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Evidence has recently been presented
that S-(5’-desoxyadenosine-5’)-homo-
cysteine, referred to hereafter as S-adeno-
sylhomocysteine, is the primary product
resulting from methylations involving S-
adenosylmethionine  (active  methio-
nine”’)t. S-adenosylhomocysteine has been
synthesized by Baddiley and Jamieson 2.
Some experiments with synthetic S-adeno-
sylhomocysteine, kindly supplied by Dr.
Baddiley, The Lister Institute of Preven-
tive Medicine, London, have been carried
out in our laboratory in order to elucidate
the metabolic fate of this compound.

The possibility existed that S-adenosyl-
homocysteine, and not homocysteine,
might be the correct substrate for the
methionine-generating enzyme, betaine-
homocﬂsteine transmethylase. This en-
zyme has recently been purified ® and a
comparison could thus be made of the
amount of methionine formed from & given
amount of S-adenosylhomocysteine (1.1
mg) with that produced by the same pre-
paration of purified enzyme from an equi-
valent amount of homocysteine (0.35 mg).
Methionine was determined by the colori-
metric method of McCarthy and Sullivan 4.
It was found, using purified betaine-
homocysteine transmethylase, that the
yield of methionine from S-adenosylhomo-
cysteine under aerobic or anaerobic condi-
tions was negligible compared to that ob-
tained from homocysteine. On the other
hand with whole rat liver homogenate S-
adenosylhomocysteine was observed to
possess up to 40 % of the activity of homo-
cysteine.

To study the reaction products formed
enzymatically during the incubation of S-
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adenosylhomocysteine with whole rat liver
homogenate, 0.55 mg of substrate and 0.1
ml of a 20 9, rat liver homogenate (in 0.04
M phosphate buffer of pH 7.3) were in-
cubated for 6 hours at 37°C in a total
volume of 0.5 ml. Separation of the reac-
tion products by one-dimensional paper
chromatography revealed a ninhydrin-
ﬁositive spot with the same Ry value as

omocysteine in two different solvent
systems %%, When S-adenosylhomocysteine
and rat liver homogenate were incubated
together with betaine, it was observed that
the spot with the same Ry as homocysteine
decreased in intensity, and a spot with an
Ry value identical with that of methionine
in the two solvent systems appeared. A
spot with the same Ry value as a-amino-
butyric acid in the two solvent systems
referred to above %® as well as in a third
system (2-methoxyethanol : propionic acid :
water, 60:20:20 v/v) was also detected.
The intensity of this spot was slightly re-
duced when betaine was added to the in-
cubation mixture. Also, a ninhydrin-
positive compound with the same Rp value
as a-aminobutyric acid appeared on the
chromatograms after incubation of either
homocysteine or homoserine with rat liver
homogenate, and the intensity of this spot
wag increased by addition of glutamate to
the incubation mixture. No homoserine
could be found in the incubation mixtures
containing S-adenosylhomocysteine and
rat liver homogenate. These observations
indicate that, in the experiments with
S-adenosylhomocysteine, a-aminobutyric
acid was formed mainly from the homo-
cysteine resulting from the enzymatic
cleavage of S-adenosylhomocysteine. The
identification of a-aminobutyric acid as
one of the reaction products of the enzyma-
tic degradation of S-adenosylhomocysteine
offers an explanation for the finding by
Dent 7 that human beings fed a large dose
of methionine excrete appreciable amounts
of a-aminobutyric acid in the urine.

In separate experiments using the puri-
fied apoenzyme, it was found that S-adeno-
sylhomocysteine could not serve as & co-
factor ® for betaine-homocysteine trans-
methylase.

Considering the results of other investi-
gators (for references, see ®?) together
with our own 3, an attempt has been made
to summarize the present knowledge about
transmethylation reactions in animals
(Fig. 1). It is likely that the formation of
anserine ° and of adrenalin 1,12 could be
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included in Fig. 1 in a manner similar to
that used for creatine and N’-methylnico-
tinamide. It is also 1possi‘ble that dimethyl-
thetin and dimethylpropiothetin should be
included in this «Kagra.m as donors of
methyl groups to homocysteine 1* in the
same way as shown for betaine.
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