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the restriction enzyme fragments. For confirmation, iso-
lated purified fragments were labelled and used as probes
to hybridize with different restriction endonuclease di-
gested fragments. Southern blotting and hybridization
(Southern 1975) were carried out by radio-labelling the
probe (Rigby et al 1977) and hybridizing with different
restriction fragments (Denhardt 1966). Thus the sites of
the enzymes Apal, Aval, Bgll, Hindlll, Kpnl and Xhol
on the MB78 DNA have been mapped (figure 6).

3. Relative positions of EcoRI I and EcoRI J
fragments

In the physical map of MB78 DNA as constructed earlier
by Khan et al (1991) the EcoRIl I and J fragments were
placed together next to EcoRI D. The relative positions
of I and J could not be determined at that stage. This has
now been confirmed with the help of a clone obtained
after shotgun cloning (Maniatis et al 1982) of Sall + HindIIl
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Figure 2. Digestion patterns of MB78 DNA with Aval and
other enzymes.

MB78 DNA (2ug) was digested with Aval (lane 1),
Aval + Saml (lane 2),  Smal- (lane 3), Smal+Clal (lane 4),
Clal + Aval (lane 5), Clal (lane 6), 1 kb DNA ladder (lane 7).
The rest of the conditions were as in the legend to figure 1.
The Aval D and L fragments marked with arrows were found
to be doublets. Aval G and H fragments were submolar fragments.
A few lighter bands, the results of partial digestion, can be
seen in lane 1.
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fragments of MB78 DNA. One such clone SH12 was
found to contain two fragments, one is the HindIll G
fragment and the other one is a small Hindlll-Sall
fragment. In order to find out the location of these
fragments on the physical map of the phage genome,
Southern blot and hybridization experiments were carried
out. Labelled SH-12 DNA was hybridized with various
restriction fragments of MB78 DNA (figure 7). The
cloned DNA hybridized with EcoRI C, D, I and J; Sall
B and (G+H); HindIll G, and H; Kpnl A/B/C (as the
fragments do not separate well). As the fragment EcoRI
C is located quite far from EcoRI D, I and J, it was
confirmed that this clone was carrying two different
inserts. Among the EcoRI fragments the signals with C
and D fragments were much stronger than the other two.
The faintest signal was obtained with EcoRI 1. The
Hindlll G fragment which is located in the region
covering EcoRI I and J gave a strong signal with EcoRI
D suggesting thereby that the major part of the fragment
overlaps EcoRI D. The fact that the signal with EcoRI
I is much less than the signal with EcoRI J although
EcoRI J is slightly smaller in size than EcoRI I suggested
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Figure 3. Digestion patterns of MB78 DNA with different
enzymes.

MB78 DNA was digested with different restriction enzymes.
Each lane has been marked with the name of the enzyme(s)
used. In the last lane 1kb DNA ladder (BRL) was loaded as
a molecular length marker.
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Figure 4. Digestion patterns of MB78 DNA with Apal and
other enzymes.

MB78 DNA was digested with different restriction enzymes.
Each lane has been marked with the name of the enzyme(s)
used. The 1kb DNA ladder was loaded in lane S.

that the HindlIl G spans more of EcoRI J fragment than
EcoRI 1 or in other words the position of EcoRI I should
be towards the pac site as shown in figure 6.

4. Mapping of HindIIl K fragment

HindIIl K fragment got cloned along with another Sall-
Hindlll fragment during shotgun cloning of Sall-HindIll
fragment. The presence of this fragment and its position
on the phage genome could be ascertained from Southern
blot hybridization experiments. The complete nucleotide
sequence of Hindlll K as done by Sanger et al (1977)
showed that it is a fragment of 79 bp only (data not
provided). Hindlll K fragment cloned in pUC19 was
hybridized with EcoRl, Clal and Hindlll fragments of
MB78 (data not provided) and the location of HindIIl
K was finalized as shown in figure 6.

5. Discussion

Thus, another 38 restriction enzymes sites have been
identified on the phage genome, of which 4 sites are
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Figure 5. Digestion pattern of MB78 DNA with Kpnl in
combination with EcoRI and Clal.

MB78 DNA was digested with Kpnl (lane 1), EcoRI (lane
3), EcoR1+ Kpnl (lane 4), Clal (lane 5), Kpnl + Clal (lane 6).
1 kb ladder was loaded in lane 2.

Figure 6. Updated circular physical map of MB78 DNA indicating
Bgll, Hindlll, Aval, Xhol, Apal and Kpnl cleavage sites.

The cleavage sites for Bgll, Hindlll, Aval, Xhol, Apal and Kpnl
have been incorporated in the éarlier map (Khan et al 1991).



