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PURIF ICATION OF HUMAN PLATELET MONOAMIHE OXIDASE B 
BY HIGH PERFORMANCE L I Q U I D  CHROFIATOCRAPHY 

G.A.S. Ansari, Nutan T. Patel ,  Richard R. F r i t z  and Creed l-1. Abel l  

D i v i s i o n  o f  Biochemistry 

The U n i v e r s i t y  o f  Texas Medical Branch 

Galveston, Texas 77550 

ABSTRACl 

Human p l a t e l e t  rnonoamine oxidase (MA0 B), a membrane bound 
enzyme was p u r i f i e d  t o  homogeneity by DEAE- Sephacel co l  umn chrom- 
atography, chromatofocusing, and high performance l i q u i d  chromato- 
graphy (HPLC). The c r u c i a l  p u r i f i c a t i o n  step was HPLC on a anion 
exchange column (SynChropak AX 300). The HPLC column was e lu ted  
i n i t i a l l y  w i th  potassium phosphate b u f f e r  (100 mM, pH 7.4) f o r  10 
min a t  a f low r a t e  o f  1.0 ml/min, fo l lowed by a g rad ien t  (0-1%) o f  
o c t y l -  p- D-glucopyranoside ( o c t y l g l  ucoside) i n  the same b u f f e r  f o r  
10 min, and f i n a l l y  w i t h  bu f fe red  oc ty lg lucos ide  (1%) f o r  40 min. 
The e l u t i o n  o f  pargyl ine-bound o r  a c t i v e  MA0 was es tab l i shed by 
determining e i t h e r  r a d i o a c t i v i t y  i n  each g rac t i on  when l4$0 B had 
prev ious ly  been covalentlylbabeled w i t h  [ HI-pargyl i ne  [ H(G)] o r  
c j t a l y t i c  a c t i v i t y  us ing  [ C-methylenel-benzylamine as substrate.  
[ HI-pargyl ine-bound and a c t i v e  MA0 B e lu ted  from the column a t  
approximately 34 min. The ex ten t  o f  homogeneity and the subun i t  !Ir 
(approximately 59,000) o f  MA0 B were determined by sodiun-dodecyl 
s u l f a t e  polyacrylamide gel e lec t rophores is  fo l lowed by s i l v e r  
s t a i n i n g  f o r  p ro te ins .  

INTRODUCTION 
_I-- I-- 

Monoamine oxidase (amine: oxygen oxidoreductase, E.C. 
1.4.3.4.) (MAO) i s  an I ’ n t r i ns i c  membrane f l a v o p r o t e i n  l o c a l i z e d  i n  
the ou ter  mitochondria1 membrane (1). This enzyme has an approxi- 
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1408 ANSARI ET AL. 

mate molecular weight of 120,000 a n d  consists of two subunits, one 
of which contains covalently bound f lavin adenine dinucleotide. 
MA0 has been classif ied into two types, A and  B y  depending upon 
the i r  differences in sens i t iv i ty  t o  specif ic  inhibi tors  and  their  
preference fo r  different  amines as substrates.  MA0 A preferen- 
t i a l l y  deaminates 5hydroxytryptamine and norepinephrine and i s  
sensit ive t o  inhibit ion by clorgylinc ( 2 ,  3 ) ,  while MA0 B dea- 
minates benzyl amine and 6-phenylethylamine (4 )  and i s  preferen- 
t i a l l y  inhibited by pargyline ( 5 )  and deprenyl ( 2 ) .  
MA0 are present i n  most t issues ,  each being expressed in varying 
proportions in different  t issues  (6-10).  In human t issues ,  how- 
ever, platele ts  contain mostly DAO 6, whereas placenta has a high 
proportion of MA0 A. 

In this  a r t i c l e ,  we describe the purification of MA0 B from 
outdated human platelets ,  employing a three-step procedure which 
includes DEAE-Sephacel column chromatography, chromatofocusing, and 
high performance 1 iquid chromatography. 

