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The  natural  occurrence of f l -hydroxyaspart ic  acid 

The formation of f l -hydroxyaspar t ic  acid ir~ vltro.by a t r ansamina t 'on  react ion be tween  
oxaloglycolate  and g lu tamate  has been establ ished b y  studies carr ied ou t  in this 
l abora to ry  1 as well as by" the  independent  work of GARCIA-HW-RNANDEZ AND KUN 2. 
We  wish to  report  the  isolation of f l -hydroxyaspar t ic  acid from pancrea t ic  digests 
of casein. The isolation procedure  involved the removal  of the  aromat ic  amino acids 
from the hydro lysa tes  b y  adsorpt ion on charcoe] ~ and successive ch roma t og raphy  
of the resulting solutions on columns of Dcwex-x  formate  and Dowex-5o,  hydrogen  
form, with [14C]aspartic acid as a co lumn marker.  

The isolated compound  has been identified b y  the following enzymic reactions.  
Incubat ion  of the  isolated h y d r o x y a s p a r t a t e  and a -ke tog lu ta ra te  wi th  the t rans-  
aminase preparat ion from sheep brain  I resul ted in g lu tamate  format ion (Table I). 

The isolated amino acid (20 ~moles) in the  presence of 5o/~moles of ExaC]carbamyl 
phosphate  (specific ac t iv i ty ,  12,8o0 counts /min/~molc)  and the t r ansca rbamylase  
preparat ion from normal ra t  liver was enzymical ly  conver ted  into a single radio- 
active compound  (total  radioact iv i ty ,  47,8oo counts/min)  which on column and 
paper  chromatography  was identical wi th  known N - c a r b a m y l h y d r o x y a s p a r t a t e  
(ureidomalate) s. 

Fu r the r  identification of the  isolated compound  was achieved b y  chromato-  
graphic studies. The isolated amino acid gave the same Ri~ as au thent ic  hyd roxy -  
aspar ta te  in three different solvent  systems:  The dini t rophenyl  der iva t ive  of the  
isolated compound  was prepared ~. Pape r  ch romatography  ~ of the der ivat ive  gave 
an RF (o.24) identical with tha t  of a sample of au thent ic  N-din i t rophenylhydroxyo 
aspar ta te .  Addit ional  studies were carried out  on the au tomat ic  amino acid analyzer.  
The isolated compound,  synthe t ic  h y d r o x y a s p a r t a t e  (a mixture  of four isomers 8) 
and  erythro-~-hydroxy-L-aspartate 9 were added separa te ly  to a synthe t ic  mixture  of 
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T A B L E  I 

TRANSAMINATIDN OF ISOLATED HYDROXYASI~ARTIC ACID 

T h e  r e a c t i o n  s y s t e m s  c o n t a i n e d  20 p m o l e s  h y d r o x y a s p a r t a t e .  2o # m o l e s  a - k e t o g l u t a r a t e ,  ,daere  
i n d i c a t e d ,  20 t tg  p y r i d o x a l  p h o s p h a t e ,  4 m g  p r o t e i n  a n d  5 ° p rno les  p h o s p h a t e  buffer ,  p H  7.4, in 
a t o t s ]  eel .  oi  i .8 ml.  A f t e r  i n c u b a t i n g  fo r  x h a t  37 °, o 5 mt  4 g HCIO 4 was  ad d ed .  Th~ d e p r o t e i n -  
ized  s o l u t i o n s  were  a d j u s t e d  t o  p H  7 w i t h  4 N K O H  and  t h e  p r e c i p i t a t e d  KCIO 4 r e m o v e d  b y  
c e n t r i i u g a t i o n .  A l iquo t s  of t h e  s u p e r n a t a n t  so lu t ions  were  pas sed  ove r  [ × ~2 c m  O o w e x - I  
f o r m a t e  c o l u m n s .  G l u f a m a t e  a n d  h y d r o x v a s p a r t a L e  were  s e v a r a t e d  by e lu t ion  wit t ,  0.05 N fo rmic  
acid.  F r a c t i o n s  co r t t a in ing  t h e  i nd iv idua l  a m i n o  ac ids  were  a n a l y z e d  b y  the  n inhydr i r t  m e t h o d  s. 

I n d e p e n d e n t  a s s a y s  for  h y d r o x y a ~ p a r t a t e  were  m,~,lo by  t h e  p e r m d a t e  l~]~,'~3~od t. 

Rea£&vffa 
t t  ydro xyaspartate Gtut arrmte 

( lt~mJtes) hy: (.**moles) by: 
Nin/tydria Pe~iodate ,Yin~ydrin 

i s o l a t e d  h y d r o x y a s p a r t a t e  19. r ~9.3 o 
I s o l a t e d  h y d r o x y a s p a r t a t e  + a*ke tog lu ta r~ t t e  ~o. 4 I 1.3 8.8 
A u t h e n t i c  h y d r o x y a s p a r t a t e  19,5 x 9. ; o 
A u t h e n t i c  h y d r o x y a s p a r e a t e  + ~z -ke tog lu t a ra t e  t t .2 I I . ,  ~3. 3 

the known amino acids. Elut ion analysis of the three mixtures  was made. In each 
case, a single discrete peak, preceding the aspartie acid peak by  36 to 37 ml of effluent 
volume, was observed. I t  is of interest to note t h a t  this elution area corresponds in 
general  to  t ha t  of the  unknown compound reported by MOORE et aU ° to occur in 
protein-free ex t rac ts  of rat liver. 

On the basis of these enzymat ic  and chromatographic  studies the isolated 
compound has been identified as/~-hydroxyaspart ic  acid. Pre l iminary experiments in 
progress indicate tha t  this compound may  be isolated from aeid-hydrolyzed casein. 
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