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Incubation with ethanol, which is readily

oxidized, also causes increases in these enzyme
activities. These increases occur more quickly
than with acetate or pyruvate, probably because
ethanol can, in being oxidized to acetate, serve as
an immediate source ofenergy (Maitra & Estabrook,
1967).
Thus this yeast has an active tricarboxylic

acid cycle and oxidative pathways. However, there
is a lag before acetate is oxidized linearly. Inhibition
of cytoplasmic protein synthesis completely pre-
vents adaptation, and the activities of a number of
relevant enzymes, especially isocitrate lyase,
increase during adaptation. Consequently it is
probable that the activity of some enzyme or
enzymes, such as those above, is directly or in-
directly limiting for acetate oxidation but not for
the oxidation of ethanol or pyruvate.
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Glycopeptides containing mannose have been
extracted from yeast cell walls by anhydrous
ethylenediamine (Korn & Northcote, 1960). Sub-
sequent purification (Sentandreu & Northcote,
1968) by treatment with Pronase and gel filtration
yielded a high-molecular-weight mannan-peptide
rich in serine and threonine. Sentandreu &
Northcote (1968) were able to demonstrate, from
their investigations of the ,8-elimination reaction of
the glycopeptide in dilute alkali, that one ofthe link-
ages between carbohydrate and amino acids is an 0-
mannosyl bond to serine and threonine. The present
report deals with similar investigations on the
glycopeptide linkages of a mannan-peptide that
was liberated directly from isolated yeast cell walls
by Pronase digestion (Cawley & Letters, 1968).
Amino acid analyses of yeast cell wall, and of

the phosphoglycopeptide released from it by
Pronase treatment, show that Pronase treatment
results in an enrichment of serine and threonine in
the phosphoglycopeptide. Treatment of the phos-
phoglycopeptide (70mg.) with 0 1M-KOH ( lOml.) at
room temperature for 24hr. results in a loss of 75%

of the serine and 79% of the threonine initially
present. These losses are due to a ,8-elimination
reaction that produces dehydro derivatives of
serine and threonine with a characteristic u.v.
absorption at 240nm. During the elimination re-
action a steady increase in the extinction at this
wavelength was observed. When the phospho-
glycopeptide (100mg.) was treated with sodium
borohydride (30mg.) in Olnm-KOH (10ml.) for
24hr. at room temperature, and then hydrolysed
to liberate amino acids, we were able to detect a
new amino acid, identified as a-aminobutyric acid
by high-voltage paper electrophoresis. This pro-
vides confirmatory evidence for formation of
dehydrothreonine during the ,8-elimination. The
decrease in the proportion of serine and threonine
in the glycopeptide after treatment with alkaline
borohydride and the simultaneous increase in the
proportion of alanine together with the appearance
of a-aminobutyric acid indicate that serine and
threonine are involved in linkages through their
hydroxyl groups. The alkoxide moiety eliminated
from the phosphoglycopeptide by O-1M-KOH was
found to be a mixture of free mannose and mannose
oligosaccharides, thus showing that the serine and
threonine hydroxyl groups are involved in glycosidic
linkages. Yeast mannan, which can be obtained by
alkali treatment of cell wall, is found to be rich in
glucosamine. However, Pronase digestion of the
cell wall does not solubilize glucosamine but con-
centrates it in the insoluble residue. The residue
obtained after continuous digestion with Pronase
for 7 days contained 0 2% nitrogen. An amino acid
analysis showed that alanine and glucosamine
each accounted for approx. 10% of the total a-
amino nitrogen, and aspartic acid, glutamic acid
and serine each accounted for a further 8%.

These results show that the phosphomannan-
peptide released by direct treatment of yeast cell
walls with Pronase contains glycopeptide linkages
that are similar to those found in the glycopeptide
investigated by Sentandreu & Northcote (1968).
Therefore the direct treatment of isolated yeast
cell walls with Pronase provides a simpler and
quicker method for obtaining large amounts of
phosphomannan-peptide for chemical studies.
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