Both  types of 

MATERIALS A N D  METHODS -- 

Chemi cal s: 
Octylgl ucoside (octyl-B-D-glucopyranoside) was obtained from 

Cal biochem-Behring Corp. [ HI-pargyl ine (Pargyl ine-HC1, specif ic  
ac t iv i ty ,  15 Ci/mmol) was purchased from New England Nuclear and 
[14C]-benzyl amine (Benzylarnine-HC1 [rnethylene-14C], specific ac- 
t i v i ty ,  1 4  mCi/mmol ) was obtained from ICN Pharmaceuticals, Inc. 

3 

Purification of FlAO from Huiqan Platelets :  
Platelet  rich plasma (PRP)  was obtained from The Univers 

Texas Hedical Branch Blood Bank immediately a f t e r  they became 
out-dated ( 7 2  hours a f t e r  blood drawing). The PRP was stored 

----I __ -_-_-_-_---__--_--l__l 
ty of 

n a  
cold-room overnight. 
(65 ml/unit) was used. 

contaminating red blood ce l l s  and lymphocytes. 

In each MA0 preparation, a batch of 25 units 

Pooled PRP was centrifuged a t  600 x g for  3 min to  remove 
The supernatant was 
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1409 HPLC PURIFICATION OF MONOAMINE OXIDASE €3 

c e n t r i f u g e d  a t  2,500 x g f o r  20 niin and t h e  p l a t e l e t s  c o l l e c t e d .  

The p l a t e l e t s  were washed by d i s p e r s i n g  i n  0.9% s a l i n e - 5  mM EDTA 

(sal ine-EDTA), pH 7.4, and then  c e n t r i f u g e d  a t  2,500 x g f o r  20 

min. A f t e r  two more washings w i t h  saline-EDTA s o l u t i o n ,  t h e  washed 

p l a t e l e t s  were suspended i n  c o l d  d i s t i l l e d  w a t e r  t o  a f i n a l  p r o t e i n  
c o n c e n t r a t i o n  o f  5 mg/ml. 
o v e r n i g h t ,  thawed, and c e n t r i f u g e d  a t  35,000 x g f o r  60 inin. The 

p e l l e t  was suspended i n  50 mM potassium phosphate b u f f e r ,  pH 8.0, 
c o n t a i n i n g  0.1% T r i t o n  X-100 ( f r e s h l y  prepared) .  
s i o n  was s t i r r e d  f o r  60 min a t  4"C, i t  was c e n t r i f u g e d  a t  35,000 x 

g f o r  30 min.  The p e l l e t  was resuspended i n  50 mM potass ium phos- 
phate b u f f e r ,  pH 8.0, c o n t a i n i n g  0.5% T r i t o n  X-100, s t i r r e d  f o r  60 
m in  a t  4°C and c e n t r i f u g e d  a t  150,000 x g f o r  60 min.  The superna- 

t a n t  c o n t a i n i n g  s o l u b i l i z e d  MA0 was d i a l y z e d  a g a i n s t  3 x 6000 m l  o f  
10 mN potass ium phosphate b u f f e r ,  pH 8.0, f o r  36-40 h. 

Then t h e  d i a l y z e d - e x t r a c t e d  MA0 was f r a c t i o n a t e d  on a 

DEAE-Sephacel (Pharmacia) column (2.6 x 40 cm) which had been 

p r e v i o u s l y  e q u i l i b r a t e d  w i t h  10 mM potassium phosphate b u f f e r ,  pH 
8.0. The column was developed by s tepw ise  e l u t i o n  w i t h  10 mM and 

100 mtl  potass ium phosphate b u f f e r ,  pH 8.0, and MA0 was e l u t e d  w i t h  

100 mrl potassium phosphate b u f f e r ,  pH 8.0, c o n t a i n i n g  0.25% T r i t o n  

X-100. 
t o g e t h e r  and t h e  a c t i v e  p r o t e i n  was p r e c i p i t a t e d  by adding s o l i d  
(NH4)2S04 t o  50% s a t u r a t i o n .  The m i x t u r e  was c e n t r i f u g e d  a t  30,000 

x g f o r  60 min and t h e  p r e c i p i t a t e  which f l o a t e d  on t h e  s u r f a c e  was 

c o l l e c t e d .  
phate, pH 8.0, c o n t a i n i n g  1% o c t y l g l u c o s i d e  and then  d i a l y z e d  
a g a i n s t  3 x 6000 m l  o f  0.025 M T r i s - a c e t a t e  b u f f e r ,  pH 7.4, f o r  
36-40 h. 

