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Abstract — For the purpose of producing glucose from cellobiose or oligo saccharide and obtaining
genetic information of B-1,4-glucosidase gene, a B-1,4-glucosidase gene of Pseudomonas sp. LBC505,
potent cellulase complex and xylanase producing strain, was cloned in Escherichia coli and Bactllus
subtilis into pUC19 and pBD64, respectively. Recombinant plasmid pGL1 contained 1.2 kb EcoRI
fragment was isolated from transformants formmg blue color around colony on LB agar plate
containing 20 ug/mi of 5-bromo-4-chloro-3-indolyl-B-D-glucopyranoside(X-glu) and ampicillin. The
recognition sites of the 1.2kb fragment contains one Sacl and two Alul sites. The pGL1 was
hybridized to the pattern of EcoRI-digested chromosomal DNA from Pseudomonas sp. LBC505.
Immunodiffusion assays revealed that pGL1-encoded $-14-glucosidase showed homology with that
of host strains. Enzyme activity was not influenced by the reverse orientation of 1.2 kb insert
in pGL1, indicating that it contained a promoter of B-14-glucosidase gene cloned. The hiosynthesis
of B-1,4-glucosidase of pGL1 was derepressed in the presence of glucose. B-1,4-Glucosidase activity
was observed in intracellular (37%), periplasmic (51%) and extracellular (12%) of E. coli carrying
pGL1, and its activity was about 1.5 times higher than that of original cell for the gene.
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Fig. 2. Homology between pGl. 1 and chromosomal
DNAs.

A: Agarose (0.8%) gel electrophoresis of digests of va-
rious DNAs,

lane 1: DNA-Hindlll, lane 2: pGL1-EcoRI, lane 3: E.
colt JM109 DNA-EcoR, lane 4: Pseudomonas sp. LBC505
DNA-EcoR]

B: Hybridization analysis by the Southern transfer
from the gel A.
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Table 2. Substrate specificity of -1,4-glucosidase enco-
ded by pGL1 and pGIL2

Enzyme activity (unit)

Substrate

pGL1 pGL2

CMC — —

Laminarin — —

Avicel — —

Fig. 3. Ouchterlony double immunodiffusion assay. Xylan — —
Ab, antiserum to the punfied enzyme of Pseudomonas PNPG 6.35 4.10

sp. LBCH05, well 1: crude enzyme of Pseudomonas sp. ENPX - _
LBC505, well 2: crude enzyme of E. coli carrying pGL Cellobiose 594 398

1, well 3: periplasm fraction of £. coli IM109 carrying
pUC19, well 4: crude enzyme of E. coli carrying pGLZ, PNPG: p-nitrophenyl-B-D-glucopyranoside, PNPX: p-
well 5: crude enzyme of T. viride, well 6: crude enz- nitrophenyl-B-D-xylopyranoside, £. colt JM109 was cul-
yme of C. fimi. tured in LB for 36 hrs at 37C

Table 1. Activity and distribution of (-1,4-glucosidase in E. coli and B. subtilis carrying plasmids

B-14-glucosidase activity (Uy

Strains and plasmids

Total Extracelular (%) Periplasmic (%) Intraceliular (%)

E. coli

pUC19 — -

pGl.1 6.35 0.76(12) 3.24(51) 2.35(37)

pGL2 4.10 0.21(¢ 5) 1.72(42) 2.17(53)
B. subtis
pBD64 - — -
pBGL40 10.20 10.20(100) —
Pseudomonas sp. LBCH05 3.97 3.97(100) — —

Strains were aerobically grown for 36 hrs.

“One unit 1s defined as the amount of enzyme which liberated 1 umol of p-nitrophenol per min from PNPG
—: not determined
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