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Summary 

Aspartase (L~aspartate ammonia-lyase, EC 4.3.1.1} of  Escherichia coli, 
already of  full activity, is 3--5-fold activated by  a limited proteolysis with tryp- 
sin (Mizuta, K. and Tokushige, M. (1976) Bi0chim. Biophys. Acta 4 5 2 , 2 5 3 - -  
261).  Structural bases for the  activation were investigated. 

The NH2-termini of  the native enzyme and of  the trypsin-activated enzyme 
were found to be equally serine, as analyzed by the dansylation method.  
However,  the COOH-terminal glutamate of  the native enzyme was altered to 
arginine upon  activation, as revealed by  treatments with carboxypeptidases Y, 
A and B. The released peptides were obtained by  molecular sieve membrane 
filtration following trypsin activation of  the enzyme. The peptides were sepa- 
rated by  high voltage paper electrophoresis, and the amino acid composi t ion 
and the terminal residues were determined. The results showed that one or a 
few related peptides consisting of  7--17 residues were released from the COOH- 
terminal upon  activation. 

The circular dichroism spectrum of  the enzyme suggested that  the helical 
content  of  the activated enzyme was about  5% less than that  o f  the native 
enzyme, an indication that  the trypsin-activated enzyme has a somewhat  looser 
conformat ion than the native enzyme. Determination of  the fluorescence decay 
t ime of  the enzyme protein indicated that  the t ryptophan residue became more 
exposed to outer  environment than that  of  the native enzyme upon trypsin- 
activation. 
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Introduction 

Aspartase (L-aspartate ammonia-lyase, EC 4.3.1.1) catalyzes the reversible 
conversion of  L-aspartate to fumarate and NH~. The enzyme purified from 
Escherichia coli W cells has a molecular weight of  193 000 and is composed of  
four subunits of  identical molecular weight [1]. One or two sulfhydryl groups 
per enzyme subunit have been found to be essential for enzymatic activity [2 ]. 
As previously reported [ 3,4],  the enzyme is markedly activated by  trypsin (EC 
3.4.21.4) t reatment  without  an appreciable alteration of  the molecular weight. 
Not only the V value but  also the S0. 5 value and Hill coefficient for L-aspartate 
considerably increase upon activation. As the trypsin-mediated activation 
proceeds, a marked difference absorbance spectrum of the trypsin-treated 
aspartase vs. untreated aspartase appears with negative absorbance maxima at 
278 and 285 nm, indicating that some aromatic amino acid residue(s) of  the 
enzyme protein becomes exposed to hydrophilic environment upon trypsin- 
activation. When the trypsin-activated enzyme is denatured in 4 M guanidine- 
hydrochloride,  followed by  removal of  the denaturant by dilution, the enzyme 
activity is readily restored to as much as 1.5-times that of  the native enzyme, 
indicating that the trypsin-activated enzyme is a stable molecule. The results 
obtained in previous reports indicate that  the trypsin-activated aspartase is a 
more efficient catalyst than the native enzyme. It is of  interest to note how 
such a highly active enzyme species is produced in spite of  the minor degree of  
peptide cleavage. In this communication,  chemical and conformational  features 
of  the trypsin-mediated activation are described. 

Materials and Methods 

Materials. Insoluble trypsin on polyacrylamide and dansyl (5-dimethyl- 
amino-naphthalene-l-sulfonyl) chloride were obtained from Sigma. Carboxy- 
peptidase A and B (EC 3.4.17.1 and 3.4.17.2), chymotrypsinogen A, hen egg 
and bovine serum albumin, and phosphorylase b (EC 2.4.1.1) were from Boeh- 
ringer Mannheim. All other chemicals were of analytical grade. 

Enzyme preparations. Aspartase was purified from E. coli W cells as described 
previously [1 ]. The enzyme preparations used in this investigation were homo- 
geneous as judged by ultracentrifugation and polyacrylamide gel electrophore- 
sis. Carboxypeptidase Y was prepared from baker's yeast (Oriental Yeast Co.) 
as described previously [5].  The preparation was extensively purified by  
repeated chromatography (three times) on DEAE-Sephadex A-50. Finally, the 
enzyme was lyophilized after exhaustive dialysis against distilled water. 

