Kor. | Appl. Microbiol, Biotechnol.
Vol. 22, No.5, 485-490 (1994)

Pseudomonas syringae pv. phaseolicola=5E]
xstgsol BalEH ¥ =4
b &> - 0|2

Ol2foACH et MEntetat

Purification and Characterization of a Restriction Endonuclease
from Pseudomonas syringae pv. phaseolicola

Bae, Moo* and Eun-Young Lee
Department of -Biological Science, Ewha Woman's University, Seoul 120-750. Korea

Abstract — A restriction endonuclease, Psyl, has been isolated from Pseudomonas syringae pv. pha-
seolicola, and its catalytic properties have been studied. This enzyme was purified through strepto-
mycin sulfate and ammonium sulfate fractionation, phosphocellulose P11, DEAE-cellulose, hydroxy-
apatite and Sephadex G-100 column chromatography. It's molecular weight was about 50,000 dalton
as determined by 7.5% polyacrylamide gel electrophoresis containing 0.1% SDS. In catalytic proper-
ties, Psyl shows stable at wide ranges of pH between 7.0 and 10.0, of temperature between 30C
and 37C, and its thermal stability is between 25C and 45C at the presence of 10 mM MgCl,.
Psyl essentially require Na salt for enzyme reaction, is rather inhibited in the high Na salt concent-
ration. The presence of 2-mercaptoethanol is absolutely required for the enzyme activity. This
endonuclease, Psyl was determined to be an isoschizomer of Sall from the results of the restriction

mapping and DNA sequencing.
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Table 1. Purification of restriction endonuclease from 70 g of Pseudomonas syringae pv. phaseolicola

Total Protein Total Specific Purification Yield

(mg)* Unit** activity*** feld (%)
Crude extract 2.21 X 10°
Ammonium sulfate saturation 5.60 X 10¢ |
Phosphocellulose (pl1) column 2.09 X 10¢ 3.63x 10* 173X 10° 1 100
DEAE-Cellulose column 2.00 X 10! 2.42 X 10* 1.21X10° 6.79 66
Hydroxyapatite column 2.93 1.81X 104 6.14 X 10* 35.37 49
Sepadex G-100 column 0.70 7.27 X107 1.03 X 10* 59.79 20

*Protein concentration determined by the method of Lowry ef al, **One unit of enzyme is determined as 1

ug DNA completely digested in 1 hr at 37C,

**Unit/mg Protein
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Fig. 1. SDS-polyacrylamide gel electrophoresis for the
determination of subunit molecular weight and homoge-
nity of Psyl.

lane 1; Protein from Phosphocellulose P11 column ch-
romatography, lane 2; Protein from DEAE-cellulose co-
lumn chromatography, lane 3; Protein from Hyvdroxya-
patite column chromatography, lane 4; Protein from
Sephadex G-100 column chromatography, lane 5; High
molecular weight standard protein, lane 6; Low mole-
cular weight standard protein

487

A &) =] A cHFig. 3). Mg?* & cofactor R =9, 20

o] 49 Fxelid #Ae]l A=l ckFig. 4). o}
%&t Fx 9| 2-mercaptoethanold H7}dle] F4-9)
$4-5 SN £ 2H 400 mM7 R Fwrb 251

Fig. 2. The effect of pH on restriction endonuclease
from P. syringae.

10 mM Cnitic acid-NaOH (pH 3.0-4.0), 10 mM Sodium
phosphate (pH 5.0-6.0), 10 mM Tris-HCl (pH 7.0-9.0),
10 mM Glycine-NaOH (pH 10.0-11.0) buffer were used.
Each reaction mixture contained one of the buffers,
10 mM MgCl, 0.3 pg lamda-Hind III DNA and 1 pg
of enzyme solution was incubated at 37C for 20 mini-
tes. Electrophoresis of DNA was performed on 0.7%
agarose gel.

lane 1; pH 3.0, lane 2; pH 4.0, lane 3; pH 5.0, lane
4; pH 6.0, lane 53; pH 7.0, lane 6; pH 7.5, lane 7; pH
8.0, lane 8; pH 9.0, lane 9; pH 10.0

Fig. 3. The effect of NaCl concentration on restriction
endonuclease from P. syringae.

