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Fig. 1. Digestion patterns of different DNA substrates
by Soll.
Lane 1, lambda; lane 2, Adenovirus-2;
lane 3. pBR322. Sensitivity to dam methylation
within the recognition sequence is demonsi-
rated in lanes 4~7. Unmethylated (lane 4)
versus methylated (lane 5) pGEM-1. Unme-
thylated (lane 6) versus methylated (lane 7)
pGEM-1 SHI, a pGEM-1 derivative contai-
ning a 1.5kb BamHI insert. Lane M, mole-
cular size marker.
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Fig. 2. Chromatography of ammonium sulfate fraction
on a column of heparin-agarose.
The ammonium sulfate fractionation (30~
65%) was applied onto a column (2.5X18 cm)
of heparin-agarose which had been previously
equilibrated with the column buffer (20 mM
Tris-Cl, 1 mM EDTA, 5% glycerol). The co-
lumn was washed with the column buffer
(300 m/) and eluted with a linear gradient (0
~0.8 M) of NaCl (450 m/).
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Table 1. The summary of purffication of Solf from Streptoverticillium olivoverticillatum.

Purfication Step  Volume  Total Protein Total Activity Specific Activity Purification Yield
(m/) (mg) (unit* X 109 (unit/mg protein X 1077 Fold %)

Crude Extract 270 2.543 108 425 10 100
30~65%(NH,).S0, 60 1339 8.6 642 1.5 79.6
Heparin-Agarose 65 97 58 59.8 14.0 53.7
AfMi-Gel Blue 120 15.7 42 2680 638 389

* One unit is defined as the amount of the enzyme required for complete digestion of 1 yg of lambda DNA in 1 hr at

37°C.
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Fig. 3. Chromatography on a column of Affi-gel Blue.
The active fractions from the heparin-agarose
chromatography was applied on a column (1.5
X16cm) of Affi-gel Blue and developed
sequentially with the column buffer (150 m/)
followed by a linear gradient(0~12M) of
NaCl (200 m)).
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Fig. 4. Determination of cleavage site.
Lanes A.T.C and G are the sequencing
ladders around the Sofl recognition sequence
obtained by Sanger’s method. Lanes R and
F are the Soll digested products of the pri-
med-syntheses made from reverse(R) and
forward(F) primers, respectively. From the
migration of these products, it could be
determined that the enzyme cleaves after the
first G present in the recognition sequence.
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Fig. 5. Dependence of Soll activity on the pH of rea-
ction mixture.
All the buffers were added to a final conce-
ntration of 50 mM. The other components
were the same as the standard reaction miture
described in the Materials and Methods.

110

Relative Activity (%)

% 2 %0 40 50 6 70 80 80 100
TEMP.(degrees centigrade)
Fig. 6. Dependence of Soll activity upon the tempe-
rature of incubation.
Enzyme activity was determined at the indi-
cated temperature under the standard reaction
condition.
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Fig. 7. Effect of temperature on the stability of Soll.
Partially purified enzyme (15 pl) was heated
for 15 min at the indicated temperature. The
remaining activity was determined using an
1 w/ aliquot of the preheated enzyme.
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Fig. 8. Dependence of Soll activity on the concentra-
tion of NaCl
The enzyme activity was assayed with varying
concentration of NaCl added in the reaction
mixture.
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Fig. 9. The estimation of molecular weight of Soll.
The molecular weight of Soll was determined
by gel filtration chromatography on a co-
tumn (0.7X 78 cm) of Superose-12. Molecular
weight markers used to calibrate the column
were as follows: A, BSA 66,000 Da; B, ova
lToumin 43,000 Da; C, carbonic anhydrase
29,000 Da; D, chymotrypsinogen 25,000 Da.
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ABSTRACT: Characterization of a New Type Il Restriction Endonuclease Isolated from Strep-
toverticillium olivoverticillatum

Hwang, Hye-Yeon and Jeongbin Yim* (Department of Microbiology, College of
Natural Sciences, Seoul National University, Seoul 151-742, Korea)

We screened many species from a wide variety of bacterial genera for a new type 11 restriction
endonuclease. The purification and characterization of Soll from a soil isolate, Streptoverti-
cillium olivoverticillatum are described here. The enzyme turned out to be an isoschizomer of
BamHI. It recognized the hexanucleotide sequence of 5'-G {| GATCC-3' and cleaved as in
dicated by the arrow, generating a 4 base 5' extension. Unlike its isoschizomer, BamH]I, the
activity was sensitive to dam methylation within the recognition sequence. Following am-
monium sulfate fractionation of the crude extract, heparin-agarose and Affi-gel Blue column
chromatography were employed to purify the enzyme. Sofl required at least 0.2 mM of MgCl,
for the cleavage to occur. The enzyme exhibited its maximal activity in the absence of NaCl,
but was inhibited completely in the presence of 120 mM NaCl. The pH and temperature

optima for activity were pH 8.6 and 40°C, respectively. The molecular weight of Soll was
estimated to be 43,000 Da by Superose-12 gel filtraion chromatography.