Enzyme assay. The activity of  aspartase was routinely determined, spectro- 
photometrically,  by  measuring the formation of  fumarate following the 
increase in absorbance at 240 nm at 30°C, with a Hitachi 124 recording spec- 
t rophotometer  equipped with a constant-temperature cell housing. The stan- 
dard assay mixture contained, in a total volume of 1 ml, 0.1 M sodium L-aspar- 
tare (pH 7.0), 2 mM MgC12, 0.1 M Tris-HC1 buffer,  pH 7.0, and the enzyme. 

Preparation o f  trypsin-activated aspartase. Aspartase (15 mg) was incubated 
with 200 mg insoluble trypsin in 0.1 M Tris-HC1 buffer, pH 7.4 at 30°C in a 
tGtal volume of 30 ml with constant  stirring. After 30 min, the reaction was 
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terminated by  removing the insoluble trypsin by  filtration. The filtrate was 
concentrated with a membrane filter (Amicon PM 10) and this preparation was 
designated as the trypsin~activated enzyme. The activity of  the trypsin-acti- 
vated enzyme was 2.4-times that  of  the untreated enzyme. The filtrate of  
Amicon PM 10 membrane was used for the  analysis of  released peptides. 

Electrophoresis. Polyacrylamide gel disc electrophoresis was carried out  
according to the  method  of  Davis [6 ]. Sodium dodecyl  sulfate (SDS)-polyacryl- 
amide gel electrophoresis was carried out  using the methods of  Laemmli [7] or 
Weber and Osborn [8],  using 7.5% gel containing 0.1% SDS. Slab gel electro- 
phoresis was carried out  in an ATTO apparatus. 

NH2-terminal analysis. Identification of  the NH2-terminal amino acid in 
aspartase was made by  reaction of  the enzyme protein with dansyl chloride fol- 
lowed by  acid hydrolysis and polyamide TLC according to the procedure of  
Gray [ 9 ]. 

COOH-terminal analysis. Aspartase (0.18--0.5 mg) was digested either with 
carboxypeptidase Y [10] or with carboxypeptidase B (1.8--5.0 #g). Reactions 
were terminated at different t ime intervals by  lowering the pH to 1.5--2.0 and 
the precipitate was removed by  centrifugation. The supernatant was dried and 
redissolved in 0.2 M sod ium citrate buffer, pH 2.2, and amino acid analysis 
was performed.  

High voltage paper electrophoresis. The solution containing released peptides 
was lyophilized and redissolved in 50 /~1 pyridine acetate buffer,  pH 3.7 (pyri- 
dine/acetic acid/water,  1 : 10 : 289) [11] and spot ted onto  sheets of  Toyo  51A 
chromatography paper (20 × 40 cm). High voltage paper electrophoresis was 
then performed in pyridine acetate buffer,  pH 3.7, for 150 min at 1000 V. 

Amino acid analysis. Amino acid analysis was performed in the 1--10-nmol 
range using a narrow bore column (0.3 cm diameter) as described by  Liao et al. 
[12].  

Circular dichroism (CD) spectroscopy. CD spectra were measured in a 
JASCO automatic recording spectropolarimeter model  J-20 with a CD attach- 
ment  in N2 stream using 0.1- or 1.0-mm light path cells. Mean residue weight 
was assumed to be 128 based on the amino acid composi t ion [1].  The unit of  
the molecular ellipticity, [0] is degree • cm 2 per dmol. The CD spectra of  the 
enzyme were measured at a protein concentrat ion of  1--5 mg/ml. All record- 
ings were made at 25°C. The [0 ] values were calibrated with androsterone. 

Fluorescence decay measurements. Fluorescence decay was measured by  the 
single pho ton  counting method  (half-width of  the light pulse ~-2 ns) at 20°C 
using an Ortec, 9200 ns fluorescence spect rophotometer  with a Hitachi multi- 
channel analyzer, model  505. The decays were deconvoluted by  the multicom- 
ponent  decay function,  

V(t) = ~ ak exp(--t /rk)  
k = l  

with the excitation light (290 nm), using the least-squares fitting method [13].  
Other determinations. Aspartase concentrat ion was determined based  on an 

1% Elcm value of  5.9 at 280 nm [14].  Other protein concentrations were deter- 
mined by  the method  of  Lowry  et al. [15] using bovine serum albumin as the 
standard. All spectrophotometr ic  determinations were carried out  in a Hitachi 
model  101 spectrophotometer .  
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Results 

