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no-b-hydroxyvaleric acid, which is formed as the
reduction product of an acylated glutamic acid,
could be identified by high voltage paper electro-
phoresis and paper chromatography. These results
can also be interpreted only on the basis of an
anhydride intermediate.
A tryptic digest of the reduced protein gives
evidence that the glutamic acid in question is
Glu-270.

CARBOXYPEPTIDASE A, EVIDENCE
FOR AN ANHYDRIDE INTERMEDIATE

PS2.27 — TH
In the reaction of carboxypeptidase A, a Zn 2 +
containing exopeptidase, it is still in discussion,
whether Glu-270 forms a covalent anhydride inter-
mediate with the acyl group of the substrate or is
involved in a general base catalysis mechanism.
Evidence for an acyl enzyme has been obtained at
—60°C only spectroscopically with one ester subs-
trate, the O-(trans-p-chlorocinnamoyl)-L-phenyl-
lactate (Makinen).
Since it should be possible to trap such an anhy-
dride intermediate with nucleophiles under condi-
tions where accumulation can be expected, we in-
cubated the enzyme at —75°C with several hippu-
ric esters or -peptides in the presence of hydroxy-
lamine and O-methylhydroxylamine. Thus the
enzyme could be inactivated, while it was still
active in the blank probe with the same concentra-
tion of hydroxylamine. Inactivation was most effi-
cient with hippuryl glycolic acid, a relatively slow
substrate for the carboxypeptidase A. A hydroxa-
mate group within the protein could be identified
by the visible spectrum of its Fe 3 +-complex, which
was characteristic for that of a glutamic acid.
Such a hydroxamate group, responsible for the
inactivity of the enzyme and produced only in the
presence of a substrate, can be expected, if this
glutamic acid forms an anhydride intermediate.
Furthermore we could stabilize the acyl enzyme by
adding denaturating agents at —60°C during the
reaction with hippuryl-L-phenylalanin or O-(trans-
-p-chlorocinnamoyl)-L-phenyllactate. This loaded
enzyme was reduced with [ 3H] NaCNBH 3 . After
complete hydrolysis of the protein the [ 3H] a-ami-
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THE INTERACTION OF ZINC IONS
WITH ARSANILAZOTYROSINE-248-
CARBOXYPEPTIDASE A

Arsanilazotyrosine-248-carboxypeptidase A([(Azo-
-CPD)Zn]) [1] is a derivative modified with chro-
mophoric arsanilazotyrosine-248 residue. [(Azo-
-CPD)Zn] has almost the same activity as native
carboxypeptidase A. It has proven particularly
useful for studying the conformation of the enzy-
me [2] and metal binding to the apo-enzyme [3].
At pH 7.5-8.8, the arsanilazotyrosine-248 residue
forms an intramolecular complex with the zinc ion
at the active site and gives a characteristic optical
absorption at 510 nm.
When excess zinc ions were added to
[(Azo-CPD)Zn], the characteristic red color,
which arose from the intramolecular complex of
the arsanilazotyrosine-248 residue with the active
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