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THE ENZYMATIC PHOSPHORYLATING SYNTHESIS OF
ADENOSINE TRIPHOSPHATE BY BAKER'S YEAST

Hu Zhao-ging,

Wang Jian-ye

and Yan Mei-ling

(Shanghai Institute of Experimenial Biology, Shonghai)

Our exzperimental evidence revealed
that Baker’s yeast and Geotrichum Can-
didom eonld ntilize 5’-adenylate, adeno-
sine ur adenine as substrate to synthesize
ATP. The reaction mixture used con-
tained phosphate buffer, glucose, man-
ganese cholride, surfactant and acetalde-
hyde. If the surfactant or/and acetal-
dehyde was omitted, ATP conld not be
synthesized and aceumulated. Among the
surfactants tested, the quaternary am-
monium hylides were the mogt effective
in inereasing the permeability of cell
wall of yeast. The enzymatic synthesis
of ATP was carried omt exztracellularly,
becanse the enzyme system of glyeolytie
fermentation was released from the cell
to the external medium, when glucose
was present in the pretreatment with
surfactant, Hence glucose not only sup-
plied the energy for synthesis, bui also
enhanced the release of hexokinase from
the cell. In addition, acetaldehyde was
used in place of coenzyme I (NAD) as
a hydrogen aceeptor, to promote the tur-
nover of the latter and further phos-

phorylation of ADP. 1TIn the enzymatic
reaction, the adenosine did not appear at
all. Basing on the results of our experi-
ments we suggest the pathway of enzy-
matic formation of ATP as follows:
5 - AMP——> ADP-—> ATP

It is obvious that our suggestion
does not support the hypothesis of To-
chikura et al. and Ou L. Y. et al. that
the AMP is necessary to degrade adeny-
late to form adenosine before its phos-
phorylation. Detail about the mechanism
have been discussed. The ability of
enzymatic formation of ATP by anaerobic
strain differs from that by the aerobic
strain in both the permeability of ecell
wall and certain mefabolic links. The
cell wall of aerobie strain prevents the
releage of enzymes from cell to the ex-
ternal medium, but does not prevent the
entrance of snbstrate into the cell. Con-
cerning the metabolism links, the avai-
lable conteni of hydrogen aceeptor is the
limiting factor for aerobie strain to
synthesize ATP, but is not for anaerobie.
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