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Cloning and Expression of A-Xylosidase Gene
from Alkali-tolerant Bacillus sp. YA-14 in Escherichia coli
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Chromosomal DNA fragments of Bacillus sp. YA-14, isolated from soil as a potent S-xylosidase
producing bacterium, were ligated to a vector plasmid pBR322 and used to transfer Escherichia
coli HB101 cells. The recombinant plasmid pYXL22 was found to enable the transformants to pro-
duce A-xylosidase. pYXL22 was found to contain the 7.0 kb HindIIl DNA fragment originated
from the Bacillus sp. YA-14 chromosomal DNA by Southern hybridization. The optimum
temperature for the reaction of S-xylosidase produced by E. coli HB101 (pYXL22) was appeared
at 30°C. The enzyme was maintained stably up to 40°C when stored 1hrat 40°C. The g-xylosidase
was repressed completely by 0.4% (w/v) glucose concentration in E. coli HB101 (pYXL22). The
optimum concentration of xylose for the S-xylosidase production in Bacillus sp. YA-14 was 0.2%

(w/v).
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Fig. 1. Screening of the recombinant E. coli HB101 containing A-xylosidase gene.

A; p-xylosidase positive clone

B; retransformation of A-xylosidase* recombinant plasmid
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Fig. 2. Endonuclease cleavage map of the recombinant
plasmid pYXL22.

A HindlIII fragment containing 8-xylosidase gene frag-
ment (closed thick line) was inserted into plasmid pBR322.
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Fig. 3. Southern hybridization of the digested Bacillus
sp. YA-14 chromosomal DNA and recombinant plasmid
pYXL22 with pYXL22 plasmid probe.
A) lane 1; pYXL22 digested with Hindlll
lane 2; Baeillus sp. YA-14 chromosomal DNA di-
gested with AindIIl
lane 3; A DNA digested with HindIIT
B) Hybridization patterns
lane 1; Baesllus sp. YA-14 chromosomal DNA di-
gested with HindIII
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Table 1. Distribution of 3-xylosidase activity in E.
coli HB101 containing recombinant plasmid DNA.

Distribution of enzyme

Enzyme in fraction (%)
Medium Periplasm Cytoplasm
Bacillus sp. YA-14 0 160
B-xylosidase
E. colv HB101 0 0 0
B-xylosidase
E. coli HB101
{pYXL22)
[-xylosidase 0 22.8 77.2
B-galactosidase 0 2.6 974
B-lactamase 0 92.0 8.0
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Fig. 4. Effect of temperature on the §-xylosidase ac-

tivity of E. coli HB101 containing plasmid pYXL22 and

Bacillus sp. YA-14.

©-9; Bacillus sp. YA-14

0-0; E. coli HB101 (pYXL22)
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Fig. 5. Effect of temperature on the S-xylosidase
stability of E. coli HB101 containing plasmid pYXL22
and Bacillus sp. YA-14.

®-@; Bacillus sp. YA-14

0-0; E. colt HB101 (pYXL22)
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Table 2. Effect of carbon source on S-xylosidase pro-
duction.

B-xylosidase activity (mU)

Carbon source

Bacillus sp. E. coli HB101
YA-14 (pYXL22)
None 0 20
Glucose 0 23
Fructose 0 13
Xylose 16 16
Melibiose 0 13
Maltose 0 12
Galactose 0 17
Xylan 1.3 22
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Fig. 6. Effect of glucose concentration on the g-
xylosidase production of E. coli HB101 containing
plasmid pYXL22 and Bacillus sp. YA-14.

0-@®; Bacillus sp. YA-14

0-0; E. coli HB101 (pYXL22)
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Fig. 7. Effect of xylose concentration on the -
xylosidase production of E. coli HB101 containing
plasmid pYX1.22 and Bacillus sp. YA-14.

®-®; Bacillus sp. YA-14

C-0; E. coli HB101 (pYXL22)
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Fig. 8. Growth and enzyme production of Bacillus sp.
YA-14 and E. coli HB101 (pYXL22).

®-@; Growth of Bacillus sp. YA-14

0-0; Growth of E. coli HB101 (pYX1.22)

8-8; Enzyme activity of Baecillus sp. YA-14

0-0; Engyme activity of E. coli HB101 (pYXL22)
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