t o  a f i n a l  c o n c e n t r a t i o n  o f  1%. Th is  p r e p a r a t i o n  was f u r t h e r  
f r a c t i o n a t e d  on a P o l y b u f f e r  Exchanger 94 (Pharmacia) chromato- 
f o c u s i n g  column (0.9 x 27crn) acco rd ing  t o  t h e  i n s t r u c t i o n s  from 
Pharmacia F ine  Chemicals. The pH g r a d i e n t  was developed by e l u t i o n  

w i t h  200 m l  o f  e i g h t  t i m e s - d i l u t e d  P o l y b u f f e r  74 (Pharmacia), pH 
4.0, ( a d j u s t e d  w i t h  1 F.1 HC1) C o n t a i n i n g  1% o c t y l g l u c o s i d e .  

The suspension was f r o z e n  a t  -20°C 

A f t e r  t h e  suspen- 

The f r a c t i o n s  c o n t a i n i n g  h i g h  MA0 a c t i v i t y  were pooled 

The p r e c i p i t a t e  was d i s s o l v e d  i n  50 mN potassium phos- 

S o l i d  o c t y l g l u c o s i d e  was added t o  t h e  d i a l y z e d  s o l u t i o n  

The 2.8 
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ml f r a c t i o n s  were c o l l e c t e d  and were assayed f o r  a b s o r p t i o n  a t  280 

nm, pH, and MA0 a c t i v i t y .  The f r a c t i o n s  showing h i g h  MA0 a c t i v i t y  
nea r  pH 5.3 were pooled t o g e t h e r  and t h e  a c t i v e  p r o t e i n  f r a c t i o n  
was p r e c i p i t a t e d  by adding s o l i d  (NH4)2S04 t o  80% s a t u r a t i o n .  The 
f l o a t i n g  p r e c i p i t a t e  c o l l e c t e d  a f t e r  c e n t r i f u g a t i o n  a t  30,000 x g 
f o r  20 rnin was washed once w i t h  80% s a t u r a t e d  s o l u t i o n  o f  (NH4),S04 
i n  50 mM potass ium phosphate b u f f e r ,  pl-l 7.4. The washed p r e c i p -  
i t a t e  was d i s s o l v e d  i n  50 mlil potass ium phosphate b u f f e r ,  pl! 8.0, 
c o n t a i n i n g  1% o c t y l g l u c o s i d e  and d i a l y z e d  a g a i n s t  6000 m l  of 10 mM 
potassium phosphate b u f f e r ,  pH 7.4, f o r  24 h. T h i s  d i a l y z e d ,  

chromatofocused f r a c t i o n  was f u r t h e r  f r a c t i o n a t e d  by HPLC. 
HPLC was per formed on a Beckman model 334 G r a d i e n t  L i q u i d  

Chromatograph u s i n g  a SynChropak AX 300 column ( 4  x 300 mm), a 
Beckman model 153 a n a l y t i c a l  UV d e t e c t o r  c o n t a i n i n g  280 nm f i l t e r ,  
and an A l t e x  C-R1A processor .  One m l  o f  t h e  chromatofocused f r a c -  

t i o n ,  (0.5-0.7 mg p r o t e i n )  i n  10 mM potass ium phosphate b u f f e r ,  pH 
7.4, was i n j e c t e d  and e l u t e d  w i t h  potass ium phosphate b u f f e r ,  (100 
mM, pH 7.4) f o r  10 min, f o l l o w e d  by a g r a d i e n t  (0-1%) o f  o c t y l g l u -  
c o s i d e  i n  t h e  same b u f f e r  f o r  an a d d i t i o n a l  10 min.  C a t a l y t i c a l l y  
a c t i v e  MA0 was e l u t e d  w i t h  phosphate b u f f e r  c o n t a i n i n g  1% o c t y l g l u -  
cos ide  f o r  40 min. 

th roughou t  t h e  e l u t i o n  p r o f i l e .  

ge the r  and d i a l y z e d  a g a i n s t  10 mM potass ium phosphate b u f f e r ,  pH 
7.4, f o r  24 h .  

graphed on t h e  tlPLC column as desc r ibed  above. The a c t i v e  f r a c -  
t i o n s  were pooled, d i a l y z e d ,  and l y o p h i l i z e d  b e f o r e  e l e c t r o p h o r e s i s .  

