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zZled Aol EASE B FH9 AFozyE A
Tase HYA4o o2 o]Fo]xl restriction/
modification systemo] 7=t} (3). o] & & 449
AMgE A HYELE FUR DNA d7)ide
Al APELE DNAY 543 A7wde
qlalslel Ataly HEEALE Al FuUle oje} Tt
q7iuld g WA Al AFHE Ao o Mk
He 2AE Al dgate ype LIL R 12
EF=led (7). type 1& o ¢ 3257 B33 oiehg] A
24 faukgel Mg, ATP2} S-adenosylmethion-
ineo] cofactorZ &%t} o]59 715 & A2 o}
79 084S gl Al (12). Type e o
HEe JPELE EYsie] Mg ghE cofactor®
278 2 folle F A Ug s DNA &
Hg AT QA R9)e) Y3 FUdso] wi-S-
Fo] #4o] folBn 2 {§HA A2y 71&9 W
Hel o g4-9 2l ol DNA-chdd A
Fabgo] APl FasAl olgET U (10).
Type 1l AA4uH3A] Mg 9} ATPE H8 @ sy
ATPY] 7le¥-sle dolubA oo (7)., vt Al
5~7709] 97148 AA s o 24~26719] H7)44
downstream ¥-$]& Axigic}(8).
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ksl A ZelA, sty E4o] 7| & A MR
o} isoschizomerd] Y3 A& A& ZdH 1 9le
dHolc}. wlepr] & AF WHHF Streptomyces
diastatochromogenesel A ATAL Sdilg ¥ (1.
st M 1 QAMA-E FA st
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Bl ¥-el3 wiidF 303 F 7hed e, Al
w3} Streptomyces diastatochromogenes& AH8-8191
©} (1). Nutrient 0.5%, yeast extract 0.2%, NaCl 0.8%,
glucose 0.5% (pH 7.2)uA1E A}lgslglem (17),
agar slantell 4] 21 FAE 9o wix]ellA Agdu)
3t F N & & wloflel 4%7} H =& A F3lod
30°Coll 4 484 7k whoFa}sict.
Faoo| FH|

HA4 YL streptomycin suifate -, ammonium
sulfate 34, hydroxylapatite column chromatog-
raphy. Sephacryl S-200 HR column chromatog-
raphy. hydroxylapatite column chromatography
o] A2 AA st At ().
DNAS| HI|HE

AA4YRgs] AHEL agarose geloll4] H7) dF3}
.29, | mg/m/ ethidium bromide £Aojj A 10¥
7 A F Ap A ol A FAslc) G4 geld]
AF21-& =}2] Al o}el 4 polaroid type 667 &4 film-2
o]-&-3d #dsldct(13).
F40 gol| olxle pHel HE

HAao] gAell vzl pH 3-8 z4}bsr] ¢
gled od2] pH =7 (pH 3.0~40. 10 mM citrate-
NaOH: pH 5.0~60, 10 mM sodium phosphate;
pH 7.0~90. 10 mM Tns-HCl: pH 100~125, 10
mM glycine-NaOH)ell 4 ut-A}7] 2 Hr|edFo =
2 84E wlasleld
F40| §ioll olxle 2o I

6 mM Tris-HCl (pH 7.9)2] k4ol &4 8-
o 71AE Y& uhg EFES 20~65C WYY 7
L5l qHEA F 84E viwasct
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A" E4E 6 mM Tris-HCl (pH 7.9)el 3ol
20~65C HAA 7t Sl A SET Fcirt oA
HALE (37C)2 &4 71 4S F7H]A 1A ¥
#8418 geislsdc} (16).
&40 gYoll ojxli= Na' sz I

uhg EEo g 5% (0~600 mM)2 NaCl
< A7isted 37Cel A whgAI7) & AL vwslg]
o},
F49 gNof njxi= Mg 559 A%

kg E§Eol ek ¥ = (0~50 mM)2) MgCl,
B Arlebed AR F $98 vlmEiych
B0 gHdoll ojxiE thiol compound EX9| Y%

HbS E4Eo) b % (0~4 M)S] 2-mercap-
toethanol & A7}sled whg-A)9l . &A1 g vjwsled
123
BA49 o o[xie 27t Yolo A

MgCli-& A &g whg E48- 10 mM 2] BaCl.,.
CaClz, CoCl.. MnCl,, MgCl,. ZnCl, & H7}slo]
yhE-A]7) & 84 vlasig
Mgt Ao Xix Xy v

