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ABSTRACT: The gene for the BdiI modification enzyme, which is one of Bdil restriction
-modification system, from Brevibacterium divaricatum FERM 5948 was cloned and expres-
sed in E. coli. For cloning of the Bdil methylase gene, we have initially used three clon-
ing site(EcoRI, BamHI and Sal I) of plasmid vector PBR 322 and adopted the retransforma-
tion method after Bdil restriction endonuclease cleavage. Selection of transformants carry-
ing the gene was based on the resistance of the modified plasmid encoding the enzyme to
cleavage by BdiI restriction enzyme, and the recombinant plasmid pBDIM 116 containing
5.6 kb EcoRI insert was proved to carry the gene. Crude cell extracts prepared from strains
carrying the plasmid pBDIM 115 contained an S-adenosylmethionire-dependent methyltran-
sferase activity specific for the Bdil recognition site, ATCGAT. The restriction map was
constructed with 11 restriction enzyme, and the Bdil restriction-modification system was

also discussed.
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Fig.1, Modification of plasmid DNA encoding
Bdi ! methylase.

The Bdil recognition site within the clon-
ing vector pBR 322 is protected from
digestion in the recombinant plasmid
pBDIM 116, Lane s. pBDIM 116 STD; a.
pBDIM 116-+Bdi b, pBDIM 116+Cla I; c.
pBDIM 116+ EcoRI; d. pBDIM 116 +

BamHI; e, »bBDIM 116 +Sal I; m, ADNA -
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Fig.2, Screening of subcloned plasmid.

pBDIM 116 was digested, self-ligated and
transformed into E. coli HB 101, and sub-
cloned recombinants were digested with
Bdil and EcoRI respectively. The left lane
of each sample(a through e) shows the
plasmid; the middle lane shows the plasmid
digested with Bdil; the right lane shows
the plasmid digested with EcoRI. Lane m
shows A-Hind Il size marker, and
arrows indicate insert DNA fragments.
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Table 1, Expression of Bdil methylase gene in

E. coli.
Substirate CPM incorporated
DRA MBI o e rieatum B
pBR322 1.1x10° 4.5x%10° 1.9x10° 6.8x10°
‘éi?ff,zf 0.9x10°  10x10°  0.3x10°  6.5x10°
pBDIM116 1.4x10° 1.2x10° 0.4x10° 9,2x10°

Methylase activities were assayed with cell
extract prepared from bacterial strains, and
incorporated radioactivities were determined as
described in ‘Materials and Methods’

1. E. coli HB 101 containing pBDIM 116
plasmid

2). Purified Pst I methylase (5 units)

3). pBR 322 DNA digested with Bdil restriction
endonuclease
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Fig.3, D/'gést/'on pattern of pBDIM 116 anu
pBDIE 26 plasmid.

A) pBDIM 116 was digested with various
restriction endonucleases and analyzed by
agarose gel (1, 0%) electrophoresis. Lane s,
pBDIM 116 plasmid; a, pBDIM 116+
EcoRI; b, pBIDM 116+ BamHI; ¢, pBDIM
116+Sal I; d, pBDIM 116+Sph I: e,
pBDIM 116+Hind IIl ; f, pBDIM 116+
Bgl Il ; m, A-Hind llI+pBR 322-Hinc
II size marker. B) pBDIE 26 was
codigested with EcoRI and various restric-
tion endonucleases and analyzed agarose
gel(1.4%) electrophoresis. Lane S1,
pBDIE 26 plasmid; a, pBDIE 26+ EcoRI+
BamHI; b, pBDIE 26 +EcoRI+ Hind I ;
c. pBDIE 26+ EcoRI+Pst I; d, pBDIE
26+ EcoRI+Pvu Il | e, pBDIE 26+
EcoRI+Hinc I . S2, pBDIE 26+
EcoRI+Taq I, S3, A-Hind I+ pBR
322-Hinc 11 +pBR 322-Taq I size marker.
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EcoRI
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10.0 Kb
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4 —EcoRI O—Hinc I w—Pvu I] t-Taq! @—BamHI
X--Pst1 [J~Hind III
* No Cleavage Site; Sal I, Bgl 11, Sphl, Xhol

Fig.4, Restriction map of pBDIM 116 plasmid
encoding Bdi ! methylase
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Brevibacterium divaricatum FERM 59489|
restriction-modification system
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Brevibacterium divaricatum FERM 5948 #3245 Bdil R/M Aol 4sl= Bdil methylase §-435 F2J3}0]
4de 231k, Bdil methylase $-42le) 2242 94 pBR322¢] EcoRl, BamHI, Sall 3 7vle| 284 site & o
8 1 A YAASF 2 E2lav)=F Bdiloz & H ligation 47)x] ¢n FAARA & L ol &l S
e 7hAE 9AAEAe g2 Bdil methylaseof o8} 449 Az Fehoo)me Bdil ABEAo] WsHiche ol 7|
zato] AbEsloled 5,6kb el EcoRl insert DNA £ 71z pBDIM 116¢] Bdil methylase 412 7}z #o g )
sigitt, pBDIM116% 7kale 434lZold 2238 2&golox S-adenosylmethionine o] glewi Bdile} <l=]2 o)
ATCGAT o7t 548 methylase ©4o] Zsiodet, 11708 HPELT o] o] MAELAcD 2Adsldar, Bdil

restriction-modification #|Alel] a5 =2)staict,
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