Each reaction mixture contained 10mM Tris-HCl (pH
7.5), 10 mM Mg(l,, various concntration of Na(Cl, 0.3
ug of lamda-Hind DNA and 1 W of enzyme solution
was Incubated at 37C for 20 minites.

lane 1: 250 mM NaCl, lane 2: 200 mM NaCl, lane
3: 100 mM NaCl, lane 4: 75 mM NaCl, lane 5: 50
mM NaCl, lane 6: 25 mM Na(C), lane 7: 10 mM Na(C},
lane 8: 0 mM NaCl, lane 9: lamda-Hind lII DNA



Fig. 4. The effect of Mg** concentration on restriction
endonuclease from P. syringae.

Each reaction mixture contained 10 mM Tris-HCl (pH
7.5), 10 mM NaCl, various concentration of MgCl,, 0.3
pg of lamda-Hind III DNA and | W/ of enzyme solution
was incubated at 37C for 20 minutes.

lane 1: Lamda-Hind III DNA, lane 2: 0 mM MgCl,
lane 3: 1 mM Mg(Cl,, lane 4: 2 mM MgCl, lane 5:
5 mM MgCl, lane 6: 10 mM MgCl, lane 7: 15 mM
MgCl,, lane 8: 20 mM MgCl,

1 2 3 4 5 6 7 8 9 10 11

Fig. 5. The effect of mercaptoethanol concentration on
restriction endonuclease from P. syringae.

Each reaction mixture contamned 10 mM Tris-HCI (pH
7.5), 10 mM Mg(l;, 10 mM NaCl, various concentration
of 2-Mercaptoethanol, 0.3 pg of lamda-Hind III DNA
and | @ of enzyme solution was incubated at 37C
for 20 minutes.

lane 1: Hind III cut lamda DNA marker, lane 2: 0
mM-SH, lane 3: 1 mM-SH, lane 4: 2 mM-SH, lane
5: 5 mM-SH, lane 6: 10 mM-SH, lane 7: 25 mM-SH,
lane 8: 50 mM-SH, lane 9: 100 mM-SH, lane 10: 200
mM-SH, lane 11: 400 mM-SH
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Fig. 6. The effect of divalent ion on restriction endonu-
clease from P. syringae.

Each reaction mixture contained 10 mM Tris-HCI (pH
7.5), 10 mM 2-Mercaptoethanol, 10 mM NaCl, 10 mM
various metal ion, 0.3 pg of lamda-Hind III DNA and
I u of enzyme solution was incubated at 37C for 20
minutes.

lane 1: Hind III cut lamda DNA marker, lane 2: BaCl,
lane 3: Call,, lane 4: CoCl, lane 5: MnCl, lane 6:
MgCl,, lane 7: ZnCl,

Fig. 7. The effect of temperature on restriction endonu-
clease from P. syringae.

Each reaction mixture contained 10 mM Tris-HCl (pH
7.5), 10 mM MgCL, 0.3 pg lamda-Hind III DNA and
| u of enzyme solution was incubated at various tem-
perature for 20 minutes,

lane 1: Hind III cut lamda DNA marker, lane 2: 25T,
fane 3: 30C, lane 4: 37C, lane 5: 45C, lane 6: 55C,
lane 7: 65C
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Fig. 8. Gel electrophoresis seperation of the product
of digestion of various DNA with Psyl and Sall.
lane 1: M13mpl9 DNA+Sall, lane 2: M13mpl9
DNA+Psyl, lane 3: lamda DNA-+8q/1, lane 4: lamda
DNA+ Psyl, lane 5: lamda DNA+ Hind III+ S4/1, lane
6: lamda DNA-+Hind III+Psyl
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Fig. 9. Determintion of Psyl restriction site based on
DNA sequencing.

T, C, G, A: four lane reactions of dideoxy chain termi-
nation, [: (§%)-internally labeled M13mpl19 DNA+ Psyl,
I1: Klenow fragment and dNTP were add to reaction
mixture I for carrying out filling up reaction and incu-
hate at 37C for 5 min
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