Change in the molecular weight upon trypsin-activation 
As previously reported [3,4],  SDS-electrophoresis on rod gel revealed that  

the subunit molecular weight of  the trypsin-activated aspartase did not  change 
to an appreciable extent.  The effect  of  trypsin-activation on the molecular 
weight was reexamined by electrophoresis on slab gel. Fig. 1 shows the results 
of  electrophoresis on 7.5% gel according to the method of  Laemmli [7]. The 
activated enzyme migrated slightly ahead of  the native enzyme. A mixture of  the 
two enzyme preparations gave a broad band. Additional experiments with the 
method of  Weber and Osborn [8],  which is expected to be more reliable for 
estimation of  the molecular weight, exhibited similar results. These results indi- 
cate that the change in the molecular weight of  aspartase is quite small and 
oligopeptides, having a molecular weight of more or less 1000, seem to be 
released. Judged from a narrow and sharp appearance of  the band on gel elec- 
trophoresis, the trypsin-activated aspartase does not  contain an appreciable 
amount  of  the native enzyme. In other  words, the trypsin treatment causes 
100% conversion of  the native enzyme into the activated enzyme species under 
the experimental conditions. 

Determination o f  the terminal amino acid residues 
When the NH2-termini of  the native and trypsin-activated enzyme were ana- 

lyzed by  the dansylation method,  only N<lansyl serine was detected for both  
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Fig.  1.  S D S - p o l y a c r y l a m i d e  gel e l e c t r o p h o r e s l s  o n  s lab gel.  N ,  na t ive  e n z y m e  (10 /~g) ;  A ,  t ryps in -ac t iva ted  
e n z y m e  ( 1 0  /~g); M, m o l e c u l a r  w e i g h t  m a r k e r s ;  9 3  0 0 0 ,  r a b b i t  m u s c l e  p h o s p h o r y l a s e  b;  6 8  0 0 0 ,  b o v i n e  
s e r u m  a l b u m i n ;  4 5  0 0 0 ,  h e n  egg a l b u m i n ;  25  0 0 0 ,  p ig  p a n c r e a t i c  c h y m o t r y p s i n o g e n  A;  BPB,  B r o m o p h e n o l  
b l u e .  E l e c t x o p h o r e s l s  w a s  ca_~zied o u t  a c c o r d i n g  to  t h e  m e t h o d  o f  L a e m m l i  [ 7 ] .  P r o t e i n s  we re  s t a i n e d  w i t h  
C o o m a s s i e  b r i l l i an t  b l u e .  
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T A B L E  I 

C O O H - T E R M I N A L  A N A L Y S I S  U S I N G  C A R B O X Y P E P T I D A S E  Y 

T h e  nat ive  e n z y m e  (250  pg)  was  t r e a t e d  w i th  c a r b o x y p e p t i d a s e  Y (2.5 pg)  at pH 5 . 0  a n d  30°C.  Fo r  the  
t ryps in -ac t iva ted  e n z y m e ,  caxboxypep t idase  Y was  a d d e d  a t  pH 5.5 and  4°C.  W h e n  the  t ryps in -ac t iva ted  
e n z y m e  was  t r e a t e d  at 3 0°C ,  t h e  r e a c t i o n  w a s  t o o  rapid  to  fol low.  

Amino acids A m i n o  acids re leased ( m o l / e n z y m e  subun i t )  

Nat ive  Tryps in -ac t iva ted  

2 h 5 h 20 h 10 rain 20 min  

Lysine  0 0 0 0 .19  0 .26  
Arginine  0 0 0 1.03 1 .20  
T h r e o n i n e  0 .48  0 .83  0 .88  0 .57  0 .82  
Serine 0 .28  0 .50  0 .86  0 0 
G l u t a m i c  acid 0 .60  1 .02  2.08 0 0 
Alan ine  0 0 .52  0 .92  0 0 
Valine 0 0 .40  1 .16  0.61 0 .95  
Tyros ine  0 0 0 .72  0 .97  1.03 

enzyme preparations. A preliminary sequence analysis also revealed that  both 
enzyme preparations have serine at the NH2-termini and the same sequence in 
the NH2-terminal region. It seems, therefore, unlikely that  the limited 
proteolysis for activation occurs at the NH2-terminal end. 

