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Cloning of all EcoRI fragments

from phage . in E, coli

Crovxing of DNA fragments is a new powerful technique
in molecular genetics and a number of interesting experi-
ments involving both prokaryotic and cukaryotic genomes
have already been reported (sce ref. 1 for review) We
present here results concerning the cloning of all EcoRl
{ref. 2) fragments from phage A DNA in Escherichia coli
using as a vector plasmid pSCLOT (rel. 31 To achieve this,
we had to solve the problem of propagating the A fragment
containing the immunity region since the phage strain used
had a temperature-sensitive mutation in that region.

DNA from the lysegenising strain ¢I1857 of phage A and
the supercoiled form of plasmid pSCI01, were digested at
37 °C with restriction ensyme EcoRI1 (prepared according
to a modification of the method of Yoshimon®) in 100 mM
Tris, pH1 7.5, and 10 mM MeClL iref.5) After digestion
was complete, as judged by electrophoresis of the DNAs.
EcoRI was inactivated by heating the incubation mixtures
at 65 °C for Smin. The two digests were then mixed
together, slowly chilled to 0 °C to allow reannealing of
the “sticky ends” formed by EcoRT to occur and incubated
for 16 hat 0 °Cand I h at 14°C in 30 mM Trns, pH 7.5,
10mM MeCl, ImM EDTA, 0.035mM ATP, 10mM
dithiothreital® and polynucleotide ligate from T4-infected
E.coli (from Miles or from Dr F. Rougcon). The ligated
mixture was used te transform strain HB 101 (ref. 7) of
F.coli. The transfectants were plated on L agar’ containing
15 (or 10, tef. 9) pgml ' tetracycline, grown overnight at
37 °C and further purified on plates containing tetracyeline.
Sclection of recombinant clones was carried out either by
a group screening using gel electrophoresis, or by the
hybridisation technigue of Grunstein and Hogness'

o

Tn an experiment, in which 85 clones were screened in
aroups of 7-8, at least 10 were found to contain A frag-
ments 3, 4 or 5 (the numbering of the six EcoRI A
fragments is according to decreasing molecular weight™);
these range in molecular weight from 3.5 to 3x10° One
additional clonc contained two A fragments, 3 and 35,
which are non-adjacent in the genome and account to-
gether for 6.3 10° of DNA. Still another clone contained
fragments 1 and 6; these fragments are hound together
through the natural cohesive ends of A DNA; they con-
tain the whole left arm of the genome and have a mole-
cular weight of 16 10% obviously, these fragments cannot
be inserted separately since each one of them lacks an
EcoRI sticky end in the linear form of A DNA. The
easier integration of low molecular weight compared to
high molecular weight fragments is cxpected; our failure
to find recombinants harbouring A fragment 2, which has
a molecular weight of 4% 10°, was, thercfore, at first sight,
surprising.

An experiment in which A fragment 2 was eluted from
Agarose”, ligated with pSCI0T and used for transfection,
did not vicld any recombinant plasmid, in spite of the
tact that 600 colonies were examined by the hvhridisation
technique: in contrast, a parallel experiment with frag-
ments 3 and 4 was successful; this suggests that our
negative results with fragment 2 were not due to the fact
that fragments cluted from Agarose cannot be ligated.

Since fragment 2 compriscs the A Immunity region,
which is the locus of the temperature-sensitive mutation
that induces the Iysogen at 37 °C, an cxperiment
was carried out in which Agarose-eluted fragment 2
was ligated to pSC101 and transfectants were grown over-
night at the permissive temperature of 30 °C. Tn this case,
4 out of 600 transfectants were found to be positive by

Fig. 1. Electrophoresis of recombinant pSC101-} fragment plasmids before (a) and after (&) EcoR1 digestion, 4, Slots contain: 1, super-

coiled circular pSCI101; 2, pSCI01 -+ fragment 2 (two copies); 3, pSC101
fragment 3; 7. pSCI0L + fragment 4; 8, pSCI01 — fragment 5. b, Slots 1-8

fragments of ADNA; 5, pSCI101 — fragment 2; 6, pSC101

fragments 3-5; 4, pSCI01 fragments 1+ 6; 4a, EcoRIT

contain the same plasn_)i_g]_\'a as in a aller digestion with FeoR1; slots 3a and g contain EcoRI digests of ADNA; in slot 3¢ fragments were
heated for 5 min at 70 “C to show the separation of fragments | and 6, which gives a single band in non-heated EeoRI [Tagments (slot 6a).



the hybridisation test. The plasmids prepared from three
colonies contained a single copy of fragment 2, whereas
the fourth clone contained two copies of this fragment.

It may be interesting to remark that recombinant
plasmids containing X fragments may themselves be useful
in that they represent new vectors carrying restriction sites
brought in by the A fragments which may not exist in the
parent plasmids.

Figure 1 presents the gel electrophoresis results obtained
with the recombinant plasmids described above, before
and after FeoRT digestion.

These experiments were carried out in low-risk contain-
ment conditions, as defined by the Asilomar guidelines. All
the clones described in the present paper are available on
request.

We thank Drs Ken and Noreen Murray for having
suggested the experiment of transfectant growth at the
permissive tcmperature.
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