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ABSTRACT 

Jen-Leih Wu (1976). A New Maturation-Defective Mutant In Bacteriophage T4. Bull. 
Inst. Zool., Academia Sinica 15(2): 65-72. A new temperature-sensitive mutant of 
bacteriophage T4 which is located between gene 33 and 34 has been isolated. Based 
on the phenotypes of DNA synthesis, serum-blocking power, temperature shift-up 
experiment, RNA-DNA hybridization competition and complementation test, 1S333 
was thought to be a mutant of third maturation-defective gene of bacteriophage T4. 

Bacteriophage T4 expresses its gene func­
tions intracellularly in a well-controlled sequence 
after infection(1,2). In the stage immediately 
after infection, most of the T4-specific proteins 
synthesized are those needed for phage DNA 
metabolism(2,3). After T4 DNA replication has 
been initiated, the synthesis of most of the early 
proteins is gradually shut off and the late pro­
teins involved in phage morphogenesis, matura­
tion and cell lysis are synthesized(4). Pre-replica­
tive and post-replicative mRNAs are classified as 
early and late mRNAs based on the time of 
their appearance(3,5). T4 early mRNA is trans­
cribed from the I-strand DNA while the late 
mRNA is transcribed from the r-strand DNA(6). 
The early cistrons are interspersed along the 
segment of the genome while late mRNAs are 
transcribed predominantly from a separate 
segment(7). 

In general, late gene expression depends on 
viral DNA replication(B,9) and the two regulatory 
polypeptides of genes 55 and 33.(10,11) The host 
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RNA polymerase must be modified for the switch 
from early to late gene transcription. Modifica­
tion of this enzyme requires addition of three 
T4-induced polypeptides(lO,l1) and T4-induced 
sigma factors(12), covalent addition of ADP to 
a-subunit(13), phosphorylation of a-subunit(14), 

and a structural change in /3'-subunit(15). The 
maturation-defective mutant, lacking the function 
of gene 55 or gene 33, synthesizes DNA, early 
mRNA but not late mRNA. It has been proved 
that block in late protein synthesis was cor­
related with block in transcription of late 
mRNA(S,16). Except genes 55 and 33 poly­
peptide, there is a third polypeptide associated 
with host RNA polymerase(lO,ll). Thus the iso­
lation of third maturation-defective gene' of 
bacteriophage T4 was presented in this paper. 
Based on the complementation test, DNA syn­
thesis, serum-blocking power, temperature shift­
up experiment, RNA-DNA hybriqization com­
petition and genetic mapping, t8333 is thought 
to be a third maturation-defective gene of bac­
teriophage T4. 
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