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Chromatographic Purification, Crystallization and 
Aminotransferase Properties 

Numerous  au thors  d e m o n s t r a t e d  t h a t  amino t rans fe r -  
ases are  p re sen t  in vegetable  t issues, the i r  ac t iv i ty  vary ing  
f rom one species to ano the r  or dur ing  the  g rowth  and  
deve lopmen t  of plants .  Thus,  CRUICHSHANK and  ISHER- 
WOOD ~ s tudied  g lu tamic-a lanine  and  g lu tamie-aspar t ic  
t r ansaminase  f rom w h e a t  germ. BAPTIST 2 PAT\VARDHAN 8, 
DAVIES and ELLIS ~ isolated,  by  the  m e t h o d  of prec ip i ta -  
t ions  f rac t ioned  wi th  (NH4)2SO 4 and  by  c h r o m a t o g r a p h y  
on column, g lu tamic-oxaloacet ic  t r ansaminase  f rom cauli- 
flower. 

The purpose  of the  p resen t  work  consists  in ch romato -  
graphic  purif icat ion,  crysta l ] izat ion and s tudy  of cer ta in  
physical  and chemical  proper t ies  of vegetable  L-alanine: 
2 -oxoglu ta ra te -amino t rans fe rase  f rom Glycine hispida 
seeds. 

Material and methods. The ex t rac t ion  of pro te ins  was 
effected f rom acetonic  powder  of C-lycine h ispida  seeds 
a t  the  t e m p e r a t u r e  of 4 ~ 60 min,  wi th  40 ml KH2PO4/ 
K2HPO 4 5•  10-aM, p H  7.5 buffer.  

The resul t ing homogena t e  was f i l tered and centr i fuged 
for 30 min  at  20,000 • g and  the  s u p e r n a t a n t  was em- 
p loyed for t he  subsequen t  enzyme purif icat ion.  

Pro te in  de t e rmina t i on  was effected according to the  
m e t h o d  of LOWRY et al. 5. Measuremen t  of L-alanine: 
2 -oxoglu ta ra te -aminot rans fe rase  act ivi ty ,  was carried out  
according to the  m e t h o d  of ROSEN e t a ] .  6. E n z y m e  
specific ac t iv i ty  was expressed in EC I.U.B_ units:~xM 
pyruv ic  acid/rain/rag protein .  

All reagents  employed  in the  p resen t  work  were 
furn ished  by  the  f i rms Merck, ]3Dtt,  Calbiochem and  
P h a r m a c i a  Uppsala .  

Total  ex t r ac t  was adsorbed  on a co lumn of Sephadex  
G-50 m e d i u m  ( 2 3 •  and  e luated  at  a ra te  of 
13 ml/h.  Column elut ion was achieved wi th  a KH2PO4/ 
K~HPO 4 5 ;K 10-~dlA r, pH 7.5 buffer  solution,  and fract ions 
of 10 ml  each were collected. Elua tes  ob ta ined  from the  
co lumn of Sephadex  G-50 m e d i u m  were passed on a 
co lumn of DEAE-ce l lu lose  SS (22 • 1.8 cm). E lu t ion  was 
achieved by  successive in t roduc t ion  of p H  7.5 buffer  
solut ions:  1 0 m l  of 2 •  2 0 m l  of 5 •  and 
50 ml of 6 • 10-1M phospha te s  buffer.  A re la t ively  great  
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enzyme  ac t iv i ty  was de tec ted  exclusively in f ract ions  
e luated  wi th  6 • 10-1M po tas s ium p h o s p h a t e  buffer.  

These samples  were reuni ted,  d ia lyzed  for 24 h agains t  
a 5 • 10-3 M po tas s ium p h o s p h a t e  buffer,  and the  d ia lysa te  
was in t roduced  on a co lumn of DEAE-ce l lu lose  of t he  
h y d r o x y l a p a t i t e  t ype  (9 .5•  era). The  column was 
eluated wi th  30 mI of 2 • 10-2M, p H  7.5 p h o s p h a t e  buffer  
solut ion and f ract ions  of 2 ml  each were collected. 

