in FE, coli 1100 and E. coli JM109.
A: Endoglucanase activities of induced (O: pLCl,
IPTG, ~: pDREILQ, nahdixic acid) uninduced (@: pLCl1,
A: pDRE10), B: B-Glucosidase activity of induced (O:
pGL1, IPTG, A: pDRG20, nalidixic acid) and unindu-
ced (@: pGL1, A: pDRG20)

E. coli 1100/pDRG202] <A A% pDRE10N| A9} &
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pDRG202 100% plasmid FAA 2] AdA$E &
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Apel A viehd Aol Aol AN FEge Myrt

AMZEE plasmid?] Eawk

HAAHA E coli/pDRE10, pDRG20-2- SLBH v
z]el| AF3to] vk 3417 F (ODsw=5.0~8.0) nali-
dixic acid® fE3}o yecA promoterel 23| sl
endoglucanase®} B-glucosidase A& #Abgt Hxt
+ Fig. 5¢} 3}
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off BlelH i A el
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nase?} B-glucosidase WA-& 247}

343 DNAol ARz 38} plasmid®] =gleoz <ol
plasmid 2t A 2 &4 /fHE dizkul ol 9
A A A e Bhfel mElg® A AREEF G 9lE Fle
c.-“ .Aﬂ]—%u}._

Huo %k ok

AL

I. Chung. Y.C.. YW. Kim. SK. Kang, J.§. Rho and
N.K. Sung. 1990. Molecular cloning and cxpres-
sion of cellulase gene of Pseudomonas sp. in Es-

cherichia coli. Kor. J. Appl Microbiol Biotech. 18

(6): 633-63%.

Kim, Y.W.. S.5. Chun. SJ. Kim, Y.C. Chung and

N.K. Sung. 1993, Cloning and expression of B-1.4-

glucosidase gene from Pseudomonas sp. in Esche-

richia coli and Bacillus subtilis. Kor. J. Appl. Micro-

biol. Biotechnol 2Y(2). 113-118.

3. Chun, SS.Y.W. Kim, Y.C. Chung, K.S. Kim and
N.K. Sung. 1995, High-level expression of Psewdo-
monas sp. LBCS50S endoglucanase gene tn Esche-
richia colt. Kor. J Microbiol Biotech. 5 14-17.

4. Chung, Y.C., K.S. Kim, Y.W. Kim. S.S. Chun and
N.K. Sung. 1995. Overproduction of Pseudomonas
sp. LBCS05 endoglucanasc in Escherichia coli and
Bacillus subtlis. Kor. J. Microbiol. Biotech. 5. 18-21.

5. O'Neill. G.P., D.G. Kilburn, RAJ. Warren and
R.C. Miller. 1986, Overproduction from a cellu-
lase gene with a high guanosine-plus-cytosine co-
ntent in Escherichia coli. Appl. Environ. Microbiol
8§2: 737-743.

6. Schwarz. W.H.. S, Schimming and W.L. Stauden
bauer. 1987. High-level expression of Clostridium

I



664

10.

thermocellum cellulase genes in Escherichia coli
Appl. Microbiol. Biotechnol. 27. 50-56.

Siegel, R. and D.Y. Ryu. 1985. Kinetic study of
instability of recombinant plasmid pPLc23 #rpAl
in Escherichia coli using two-stage continuous cul-
ture system. Biotechnol Biceng. 27: 28-29.
Gentz, R., A. Langner, A.CY. Chang, S.N. Cohen
and H. Bujard. 1981. Cloning and analysis of
strong promoter is made possible by the downst-
ream placement of RNA termination signal. Proc.
Natl Acad. Sci. USA 78(8). 4936-4940.

Shibui, T., M. Uchida-Kamizono and Y. Terani-
shi. 1988. A method for overproduction of a pro-
tein of a target gene in Escherichia coli. Agric. Biol.
Chem. 52(9). 2231-2241.

Caulcott, C A, A. Dunn, HA. Robertson, N.S.
Cooper, MLE. Brown and P.M. Rhodes. 1987. In-
vestigation of the effect of growth environment
on the stability of low-copy-number plasmid in
FEscherichia coli. J. Gen. Microbiol 133: 1881-1889.

. Immanaka, T. and S. Aiba. 1981. A perspective

on the application of genetic engineering: Stabi-
lity of recombinant plasmid. Ann. NY. Acad. Sci.
369 1-14.

Kumar. P.K.R.. H.EE. Maschke, K. Friehs and K.
Schugerl. 1991, Strategies for improving plasmid
stability in genetically modified bacteria in bio-
reactors. Trends Biotecch. 9. 279-284.

. Shoham. Y. and A.L. Demain. 199]. Kinectics of

loss of a recombinant plasmid in Bacillus subtilis.

14.

15.

16,

17.

18.

19.

Kor. | Appl. Microbiol. Biotechnol.

Biotech. Bioeng. 37: 927-935.
Lee, J.H., J.D. Jang and KJ. Lee. 1992, Segrega-
tional instability of a recombinant plasmid
pDMVL6 in Streptomyces lividans. J. Microbiol. Bio-
rech. 2: 129-134.
Nordstrom. K.. S. Molin and K. Aagaard-Kansen.
1984, Maintenance of bactenal plasmid: Compa-
rision of theoretical caiculations and experiments
with plasmid RI in Escherichia coli. Mol Gen. Ge-
net. 197 1-7.
Makino, S.. T. Sato, T. Shibata and T. Ando.
1986. Large scale production of a polypeptide by
the recombinant DNA technique: A strain with
a gene for the polypeptide on a multicopy plas-
mid and a strain with the gene on the chromo-
some. Agric. Biol. Chem. 50(2); 501-504.
Yanisch-Perron, C., J. Vieira, and J. Messing,
1985. Improved MI3 phage cloning vectors and
host strains: Nucleotide sequence of the M13mp
18 and pUCIY vectors. Gene. 33: 103-119.
Sancar, A. and W.D. Rupp. 1979. Physical map
of the recA gene. Proc. Natl Acad Sci US.A 76
3144-3148.
Shibata, T.. L. Osber and CM. Radding. 1983.
Purification of recA protein from Escherichia coli.
Methods In Enzymol 100: 197-218.
Summers, D.K. 1991. The kinetics of plasmid
loss. Trends Biotech., S.

(Received 7 April 1995)



