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Some p r o p e r t i e s  of the chol inace ty lase  of the human placenta  were  studied. The effect  of pH 
of the med ium on act ivi ty of the enzyme was invest igated and the opt imum pH determined.  
The mo lecu l a r  weight of the enzyme was found by gel f i l trat ion.  F u r t h e r  pur i f icat ion of the 
enzyme was c a r r i e d  out by the use of this method. 

Acetylcholine t r a n s f e r a s e  ( ace ty l -CoA:cho l ine -O-ace ty l t r ans f e r a se ,  2.3.1.6) o r  chol inacetylase  (CA} 
is an enzyme s y s t e m  which pa r t i c ipa tes  in the final s tage of acetylchol ine b iosynthes is  by t r a n s f e r r i n g  the 
acetyl  res idue  f r o m  acety l -CoA to choline. This  enzyme is found in var ious  t i s sues  in both lower  andhigher  
animals .  The r i ches t  and mos t  convenient source  for  the isolat ion of CA is the ma tu r e  human placenta.  
The wr i t e r  has p rev ious ly  [1] desc r ibed  a method of isolat ion and pur i f ica t ion of CA f rom the placenta  and 
given an account of some  of the p r o p e r t i e s  of the enzyme.  

This  work is a continuation of the study of the p rope r t i e s  of CA. 

E X P E R I M E N T A L  M E T H O D  

Isolat ion and pur i f icat ion of CA f r o m  the placenta  were  c a r r i e d  out by the method desc r ibed  e a r l i e r  
[1]. 

The effect  of pH of the med ium on act ivi ty  of the enzyme was studied in a med ium containing the fol-  
lowing components  in m i c r o m o l e s  in 1 ml  (volume of the sample) :  choline-HC1 11.5, acetyl -CoA 1.9, KC1 
160, MgC12 4.9, cysteine-HC1 40, e se r ine  sa l icy la te  0.13, sodium phosphate  (or Tris-HC1) 12.8, chol inace-  
ty lase  250 #g. 

The m o l e c u l a r  weight was de te rmined  by gel f i l t ra t ion on a column packed with Sephadex G-100, su-  
per f ine  fraction.  The s ize  of the column was 1.3• 57 cm (total volume 80 cm3). The eluting solution was 
0.1 M phosphate buffer  containing 0.4 M KC1, pH 7.0. The ra te  of flow of the eluate was 6.5 m l / c m 2 / h .  

E X P E R I M E N T A L  R E S U L T S  

CA act ivi ty  during invest igat ion of the pH op t imum was de te rmined  in the p r e sence  of synthet ic  ace -  
ty l -CoA as donor of the acetyl  res idue .  Curves  showing enzyme act ivi ty  as a function of pH are  given in 
Fig. 1. The op t imum of act ivi ty in phosphate buffer  is in the region pH 6.5-7.0; in T r i s - H C l b u f f e r  it is in 
a n a r r o w e r  interval :  6.8-7.0. CA act ivi ty  in the region of the pH opt imum in Tr is -HC1 buffer was higher 
than in phosphate buffer .  This  fact  can p robab ly  be at t r ibuted to the p r e s e n c e  of chlorine ions in the m e -  
dium, for  as Schuberth [7] as shown, these  ions inc rease  CA activity.  

The re  is l i t t le  in format ion  on the m o l e c u l a r  weight of CA. Bull and Mor r i s  [4] and Bull et al. [5] de-  
t e rmined  the mo lecu l a r  weight of CA f r o m  the human placenta  and rabbi t  b ra in  by a sedimenta t ion  method 
in a suc rose  density gradient .  The enzyme p repa ra t ions  studied by these worke r s  were  purif ied only by 
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Fig. 1. Cholinacetylase activity as a function of pH: 1) phosphate buffer; 2) Tris-HC1 buffer. 
Abscissa ,  pit values; ordinate,  enzyme activity (in un i t s /mg protein). 

Fig. 2. Calibrat ion curve for determinat ion of molecular  weight: 1) r ibonuclease;  2) trypsin;  
3) pepsin; 4) egg albumin; 5) se rum albumin (monomer); 6) se rum albumin (dimer); 7) lactate 
dehydrogenase;  8) alcohol dehydrogenase;  9) blue dextran. Ordinate,  rat io between elution vol- 
ume (Ve/V0); absc issa ,  logar i thm of molecular  weight. 