A f l o w  r a t e  o f  1.0 n l / m i n  was ma in ta ined  

F r a c t i o n s  c o n t a i n i n g  c a t a l y t i c a l l y  a c t i v e  FlAO were pooled t o -  

The d i a l y z e d  f r a c t i o n  (2.0 m l )  was rechromato- 

RAO A c t i v i t y  De te rm ina t ion :  

MA0 a c t i v i t y  was assayed by  t h e  b a s i c  procedure o f  Wurtrnan and 
Axe l rod  (11). 

( s p e c i f i c  a c t i v i t y ,  2 mCi/mmole), 50 mF? potass ium phosphate b u f f e r ,  

pH 7.4, and t h e  enzyme i n  a t o t a l  volume o f  15 p l .  The m i x t u r e  was 
incuba ted  a t  37°C f o r  30 min.  

t r a n s f e r r i n g  t h e  m i x t u r e  t o  an i c e  b a t h  and add ing  3 ~1 o f  6 El HC1. 

- -------- -- - - - --- - - 

The assay m i x t u r e  c o n t a i n e d  2 mlL1 [14C]-benzylamine 

The r e a c t i o n  was te rm ina ted  by 
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FRACTION NUMBER (3.0 ml/FRACTION) 

FIGURE 1 

Chromatofocusing of DEAE-Sephacel f r ac t ion  proteins on Poly- 
buffer Exchanger 94 column. Column s i ze :  0.9 x 30 cm. Bed h e i g h t :  
27 cm. Elution conditions:  S t a r t i ng  buffer - -  0.025 I1 Tris -ace ta te ,  
pH 7.4, containing 1% octylglucoside; Elution buffer - -  Polybuffer 
74 (8  times d i l u t e d ) ,  pli 4.0, containing 1% octylglucoside; Flow 
r a t e :  32 m L / h .  

A .  Sample: 48 mg of DEAE-Sephacel f r ac t ion  protein i n  0.025 M 

Tris -ace ta te ,  pH 7.4, containing 1% octylglucoside applied on 
the  column. Each individual f r ac t ion  was assayed f o r  pH, 
absorbance a t  280 nm, and c a t a l y t i c  a c t i v i t y .  

Two types of blanks were used: a t i s s u e  blank, i n  which 3 111 of G 
M HC1 was added to  the complete reaction mixture before incubation; 
and a water blank, i n  which the enzyme was replaced by an equiv- 
a l en t  volume of water. 
t rac ted  w i t h  120 1~1 of toluene and centrifuged. Sixty ~1 of the 
toluene layer  was mixed with 3.0 ml of ScintiVerse I (F isher  
S c i e n t i f i c  Co.) cocktail  and counted. The spec i f i c  a c t i v i t y  of the 

The [14C]-benzyl a1 dehyde formed was ex- 
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FRACTION NUMBER (3.0 ml/FRACTION) 

FIGURE 1 (continued) 

E. Sample: 35 mg of ['HI-pargyl ine  t rea ted  DEAE-Sephacel f r a c t i o n  
proteins i n  0.025 M Tris -ace ta te ,  pH 7.4, containing 1% octy l -  
glucoside applied on the colunin. Absorbance p r o f i l e  a t  280 nm 
was obtained by coupling LKB Uvicord I 1  to the column. Each 
individual f r ac t ion  was assayed f o r  pH and [ H] a c t i v i t y  (10 
1-11 a l iquot  from each f r ac t ion  was mixed w i t h  4.0 m l  PCS count- 
i n g  f l u i d  from Amersham Corporation and counted i n  Beckman LS 
8000 s c i n t i l l a t i o n  counter ) .  

3 

14 enzyme was expressed as  nmol es of [ 
protci  n . 