AEE o] Ut 914 lambda DNAE o] &3}
double digestion®] 3} partial digestion (6, 13)2
2 Ayt APEL WS AHE-S 08% agarose
geloll A A 7jed-Eslodct
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Fig. 1. The effect of pH on Sdil activity.
Each reaction mixture containing 10 mM of
appropriate buffer, 6 mM MgCL.150 mM
NaCl. 0.3 pyg lambda-Hindlll DNA and 1 @/
of enzyme solution was incubated at 37°C for
60 min. Electrophoresis of DNA was
performed on 0.8% agarose pel.
Lane 1. marker; Lane 2 pH 3; Lane 3, pH 4;
Lane 4 pH 5: Lanc S pH 6 Lane 6 pH 7.
Lane 7. pH & Lane 8 pH 9; Lane 9 pH 10:
Lane 10. pH 11: Lane 1. pH 125

HEg 40| QlaeEy

QA Agase] A4 44 pBluescript SK
(+)& AH2-3}od Sanger?| dideoxy chain termina-
tion ¥ o2 AAscict DNAE gz F 7}
tro g ¥2|§ ¥ 17-base primerE ol o] £
ol ¥+ dideoxy chain termination ¥H-2-& 39t
o2 Y& dideoxy NTP ¢lo] &Adsled Helgh
B4R AE F AAEE 2 f3e AAs)
sl Al o] 7hgd]l Wk Klenow enzyme o2
filling-up reaction Al#t} (15, 18).

got ¥ g

H4of #Mdoll olxiEs pH Y

Sdite} Wiyt pHS 3 8-g =AM £ 2 pH 70
~1252) W& deldlA $4E FA sk (Fig V).
Xhot-& pH 79914 1 84& Rolz U}k (7).
20 Mol alxie R5o| Y

Sdil& 20CHE 0T 2% Yol gAde
ehlsirc} (Fig. 2). ] M3 £& 2xollMx 248 5
Ae MTaLE] F 712 deA sledl, Bacillus
stearothermophilus 2%-¢{ ¥-elgl Bst1503-& 25CH
¥l 75C 9} Wolid #4-& Jehd= ), Crhl 5%
ES &AM AR Aoz Bay ul glt}(5)
Xhol-& 37Tl 4] #4& ehdt} (7).
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Fig. 2. The effect of temperature on Sdil actwity.
Each rcaction mixture contained 6 mM
MgClL. 150 mM NacCl, 0.3 pg lambda-HindIll
DNA and I g/ enzyme solution was incubated
al various temperature for 60 min. Electro-
phoresis was performed on 0.8% agarose gel.
Lane l. marker: Lane 2, 20C: Lane 3. 30T:
Lane 4. 37C: Lane 5, 40C: Lanc 6, 45C; Lane
7. 50C: Lanc 8. 35C: Lane 9, 60C: Lane 10,
65C.
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Fig 3. Thermal stability of Sdil actiity.
Sdil was preincubated from 20T to 65¢ for
5 min at 6 mM Tris-HCI (pH 79). retained
for 12 hours at —20T and assayed for enzyme
activities in the presence of 6 mM Tris-HCI
(pH 7.9). 6 mM MgCl,. 150 mM NaCl at 37C
for 60 min. Electrophoresis of DNA was
performed on 0.8% agarose gel.
Lane 1. marker: Lane 2, 20C: Lane 3. 30C;
Lane 4. 37C: Lane 5. 40C:; Lane 6, 45C: Lane
7. 50C: Lane 8, 55C: Lane 9. 60C; Lane 10.
65C.
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Sdilg 77te] Exoll 5E7F whAjAcr} of4)
HYLxolls A4uHESE AlH £ Hzh 20CHH
63C7H) AL & 5 U} (Fig. 3).

2o gdofl X Na' 52| 9§

NaCl sxo o4& Sdile] #48& z4g 7
0~3500 mM7}3] <ky3tsict (Fig 4). o ¥-52] &g
ALE lowt medium salt H#jolA] okAs}A)ul
EcoRI. EcoRIL Mbol. Sall=} & 71.& high salte]]
ety sled wh-$-4] 150 mM 2] NaCle] #7}Elt}(5).
£3] Halococcus acetoinfaciensol| 2} 7% Hacl &
300 mM 2] saltell A #HA S vebdcts B gl
v} QAeH(9). Xhol & 150 mM ] salt %o 1 8
5 veblic (7).

49 §do] ojii= Mg 5o ¥8

chdt T2 2 MgCLgs #H7bsled Sdile) &4
o] g AHE Axh S0 mM7ix) @4¢ o}
eh2lon], O mMell e $48 Bolx] ¢t (R}
H vjAA]). 2888 Sdil& cofactorZ4] Mg &
422 & o F Ak Type 1 AgiLE &
type®} 2] ATPu} S-adenosylmethionineg 83
82| ot whd Mg ionuHE cofactor2 o) &gk}
(M. Sdilx. Mg~ jono] 2% uinl ALsimz
type H A& A A0 S Ux)sta )
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Fig 4. The effect of NaCl concentration on Sdif actiity.

