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THE INTERACTION OF GLYCERALDEHYDE 3«PHOSPHATE DEHYDROGENASE
WITH BOVINE ERYTHROCYTE MEMBRANES

An anslysis of the binding of glycsraldehyde 3=-phosphate
dehydroganase to bovine erythrocyte membrsnes by studying
the purified components sssociation was undertakan, The gf~
fect of this binding on the enzyme catalyti~ sctivity and
the influence of some chemical factors an the relesse of the
wembrane bound enzyme were also studied.

Though glycolytic enzymes are considerad to be soluble cyto-
plasaic constituents, sevaral glycolytic enzymes have . been
found to bind 4n vitro and in vivo to membranes and other
subcellular structures, But the physiological significance of
these interactions remains obecure, '

Materiels and methods

Enzyme activity was messured by the method of Cor i et
al, {1], Bovine oryfhrqc?tt ghoets were prepared by hypotonic
heemolysis according to the method of Do d ge et al. [2]
with slight modifications, g :

Ghosts had sbout 1,1 sctivity unite of glyceraldshyde 3=
-phosphate dohydrogohale (G3P0) per mg of membrane protein, it
weana about 85 per cent of the whole cell enzyme activity.

' G3PD was isolated from the bovine erythrocyte meabranes and
purified on (G=-100) Sephadex column, The purified bovine enzyme
showed asbout 35 activity units/mg of protein,

Binding sssay was performed in low icnic strength medium, pH
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7.4, with depleted ghosts (1t means thet ghosts devoid of G3PD
by washing with phosphate buffered saline). Folleowing an one-
~hour incubation on ice, the membranes were pelleted end the
supernatant G3P0 anseyed, Monbruno-boubd G3PD was estimated by
subtracting the supernatant activity from the totel sctivity in
the susnension before centrifugation,

Results

The conatent smount of membranes (60 ug/ml) was  incubated
with an increesing smount of G3PD, For the higher concentrations
of G3P0 the saturation of binding siteas of the ghoste by the
enzyme was observed, : ,

The capacity and affinity for the ghosts « G3PD interaction
wore estimated by plotting of equilibrium binding data according
to Eadie sand Hofstee [3,4] 88 B = o
- k,(B/F), where B 1s G3PD bound per g of membrane protein,
F is the concentration of free G3IPD and kg ie the dissociation
constant,

A curve of concave shape was obtained indicating = that there
are two classes of binding sites: (0.30%0,13) x 10%® G3PD sites
per g of mambrane protein were of high affinity with the disso~
ciation constant ky = (6.323.9) x 10°°M end (7.21%1.18) x 10%°
sites per g were of low affinity, the dissociation constant for
these sites wes k, = (5,65%2,16) x 10"7m.

It was also found that the binding of G3PD to the membrane
caused the reveresible loss of enzyme acrivity.

Activity of the enzyme was messured using ionic strength, pH
and substrate levels which did not cause the elution of membraw
ne=bound enzyme becsuse . the binding of G3PD is very sensitive
to thase factors, s ‘

Constant smount of G3PD (10 ug/ml) was incubated with incre-
asing amounts of membrane protein, There was s good correlation
between enzyme inactivation and enzyme btndthg' ot the same  ine
cubstion conditions, The bound enzyme did not show any oottv:tﬁ

As it was told the intaraction of G3PD with membrane ghosts
is very sensitive to medium ionic strength and pH, The release
of bound G2PD . 4increased sigmoddally with fonic strength, with @&
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S0% elution at about 70 uM donic strength, Similar effect was
observed with the incresing pH, Th° incresses  of the 4donic
strength of the medium shifted the pH elution curve to the left,
potentiating the dissociation of the enzyme. These data suggest~
~od an electrostatic component in the binding resction,

The metabolite epecifity for the desorption of G3PD from the
wembranes was also studied. Strong effect on the enzyme release
from the membrane showed such metabolites ss: WNADH, NADPH, ATP
and ADP' the ctronoo-t enzyme release showed NAD with 0,1 M 3~
-phoophato glyceraldehyde,  The metabolite concentration wass 2
aM, It is of interest thet while the reduced forms of NAD and
NADP cause tha specific enzyme roloooo, their oxidated forms do
not cause ehtc.' "9 : \

W

e

It was found that there sre two clesses of binding sites for
G3PD in bovine erythrocyte membranes, Binding of the enzyme to
. the mesmbrane inectivates the snzyme reversibly end though pro=
bobly the electrostatic component  in the binding reection was
found, it seems very likely that the intereaction is highly spe-
cific, The dats obtained edpport‘tho hypothesia that the inter-
action of glycolytic enzymes with membranes plays 8 role in the
regulation of the enzyme activity and that the G3PD of bovine e~
rythrocyte noy partition between the cytoplasm and apocifzc MG M
brane sites in manner which is respunsive to local variation in
pH; ionic strength and metesbolite concentrations,
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ODOZIALYWANIE DEWYDROGENAZY ALDEHYOU 3-FOSF 0-0~GLICERYNOWEGO
Z BLONAMI eamocwdu KROWY

Dokonano .ciouzz wigzenis dehydrogenszy ouohydu ' Sfoofo-o-
«~glicerynowego do bion erytrocytéw krowy, badejec ssocjec ' uo—
lowanego czystego enzymy, Zbadeno tskie wtxu ego wigzanis
'1

ektywnosé katslityczng enzymu 14 uptrl niek eb e:ymum oho-
-1cznych ne mlnunto zwuz-nm z