C]- benzyl a1 dehyde formed/h/mg 

J3H]- Parjyl i ne Bi_n_d_i~g-t~J~'&): 

with 0.96 ml of 0.5 M potassium phosphate buffer,  pH 7.4,  and 0.097 
m l  of [ HI-pargyline so lu t ion  ( spec i f i c  a c t i v i t y ,  15.3 Ci/n!role) i n  
a t o t a l  volume of 9.6 ml. The mixture was incubated a t  37OC f o r  60 
min, cooled on ice ,  and then dialyzed aga ins t  3 x 6000 ml o f  2 5  mM 
Tr i s -ace ta te  buffer (pH 7.4) f o r  60 h .  

3 e lec t rophores i s  showed t h a t  the [ H] a c t i v i t y  was concentrated in  
the protein band having a M r  of about 59,000, demonstrating 
spec i f i c  labe l ing  of EIAO. 

The DEAE-Sephacel f r ac t ion  (22.6 mg protein/8.0 rnl) was mixed 

3 

SDS-polyacrylamide gel 
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A n a l y t i c a l  l le thods : 

Lowry gt 2.. (12) ,  u s i n g  bov ine plasma gamma g l o b u l i n  as s tandard.  
SDS-polyacrylamide gel  e l e c t r o p h o r e s i s  analyses o f  t h e  f r a c t i o n s  
were c a r r i e d  o u t  acco rd ing  t o  Fai rbanks (13), wi th  2.5% s t a c k i n g  
gel  and 7.5% r u n n i n g  g e l .  

desc r ibed  by M e r r i l l  _st a!. (14) .  
p u r i f i e d  b e f o r e  use by t h e  procedure desc r ibed  by Chang and Bock 

- -- -----_I 
The p r o t e i n  c o n c e n t r a t i o n  was determined by t h e  method o f  

P r o t e i n s  were s t a j n e d  w i t h  s i l v e r  as 
Commercial T r i t o n  X-100 was 

(15) .  

A t h r e e  s t e p  method i n c l u d i n g  DEAE-Sephacel column chromato- 
graphy, chromatofocus ing on P o l y b u f f e r  Exchanger 94 (Pharmacia) 

column, and HPLC employing an an ion  exchange column has been used 
t o  p u r i f y  human p l a t e l e t  MA@ t o  a s i n g l e  band on SDS-polyacrylamide 

ge ls .  
f u g a t i o n  o f  a f reeze- thawed p l a t e l e t  suspension w i t h  b u f f e r e d  

d e t e r g e n t  (0 .1% T r i t o n  X-100) d i d  n o t  r e l e a s e  HA0 a c t i v i t y  i n t o  t h e  
wash. F u r t h e r  t r e a t m e n t  w i t h  b u f f e r e d  0.5% T r i t o n  X-100 s o l u b i l -  
i z e d  4 5 - 5 s  ( 4  p r e p a r a t i o n s )  o f  t h e  p l a t e l e t  MA0 a c t i v i t y .  T h i s  

e x t r a c t i o n  s t e p  i nc reased  t h e  s p e c i f i c  a c t i v i t y  5.8 t imes  (Tab le  1, 
F r a c t i o n  B) .  On f u r t h e r  f r a c t i o n a t i o n  o f  t h e  d i a l y z e d  T r i t o n  X-100 
s o l u b i l  i z e d  e x t r a c t  on a DEAE-Sephacel column, HA0 a c t i v i t y  was 

e l u t e d  w i t h  100 mN potassium phosphate b u f f e r ,  pH 8.0, c o n t a i n i n g  
0.25% T r i t o n  X-100. The enzyme f rom t h e  pooled a c t i v e  f r a c t i o n s  

a f t e r  p r e c i p i t a t i o n  w i t h  50% ammonium s u l f a t e  s a t u r a t i o n  showed a 
2.5 f o l d  i nc rease  i n  s p e c i f i c  a c t i v i t y  ( t o t a l  p u r i f i c a t i o n :  14.7 

f o l d ;  Table 1, F r a c t i o n  C ) .  Upon chromatofocus ing,  which separates 
p r o t e i n s  on t h e  b a s i s  of d i f f e rences  i n  i s o e l e c t r i c  pHs, IIAO a c t i v -  
i t y  was e l u t e d  as a sharp peak a t  pH 5.3 ( F i g u r e  1 A  and 1B). 
P r o t e i n s  a r e  e l u t e d  from t h e  column by pH g r a d i e n t s  generated by 

i n t e r a c t i o n  o f  p o l y b u f f e r  exchanger e q u i l i b r a t e d  a t  one pH w i th  
p o l y b u f f e r  ( e l u e n t )  which has been a d j u s t e d  t o  a second, l o w e r  pH 

va lue .  Th is  s t e p  o f  p u r i f i c a t i o n  d i d  n o t  r e s u l t  i n  an i nc rease  i n  

