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were studied by subjecting them to a further
partial hydrolysis.

3. A dipeptide Ala-SerP was identified and
shown to be derived from the inversion of SerP-Ala
present in the original protein (SerP refers to serine
phosphate).

4. The presence of Asp-SerP dipeptides in three
forms was detected. A diagonal ionophoretic
technique was used to study the interconversion of
the aspartate-containing peptides.

5. On the bases of ionophoretic mobilities and
periodate oxidation of the radioactive peptides it
was concluded that peptides accounting for the
sequence (Thr or Ser)-Asp-SerP-Ala-neutral amino
acid were present in the partial acid hydrolysate.

6. The hydrolysis with dilute acid gave a pre-
ferential splitting at the aspartate residue, but
phosphate was also produced in high yields.
Splitting at sites other than aspartate residues was
also detected.

7. The results are discussed in connexion with
the use of tracer techniques in determinations of
amino acid sequences. The similarity between the
sequence described and those of other hydrolytic
and proteolytic enzymes is also discussed.
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APPENDIX

The Amino Acid Sequence Around the Reactive Serine Residue
in Alkaline Phosphatase of Serratia marcescens
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A comparative study of the amino acid sequence
around the reactive serine residue in alkaline phos-
phatases of Serratia marcescens and Escherichia coli
was made by using the technique of matching
radioactive peptides. Alkaline phosphatase from
Serratia has been studied by Signer, Torriani &
Levinthal (1961) and found to be similar in many
respects to the E. coli enzyme. Significant differ-
ences were, however, detected, mainly in the iso-
electric point and the 'fingerprints' of both pro-
teins.

The enzyme from Serratia was purified by the
same procedure as used for the enzyme of E. colti by
Milstein (1964). Two preparations containing about
0 5 mg. ofenzyme, one ofE. coli and one ofSerratia,
were labelled at the same time by the general pro-
cedure described by Milstein (1964), except that
1 mg. of carrier y-globulin was added after the
incubation with [32P]phosphate. The precipitated
protein in acid acetone was suspended in distilled
water and dialysed overnight against distilled
water. The insoluble y-globulin was centrifuged
down and the soluble radioactive protein was used,
after drying over sodium hydroxide. The radio-
active residues were partially acid hydrolysed with
constant-boiling hydrochloric acid for 30 min. in
a boiling-water bath. After complete elimination
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of the hydrochloric acid, the two preparations
(about 20,umc of each) were run side by side by
ionophoresis at pH 3*5. Both preparations gave
very similar patterns (Fig. 1), the only difference
being the presence of a few extra positively
charged bands in the Serratia ionogram.
The main bands of both preparations were cut

out and subjected to ionophoresis in a second
dimension at pH 6-5. This permitted a check of the
matching of the individual peptides by iono-
phoresis at two different pH values. The dipeptides
and tripeptides matched very closely in both
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Fig. 1. Radioautograph obtained after ionophoresis at
pH 3*5 (at 35v/cm. for 2-5 hr. on Whatman no. 52 paper)
of partial acid hydrolysates of 32P-labelled alkaline phos-
phatases of: A, S. marcescens; B, E. coli.

proteins. Also, the yields were apparently very
similar, except for some components of bands 15
and 16. The tripeptides present in 11, 4 and 7,
closely matching in both enzymes, include five
amino acids around the reactive serine residue
(Milstein, 1964). We conclude that the sequence
(Thr or Ser)-Asp-SerP-Ala-neutral residue is
probably common to both proteins.
The extra radioactive peptides present in the

partial acid hydrolysate of the Serratia enzyme as
compared with the E. coli enzyme (Fig. 1) suggest
a difference in the amino acid sequence near the
common pentapeptide described above. Close
similarity in the amino acid sequences at the active
site in the same enzyme of different origins has
been found in other cases (Milstein, 1961; Perham
& Harris, 1963) and indicates the importance of
those amino acids for the normal function of the
enzyme.
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Sequential Changes in Liver and Heart Lipids after Giving Linoleate
or Linoleate plus Pyridoxine to Rats Depleted of Fat and Pyridoxine
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Despite considerable investigation, the role of
pyridoxine in the metabolism of linoleic acid and
arachidonic acid is still not clear (Mueller &
Iacono, 1963). In general, studies of the effect of
pyridoxine deficiency on the utilization of dietary
linoleate have been of two types. The first has been
concerned with the effects of pyridoxine deficiency
on the utilization of linoleate by fat-deficient
animals. Witten & Holman (1952), in a study of
this type, observed that total body arachidonate
(mg./rat) was greater in rats supplemented with
linoleate and pyridoxine for 8 weeks than in rats
given only linoleate. Before supplementation, the
rats had been depleted of both fat and pyridoxine
by giving a fat-free pyridoxine-free diet. From
these observations it was suggested that 'pyrid-

oxine is involved in the conversion of linoleate to
arachidonate'. Kirschman & Coniglio (1961) also
used this type of approach and likewise found more
arachidonate in the carcass fat of rats supple-
mented with linoleate and pyridoxine for 3 weeks
than in that of rats given only linoleate. The ratios
of arachidonate to fat-free carcass weight, how-
ever, were similar in both groups of rats, and it was
concluded that the increase in arachidonate in the
rats given linoleate plus pyridoxine was the result
of tissue growth and not a specific effect of pyrid-
oxine in the conversion of linoleate into arachi-
donate.
The second type of approach has involved the

effects of pyridoxine deficiency on linoleate utiliza-
tion, uncomplicated by recovery from dietary fat
deficiency. Swell, Law, Schools & Treadwell (1961)
found that the development of pyridoxine defi-
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