When the native enzyme was treated with carboxypeptidase Y at pH 5.0, 
1.02 mol glutamate and 0.83 mol threonine per enzyme subunit  were released 
after 5 h (Table I). In contrast,  when the native enzyme was treated with car- 
boxypept idase  Y at pH 5.5, the amount  of  the amino acids released was only 
slight even after a prolonged treatment.  When carboxypeptidase A was em- 
ployed in lieu of  carboxypeptidase Y, no amino acid was released. It is well 
known that carboxypeptidase Y releases COOH-terminal glutamate at pH 5.0 
but  not  at pH 5.5 [10],  whereas carboxypeptidase A hardly releases any [16].  
In view of  these  results, the COOH-terminal amino acid of  the native enzyme 
was identified to be glutamate. In contrast,  the trypsin-activated enzyme 
released 1.03 mol arginine and 0.97 mol tyrosine per enzyme subunits after a 
10 min-treatment with carboxypept idase Y (Table I). When carboxypepti-  
dase B was employed in lieu of  carboxypeptidase Y, arginine was rapidly 
released. From these results, the COOH-terminal amino acid of  the trypsin- 
activated enzyme was identified to be arginine. 

When the native enzyme was treated with carboxypeptidase Y for as long as 
20 h, several amino acids other  than arginine were released at the amount  of  1 
or 2 mol per enzyme subunit .  

Isolation and analysis o f  released peptides upon trypsin-activation 
Proteolytic products having a molecular weight smaller than 10 000 were 

separated from the trypsin-activated enzyme preparation by  filtration with 
Amicon PM 10 membrane (see Materials and Methods). The peptides obtained 
were then separated by  high voltage paper electrophoresis. Approx.  8 bands 
were detected and the most  slowly migrated peptide ($1) exhibited the 
strongest fluorescence (Fig. 2). The next  three peptides ($2--$4) were also 
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Fig. 2. Separation of released peptides by high voltage paper electxophoresis. Peptides were detected using 
fluorescamine at both margins of paper and then each peptide was extracted with 5% acetic acid from 
paper strips (indicated by half-tone). 

Fig. 3. CD spectra. The solid line represents the CD spectrum of the native enzyme (1.46 mg/ml for 190-- 

260 nm and 2.68 mg/ml for 260-320 nm) and the dashed line represents that of the trypsin-activated 

enzyme (1.65 mg/ml for 190--260 nm and 3.02 mg/ml for 260--320 nm). For shorter wavelength range, 

0.l-ram light path cells and for longer wavelength range, 1.0=ram cells were used. 
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T A B L E  II 

A M I N O  A C I D  C O M P O S I T I O N  A N D  T E R M I N A L  A M I N O  A C I D  R E S I D U E S  O F  R E L E A S E D  P E P T I D E S  

The possible number of residues is in parentheses. 

Amino acids S I S2 S 3 S 3 

L y s i n e  0 .1  0 .7  (1)  0 .8  (1)  
H i s t id ine  0 0 .2  0 . 4  
A r g i n i n e  0 0 .7  (1)  2 .0  (2)  
A s p a r t i c  ac id  1.1 (1)  1 .6  (2)  2 .0  (2)  
T h r e o n i n e  0 .9  (1)  1.1 (1)  1 .0  (1)  
Ser ine  0 .8  (1)  1.1 (1)  0 .4  
G h i t a m i e a c i d  3.1 (3)  2 .6  (3)  3 .3  (3)  
P ro l ine  0 0 0 .8  (1)  
G l y c l n e  0 .3  0 .4  0 
A l a n i n e  0 .3  0 .9  (1)  1 .3  ( I )  
Va l ine  0 .2  0 .7  (1)  3 .2  (3)  
M e t h i o n i n e  0 0 0 
I so leue ine  0 .1  0 .4  0 .7  (1)  
L e u c i n e  0 .2  0 .7  (1)  3 .0  (3)  
T y r o s i n e  0 .7  (1)  0 .9  (1)  0 .8  (1)  
Phenylalanine 0 0 0 

H a l f - c y s t i n e  0 0 0 

T r y p t o p h a n  0 0 0 

T o t a l  (7)  (13)  (17)  
Yie ld  (%) 10 .2  4 . 4  2 .4  
N H 2 - t e r m i n u s  * T y r  - -  - -  
C O O H - t e r r n i n u s  ** Glu  Gh i  L y s  *** 

0.8 (1) 
0.4 
1.7  (2)  
0 .5  (1)  
0 . 4  
1 .0  (1)  
0 .5  (1)  
0 
1.0 ( I )  
0.6 (1) 
1.6  (2) 
0 
0.4 
0.4 
0.3 
0 
0 
0 

(10) 
3.9 

Lys 

* I d e n t i f i e d  b y  t h e  d a n s y l a t i o n  m e t h o d .  
** I d e n t i f i e d  w i t h  c a r b o x y p e p t i d a s e  Y, 

*** N o t  conc lus ive  d u e  t o  inava i l ab i l i t y  o f  a n  a d e q u a t e  a m o u n t .  
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reasonably strong. The amino acid composi t ion and terminal amino acids of  the 
major four peptides are shown in Table  II. 81 was a heptapeptide having tyro- 
sine and glutamate at the NH2- and COOH-termini, respectively. The peptides 
$2--$4 contained 13, 17 and 10 residues, respectively. 