Fig. 3. Diagram of elution of cholinacetylase f rom a cal ibrated column (A) and during repeated 
gel f i l t rat ion (B): 1) protein content; 2) enzyme activity (in units/ml).  Abscissa ,  elution volume 
(in ml); ordinate:  left) absorption of protein 280 rim, right) CA activity (in units/ml).  

fract ionation with ammonium sulfate f rom homogenate of the corresponding t issues.  They found that the 
molecular  weight of CA f rom human placenta and rabbit brain is 59,000 and 67,000 respectively.  

In the present  investigation the molecular  weight of the enzyme prepara t ion isolated and purified by 
the method descr ibed ea r l i e r  [1] was determined by another method: by gel f i l trat ion on a column with 
Sephadex. The principle of the method of determining the molecular  weight of proteins by gel f i l trat ion is 
based on the fact that the elution volume of proteins f rom the column is a l inear function of the logari thm 
of the molecular  weight [2, 3]. To determine molecular  weight of a protein, al l that  is therefore  necessa ry  
is to find the elution volume of that protein f rom a previously cal ibrated column.* To construct  a ca l ibra-  
tion curve,  the most  widely studied proteins with known molecular  weights were used as standards.  To de- 
t e rmine  the molecular  weight it was assumed that the logari thm of the molecular  weight is a l inear function 
of the rat io between the elution volume of the s tandard protein (v e) and the free volume (v0). The elution 
volume of blue dextran, with a molecular  weight of 2 x 106, was taken as v 0 [6]. Because of the high mole-  
cular  weight of this compound it can be assumed that its par t ic les  do not penetrate into the granules of the 
gel. The cal ibrat ion curve is shown in Fig. 2. 

The column used (see above) ensured the most  complete separat ion of proteins with the formation of 
sharply pointed peaks. After application of 4.5 mg CA to the column, elution was ca r r i ed  out with the above- 
mentioned buffer solution. The enzyme activity and protein content in the eluates were determined f rom the 
absorpt ion of light at a wavelength of 280 nm. The elution diagram of CA f rom the column is shown in Fig. 
3A. 

As Fig. 3A shows, the enzyme prepara t ion  was eluted as three protein peaks: the f i rs t  protein peal< 
corresponded to a molecular  weight of 89,000, the second (the shoulder on the first) to a molecular  weight 
of 59,000, and the third to one of 33,000. Fract ions  eluted between the f i rs t  and third protein peaks pos-  
sessed  enzyme activity. It was deduced f rom the calibration curve that the elution volume of the enzyme 
(36-36.5 ml) cor responds  to a molecular  weight of 59,000-58,200. The value obtained agrees with the mo-  
lecular  weight of CA determined by the sedimentat ion method in a sucrose  density gradient [4, 5]. 

Since only the protein with a molecular  weight of 59,000 possessed  enzyme activity (as is c lear  f rom 
(Fig. 3A), an attempt was made to purify the enzyme prepara t ion by repeated gel filtration. After the f r ac -  
tionation procedure  [1], the CA was subjected to gel fi l tration on a column measur ing  2.5 x 60 cm (V t = 3 00 cm 3) 
filled with Sephadex G-100. The active fractious, after salt ing out with ammonium sulfate, were subjected to 
analytical fract ionation on a column of the same size as that used to determined the molecular  weight. The 
elution pat tern is shown in Fig. 3 B. 

*The author is grateful  to L. N. Matveeva, of the Department of Biochemist ry  of Animals,  Moscow Univer- 
sity,  for allowing a previously  cal ibrated column to be used. 
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Two peaks  can be seen  on this d iagram:  one a pro te in  peak,  the other  a peak of CA activity. F r a c -  
t ions onthe r igh-hand slope (shoulder) of the pro te in  peak  p o s s e s s e d  enzyme activity.  The fact  that the 
pro te in  peak does not coincide with the act ivi ty  peak is evidence of the insufficient degree  of pur i f icat ion of 
the enzyme.  

During elution of the pro te in  f r o m  the column, an inc rease  in the specif ic  act ivi ty of the enzyme was 
observed.  This conf i rmed e a r l i e r  findings which showed that the specif ic  act ivi ty is inc reased  during f r a c -  
tionation. This  may  be explained by d issocia t ion  of the aggrega ted  complexes  fo rmed  in concentra ted  solu-  
tions of the enzyme.  * 
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with its descr ip t iom 

540 


