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0 89 Priming with restriction enzyme fragments (D 88 ref.)

This was another somewhat larger scale preparation of the restriction
enzyme fragments using two different concentrations of the Hin enzyme
and two different preparation as in protocol. The products were run
on a4 40 cm long gel (5% acrylamide). a and b gave complete digests
with good separations of 7a and 7b. There was some sign of resolution
in band & but it was not possible to cut it out separately. b was
only partially digested and gave a large number of wery well resoclved

bands, which were also eluted. The various bands were eluted and

precipitated with ethanol and dissolved up in water.

23 This was an experiment using band r? and trying different concentrations
of r2 and @X, The products were run on a formamide gel but there is
no sign of any intermediate. The experiment was repeated using
band 6a and a different triphosphate. It seemed to work this Cime,
giving a clear band that was not preseént in the control. The differ-
ent concentrations of reagent did not zeem to affect the reaction
much. The yields more or less corresponded to the amount of the

primer,

This was a larger scale experiment with the various primers. About lﬁ

samples of the restriction fragments l, Z, 4, 5, 7b, 8 and 9 were drled

down and dissolved in 3 ul water
2 pul X (0D 73)
This was sealed In a capillary tube and heated in a boiling water
bath for 3 min. After cooling, | gl MaCl tris (30 pl N-HaCl, 10 pl N-tris

and 10 pl water) was added. It was lncubated at 67* for &4 hrs.




D B9 (cont.)

(3) cont.
The following mixture was then made up for incubation with DHA

polymerase:

iz
50 nl P dATF (6 Nev 1973) was dried down and to this was added

100 ul 5 mix:
100 uwl rLTF

100 pl TITIP
20

100 ul GIP
20

100 pl water
50 pl of the mix were used with the pre-annealed primer and 35 pl
water and 5 pl DNA polymerase (JED), Incubation was for 30 min at
p®, The reaction was stopped by additien of 5 pl -ZM-EDTA and
precipitated with 10 pl sodium acetate and 2350 pl ethanol. After
centrlfuging down and drying, the residue was dissolved up in 25 ul
formamide and run on a formamide 5% acrylamide gel. Cuite good bands
were obtained, the smaller ones being much stronger than the larger
ones. These were eluted by electrophoresis and precipltated with
ethanol. They were then digested with panc and run on the 2D system.
The small ones, 5 and 9, are extremely complex and probably indicate
the presence of a lot of blank material. & and 5 seem to be the
best though they are still somewhat complex, It may be that the

pancreatic digest is somewhat lncomplete.




























0 80 Restriction enzyme partial digests (D 89 ref.)

Attempts were made to redigest some of the fragments from the partial
digestion obtained in D 39 (1) b.

Some experiments were done with the Gradipore system to see if this
could be used for separating the fragments, 4s this would seem to be
a more sensitive method for detecting the products, Fairly sharp
bands were in fact obtained but in certain cases they seem to have
streaked rather badly and moved faster than they should, It seems
that this is largely a concentration effect but It looks as if it

would be difficult to identify the products unequivocally.

The better system seems to be the 3% gel using a small slot former.
The whole of bands 2, 6, 9, 13, 17, 22 and 26 were dissolved in
5 pl water and treated with 5 gl of the following mixture:

10 pl Hin enzyme (preparation A)
20 pl Hin buffer x 10
70 pl water

Incubation was for 3 hr at 37°, After staining the bands could be

seen quite clearly but they weré all undigéstéed. Another eXperiment

2
was done using smaller amounts of some of the bands (75ths or Lﬁth]

but these could net be seen on stalning.

Another experiment was doneé as in 2) above but using about twice as
much material and Incubating a rather large amount of enzyme. The
gel was stained up with 05 pg/ml of ethidium bremide. The controls
gave fairly good bright bands but nothing in the digests of the

fragments, though one of thesé looked somewhat streaky, suggesting

exonuclease actien., It doeés not appear that the ethidium bromide is

appreciably more sensitive than the methylene blue,.




