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reactions is in large part due to a competition with activating K ~-. When Tris is used 
as the buffer in studies of these enzymes a Ka for K ~- will be obtained which can vary 
simply a.~ a result of varying buffer concentration. Thus in the pyruvate kinase system, 
a Ka for K + of o.oI I M has been reported 4 using a Tris buffer concentration of o.o 4 M. 
As can be seen from Fig. 3, a Ka for K-  both higher and lower than O.Oli M has been 
obtained simply by varying the Tris concentration. 

In order to assess the possible physiological significance of enzyme activation 
by univalent cations it is essenti~tl to obtain accurate data for saturation characteristics 
of these enzymes with K +. It is clear that in obtaining such data for pyruvate kinase, 
acetaldehyde dehydrogenase and perhaps other K+-activated enzymes, the buffer 
system used for assays must be accurately defined, and actively considered in the 
interpretation of results. 
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B~A 63329 

Rat liver glycine acyltransferase: Partial purification and some properties 

Glycine acyltransferase (acyl-CoA:glycine N-acyltransferase, EC 2.3.1.13) 
catalyzes the third and final step in one of the detoxication pathways for benzoic acid 
and similar substances z. Its specificity is indicated by its systematic name, and it is 
found in the mitochondrial fraction of liver and kidney z. In the course of studying the 
activity of the enzyme in developing rat liver z, partial imrification and characterization 
were performed. 

Adult rats of the Sprague-I)awley strain were killed by decapitation and ex- 
sanguination. The livers were homogenize.d in 9 vol. of cold 0.25 M sucrose, and the 
nfitochondria were isolated by differential centrifugation, washed 4 times and made 
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into acetone powders. The latter were kept in a dessicator at 2-4 ° until extracted 
with 0.2 M potassium phosphate (pH 7.5). The material precipitating between 35 and 
50% saturation of ammonium sulfate was dissolved in o.oI M phosphate buffer (pH 
7.0), dialyzed and fractionated by CM-cellulose chromatography. 

Enzyme activity was assayed by the method of SCHACHTER ANI) TAGGART 1 
measuring the decrease in A 280 nm as the thioester bond of benzoyl-SCoA was cleaved. 
Protein was determined by the biuret reaction. Specific activity was expressed as 
AA2so nm per rain per mg protein. 

A significant degree of imrification was achieved (Table I). This was primarily 
the result of the CM-cellulose chromatography, but when preceding steps were omitted, 

T A B L E  1 

PURIFICATION OF RAT LIVER MITOCHONDRIAL GLYCINE ACYLTRANSFERASE 

The incuba t ion  med ium was a t  2o: and con ta ined  o.i  M Tris  (pH 7), o.i  M glycine  and 7.5 I~M 
benzoyl-CoA. The absorbance  a t  28o nm was measured  15 and 45 sec af ter  the  add i t ion  of enzyme.  
Control  flasks w i t h o u t  g!ycine were run to de te rmine  the prcsence of benzoyI-CoA deacy lase ;  
none wa.~ found af ter  a m m o n i u m  sul fa te  f rac t ionat ion ,  and the d a t a  on the  crude e x t r a c t  have  
been corrected for the  smal l  a m o u n t  of a c t i v i t y  present .  

Fraction l'otal Total Specific Yield 
activity protein activi O, (%) 
(AA2~, nra Crag) ¢A.42~o .m 
per rain) per rain per rag) 

Acetone powder  e x t r a c t  i85o 1281 I. 4 ioo 
A m m o n i u m  sul fa te  3800 751 5. I 205 
Dia lys is  743 ° 376 x9.8 402 
CM-cellulose co lumn 47~o ,t.3 IO95.3 254 

the same degree of separation could not be consistently obtained. Obviously, much of 
the purification had already been obtained by starting out with acetone powder of 
mitochondria, the exclusive site of the enzyme. 

The increase in total activity as the purification proceeded is of interest. This 
would suggest that  inhibiting factors must have been present in the starting material. 
On this basis one might have expected a still higher yield from the last step, but the 
technique of chromatography itself often results in reduced activity of unstable 
enzymes such as this one. I t  is of interest that ammonium sulfate fractionation of beef 
liver mitochondria did not result in an increase in total activityL 

While the separation appeared to be fairly clean (Fig. I), the slight amount of 
activity present in Tubes 14 to 22 as well as the shoulder at Tube 3o were noted in all 
runs and indicated the likelyhood of molecular heterogeneity. This conclusion was 
strengthened by the elution pattern when DEAE-cellulose was employed (Fig. 2); 
approximately equal amounts of activity were eluted before and sometime after the 
addition of the NaCI gradient to the system. 

The purified enzyme showed a rather sharp pH optimum at 8. 7 with 5o% 
reduction in activity at 8.1 and 9.2. This is in contrast to the beef liver enzyme which 
demonstrated a plateau from 7.3 to 9.7 (ref. I). 

While maximal activity was obtained with an 3' glycine concentration between 
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1;ig. I. CM-cellulose chromatography  of glycine acvltransferasc  act iv i ty .  A 12 m m ×  16o mm 
co lumn was loaded with 56 mg of protein in 5 m~'I sod ium phosphate  (pH 7.o) and init ial ly  
eluted with the same buffer. The arrow indicates where  a cot~vex NaCI gradient  (o to 0. 3 M in 
the same buffer) was started.  The fractions were 4.5 ml. 

Fig. 2. DEAE-ce l lu lose  chromatography  of  glycine acyltransferause act iv i ty .  A I2 mm X 280 mm 
co lumn was loaded with  i46 mg of protein in lo mM glycine (pH 9.o) and init ia l ly  e luted with 
the  same buffer. The arrow indicates  where a linear NaCI gradient (o to 0.5 M in the same buffer) 
was init iated.  The fractions were 4 ml. 

o.17 and o.36 M (the highest used), apparent substrate inhibition was noted with 
respect to the benzoyl-CoA. Activity reached a plateau at a concentration of 6o/~M 
and remained at that level until 2oo/,M. Above this there was a gradual decrease until 
at 3oo #M the activity was 40°4, of the maximum. 

Both products were shown to inhibit the reaction. Addition of  either was 
associated with a progressive inhibition of enzyme activity to 6 °: 5 /o at o.5 mM CoA and 
to 73% at 1.3 mM hippurate. These values approximate those reported for beef liver 
e n z y m e  b y  SCHACHTER AND TAGGART 4. 

A number of substances could be added to the incubation medium without 
significantly altering the enzyme activity (all mM) : KF, IO ; HgC12, I ; p-chloromercuri- 
benzoate, 0.3 ; a-iodoaeetamide, 2 ; MgSO. t, 2 ; CaC1 v 2 ; KCN, IOO ; 2,4-dinitrophenol, 5. 
This is in agreement with the findings when beef liver enzyme was studied previouslyL 

The preparation exhibited appreciable temperature instability. At 38° essentially 
all of the activity was lost in 30 rain. At room temperature half of the activity was lost 
in 24 h. 
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