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ABSTRACT 

The enzyme aldehyde dehydrogenase has been extens ive ly 

purif ied from the cytoplasmic fract ion of sheep l iver and a 

study of it s kinetic  behaviour ha s been made . 

Studies shov1ed that the nuc leot ide f luorescence of 

NADH increased on b inding to  cytoplasmic aldehyde dehydrogenase 

and the 5 . 6  fold enhancement of fluores cenc e has been used 

t o  det ermine the binding site c onc entrat ion of enzyme 

s o lutions . These b inding studies  showed that the NADH b inding 

s it e s on t he enzyme were all equ ivalent and posse s sed a 

d i s soc iat ion const ant for NADH of 1 . 2�M . No s ignificant 

amount s of z inc were detect ed in the purif ied enzyme samp l e s . 

Ste ady-st ate  kinet ic studies at pH 7 . 6 showed that the 

enzyme was capable of  utiliz ing a wide range of aldehydes as 

sub strat e s  and the enzyme als o possessed the ab ility to 

hydrolyz e p-nitrophenyl acetat e .  The mechanism of action of 

cyt oplasmic aldehyde dehydrogenase us ing prop ionaldehyde as 

a substrat e was fov.nd to  be. ordered , with NAD+ b inding pr-ief' 1o 

�l�b��NA� . rro�h� constant s for NAD+ and prop

ionaldehyde were 2 . 2�IVI and 1 . 4�M re spect ive ly whi le the 

dis s ociat ion const ant for NAD+ was 8�1\1 . At high aldehyde 

c onc entrat ion (both for prop ionaldehyde and acet aldehyde ) 

sub strat e act ivat ion was observed . St eady-stat e kinetic 

r e sults  were also reported at pH 9 . 3 . 

Stopped-f low f luorimetr ic studies  of NADH disp lacement 

from aldehyde dehydrogenase us ing a seri e s  of disp lac ing agent s 

(NAD+ , de amino-NAD+ , ADP-ribo s e  and 1 , 1 0-phenanthro line ) show 

that this process is b iphasic  with rat e c onstant s of 0 . 85 s-1 

and 0 . 22s-1• This has been int erpreted as a two step dis

p lacement proces s .  The 0 . 22s- 1 rate const ant is  s imilar to 

the maximum enzyme react ion ve loc ity in the steady-st at e  at 

h igh aldehyde concentrat ions . The assoc iat ion of NADH with 
the enzyme was also f ound to  be b iphasic , one phase be ing 

dep e ndent on the NADH concentration while  the other was 

independent . 

Stopped-flow experiment s where aldehyde dehydrogenase 

was rap idly mixed with the coenzyme and propionaldehyde showed 

a burst of NADH format ion followed by a s lower st eady-st ate  

turno.ver . The  maximum burst rat e constant s were 1 1 s-1 and 23 s-1 



i i i  

f o r  propionaldehyde and acetaldehyde respect ively . A mech

anism has been po stu l ated for the observed burst and values  

for  various individual rat e s  constant s derived . 

The general f e ature s of  the kinetics of sheep l iver 

cyt oplasmic  aldehyde dehydrogenase have been compar�d w ith 

tho se of the m it ochondrial enzyme from the same source and 

except for the value of the NAD+ binding rat e c onstant the 

t wo enzyme s have been shown to be remarkably s imilar .  
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