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Abstract

Cytidine containing T4 DNA was cleaved by endonucleases EcoRI,Sall,and
Hindlll,especially by partial digestion of EcoRl,and DNA fragments were cloned in
Escherichia coli KH 802,using the plasmid pBR322 as vector.About 5,000 clones
were identified by marker rescue spot test to select clones carrying gene 42 and 43
fragments,whose mapping position and relevant gene expression were
analysed.Ten clones were identified to carry gene 43 fragments,among which CC-
20 also carries complete gene 42 and immunity gene (imm).Two EcoRI cleavage
sites were identified,one between amber sites B22 and B263 in gene 43,the other
in gene 42 or imm.The amber site N55 in clone CC-20 apparently reverted to
wild,since it complemented the amber mutant N55,with the production of wild
T4.The rate of this reversion was proved to be 10-6—10-10.The fact that the cell
free filtrate of the liquid culture of CC-20 specifically complemented amN55 and
amN122 suggested the existence of the functional enzyme,deoxycytidylate
hydroxymethylase,the product of gene 42,in the filtrate.The estimated length (~
6kb) of the T4 DNA fragment in CC-20 by subtraction of the known length of
pBR322 from the measured contour length of the hybrid plasmid,together with the
production of the functional enzyme provided the evidence that gene 42 in CC-20
was complete.The immunity function in CC-20 was clearly shown by its invariable
resistance against infection by wild T4 as well as its amber mutants.This provided a
new approach for phage control by plasmid carrying immunity gene in industrial
fermentation.
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