
SUMMARY 

This thesis presents the results of a study on the biophysical characterization, 
host-virus interaction and molecular biology of the newly discovered lysogenic 
choleraphage +72. 
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+:This phage with unique features which makes it distinct from the other two 
. ~ 

l~sog~iiic'vibriophages viz. "Kappa" and CP-T1, was found by electron microscopy to 
.have a polyhedral head of 48 nm diameter and a 100 nm long contractile tail. It thus 

delohgs,to .T+z. ~ . 
Ackermann's Myoviridae family morphotype AI. The buoyant density of 

p@ge;in a CsCl gradient was determined to be 1.36. The phage was found to contain 
$ ~ & c t u r a l  . a polypeptides of molecular weights ranging from 13.75 Kd to 55 Kd. The 
peptide of Mol.wt. 34.5 Kd which accounted for 46% of the total protein is likely to be 
the:iGajor , ... . ..:. .. capsid protein. 
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,-j !$".,:The phage genome was found to he double stranded DNA molecule of 34.0 Kb 
~~ i th ' kohes ive  . , ends. This information arrived at by electron microscopy was confirmed 
.&:getailed analysis of restriction endonuclease digestion data and hybridization studies. 

.,'$urihkf the  presence of a blocking moiety at the 5' end of the genome was detected. 
.jYTh&s+~C content was determined to be 56.8% from an experimentally determined Tm 

age exhibited a very narrow host range and was found not to belong to 
nity groups determined by choleraphages a, p and VcAI. It ad- 

biphasic manner with rate constants 2.79 x mllrnin and 
in for the two phases. One step growth experiment showed a "latent 

eriod" of 15 min and a "burst size" of 170. 

very stable over a wide pH range viz. 5 to 12 was rather sensi- 
thermal inactivation was cl~aracterized by half-life of 0.75 min, 
'c, 5S°C and 5 0 " ~  respectively. The 37% UV survival dose 

d to be 19 ~ / m ~ .  

2 DNA constructed with five restriction endonucleases con- 
lar weight to be close to 34.0 KII, a value which agreed well with that 

scopy. The terminal ends were identified following the end- 
digestion experiments and phage genome was shown to pos- 
plete map was constructed by analyzing the single, double 
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Integration of the $72 genome into MAK757 chromosome (studied through 
ization) was deteimined to occur at a specific site. The aft P site was found to be 

ated within 680 bp of one of the ends of the linear genome. Consequently very little 
gement of the vegetative linkage map took place on lysogen formation. 

Phage $72 was used to study the restriction modification system of the host. 
DNA was cleaved with a series of restriction enzymes whose ability to cleave a 
depends on the methylation status of the recognition sites. The analysis of the 

age showed the presence of Dam methylase but the absence of cytosine 
lation in both MAK757 and 5698 strains of V. cholerae. 

of $72 within its host was examined by analys- 
aged phage under a variety of experimental condi- 

ost ,cell reactivation, which refers to the repair of damage in phage DNA by 
amined by measuring the difference in survival of 
s host in the presence and absence of the known 

excision repair enzymes viz. Caffeine. It was found that in the presence of 
survival curve representing the UV sensitivity of 

ncreased 2 fold and the 37% survival dose was 
~ / m ~ .  This indicated that under the normal cir- 

damaged phage $72 could undergo efficient host cell reactivation within 

to the enhanced survival of a UV damaged phage 
bacterium is exposed to strong visible light, was examined by infecting 

th UV-damaged $72. The maximal level of photoreactivation 
phage-bacteria complexes were exposed to visible light for at 

hotoreactivation (74%) was observed. 

t o  undergo inducible reactivation was studied by examining the sur- 
virus in a UV-irradiated host. The-survival of $72 irradiated with 

n the host cells were exposed to a low dose of 
g the existance of a UV inducible DNA repair 

MAK757 and the phage's ability to make use of it to its own 
her found that the signal for the induction of this mode of repair 

decline for 30 min. Maximal level of survival was 
11s were irradiated with a UV dose of 4.2 ~ / m ~  prior to phage 
r these results indicated that in order to repair the UV in- 

is capable of making use of all the repair path- 