L 9] Priming with restriction enzyme fragment 8

The idea of this experiment was to try cutting the product with the
Hin enzyme with a view to doing the one-dimensional sequencing, and
also to do a blank run with only @X and only primer. In view of the
very complex pattern obtained with band 8 In D89 (3), this may not
have been a wery suitable cholice.

Three separate tubes were set up - a, b and ¢ - as in protocel, and
these were denatured. Samples were removed from each one and treated
with MaCl-tris teo anneal., This gave three samples:

a) B o+ @
)] & only
c) gX only

Each of these was then incubated with polymerase in the normal way
(L
I

O B
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and treated with phenol, ethanol and acld. 4 <
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The remainder of the main batch of 8 and @X was treated with polymer-
ase for various times and the product isolated on an Agarose column
with approximately 9 x 1[;':'| counts., llﬂth samples of this were treated
with the Hin enzymeé using two different preparations: a, which is
exonuclease-free, and b, which probably has exonuclease in it. The
product was run on a4 7% homomix. Both gave reasonable bands but it
looked as If b contained menonucleotide, suggesting the exonuclease

action.
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D 91 (cont.)

1. s .
20th samples of the above material were treated with some more Hin
enzyme as in (2). & was equivalent to 3& ul, b lﬁ ul, © £ pl, c has

digested considerably further; indicating that 2 pl is probably necessary,

A 2D run of some of the material treated with Hin as in (5).
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An experiment missing out different triphosphates and then Creating Che
product with Hin and running on a 1D system with 3% homomix hydrolysed

10 min. 0 v wrpl L L5 PESE TS T R i S

The remainder (about half of the material prepared in (53)) was treated
with more Hin and run in parallel. These are rather difficult to
interpret, especially as several bands seem to go right across. Some

bands were cut out and depurinated.
















) 92 Formamide gel fractionatlon of products primeéd with restriction
enzyme fragpments

This was an experiment similar te 89 (3). "8th samples of various

fractions were used as in protocol, some with rC and some with ré,

The products were run on a formamide gel and gave quite nice bands,
which were eluted.

Bands from l, &, 5 and 7b, which were labelled with CIP using rG, were

digested with Tl., These gave quite good and rather simple pattéerns.

3 and half of 7a were digested with panc but gave rather complicated
patterns suggesting probably that digestion 18 not complete, of ¢lse

that synthesis has gone a very long way.

Half of 7a and the whole of band 10 were treated with Hin after anneal-
ing with some fresh @X. The products were run on the 2D system, 7Ta
gives quite a nice picture and spots were cut out for depurination.

10 looks wery messy.













[ 93 One-dimenslonal sequencing with restriction enzyme primed products
(D 91 (5) and D 87 ref,)

This was a fairly ambitious experiment taking restriction enZyme frag-
ments and extending them with all four deoxys, isoclating the products
on Agarose, then taking samples and extending them in the absence of
the different triphosphates. All of these were done In parallel and
the final products dissolved up in 8 pl water.

products from 3 and 8 were treated with Hin enzyme as in protocol

and run on the 1D system. Unfortumately tubes were spillt and to some

extent mixed up. However the results with 8 looked considerably better
than those with 3, though it is difficult to match up the bands here
with those in 91 (5). Again there seem to be quite a lot of bands

golng right across the plate,










D 9% Priming with restriction enzyme fragments (D 92 etc, ref.)

32
some specially prepared P.GTF and adding

varlous lncorporations, ag in protoceol, with rC or with all four deocXys.

a, b, ¢ and d were with fragments prepared in 3% {1}, and &, £, g and h

with the remainder of the material from D88. a, b and ¢ were with all

four deoxys. The products were purified with Agarose and used for the
experiments In 95, The remainder were purlfied on acrylamide formamide,

¢, d and g were digested with panc and run on 2Ds. f and h were re-annealed

with 5 pl @#X (0D 15) and digested with Hin enzyme.
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D 95 One dimensional seguencing (D 93 ref,)

The idea was to vary the conditions of preparing the material to ensure
greater purification.

a) The material from the Agarcse column was divided in four and extended
in the absence of different triphosphates, as in protocol, and then run
on & formaémide gel. There was a relatively faint band in each case in
the expected position and a good deal of background material. The band
was cut out from each one, eluted and re-annealed and treated with Hin.
b) The product was extended and then treated directly with Hin. (i.e.

