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SUMMARY

We have cloned the genes coding for the two subunits (HsdM and HsdS) of the type-I DNA methyltransferase (MTase),
M:EcoR124, into the specially constructed expression vector, pJ119. These subunits have been synthesized together as an
intact MTase. We have also cloned the individual subunit-encoding genes under the control of the T7 gene /0 promoter
or the JacUVS5 promoter. High levels of expression have been obtained in all cases. While HsdM was found to be solu-
ble, HsdS was insoluble. However, in the presence of the co-produced HsdM subunit, HsdS was found in the soluble fraction
as part of an active MTase. We have partially purified the cloned multi-subunit enzyme and shown that it is capable of

DNA methylation both in vivo and in vitro.

INTRODUCTION _

Type-I restriction endonucleases (ENases) consist of
three subunits encoded by the genes hsdR, hsdM and hsdS.
The hsdS gene product is responsible for DNA specificity
and together with the 4sdM gene product is sufficient for
modification (methylation) of the DNA recognition se-
quence (Boyer and Roulland-Dussoix, 1969; Glover and
Colson, 1969; Hubacek and Glover, 1970); AsdR is re-
quired for ENase activity. The ENase requires ATP, SAM
and Mg®* as co-factors, while the MTase requires only
SAM and Mg?*. Evidence has been presented to support
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Abbreviations: aa, amino acid(s); Ap, ampicillin; bp, base pair(s); CIAP,
calf intestinal alkaline phosphatase; cpm, counts/min; DTT, dithiothrei-
tol; ENase, restriction endonuclease; e.o.p., efficiency of plating; f1 IG,
bacteriophage f1 intergenic region (ss DNA origin); HsdM and HsdsS,
subunits of M- EcoR124; IPTG, isopropyl S-D-thiogalactopyranoside; kb,

the hypothesis that the HsdS protein has two domains
responsible for DNA recognition, separated by a spacer
region (Gann et al., 1987; Fuller-Pace and Murray, 1986;
Price et al.;, 1989).

The EcoR124 R-M system is of particular interest in that
an alternative DNA specificity (EcoR124/3) has been iden-
tified (Glover and Firman, 1982) which differs from the
EcoR124 DNA specificity by the presence of an extra non-
specific nt:

EcoR124:  5'-GAANNNNNNRTCG (or GAANRTCG)
EcoR124/3: 5’—~GAANNNNNNNRTCG (or GAAN,RTCG)

kilobase(s) or 1000 bp; MTase (M+), DNA methyltransferase; Mod * (4),
modification by M:EcoR124; Mod * (3), modification by M-EcoR124/3;
nt, nucleotide(s); oligo, oligodeoxyribonucleotide; PAGE, polyacrylamide-
gel electrophoresis; PMSF, phenylmethylsulfonyl fluoride; Res*(4), re-
striction by EcoR124; Res™*(3), restriction by EcoR124/3; RBS, ribo-
some-binding site(s); R-M, restriction and modification; rpm, revolutions/
min; SAM, S-adenosyl methionine; SDS, sodium dodecyl sulfate; ss,
single strand(ed); Avir, virulent mutant of bacteriophage A; XGal,
5-bromo-4-chloro-3-indolyl-f-D-galactopyranoside; [ ], denotes plasmid-
carrier state.