These eluates  were in t roduced  on a h y d r o x y l a p a t i t e  
column (12.5 x 1.8 cm) p r epa ra t ed  af ter  TISELIUS, HJER- 
TEN and  LEVlN v. The h y d r o x y l a p a t i t e  co lumn was sub- 
sequent ly  e luated wi th  solut ions of p h o s p h a t e  buffer  
p H  7.5 of d i f ferent  molar i t ies :  15 ml - -  2 •  10-2M, 20 ml 
-- 4•  10-2M, 15 mI -- 8 • t 0 - 2 M  and  25 ml - -  2 • 10-1M 
buffer  solutions and  eluates of 2 ml each were collected. 
P ro te ins  w i th  enzyme ac t iv i ty  are e luated  in 4 • 10-~M 
potass ium p h o s p h a t e  buffer  solution. 

Finally,  f ract ions wi th  enzyme ac t iv i ty  were in t roduced  
on a co lumn of Sephadex  G-50 med i u m equi l ibra ted  wi th  
NaC1 1 • 10-~M and the  co lumn was  e lua ted  wi th  25 ml  
of NaC1 1 • 1 0 - I M  solut ion and  40 ml NaC1 2 x 10-1M 
solution. Prote ins  were de tec ted  in eluates ob ta ined  af ter  
the  in t roduc t ion  o f  NaC1 1 x 10-~M. 

Results c~nd discussion. In  Table I, the  advances  recorded 
in enzyme pur i f ica t ion dur ing  the  successive opera t ions  
descr ibed above are noted.  Pur i f ica t ion  procedure  was 
accompanied  by  the  analysis  of p repa ra t ions  of enzyme 
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Table I. Purification of L-alanine-2-oxoglutarate-aminotransferase extracted from GZycine hispida var. Cheepewa seeds. Substrate-nL-alanine 

Fraction Volume Formed Protein Protein Specificity Purification Yield 
(mi) pyruvie acid (mg/ml) in sample (~xM pyruvie factor (%) 

(~zM/min]37 ~ (mg) acid/rag 
protein/ 
rain/37 ~ 

Total extract 40 

Fraction I from the column 50 
of Sephadex G-50 medium 

Fraction IV from the column 12 
of DEAE cellulose SS 

Fraction VI frmn the column of DEAE 12 
cellulose of the hydroxylapatite type 

Fractions VII and VfII from the I6 
hydroxylapatite column 

Fraction IX (or fractions X) from 2 
the colmnn of Sephadex G-50 medium 

51,360 11.25 450 114.1 1.0 100 

47,050 5.15 275.5 183 1.6 91.4 

- 6.2 74.4 318.8 2.7 - 

29,448 1.0 12 2,454 21.5 57.3 

24,544 0.217 4.082 7,069 61.9 47.8 

1,543 0.029 0.058 26,448 231.9 3.0 
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purif ied by  the  me thod  of disc electrophoresis  on poly-  
acry lamide  gel s. 

Purif ied fract ions ( IX and (or) X, Table  I) were 
employed  for enzyme crysta l l izat ion in the  presence  of 
2-oxoglutaric acid w i th  (NH4)~SO 4 (Figure 1, a) and e thy l  
alcohol (Figure 1, b). L-a lan ine :2-oxoglu ta ra te -amino-  
t ransferase  crysta ls  f rom (NH4)2SO 4 solution remind,  as 
shape,  of ano the r  t ransferase,  isolated and crystal l ized 
by  WADA and MORINO 9 f rom bovine  liver. 

