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Molecular Cloning and Expression of Alkaline Amylase Gene of
Alkalophic Bacillus sp. AL-8 and Enzyme Properties in E. colj
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The gene coding for alkaline amylase of alkalophilic Bacillus sp. AL-8 was cloned and expressed
in Escherichia coli which was lack of amylase activity. For the cloning of the alkaline amylase gene,
the chromosomal DNA and plasmid vector PBR322 were cleaved at the site of EcoRI and the gene
was cloned. The selection of the transformants carrying the amylase gene was based on the their an-
tibiotics resistance and amylase activity of the transformants. The recombinant plasmids pJW8$ and
PIW200 containing 5.8Kb and 3.0Kb EcoRI inserts respectively were proved to carry the alkaline
amylase gene. Alkaline amylase expressed in E. coli was characterized. The enzyme was proved to be
stable at the range of alkaline pH.
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Table 1. Amylase activity of transformants of E. coli
derived from pBR322 and amylase gene from
alkalophilic Racillus sp. AL-8.

Transformants Amylase activity (units/mi)
JW8 54
JwW13 53
JwW14 11
Jwi7 23
JW18 26
JwW20 65
JW33 9

Transformed colonies which formed clear zones on
starch plates were cultured with rotary shaker in 10m!/
of LB broth (containing 1% soluble starch and 50ug/m/
ampicillin) for 2 days at 30°C. They were harvested by
centrifugation and then suspended in 1.2m/ of lysozyme
solution. After 30min incubation at 37%C, supernatant
which was separated by centrifugation was used as
enzyme solution. Enzyme activity was measured at pH
10 for 10 min at 50°C.



Vol. 15, No. 6

A 400709 F2Y Foll4] 19 soluble starch

£ 89 LB naAlvixol A cup-method & amylase
asted 7709l 2 UL A ]
8 JW13, JW 14, JW17, JW 18, JW 20, JWBS
oz Haoch, 79 =24 F LB(Ap, Te, St)
HAf Al A} vl oFA] 7] F SFAIF AL dLolg
amylase #4E ZAsdel, 2 & JWS8, JW13,
JW20ol M o7}e] 4 amylase®] #4do] &= vjejyt
t}(Table 1).

g
A4 &1 .% ;5_‘1.

E2YE amylase FHXIS A=

Al AR 539 hybrid plasmid (pJW) & 22

sto} EcoRIS2 2 & 274538 A7 pJW st
pJW13& 5.8kbe EcoRl 2725 pJW 202 3,0kb

9 EcoRl 27t¢ 2338} 9ich,

E. colidlM U5l2|M amylase FXIXIe| whain
2%
Bacillus sp. AL-8-& 36417} wiokA]7]l 7% 240

units/m/{E %74 amylase Aol HIgdou}t
£, coliv 48A17F wiFde w H=og 70-180
units/mle] 245 Jeblo, E. colielA AR
amylase 249 98-100%7} | Fol|4] w7 =gl on]

Table ? Amounts and location of the alkaline amylase
produced by transformants

alkaline amylase activity (units/m})

transformants . .
extracellular periplasmic cellular
JW8 0 50 26
JW13 0 70 37
JW20 2 82 13

Transformants were grown at 37°C at 37°C for 24h in
LB broth. Culture broth were centrifuged to supernatant
(the extracellular amylase) and cells. The cells were
suspended in 4m/ solution composed of 0.5M sucrose
and 10mM Tris-HCl buffer (pH7.5) and then added
ImM EDTA. After 20min, the suspension was sepe-
rated into spheroplast and supernatant (the periplasmic
amylase) by centrifugation (15,000rpm, 15min, 4°C).
The spheroplast was suspended in 4m! of 10mM Tris-
HCl buffer and sonicated three times for 1min, the resul-
tant sonicate was used as the cellular amylase sample.
Amylase activity of samples was measured at pH 10 for
10 min at 50°C. The values represent units of alkaline
amylase activity per m/ extract.
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Fig. 1. Gel analysis of plasmid DNA

DNA was digested with Hind III (1) and used as size
marker. pJW8, pJW13, pJW20 and pBR 322 were di-
gested with EcoRI (2,3,4,5). They were electrophoresed
in 1% agarose gel.
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Fig. 2. Effect of pH on the activity of three trasfor-
mants (JW-8, JW-13, JW-20) and Bacillus sp. AL-8
alkaline amylase

Amylase was incubated at appropriate temperature for
10 min.

: amylase from Bactllus sp. AL-8

: alkaline from transformant JW-8

: amylase from transformant JW-13

: alkaline from transformant JW-20
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Fig. 3. Effect of pH on stability of alkaline amylase.

The enzyme was incubated in 0.05M buffer at the ap-
propriate pH values for 10 min at 50°C. The amount of
enzyme activity remaining after incubation at each pH
value was measured.

0: amylase from Bacillus sp. AL-8

®: amylase from transformant JW-13

v: amylase from transformant JW-20
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Temperature (°C)
Fig . Effect of tempera‘wre on enzyme activity of
transformants and Bacillus sp. AL-8.
O: amylase from Bactlius sp. AL-8.
e: amylase from transformant JW-8
v : amylase from transformant JW-13
03: amylase from transformant JW-20

Azt A B2l 65-85%7} periplasmic spaceoill A
7 =] 2d e (Table 2).
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Fig. 5. Thermostability of alkaline amylase with tem-
peratures.

The enzyme was incubated for 10 min. at each tempera-
ture and then quickly cooled in an ice bath. The remain-
ing alkaline amylase activity was measured at pH 10 for
10 min at 50°C.

O: amylase from Bacillus sp. AL-8

@ : amylase from transformant JW-8.

w: amylase from transformant JW-13

0): amylase from transformant JW-20
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