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Jen-Leih Wu and Yun-Chi Yeh. (1981) Requirement of bacteriophage T4 gene 
function for survival after X-ray irradiation. Bull. Inst. Zool., Academia Sinica 20(1): 
49-55. Th~ role of gene 59 function in DNA repair of bacteriophage T4 particles 
damaged by X-ray irradiation was studies in vivo. At a dosage of 13.5 Krads, 40% 
of the T4D phage particles were killed when plated on E. coli BB. However, only 
7.7 Krads were required to kill 40% of T4amC5 phage particles in the nonpermissive 
host E. coli BB. Thus, the T4 mutant of gene 59 in nonpermissive host showed two 
times higher sensitivity of inactivation to X-ray irradiation than wild type T4D in
fected E. coli BB. The X-ray sensitivity of this mutant could be completely suppressed 
by plating on permissive E. coli CR63 which carried an amber suppressor gene. The 
bacteriophage T4 DNA biosynthesis in both mutant- and wild type-infected E. coli 
were not significantly affected by X-ray irradiation. The involvement of gene 59 
function of bacteriophage T4 in DNA repair mechanism was discussed. 

The structure of DNA is easily damaged 

by X-irradiation, ultraviolet light and alkylating 
agents(9). Thus, these mutagens are the com
monly used agents for the study of DNA repair 
mechanisms(13). The two dark DNA repair 
mechanisms, excision repair and post-replication 
repair mechanisms, have been reported in 
Escherichia COli(5,13,17,34,33) and bacteriophage 
T4(8,1l,15,16). The gene function involved in 
post-replication repair mechanism is required 
for UV-, X-rayand alkylating agent damaged 
DNA repair (16,18,31). However, the gene 
function for excision repair mechanism is only 
participated in UV-damaged DNA repair(14, 
19,36). In E. coli, the excision repair process is 
initiated by the incision of the DNA strand at 
the UV -damaged region by a specific endonu
clease coded from uvr A and uvr B genes of E. 

co/i<S,S). In bacteriophage T4, the excision repair 
is initiated by a thymine dimer-specific endonu
clease coded for by the v gene product(1l,ZII,37). 
This process is followed by exonuclease degra
dation to produce a gap, reinsertion of new 
nucleotides by DNA polymerase I (gene pol A) 

and rejoining of the newly repaired DNA frag
ment to the parental strand by polynucleotide 
ligase (gene 30)(30). Gene 1, 30, 42, 45 and 56 

of bacteriophage T4 a.nd gene pol A of E. coli 

are reported to be involved in excision repair 
in T4-infected E. co/i<35). Based on the enzy-

matic activity and different sensitivities to UV, 
X-ray and alkylating agent, v gene of phage 
T4 is similar to uvr gene of E. co/i<16). Post-

replication repair is the recently described and 
the least understood of DNA repair mechanism. 

E. coli uvr mutants that are toally deficient in 
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