
©) 1991 Oxford University Press Nucleic Acids Research, Vol. 19, No. 12 3455

Common sequence motifs in DNA relaxases and nick
regions from a variety of DNA transfer systems

Werner Pansegrau and Erich Lanka*
Max-Planck-Institut fur Molekulare Genetik, Abteilung Schuster, Ihnestrasse 73, D-1000 Berlin 33, FRG

Submitted April 29, 1991

Site and strand specific nicking at a transfer origin (ori7) is the
central event in initiation of transfer DNA replication during
bacterial conjugation. Recently, sequence identity in a DNA
region adjacent to the nick sites of IncP plasmids RP4 and R751
and part of the border sequences of agrobacterial Ti and Ri
plasmids has been demonstrated (Figure 1 and ref. 1). A search
for this 'nick region' in a variety of transfer origins of other
plasmids demonstrates its conservation in R64 (IncII) and pTF-
FC2, a mobilizable plasmid from Thiobacillus ferrooxidans
(Figure 1, ref. 2). This finding is paralleled by occurrence of
a common sequence motif in proteins (DNA-relaxases) encoded
by the respective plasmids that interact with their cognate nick
regions (Figure 2). Using the corresponding consensus sequence,
a search in protein data bases (NBRF-Protein Release 27.0;
Swiss-Prot Release 16.0) revealed that the 'relaxase motif is also
occurring in potential DNA-relaxing proteins (Rlx) of mobilizable
plasmids from S.aureus (Figure 2).
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Figure 1. Alignment of defined and potential nick regions of various plasmids.
Conserved nucleotide positions are boxed. Locations of nick-sites are indicated
by wedges. References are given in brackets.
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Figure 2. Alignment of DNA-relaxases. Numbers indicate the sequence positions
of the first amino acid residues shown. A common motif is boxed. References
are given in brackets.
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