- . B T N

fag _'.:‘ : .C/d_
)i

Nucleic Acids Research, 1995, Vol 23, No. 5 785-787

A motif conserved among the type |
restriction—modification enzymes and antirestriction
proteins: a possible basis for mechanism of action of
plasmid-encoded antirestriction functions

Anatol A. Belogurov* and Eugene P. Delver

Department of Genetic Engineering, Cardiology Research Center, Moscow 121552, Russia

Received November 14, 1994; Revised and Accepted January 19, 1995

ABSTRACT

Antirestriction proteins Ard encoded by some self-
transmissible plasmids specifically inhibit restriction
by members of all three families of type ! restriction—
meodification (R—M) systems in E.coli. Recently, we
have identified the amino acid region, ‘antirestriction’
domain, that is conserved within different plasmid and
phage T7-encoded antirestriction proteins and may be
involved in interaction with the type | R—-M systems. In
*his paper we demonstrate that this amino acid
:quence shares considerable similarity with a well-
snown conserved sequence (the Argos repeat) found
in the DNA sequence specificity (S) polypeptides of
type | systems. We suggest that the presence of these
similar motifs in restriction and antirestriction proteins
may give a structural basis for their interaction and that
the antirestriction action of Ard proteins may be a
resuit of the competition between the ‘antirestriction’
domains of Ard proteins and the similar conserved
domains of the S subunits that are believed to play a
*~*z in the subunit assembly of type | R—M systems.

iNTRODUCTION

Self-transmissible plasmids play an important role in the
dissemination of variety of genes among ditferent bacterial
populations. However. DNA transfer mediated by these plasmids
may be limited by host "immigrant control’. restriction endonu-
cleases that recognize the “molecular passport”. the methylation
pattern of guest DNA (see. for recent reviews |—4). To overcome
the hostrestriction barrier, some self-transmissible plasmids were
“n 1o encode antirestriction functions Ard (alleviation of
~tion of DNAI(5-9). Recenty. we have found that the broad
“erange IneN oplasmid R46 encodes at lzast two types of
antirestriction proteins. ArdA and ArdB. These proteins are
fu)n-homOiOgOus but functionally similar in that both efticienty
nhibit restriction by members of all three fumilies of tvpe |
svstems in E. coli (EcoK. EcoB. EcoD. EcoA. and EcoR124). In
addition, thew slightly aftect the type 111 EcoR1) restriction and do
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Figure 1. A motit conserved in the antirestriction proteins and DNA speviticity
subunit (HsdS) of tvpe I R=M systems. Deduced amino acids trom antirestrie-
tion proteins (Cantirestriction” domaing (A and HsdS poiypeprtides rthe Argos
repeat-like sequencesi (B and C) were uligned using the CLUSTAL program.
The sequences used tor alignment were Collb Ard 165, R46 ArdA i) R26
ArdB (9. T7 0.2 protein {120, EcoK HadS €181 £col) HxdS 18, EvoA HsdS
(30). EcoE HsdS (300 CArA HsdS (170, EcoR 124 HsdS (31 £coDXXI HadS
(GenBank accession number X73984 und Mpi HsdS 1B 132). The families to
which the tvpe [ enzymes belong are indicated in parentheses. Note that the
appropriate sequences of type fa systeras EcoB (181 and SivSP (19 are identical
to that of £coK and therefore not shown. Black boxes represent similar tin
one-letter notation. AS.T: D.EN.Q: H.K.R: FLLMV. YWy and identical
amino acids in gntirestriction protemns and their conservution in the HsdS
poly peptides. Open boxes represent umino acid residues conserved onfy in the
HxdS pols peptides. The numberning of residues of euch polypeptide is shown
on the lett. Two Argos repeat-like sequences presented for cach HdS are
located within its central (first line) and curboxy! (second iine) conserved
regions, respectively tsee Fig, 2 tor detatls). Symbols = and x in ihe consensus
sequence  represent polar amino acid residues and lack of comensus,
respectivelv.
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