Treatment o f  t h e  membrane f r a c t i o n  ob ta ined  a f t e r  c e n t r i -  
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HPLC PVRIFICATION OF MONOAMINE OXIRASE B 1415 

Figure 2 

SDS-polyacrylamide gel profile of various fractions.  Electro- 
phoresis was run and stained for  proteins w i t h  s i lver  as described 
in Materials and Methods. Lane 1: DEAE-Sephacel fraction (10 ug 
protein);  Lane 2: Chrotnatofocused fraction (10 yg protein);  Lane 3 
and 4: HPLC fraction a f t e r  f i r s t  run (2 .6 and  5.2 1-ig protein) ;  Lane 
5 and 6: HPLC fraction a f t e r  second run (1.0 and 2.0 ug protein);  
Lane 7: BioRad high molecular weight markers (0 .3  pg protein per 
band--from top t o  bottom, B-galactosidase, 130,000; phosphorylase 
B, 95,000; bovine serum albumin, 66,000; ovalbumin,  43,000); Lane 
8: BioRad low molecular weight markers (0.3 ug protein per band-- 
from t o p  t o  bottom, phosphorylase B, 95,000; bovine serum albumin, 
66,000; oval bumin, 43,000; carbonic anhydrase, 30,000; soybean 
trypsin inhibi tor ,  21,000; lysozyme, 14,338). The arrow indicates 
the position of MAO, corresponding to I'l, 59,000. 
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1416 ANSARI ET AL. 

s p e c i f i c  a c t i v i t y  o f  t h e  MA0 (Table 1, F r a c t i o n  D),  b u t  
SDS-polyacrylamide gel  e l e c t r o p h o r e t i c  a n a l y s i s  showed inc reased  
c o n c e n t r a t i o n  o f  t h e  HA0 p r o t e i n  (H, around 59,000) w i t h  e l i m i n a -  
t i o n  o f  seve ra l  o t h e r  p r o t e i n s  p r e s e n t  in .  t h e  DEAE-Sephacel f r a c -  

t i o n  ( F i g u r e  2, l a n e s  1 and 2 ) .  The l o s s  o f  a c t i v i t y  a t  t h i s  s tage 

c o u l d  be a t t r i b u t e d  e i t h e r  t o  removal o f  a p r o t e i n  o r  l i p i d  com- 
ponent r e q u i r e d  f o r  RAO a c t i v i t y ,  o r  exposure o f  t he  VAO p r o t e i n  t o  

i t s  i s o e l e c t r i c  pH, w i t h  p a r t i a l  d e n a t u r a t i o n  o f  t h e  enzyme. 

1.9% recovery  o f  HA0 a c t i v i t y .  die a l s o  l a b e l e d  MA0 B p r o t e i n  i n  
t h e  DEAE-Sephacel f r a c t i o n  w i t h  [ H I - p a r g y l i n e ,  a s e l e c t i v e  ir- 
r e v e r s i b l e  HA0 B i n h i b i t o r ,  and f r a c t i o n a t e d  the  l a b e l e d  m a t e r i a l  

by chromatofocus ing.  The [3H ] -pa rgy l i ne  l a b e l e d  MA0 e l u t e d  a t  pH 

5.3 ( F i g .  l B ) ,  w i t h  70% recovery  o f  r a d i o a c t i v i t y .  
SDS-polyacrylamide gel  e l e c t r o p h o r e s i s  o f  e i t h e r  t h e  [ H I - p a r g y l i n e  

l a b e l e d  DEAE-Sephacel f r a c t i o n  o r  t h e  chromatofocused f r a c t i o n  

r e s u l t e d  i n  r e c o v e r y  o f  t h e  [ H] i n  a s i n g l e  p r o t e i n  band c o r -  

responding t o  Mr 59,000 ( r e s u l t s  n o t  shown). 

