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Purification of Alkaline Restriction Endonuclease from
Alkalophilic Bacillus sp. 8-13
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Abstract — Twenty-four bacterial strains among alkalophillic bacteria isolated from soil samples
were examined for the presence of type II restriction endonuclease in aerobic cuiture. One strain
was found to contain specific enzyme to cleave lambda DNA. The characteristics of this microorga-
nism is the ability to grow well in alkalophilic and high temperature condition, that is at pH 10.3
and 50C. This strain was tentatively identified to Bacillus alkalophilus subsp. halodurans when
morphological, physiological and biochemical characteristics were examined. The enzyme was puri-
fied from crude extract by streptomycin sulfate, ammonium sulfate precipitation, which was followed
by DEAE-cellulose and phosphocellulose ion exchange column chromatography, and the subunit
molecular weight was about, 32,000 daltons by polyacrylamide gel electrophoresis containing 0.1%

SDS.
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¥ el £ @8 alkalophilic Bacillus sp. Mo Pro o8l charactensics ; )
e ape ro ro
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@A Buffer AS 7}s}o] St o 2 ukEo] 408 Gram stain * +
BU L D12 S UIER Be e
Nutrient broth pH 7 +, — +, -
pH 10 + +
Nutrient agar pH7? +, — +, —
pH 10 + +
, Glucose-nutrient pH 7 +, — +, —
— 23.7 Kbp broth pH 10 + +
— 95 Glucose-nutrient pH 7 +, - +, -
agar pH 10 + +
— 67 Glucose-nitrate
e 4.3 agar pH 10 + +
Medium+ 5% NaCl pH 10 + +
15% NaCl pH 10 + +
Physiological characteristics
— 2.3 Catalase production + +
—— 2 ) Hydrolysis of gelatin + +
starch + +
casein + +
Reduction of nitrate + -4
methylene blue -+ -+

Fig. 1. The lambda DNA patterns digested with Bacillus
sp. 8-13 crude extract.

Lane 1; lambda DNA cut by Bacillus sp 8-13 crude
extract, lane 2; lambda DNA undigested, lane 3; lam- -
bda DNA digested with Handlll, lane 4; lambda DNA Type strain; Bacillus alkalophilus subsp. halodurans.
digested with Hindlll and Bacillus sp. 8-13 crude ex- ATCC 21591

tract +: positive, —: negative.

Voges-Prokauer test - —
Production of indole - -
Utilization of citrate -+ +

Table 2. Purification of a restriction endonuclease from 40g of Bacillus sp. 8-13

Total protein Total Specific activity Purification Yield
(mg)“ unit’ (U/mg) fold (%)
Crude extract 8.7 X 10° N.D? N.DP — -
Streptomycin sulfate supernatant 8.0X10° 39X 107 4.8 1 100
(NH,),S0O, saturation 3.17 X 10° 2.4 X107 75.6 15.8 63
DEAE-cellulose column 5.58 X 10° 9.0 X 107 1613 336 23
Phosphocellulose P11 column 1.5X10°1 4.6 X 10° 30667 6389 12

“Protein concentration determined by the method of Lowry ef al. *Not determined. 1 unit of enzyme is determined
as 1 ug DNA completely digested in 1hr at 37C.
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Fig. 2. Restriction endonuclease purification using a
DEAE-cellulose column chromatography.
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Fig. 3. Assay of restriction endonuclease activity from
the DEAE-cellulose column chromatography.

Each reaction mixture contained 10 mM Tris-HCI (pH
80), 10 mM MgCl,, 1 mM 2-mercaptoethanol, 1 pg la-
mda DNA and 1 of each fraction was incubated at
37C for 30 min. Electrophoresis of DNA was performed
on 1% agarose gel. Lane A; lambda DNA marker, lane
4~73: 4 to 73 of fractions
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Fig. 4. Restriction endonuclease purification using a
phosphocellulose column chromatography.
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Flg . Assay of restriction endonuclease actmty from
the phosphocellulase column chromatography.

Each reaction mixture contained 10 mM Tris-HC! pH
80), 10 mM MgCl,, 1 mM 2-mercaptoethanol, 1 pg lam-
bda DNA and 1/ of each fraction was incubated at
37C for 30 min. Electrophoresis of DNA was perfor-
med on 1% agarose gel. Lane A; lamda DNA marker,
lane 1~65: 1 to 65 of fractions
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Fig. 6. SDS-polyacrylamide gel electrophoresis of
BalHl endonuclease and standard proteins.

A: The subunit molecular weight of BalHI, B; lane
1; standard proteins (phosphatase b; 94,000, BSA;
67,000, ovalbumin; 43,000, carbonic anhydrase; 30,000,
trypsin inhibitor; 20,100, a-lactalbumin; 14,000), lane
2: BalHI endonuclease (BalHI; restriction endonuc-
lease from Bacillus sp. 8-13).
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