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THE INTERACTION OF GLYCERALDEHYDE 3-PHOSPHATE DEHYDROGENASE 

WITH BOVINE ERYTHROCYTE MEMBRANES

An analysis of the binding of glyceraldehyde J-phosphat#» 
dehydrogenase to bovin« erythrocyte membranes by studying 
the purified components association was undertaken. The ef-
fect of thie binding on the enzyme catalytic activity and 
the influence of some chemical factors on the release of the 
«««brans bound enzyme were also studied.

Though glycolytic enzymes are considered to be soluble cyto-

plasmic constituents, several glycolytic enzymes have been 

found to bind in vitro and in vivo to membrane» and ether 

aubceilular structures. But the physiological significance of 

these Interactions remains obscure.

Materials and methods

Enzyme activity was measured by the method of C o r 1 et 

al. [1], Bovine erythrocyte ghosts were prepared by hypotonic 

haemolysis according to the method of D o d g e  et al. [2] 

with alight modifications.
Ghosts had about 1.1 activity unite of glyceraldehyde 3- 

-phoephate dehydrogenase (G3PO) per mg of membrane protein, it 

means about 85 per cent of the whole cell enzyme activity.
G3PD was isolated from the bovine erythrocyte membranes and 

purified on (G-100) Sephadex column. The purified bovine enzyme 

showed about 35 activity units/mg of protein.

Binding assay was performed in low ionic strength medium, pH



7.4, with depleted ghosts (it means that ghosts devoid of G3P0 

by washing with phosphate buffered saline). Following an one- 
-hour incubation on Ice, the membranes were pelleted and the 

supernatant G3PO assayed. Membrane-bound G3PD was estimated by 

subtracting the supernatant activity from the total activity in 

the suspension before centrifugation.

Results

The constant amount of membranes (60 ¿tg/ml) was incubated 

with an Increasing amount of G3P0. For the higher concentrations 

of G3PQ the saturation of binding aitas of tha ghoate by the 

enzyme was observed.
The capacity and affinity for the ghoata - G3PD interaction 

were estimated by plotting of equilibrium binding data according 

to E a d 1 e and H o f s t e e  [3, 4] as B » B_nw
w Ba

- kd(8/F), where B la G3P0 bound par g of membrane protein, 

F is the concentration of free G3PD and k^ la the dissociation

constant.
A curve of concave shape was obtained indicating that there 

are two classes of binding sitest (0.30-0.13) x 10 G3PD sites 

per g of membrane protein war* of high affinity with tha disso-
ciation constant k^ « (6.3*3.9) x 10“®M and (7.21-1.18) x 10*® 

sites per g were of low affinity, tha dissociation constant for 

these sites was ■ (5.65-2.16) x 10**̂ M.

It was also found that the binding of G3P0 to the membrane 

caused the reversible loss of enzyme activity.
Activity of the enzyme woe measured using ionic strength, pH 

and substrate levels which did not causa tha elution of aambra- 

ne-bound enzyme because the binding of G3PO Is very senaltlva 

to these factors.
Constant amount of G3P0 (10 ^g/ml) waa incubated with incre-

asing amounts of membrane protein. There was a good correlation 
between enzyme Inactivation and enzyme binding at tha aaae in-

cubation conditions. The bound enzyme did not show any activity.

As it was told the interaction of G3P0 with membrane ghoeta 

is v>;ry sensitive to medium ionic strength and pH. Tha release 
of bound G3P0 increased sigmoidally with ionic strength, with a



50% elution at about 70 ¿¿M Ionic strength. Similar affect was 

observed with the lncreslng pH. The increeee of the ionic 

strength of the medium ehifted the pH elution curve to the loft, 

potentiating the dissociation of the enzyme. These data suggest« 

ed an electrostatic component in the binding reaction.

The metabolite epeclflty for the desorption of G3P0 from the 

membranee mas aleo atudied. Strong effect on the enzyme release 

from the membrene showed such metabolites as 1 NADH, NADPH, ATP 

and AOP; the etrongest enzyme release showed HAD with 0,1 mM 3- 

-phosphate glycereldehyde. The metabolite concentration nos 2 

mM. It la of Interest thet while the reduced forss of NAD nnd 

NADP cauee the specific enzyme release, their oxidated forme do 

not cauee this.

Discussion

It wee found thet there are two classes of binding sitss for 

G3PD in bovine erythrocyte membranes. Binding of the enzyme to 

the membrene inectlvetee the enzyme reverslbly and though pro» 

bably the electrostatic component in the binding reaction was 

found. It seeme very likely that the Interaction is highly spe-

cific. The data obtained support the hypothesis thet the inter- 

ectlon of glycolytic enzymes with membranes plays a role in the 

regulation of the enzyme activity and that the G3P0 of bovine e- 

rythrocyte mey partition between the cytoplasm and specific mem-

brane altee in manner which is responsive to local variation in 

pH, ionic strength end metabolite concentrations.
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000ZIAŁYWAN1E DEHYDROGENAZY ALDEHYDU 3-FOSFO-D-9LIC6RYNOWEGO 
Z BŁONAMI ERYTROCYTÓW KROWY

Dokonano analizy wiązani« dahydroganazy aldahydu 3-fo«fo-0- 
-gllcerynowego do błon arytroeytów krowy, badaj«« aaocjacie izo-
lowanego czy*tago anzyau. Zbadano tak*« wpływ tago wl«zanla na 
aktywność katalityczny anzyau & wpływ nlaktdryeh czynników eha- 
alcznych na uwalniania zwl«zanago z błon« anzyau.