Each reaction mixtures contained 6mM Tris-
HC1 (pH 79). 6 mM MgCl,. various concent-
ration of NaCl. 0.3ug of lambda-HindIIl DNA
and 1 g of enzyme solution was incubated at
37T for 60 min. Electrophoresis of DNA was
performed on 0.8% agarose gel.
Lane L. marker: Lane 2. 0 mM: Lane 3. 10
mM; Lane 4. 25 mM; Lane 5. 50 mM: Lane
6. 75 mM: Lane 7. 150 mM: Lane 8, 200 mM:
Lane 9. 300 mM: Lane 10, 400 mM: Lane 11.
500 mM: Lane 12. 600 mM.

F4-o| #40f olxlE -thiol compound =59 2%

thefgt Fx9 2-mercaptoethanols  #7}alod
Sdite] 848 48 2 25 500 mM7A S B
F7HIAE A4 848 Hderz sulthydnyl
compoundel] 3 74L& o 5 i} (AR v
Al A]). th& o] AGA Lol 4K thiol group ¢
2% A¥E 3o (14, EcoRIS) #H$+ cystein
717} 71 d-& A she o] Hed¥c)a Yoo
Uek. o 15L& F7I2AlEe 2fo]lE Heolu 7|4y
21x]9} phosphodiester 4§ Hxtol] Hodal= o g
o4 A& Haldh duwbH e R thiol groupg
Fotod <A P25 FR8T A4 2o A o
24 Boj@cdn ey H gle(li).
B0 @Ml olxie 271 Yool HE

Mg® & Ba”, Ca?. Co® Mn?, Zn? %9 tj&
27} FolEoz diyslel 2 ANE zABIAEY.
o] E& Mg¥9| ANE ¥ ¢ g Ao e}
Wb (REE v]AA).
HstE L Sdie x| =ty

Sdile]l HH¥-9E8 FHslr] dsiA lambda
DNAE- EcoRl Pvull. Smal, Hindll1, Kpnl. Xhol
o2 Hen olA] Sdileg Helsio (Fig 5)
semi-log grapholl A 2718 FAsle A xS =
glgic} (Fig. 6). Lambda DNA-EcoRI-& Sdilo. g
Helsly 742kb dHo] 2 Hulgicl Lambda
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Fig S. Double digestion of lambda DNA
Lambda DNA was digested with Sdil and
various other enzymes. Lane 1, 1 kb DNA
ladder; lane 2, EcoRI: lane 3. Pyull: lane 4,
Smal; lane 5, HindllL: lane 6, Kpnl; lane 7,
Xhol,
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Fig 6. The restriction mapping of fambda ONA with
Sail.
From the result of double digestion. the

recognition sequence of Sdfl was located on
lambda DNA.

DNA-Prul& 21 kb Atol: Jlambda DNA-Smal.
lambda DNA-HindHI. lambda DNA-Kpnl-& 8.2
kb. 94kb, 299kb HJo] 7z} FF At
Lambda DNAE Xholo.s Ha]std 33.5kbe} 1S
kb AHe] A7ed o] Sdilez elsldx o
oj4be] o] Af7jx] =} 2R E S4le) A&
£ A% A Sdil& Xanthomonas holicola) A
E Al Xhol9] isoschizomere! 710 2 &=z}
Higtg 4 Sdie] o4, Hose| 2N
el AAE EdZ Sangerd] dideoxy chain

termination sequencing HH{$ ol&3le] Y
285918 AAY 4 Al Sdile DNAA A
g e B95 a4, Aol (Fig. 7).
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Fig 7. Determination of Sdil restriction site based on
DNA sequencing.
Lanes G. A. T. and C are the sequencing
ladders through the recognition sequence 5-
C/TCGAG-3 obtained by Sanger's method
using pBluescript SK® [dentical cleavage
specificity of Xhol (lanes 1, 2) and Sdil (lanes
3. 4) was demonstrated. Half of the cleavage
product (lanes 2. 4) was treated with Klenow
enzyme.
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ABSTRACT: Characterization of a Restriction Endonuclease,

diastatochromogenes

Sdil, from Streptomyces

Bae, Moo*, Eun-Sook Song, Hye-Yeon Hwang', and Jeongbin Yim' (Department
of Biology. College of Natural Science. Ewha Woman'’s University. Seoul 120-
750. and 'Department of Microbiology. College of Nartural Sciences. Seoul
National University. Seoul 151-742. Korea)

In catalytic properties of the restriction cndonuclease. Sdil. which was purified from
Strepromyces diastatochromogenes. this enzyme was active at wide range between pH 7.0 and
12.5. and up to 60°C and 500 mM of NaCl concentration. It was stable between 20°C and
60°C. and essentially requires MgCl: for endonuclease activity. The restriction map of lambda
DNA which was obtained by double digestion with various enzymes suggested Sdil to be
an isoschizomer of Xhol. From the determination of restriction site based on DNA sequencing
method. recognition and cleavage specificity of Sdil was concluded as:
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