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Cloning and Expression of a Xylanase 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 xylan hydro-
lyzing bacterinm, were ligated to a vector plasmid, pBR322, and used to transfer Escherichia coli
HB101 cells. The recombinant plasmid pYDC21 was found to enable the transformants to produce
xylanase. pYDC21 was found to contain the 3 kb Hindlll fragment originated from the Bacillus sp.
YA-14 chromosomal DNA by southern hybridization. The optimum temperature and pH for the reac-
tion of xylanse produced by E. coli (pYDC21) were appeared at 50.C and pH 7.0, respectively. The
xylanase enzyme was stable between pH 5.0 and 7.0 and maintained stably up to 40°C.
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Fig. 1. Agarose gel electrophoretic analysis of the re-
combinant plasmid pYDC21 carrying a xylanase gene
of Bacillus sp. YA-14.

lane 1;AcI857Sam7 DNA digested with HindIII (kb)
lane 2; Recombinant DNA digested with HindIIl

lane 3; Recombinant DNA undigested

lane 4; pBR322 digested with HindIIl

lane 5; pBR322 undigested

lane 6; Recombinant DNA digested with Psfl

lane 7; Recombinant DNA digested with Awval

lane 8; Recombinant DNA digested with BamHI

lane 9; Recombinant DNA digested with EcoRI

# No site: Xbal, Bell, Bglll, Saml, Xhol, Sall, Pvull,
Kpnl
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Fig. 2. Endonuclease cleavage map of recombinant
plasmid pYDC21. A HindIll fragment containing
xylanase gene fragment (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
pYDC21 with xylanase gene probe.
A) lane 1; DNA digested with HirdIIl
lane 2; pYDC21 digested with HindIII
lane 3: Bactllus sp. YA-14 chromosomal DNA digest-
ed with HindIll
B) Hybridization patterns
lane 1; Bacillus sp. YA-14 chromosomal DNA digest-
ed with HindIII

Table 1. Distribution of xylanase activity in E. coli
HB101 containing recombinant plasmid DNA.

Distribution of enzyme in fraction (%)

Enzyme
Medium Periplasm Cytoplasm

Bacillus sp. YA-14 100 0

xylanase
E. coli HB101 (pYDC21)

xylanase 153 36.3 484
B -galactosidase 0 2.6 974
B -lactamase 0 92.0 8.0
E. coli HB101

xylanase 0 0 0

band 7} YebgtH(Fig, 3). °l Z324] pYDC21 of
Atl®l olal DNA = Bacillus sp. YA-14 DNA +
oS 3QlE 4 gl

UIFFI} MASHE &A% recombinant 7} A4S

€ 540584 Hln

ME2aY FAM: Conelis 5(17)9 Hde
uwbz} extracellular, periplasmic, cellular #& o2
U 3 54348 AR Ans Table 134 23k
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Fig. 4. Effect of pH on the xylanase activity of E. coli
HB101 containing plasmid DNA pYDC21 (©) and Bacil-
lus sp. YA-14 (e)
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Fig. 5. Effect of pH on the xylanase stability of E. coli
HB101 containing plasmid DNA pYDC21 (©) and Bacil-
lus sp. YA-14 ().
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Fig. 6. Effect of temperature on the xylanase activity

E. coli HB101 containing plasmid DNA pYDC21(C)and

Bacillus sp. YA-14 (e).
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Fig. 7. Effect of temperature on the xylanase stability
FE. coli HB101 containing plasmid pYDC21 (0O) and
Bacillus sp. YA-14 (@),
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