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The DNA sequence of the E. coli prr locus has recently been
published (1, EMBL data base accession number X52284). The
locus encodes four polypeptides, PrrA -PrrD. PrrC codes an
enzyme that cleaves tRNALYS within the anticodon following T4
phage infection; the other three proteins are thought to be involved
in masking this activity in non-infected cells.
We have noticed that the prr locus has a great deal of homology

with the hsdM, S and R genes encoding type I restriction and
modification enzymes, EcoR124 and EcoRl24I3 (2, accession
number X13 145). We note that the prr locus was earlier shown
to be associated with a DNA restriction system (3). The homology
is shown as a dot plot in the Figure. The prr sequence (1) begins
in the middle of an hsdM gene (the Met codon indicated as the
start of prrA in (1) is internal to this reading frame), continues
with an entire hsdS gene and ends with a truncated hsdR gene.
The prrC gene is inserted into the 120 base pairs that normally
separate hsdS and hsdR. There are only three amino acid sequence
differences between HsdM and the 145 amino acids of PrrA
translated from the beginning of the sequence. A PrrB and HsdS
comparison gives results typical for HsdS proteins that recognise
different DNA sequences (eg. ref.4): good homology at the ends
and in the middle of the proteins, no homology in the two DNA
recognising domains. Finally PrrD and HsdR are 76% identical,
a figure which increases to 84% if the nucleotide at position 3713
of the prr sequence is deleted, an operation that results in identity
between the two protein sequences beyond the deletion.

All previously identified members of the EcoR124 family of
restriction systems are coded on conjugative plasmids. The prr
system is chromosomal; however, strains that are prr negative
lack 27 kb of DNA including the prr region (1). It is thus likely
that prr was originally on a plasmid and was transferred to the
chromosome by either cointegration or by a transposition event.
It is not clear whether the ancestral EcoR124 family hsd region
contained a prrC gene which was subsequently lost in the other
members, or whether prrC is a recent addition.
The prrC anticodon nuclease can be considered to be a host

defence system because its only known role is to abort infection
by phage T4 mutated in either the RNA ligase or polynucleotide
kinase genes (3). Indeed, the only known physiological function
of the ligase and kinase is to repair the lesion caused by the
anticodon nuclease. The close association ofprrC with hsd genes
encoding a classical DNA restriction system is reminiscent of
the 'immigration control region' of the E. coli K12 chromosome
where genes for three different restriction systems are clustered
within 14 kb (5).
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Figure 1. A comparison of the prr and EcoR124/3 hsd DNA sequences using
the dot plot algorithm (6) as implemented in the GCG program package (7).
A dot has been printed for every stretch of 7 identical nucleotides.
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