Kor.J. Appl. Microbiol. Bioeng. 479
Vol.14, No. 6,479 — 485(1986 )

Bacillus amyloliquefaciens A 3+3 a-amylase % %2
Z 34 9 Bacillus subtilis oA el 23

Ib\'Bé *?B.ﬁlﬁ ﬁﬁi* @Eiﬁ** /\/? **

BALRFEN MERY EYsER
*WRIRFE BALER MOURRFERY BEMER
(19861 104 64 +2l)

Cloning and Expression of A Liquefying a-Amylase Gene
from Bacillus amyloliquefaciens in Bacillus subtilis

Sa- Youl Ghim, Bang- Ho Song, In- Koo Rhee*,
Jung- Hwn Seu** and Soon- Duck Hong**

Dept. of Biology, Teachers College, *Dept. of Agricultural Chemistry, Agricultural College,
and **Dept. of Microbiology, College of Natural Sciences,
Kyung pook University, Taegu, 634, Korea.
(Received October 6, 1986)

A 5200 basepair DNA fragment containing the Bacillus amyloliquefaciens amyE gene, encoding liquefying
a-amylase (1,4-a-1)-glucan glucanohydrolase, EC 3.2.1.1), has been inserted into BamHI site of the pUB110 and the
hybrid plasmid was designated as pSKS3. The pSKS3 was transformed into the Bacillus subtilis KM213 as a host which
is a saccharifying a-amylase deficient mutant of Bacillus subtilis NA64, and the plasmid in the transformed cell was ex-
pressed a-amylase production and kanamycin resistance, The a-amylase production of the transformed cell was reduc-
ed to one fifth of that of the donor strain. The Bacillus subtilis KM213 carring pSKS3 indicated that the amyE gene pro-
duct is a polypeptide which has the same electrophoretic mobility with that of the Bacillus amyloliquefaciens, but di-
fferent from the saccharifying a-amylase of Bacillus subtilis NA64. It means that the amyE gene of pSKS3 originales
from the Bacillus amyloliquefaciens.
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Strains Genotypes Refrences

B. amyloliquefaciens wild type own collectior

B. subtilis NA64 metB5, purB6, amyE K. Yamane
AmyR2

B. subtilis BD366 trpC2, thrd, Km”, BGSC
pUBI110

B. subtilis ED107 r-M, m-M, leuA8, T. Uozumi
arglh

B. subtilis KM107 metB5, pur B6, this work

© amyR2, amyE -
B. subtilis KM213 pSKS 3 carring on  this work

B. subtilis KM107
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Fig.1l. Plasmid pUB110 and passenger DNA in

CsCl- EtBr gradients.

Crude plasmid pUB110 (A) and passenger DNA
solution (B) were mixed with CsCl and EtBr. Cen-
trifugation was performed at 45,000 rpm for 40
hours at 20°C.; (A) — the fraction of pUB 110
plasmid: (B) — passenger DNA.
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Fig. 2. Restriction analysis of plasmid pUB110

and passenger DNA.

The purified plasmid pUB110 and passenger D-
NA were digested with restriction endonucleases
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a horizental 0.7% agarose gel. ; lane A, ADNA di-
gested with Hind[l ; B, pUB110; C, pUB110 diges-
ted with BamH1; D, passenger DNA of B. amylo -
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Fig. 3. Optimal exposure condition of the hyb -
rid plasmid to the transforming cells.

An overnight cultured broth of cloning host stra-
in in PAB was inoculated into SP1 medium (5%).
After 5—6 hours, a portion of the culture was
diluted 10-fold into SP[] medium and incubated

for 90min. Competent cells were contacted at 37C
with the hybrid plasmid for various time intervals.

Hastgleh, el ol @ gt
T oelyael mEuE oavlckalel
AZHA wgch vlad Z FHE
29 e AARE B AR TR
152 Awslod B.subtilis KM213°l2t 4= s}

(A) (B)

recipient
recipient

transformant transformant

Fig. 4. a-Amylase halo formation on agar plates.

Transformed and recipient cells were patched on
1 % starch agar plates with(A) or without Km
(B) and incubated for 48 hours at 37C.The halo
formation indicates a-amylase activity.
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Fig.5. Isolation of hybrid plasmid pSKS3 by

agarose gel electrophoresis.

Hybrid plasmid was prepared with a rapid alkaline
extraction method. Horizontal 0.7%-agarose gel
electrophoresis was carried out for 3.5 hours at
220V, 20mA., laneA, E,G, A DNA digested with
Hind [l (marker); B, recipient; C, pUB110;D, trans-
formant, pSKS 3 ; F, pSKS 3 digested with bglll.
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Fig. 6. Comparison of transformant a- amylase
with donor and recipient.

Bacteria were grown in LB-broth for 15 hours
with vigorous aeration at 37C. Cells were centri-
fuged and the supernatant portions (50! each)
were loaded per lane. The method of 7.5% poly-
acrylamide gel electrophoresis was described in
“Materials and Methods”. ;lane A— B. amylolique-
faciens (donor) ; B— B. subtilis NA64; C— amylase
negative mutant (recipient); D~ transformant.
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