Spec t rum of absorp t ion  in ultraviolet ,  a t  d i f ferent  p H  
values, of L-alanine : oxog lu ta ra te -amino t rans fe rase  prep-  
ara t ion  is no t  sensibly modif ied  and tallies wi th  MARTINEZ- 
CARRION and JENKIN'S da t a  ~~ descr ibed for D-a l an ine :  
D-g lu tamate - t ransaminase  isolated f rom bacter ia l  cul- 
tures.  The re la t ionship  A~s0/A~60 is in mos t  cases be tween  
1.18 and 1.27, very  close to t h a t  of o ther  t r ansaminases  
isolated f rom p lan ts  ~ or of o ther  vegetable  t ransferases  

_ 1.2712 
Purif ied enzyme has an act ion p H  o p t i m u m  at  7.5 in 

po tass ium phospha t e  buffer  and at  37 ~ At  a t empera -  
ture  of 45~ af ter  the  first  10 min  enzyme the rmie  
dena tu ra t ion  IJrobably begins, since, in this  case, enzyme  
ac t iv i ty  suddenly  diminishes  a t  exposal  in tervals  of 20, 
30 and 40 rain. 

Purif ied enzyme prepara t ions  mani fes t  a h igh spe- 
cificity t r an s ami n a t i n g  DL-alanine a t  a high speed. Of 
o ther  amino  acids which can be submi t t ed  to t r ansamina -  
tion, a t t en t ion  is a t t r a c t ed  only by  serine, which is 
t r a n s a m i n a t e d  wi th  cL-oxog!utaric acid a t  a speed which 
forms abou t  59% of DL-alanine t r ansamina t i on  in tens i ty .  
L-leucine and L-phenyl alanine are no t  t r a n s a m i n a t e d  at  
a speed de tec tab le  by  the  m e t h o d  employed  by  us, while 
L-asparagine, L-valine and  L-isoleucine are t r a n s a m i n a t e d  
at  a much  lower speed. Similar  results  were likewise 
recorded by  WILSON, KING and BuRRIS for o ther  vegetable  
t r ansaminases  ~3. 

Inf luence  of d i f ferent  cat ions upon  vegetable  L-alanine: 
2-oxoglu tara te -aminot ransferase  ac t iv i ty  is shown in 
Table II .  

Michaelis cons tants ,  assessed by  procedures  described 
by  D i x o n  and WEBB 1~, were 31.2 m M  for alanine, while 
for 2-oxoglutaric acid it is 0.936 raM. 

At  p resen t  new exper imen t s  are being unde r t aken  
concerning the  connect ion be tween  apoenzyme  and phos-  
phopyr idoxa l .  

Photomicrographs of samples of alanine: 2-oxogIutarate-amino- 
transferase isolated from Glycine hyspida var. Cheepewa. a) Crystal- 
lization from (NH4)2SO ~ solution. • 660. b) Crystallization from 
ethilic alcohol. • 660. 

Table II. Action of certain cations upon the activity of vegetable 
L-alanine-2- oxoght arate-aminotransferase 

Nature of cation Formed pyruvic acid % 
(~xM • 104/min) 

AgNO~ 221 46.3 
MgC12 1-81 37.9 
MnCI~ 383 80.3 
KsFe(CN)6 315 66.0 
CoCI 2 238 49.9 
HgC12 0.0 0.0 
NaN3 277 58.0 
KCN 198 4.2 
ZnC12 201 42.1 

Cm~trol sample 477 100.00 

Enzyme concentration in reaction medium 66.5 ~g; pH 7.5 ; samples 
were incubated for 20 min at 37 ~ 1 • 10 aM cation solutions were 
used, while their final concentration in reaction medium was 1 M. 

Zusammen]assung. L - A l a n i n - 2 0 x o g l u t a r a t a m i n o t r a n s -  
ferase aus Soya, Glycine hi@ida, wurde  230fach gereinigt  
und  kristal l is iert  sowie einige phys ika l i sch-chemische  
E igenschaf ten  (Michaelis Kons tan te ,  spezifische Wir-  
kung, pH,  Tempera ture inf iuss ,  ionale Wirkungen  und  
Metaboli ten)  wurden  s tudier t .  
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