This was as in D93,)

c) The product here was run directly on the formamide gel but there was

very little materijal In the expected position and a lot of background
streaking. Thus it seems that the Agarose column ls not very effective
in purifying the deslired product, Lhere did not seem to be encugh to

continue with.
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D 97 One-dimensional sequencing with decamer (Ref.

1} This was a synthesls using the decamer and @X and all four deoxy-
triphosphates, Samples of the minus ones were put on homochromato-
graphy system, which looked 0.K. though resolution of pyrimidines
fs still a problem. The rest of the material was all put on a gel

which was shattered on drying.

2) Another similar experiment using the minus approach with coll poly-
merase and the plus approach with T4 polymerase. Samples were put
on homochromo and 20% gel which was radicautographed without drying

down for two davys, This gave a good pattern and there appears To
L 4 I PP

be resolution of pyrimidines whereas there is not on the hemochromo,

3) The DNA polymerase used here is a batch from Boehringer which is
less active than previous ones. Using 20 plfl00 pl incubation it
gave quite good incorporation as judged from the Agarcse columm. A
preliminary experiment was done with some of this to see if one could
"enlke" the sequence using exonuclease [II. Varicus concentrations
were used and the products run oné-diménsionally on homochrome. Lhere
is definitely digestion but there still seems Lo be some speciflcity
though the sites at which the product plles up are different from

before.

The material obtained in (3) was used in another experiment. Im

this case more violent conditlions were used for the T4 polymerase.

The products were run on 3% unhydrelysed homomix. The plus ones look
quite good here though minus ones are not entirely clear. The + and -G

ones do not seem to line up with the others: maybe this is due to some




97 (cont.)
(&Y cont.
different running effect, again A at the acrylamide 13

better than the homo.

Another experiment, essentially as above, running all the products

on acrylamide.

Half of the materlal synthesised was treated with exonuclease to
give different products and combined with the untreated material

before running through the Agarocse colum The pluses showed essentially
nothing, suggesting that the exonuclease was stil :5ent, sao the

remaining material was extracted with phénol and then another experiment

done (b). This gives a very clean plcture with the minuses but pluses

are still very faint and seem to have too many bands in them. Perhaps
the trouble is due to treating for too long a time with the T4 polymer-

ase (2 hours)

This 1z an experiment with increasing times of synthesls and also testing
out the actlon of exonuclease using A labelling. There is clearly further
synthesis under these conditions but enly up to about 70 residues. The
bands seem to plle up at A residues. In this case there was very little

activity of the exonucleasée.
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99  Or limensional sequencing with restriction enzyme fragments (ref. D 93)

lestriction enzyme fragments from D98 were usad for extension using labelled
and purified on Agarase. amples of these were digested with Hin and Tun on
a 2D system; but essentia notl r was visible so tl emalning material
was precipitated with ethanol and dissolved in water a i d with Hin.
The product was then run on a 20% acrylamide gel. Most of the material
geemed to be near the top, suggesting it was linked with the primer . in’'the
case of 8, which had moved down. Possible explanations of this are that the
Hin has not worked, or else that the products formed are too short to be
present on the gel, hat the labelling is simply onto the double-stranded

Hin fragment.































100 sequencing with dec r (ref.

1} In order to vary the complexity of the product for the one-dimensicnal sequencs

ing, tried preparing on m jal with different hot triphosphates using con-
siderably longer times of incubation.than previously. Ihe products were run
througsh agarcse and samples put on 30X acrylamide, Samples of the G labelled
one were also treated with exonuclease III. There Iz a fantastic difference
I e of the products formed, the G labelled being very much the largest.
agarose. The size

the siz
also appeared to be the hottest from the yield off the

labelled material is Intermediate and geems to be about what is

required,

50 pl 20 pl €, 10 pl G from the previous experiment were combined, dried
water and 5 pl taken for the plus and minus treatment.

dowrn, dissolved in 20
4 polymerase for 0 min at »/%g for the minus 2 ul

For the plus took 1 ul
polymerase (Klenow - December) for 30 min at 0=,
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