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Isolation of Kpn I restriction endonuclease from
Klebsiella pneumonia

Lee, S.C., D.S. Lee, and M.H. Yu

Genetic Engineering Research Center, Korea Advanced Institute
of Science and technology

ABSTRACT: A restriction endonuclease, Kpn I has been isolated from Klebsiella pneumo-
nia. Cells were broken by sonication. After ultracentrifugation the supernatant containing
Kpn 1 activity was further purified by Sepharose-§B gel filtration, DEAE-Cellulose, Heparin
-Agarose, and Aminohexyl-Agarose column chromatography. Final enzyme preparation was
essentially free of contaminating exonuclease and phesphatase, as judged by ligation-recut
test. Total activity of the enzyme recovered from 1g grams of cells was 4,7X10° units.
KEY WORDS [J Kpn 1, restriction endonuclease, ligation-recut test.
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Fig.1, Serharose-68 gel litration chromatogra-

phy

Each reaction mixture contained 10 mM
Tris-Cl{pH 7.5) 10 mM MgCl,, 1 mM
dithiothreitol. 0,5 g of ADNA and 1 w«/
of each fraction in a total volume of 20
#{, and was incubated at 37°C for 30
minute. Electrophoresis was performed on
0. 7% agarose gel.
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Table 1. Purification of Kpn ! endonuclease from K. pneumonia

Total protein (mg)  Total unit Specific activity  Purification fold
Crude extract 812 7.42 X 10° 9. 13X 10°
Gel-filtration 185.2 7.02 % 10° 3.79 x 10! 4.0
DEAE-cellulose 40. 8 4,59 % 10° 112 X 10° 12.2
Heparin- agarose 2.015 9.2 % 10° 4.5 x10° 49.2
Aminohexyl - agarose 0.34 4.7 *10° 1.4 x10° 153.3

Protein concentrations were determined by the method of Bradford. (1976},
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Fig.2. DEAE-Cellulose cclumn chromatogra-
phy
Each reaction mixture contained 10 mM
Tris-Cl{ipH 7,5) 10 mM MgCl,, 1 mM
dithiothreitol, 0,5 g of ADNA and 1 %!/
of each fraction in a total volume of 20
© !, and was incubated at 37°C for 30
minute. Electrophoresis was performed on
0. 7% agarose gel.
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Fig.3. Heparin-Agarose column chromatogra-
phy.
Each reaction mixture contained 10 mM
Tris-ClipH 7,5) 10 mM MgCl,, 1 mM
dithiothreitol, 0.5 ¢#g of ADNA and 1 «/
of each fraction in a total volumn of 20
#/, and was incubated at 37C for 30
minute. Electrophoresis was performed on
0.7% agarose gel.
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Fig.4, Aminohexyl-Agarose column chromato-
graphy
Each reaction mixture contained 10 mM
Tirs ClipH 7.5) 10 mM MgCl,, 1 mM

w
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dithiothreitol, 0,5 ug of ADNA and 1 u/
of each fraction in a total volume of 20
u!, and was incubated at 37°C for 30
minute. Electrophoresis was performed on
0.7% agarose gel.

Fig.5, Ligation-Recut experiment.
Lane 1, Digestion of ADNA with pur-

ified Kpnl enzyme.

Lane 2 Ligation of 1, with T, DNA
ligase.

Lane 3. Digestion of ADNA with com-
mercial Kpn I(from New EngLand
Biolabs Inc.).

Lane 4 ; Ligation of 3, with T, DNA
ligase.

Lane 5. A DNA.

Lane 6 ; Recut of 2, with purified Kpn I
enzyme,

Lane 7. Recut of 4, with commercial

Kpn L

Fig.6. SDS-rolyacrylamide ge! electrophoresis

K. pnewmonia Kpn ! Isolation 77

exonuclease 1} phosphatase o] =2 3144
skl 218l ligation-recut A1&]S 2asial
cl, ADNA & z= ;é;/—ﬂ‘oﬁy} 2447} HE8-A] 7]

jid

$-, tH4] ligation & s} Fig.5¢] lane 2ol 4o}
wol oF 95% ol 4ol ligation s19ict, o] A< o}
R] 7ro olo

| 2 cke] Fagolon uhga)g 73#7} lane 6
ol «leb o] sids] AHcivlo] g ukge] wrie
fob Fadshl chebsict, olw) oL;t’sz-‘f— -4 g
Kpnl A g% 4~ (New England Bioloabs, Inc.)ol|
el A5 w5
th(lane 49} lane 7),

SDS-polyacrylamide gel X7|0|S

Kpnl Algtgael R4 abdg b chalof 4 e
i Alo] gr e QDS—po]yacrylamlde gel
electrophoresis & #-+lslof viell 7o) Fig.gol

AEC. =loliapl] sLO. 21 oL@
dEl & akoli=dl 2he Aalg olod

oh Al 9 £ % lane of Wy Eolo gy 4]
slod 7k lane = 7t7kel column 2 & 3)3) Hzlo
Hepda gl ,-Ui, Hew i*l-\, & opz]et

M 23 20 17 14 10 H D G C

of puritied Kpnl.

Lane M; Molecular weight standards
(phosphorylase B, 92 5k; BSA, 67k: oval-
bumin, 45k; carbonic anhydrase, 31k; soy-
bean trypsin inhibitor, 21.5k: lvsozyme,
14, 4k).

Lane 10, 14, 17, 20, 23: fraction num-
ber of aminohexyl-agarose column.

Lane H; Heparin-agarose column fraction.
Lane I), DEAE-cellulose column fraction.
Lane G; Gel-filtration fraction.

Lane (; Total crude extract.
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