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Studies on a Single Stranded Filamentous Vibriophage of type "VSK"

SUMMARY

. Small genome size and fast rate of multiplication inside the host have made single

' '-_s.,t_r_a_nd_ed DNA phages attractive candidates for studying various processes related to virus
_ -injl.gltiplication and growth. Discovery and study of the single stranded phages like ¢Lf of
g’aﬁff:amonas campestris and VSK and §CTX of V. cholerae led to the discovery that
| '-;:gingle stranded phages too are able to lysogenize their hosts by integrating their genomes

| _j;:lt_o the host chromosome. Subsequently, a few other such phages have been discovered.

~“However, besides ¢CTX, the other viruses of this group have not been studied in great

et l__?'and there is a paucity of information. This thesis presents the results of our

vest gation on phage VSKK, a single stranded filamentous vibriophage of type VSK.

* Initial characterization of VSKK revealed that its genome comprises a single
ded DNA and its coat structure is made up of a coat protein subunit of molecular
i hfc' 4.4 kDa. Unlike VSK, VSKK was found to be released from its host cells
taneously. The results of experiments, which were initially designed to locate the
! site of this phage, indicated that during lysogenization, the phage genome

the cells etc. Rabbit-ileal loop assay indicated that the phage lysogenization
he level of virulence of V. cholerae BO2. An increased fluid accumulation was

m the ileal loops injected with the phage-infected cells compared to the control
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The phage genome was sequenced and found to contain 6834 nt with a G+C

content of 43.5%. By in silico analyses, ORFs coding for the coat protein (ORFEz) and a
Zot (Zonula occludence toxin) like protein of §CTX and Gene I protein of single stranded
coliphages, which are involved in the phage assembly, were detected. The presence of
Gene II, designated as ORF367, which is a homologue of REP family of proteins
involved in rolling circle replication, could also be identified. Based on multiple

' alignments, hydropathy plots, secondary structure prediction, charge density and locations
of putative ORFs on the VSKK genome two ORFs, namely ORF81 and ORF 184 could

% .-be idtntiﬁed as the homologues of Gene V (single stranded DNA binding protein) and
-* ‘Gene III (minor coat protein) of the single stranded phages respectively. The comparison
o of gene order of VSKK with other phages indicated the possibility of the ORF112 being a

~functional equivalent of gene X, the product of which is involved in viral strand synthesis

e 2.5 kb Sau3 Al fragment spanning from nt 539 to nt 680 indicated that

splication could be located on this fragment. By primer extension of



