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The tRNA*-specific anticodon nuclease exists in latent form in Escheri-
chia coli strains containing the optional prr locus. The latency is a result
of a masking interaction between the anticodon nuclease core-polypep-
tide PrrC and the Type IC DNA restriction-modification enzyme Ecoprrl.
Activation of the latent enzyme by phage T4-infection elicits cleavage of
tRNAM* 5 to the wobble base, yielding 5-OH and 2/, 3'-cyclic phosphate
termini. The N-proximal half of PrrC has been implicated with (A/G)
TPase and Ecoprrl interfacing activities. Therefore, residues involved in
recognition and cleavage of tRNA™® were searched for at the C-half.
Random mutagenesis of the low-G + C portion encoding PrrC residues
200-313 was performed, followed by selection for loss of anticodon nucle-
ase-dependent lethality and production of full-sized PrrC-like protein.
This process yielded a cluster of missense mutations mapping to a region
highly conserved between PrrC and two putative Neisseria meningitidis
MC58 homologues. This cluster included two adjacent members that
relaxed the inherent enzyme’s cleavage specificity. We also describe
another mode of relaxed specificity, due to mere overexpression of PrrC.
This mode was shared by wild-type PrrC and the other mutant alleles.
The additional substrates recognised under the promiscuous conditions
had, in general, anticodons resembling that of tRNADS. Taken together,
the data suggest that the anticodon of tRNA™* harbours anticodon nucle-
ase identity elements and implicates a conserved region in PrrC in their
recognition.
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Introduction

mutants to repair the damaged tRNA™* (David
et al., 1982a,b; Amitsur et al., 1987).
ACNase exists in uninfected prr* cells in latent

Bacteria are programmed to sacrifice members of
their populations under dire circumstances such as
viral infection (Yarmolinsky, 1995). A case in point
is the restriction of phage T4 mutants lacking poly-
nucleotide kinase and/or RNA ligase (pnk/pseT
and rli/63, respectively) by the optional Escherichia
coli prr system (Depew & Cozzarelli, 1974; Abdul-
Jabbar & Snyder, 1984; Snyder, 1995). Underlying
prr exclusion is the cleavage of tRNA™*® by antico-
don nuclease (ACNase) and failure of T4 pnk/rli
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form (Kaufmann et al., 1986; Levitz et al., 1990).
Once activated by phage T4 infection, ACNase
cleaves tRNAM* 5’ to the wobble base, yielding 2/,
3'-cyclic phosphate and 5-OH termini (Amitsur
et al., 1987). Due to host transcription shut-off, this
disruption leads to depletion of tRNADS, disabling
T4 late protein synthesis. Consequently, the infec-
tion is contained (Sirotkin ef al., 1978). However,
the phage normally repairs the damage in consecu-
tive reactions catalysed by polynucleotide kinase
and RNA ligase. The first enzyme hydrolyses the
2', 3'-cyclic phosphodiester and resultant 3'-phos-
phomonoester and also phosphorylates the 5-OH
end, thus providing a substrate for ligation
(Cameron & Uhlenbeck, 1977; Sirotkin et al., 1978;
Amitsur et al., 1987). Overall, this is an intronless
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