f o l l o w  t h e  p u r i f i c a t i o n  o f  MAO. 

change column (SynChropak AX 300) was employed u s i n g  a g r a d i e n t  o f  

b u f f e r e d  o c t y l g l u c o s i d e  ( F i g  3, A and B ) .  
NAO o r  [ H I - p a r g y l i n e  l a b e l e d  MA0 was c o n s i s t e n t l y  e l u t e d  from t h e  

HPLC column i n  f r a c t i o n  34. The e l e c t r o p h o r e t i c  p a t t e r n s  o f  t h i s  

f r a c t i o n  on SDS-e lec t rophore t i c  g e l s  showed two ma jo r  bands w i t h  PIr 

59,000 and 28,000 ( F i g u r e  2; l anes  3 and 4 ) .  The 28,000 Mr p r o t e i n  
was e a s i l y  removed by r e p e a t i n g  t h e  HPLC s t e p  ( F i g u r e  2 ;  l a n e s  5 
and 6). 
i nc rease  i n  s p e c i f i c  a c t i v i t y  ( t o t a l  p u r i f i c a t i o n :  43.2 f o l d ;  Table 
1, F r a c t i o n  E ) .  The f i n a l  p r e p a r a t i o n  o f  p u r i f i e d  MA0 B f rom human 

p l a t e l e t s  i s  s u i t a b l e  f o r  p r o d u c t i o n  o f  a n t i b o d i e s  and p r o t e i n  

c h a r a c t e r i z a t i o n .  

The chrornatofocusing s t e p  gave 0.13% recovery  o f  p r o t e i n  and 

3 

3 

3 

Thus, t h e  
[ 3 H I -pa rgy l  i n e  l a b e l i n g  technique p r o v i d e d  a conven ien t  way t o  

I n  t h e  n e x t  s t e p  o f  p u r i f i c a t i o n ,  an HPLC w i t h  an an ion  ex- 

The c a t a l y t i c a l l y  a c t i v e  
3 

T h i s  s t e p  o f  p u r i f i c a t i o n  r e s u l t e d  i n  a f u r t h e r  3 f o l d  

The e x t e n s i v e  p u r i f i c a t i o n  of HA0 B u s i n g  t h i s  procedure 

derqonstrates t h a t  t h i s  p u r i f i c a t i o n  scheme can be s u c c e s s f u l l y  
a p p l i e d  t o  t h e  p u r i f i c a t i o n  o f  meirbrane bound p r o t e i n s ,  a1 though we 
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Figure 3 

ieparation of MA0 protein from chromatofocused fraction by 
HPLC. The sample (0 .5  - 0.7 mg protein) in 10 mM potassium phos- 
phate buffer, pH 7 . 4 ,  was injected on SynChropak AX 300 column ( 4  x 
300 mm). 

A .  Catalytically active chromatofocused fraction: 
A1 ternate fractions were assayed for MA0 ac t iv i ty .  

3 B. [ HI-pargyline treated chromatofocused fraction: 
10 ~1 aliquots from the al ternate  fractions were 
mixed with 4.0 ml of PCS counting f luid (hershani 
Corporation) and [ H] ac t iv i ty  determined in Beckman 
LS 8000 sc in t i l l a t i on  counter. 

3 
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1418 ANSARI ET AL. 

l o s t  considerable enzynie ac t iv i ty  during the chromatofocusing step. 
In  such purification schemes, octylglucoside represents the deter- 
gent of choice because i t  does n o t  in terfere  with UV detection, i t  
i s  a re la t ively mild nonionic detergent permitting retention of 
ca ta ly t ic  ac t iv i ty ,  and i t  i s  easi ly  removed by dialysis .  

This research was supported by WIMH grant KH-34757 and the 
Mu1 t idiscipl  inary Research Program on Schizophrenia. Ile t h a n k  Mrs. 
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tance. We are a lso grateful t o  Dr. Constance Denney for careful 
edit ing the manuscript. 
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