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Characterization of the Restriction Endonuclease Bdi I from
Brevibacterium divaricatum
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Department of Zoology, Seoul National University, Seoul 151, Korea.

A new type II restriction endonuclease, Bdi 1, has been isolated fron: Brevibacteriuni divaricatum
FERM 5948 by procedures of ammonium sulfate fractionation, DEAE-cellulose chromatography and
heparin agaruse chrumawgraphy The purified Bdi I restriction endonuclease had the same c]eavage

fragment could be cloned in pBR 322 digested with Bdi 1, it has been proven that Bdi I cuts between
Tand C(5" AT/ CGAT 3°) within the recognition sequence and produces 5 pCG cohesive end. The
optimal temperature for the Bdi I restriction endonuclease activity was 37°C, and optimal salt (NaCl)
concentration was 50-100 mM.
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Fig. 1. Agarose gel electrophoresis of pBR 322 DNA
digested with enzyme fractions obtained from
DEAE-cellufose column. The reaction conditions
were described in Materials and Methods. Frac-
tion numbers are indicated on the top of the gel.
S, supercoiled form; OC, open circular form; L,
linear form.
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Fig. 2. Agarose gel electrophoresis of pBR 322 DNA
digested with enzyme fractions obtained from
heparin agarose cofumrn.
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Fig. 3. Ba// cleavage pattern of substrate DNA.
lane a, pBR 322; b, pBR 322 + Bdil; c,px174
RF DNA, ¢x174 RF DNA + Bdil; e, ADNA:
f, ADNA + Bdil; G, ADNA + Hmd 1.
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Z z F-¥ ampicilin B4 G4 2} (ApT) 20 %] te-
tracycline 4 42} (Te™) 29z &= 24
3 ololy 7] 9)§)od (Fig. 4) pBR 322 DNAE
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AATE o+ 9121 ot & pBR 322% Hpa
0o Bdi [ o5 codigestion 4]7]% (lane g)
622 bp #el7b glejz|ar 529 bp B} 2T 2o
AW2$ band7} A7) How ol (3lAby)
EcoR T 1z & ¥ 351t10bp A X 9z 3}
% 4 9dedrh pBR 322 DNA S &td|et
Az flef Zhe Ao 9l AME E4wi
Clal ® Hindlll 7} ¢+ A-Bdi[
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Fig. 4. Determiration of Bdi | cleavage site on pBR 322
DNA. Details are described in the text,
lane a, p8R 322 + EcoRI; b, pBR 322 + EcoRI
+ SphI; ¢, pBR 322 + EcoRI + Sph1 + Bdil;
d, pBR 5322 + EcoRI + Pst I e, pBR 322 +
EcoRI + Pst1 + BdiI; f, pBR 322 + Hypa II; g,

pBR 322 + Hpall + Bdil;h, DNA + BdilL
-Cla] ¢ patterns} 4] w]arsh wobct Fig.
504 ¥ -0 x-Cla] (lane d) #} A-Cla [ +
Bdi | {lane e), A-Bdi [ (lane )9 o=
patterno] o dcl o2 wol Bdi [ 4&a

a b ¢ g e

1 A Kli—-

Fig. 5. Compariscn of cleavage pattern of pBR 322 and
DNA digested with Cla | and Bdi | restriction en-
donucleas:.
lane a, pBR 322 + Clal; b, pBR 322 + Clal +
Bdil; ¢, pBR 322 + Bdil: d, ADNA + Cla le,
ADNA + BdiI;f, ADNA + Bdil.
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49 AAFHE Clal s+ 2-& 5 ATCGAT3’
A& & 4 Atk Clal 9 isoschizomer &
AE Bdi [M¥E47 Hgoz ¥nslE A
ol <,

Bdi I MgtEao| JCHEY 2

Bdi T AlgtE A7} elrH-9el 57 ATCGAT
37 & ofgA A2E AE dobrr] Hsld ot
-3 22 4y E AHEAct qkel Bdi[ ol
Ast TAlo| & #"Eched (5’ A TCGAT 3')
cohesive end ¥¥#o| Sall o2 =#AEZAH (5
G*TCGAC 3") Z-& AHeoli T} CrlelE =
Ected (5" AT*CGAT 3’) Clal 28 A& A
ol & Flojch = A
2 ligation A] 71" < %] 8l cohesive end 7] 2]
ligation o] doid ZAolcl ukek Co} GAlolE
Ached (57 ATC'GAT 3') % blunt end &
2reot blunt end 2 A=2E A EAL (Hine
I, Smal)Z A& DNA2 A& ligation ©]
dojud Aolch A pBR 322F BdiJ o=
AE AL Hel2 sl A-Sall, A-Clal,
2ela A-Hine [ & 28 2§ F24sld &
gkt v} Z 22 cracking st B 73} Sal
Ielvd Hincl & A8 Heg 29 A7 A

£ insert DNA7Z} Eol7F 7ol glal 3 A- Cla

7} cohesive end -

Mabcdefgh iN

4.4 kb~

Fig. 6. Electrophoresis of recombinant plasmids after
digestion with Bdi | restriction endonuclease.
lane M, pBR 322 + Bdi I; a-i, recombinant
plasmid + BdiI; N, A DNA + Bdil.
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I3 £243 A9 insert DNAZE 5017}
Aol vstet o] £ Ydd Fearj=g ¥
o} BdiJ] <2 Azl¥ ™ insert DNAZ} A- Cla
12l DNA =73 &8 AxgE & 5 AN
t}Fig. 6). olRAoz & vl Bdi]2 Te} C
Aol & #eh(5’ AT *CGAT 3') 5 pCG 2l co-
hesive end ¥ 9tEthe= A& & 4 ok
Bdil X|gtgaol A8z

Bdi] M3astel HEH &L s
Hex A pH, 283 NaClsEx9 o3
AsEgkth, €5 37T oA 743 24 ol
G 65C oA 109 7hddled s E4 & ol
Aoz vebsteh pHe ohE A £4.9
vpabzbal 2 pH 7. 5 W EollA 283 #4& )
elhiglct (data not shown)., NaCl ¥z o] <
-5 Asi®d (Fig. 7) 50-100mM NaClEx
o 4= 4ol w53 A I (lane h,i) 150 mM

rlr Iat-r tlo J}L

TE FHE 4] HalslAdd (lane j, k).
olAoz & A¥olii= Brevibacterium
a b cde 19 hi j kI
L-
S.

Fig. 7. Effect of NaCl on Bdi I restriction endonuclease
aclivity.
pBR 322 (lane b-f) and A DNA (lane g-k) were
digested with Bdi I under various salt conditions
(lane b and g. O mM NaCl; ¢ and h, 50 mM
NaCl; d and i, 1,00 mM NaCl; e and j, 150 mM
NaCl; f and k, 200 mM NaCl) and analyzed with
0.8% agarose gel electrophoresis.
S, supercoiled form of pBR 322; L, linear form
of pBR 322; lane 1, A DNA STD.
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