CD spectroscopy 
The CD spectra of  the trypsin-activated and native enzyme preparations are 

shown in Fig. 3. The native enzyme exhibited a marked positive Cot ton effect  
centered at 194 nm with a [0] value of  6 8 2 0 0  and negative troughs at 210 
([0] = - - 2 9 3 0 0 )  and 222 nm ([0] = - - 2 9 3 0 0 ) .  From these values the helical 
content  of  the native enzyme was estimated to be at least 70% taking that of  
poly-L-glutamate as a standard (100%). The [0 ] values of  the trypsin-activated 
enzyme at 194, 210, and 222 nm were 55 130, --27 300, and --27 000, respec- 
tively. The helical content  of  the trypsin-activated enzyme appears to be at 
least 5% less than that  of  the native enzyme. Although both  enzyme prepara- 
tions exhibited a weak Cot ton effect  in the longer wavelength range (260--320 
nm), the difference in the two preparations cannot  be regarded as significant. 

Determination of  fluorescence decay time 
Aspartase of  E. coli contains only one t ryptophan residue per enzyme sub- 

unit [1].  When the native enzyme was excited at 290 nm, a non-exponential  
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Fig. 4.  F luo rescence  de c a y  m e a s u r e m e n t s .  P ro te in  concen txa t ion  was  ad jus t ed  to  1 m g / m l  using KCI- 
p o t a s s i u m  phosphate  buf fer  (50  m M  p o t a s s i u m  p h o s p h a t e ,  p H  6 .8 /0 .1  M KCI/5  m M  2-mereaptoe thano l /  
1 m M  E D T A ) .  Exc i ta t ion ,  2 9 0  nm;  f luorescence  emiss ion ,  340  n m .  o, na t ive  aspar tase ;  e ,  trypsin-acti-  
vated e n z y m e ;  X, d e n a t u r e d  e n z y m e  in 4 M guan id ine -hydroch lo r lde .  Th e  d a t a  for  the  trypsin-act ivated 
e n z y m e  were  t r e a t e d  b y  the  leas t -squares  m e t h o d  to  avoid  c o m p l e x i t y .  
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T A B L E  I n  

F L U O R E S C E N C E  D E C A Y  O F  A S P A R T A S E  

T h e  e x p e r i m e n t a l  p r o c e d u r e s  we re  d e s c r i b e d  in M a t e r i a l s  and  M e t h o d s .  

S a m p l e s  E x c i t a t i o n  l i fe  t i m e  (~', ns)  a n d  f r a c t i o n  (a) 

T1 a l  r2 a 2 T3 a3 a 3 / a  2 

Nat ive  e n z y m e  1 .02  0 . 4 0  3 . 1 0  0 . 3 9  7 .70  0 .21  0 . 5 4  

Nat ive  e n z y m e  d e n a t u r e d  
in  4 M g u a n i d i n e - h y d r o -  
ch lo r ide  1 .29  0 . 4 9  3 . 3 0  0 . 4 5  9 . 4 0  0 . 0 6  0 . 1 3  

T r y  ps in-ac  t i va t ed  
e n z y m e  1 .02  0 . 4 9  3 . 4 0  0 . 3 6  9 . 6 0  0 . 1 5  0 . 4 2  

decay curve was observed and the exponential decay was well simulated with a 
function, G(t), of three terms (approx. 1, 3 and 8 ns). The native enzyme has a 
considerable fraction of the longest component  ( a 3 / a 2  = 0.54). When the 
enzyme was excited after denaturation in 4 M guanidine-hydrochloride, the 
shortest component  increased and the decay curve was essentially the same as 
that  of  aqueous t ryptophan (data not  shown). When the trypsin-activated 
enzyme was excited at the same wavelength, a decay curve having an inter- 
mediate feature was obtained. These results shown in Fig. 4 and Table III, indi- 
cate that the t ryptophan residue in the trypsin-activated enzyme is more 
exposed than that of  the native enzyme, in spite of  its higher enzyme activity. 
ity. 

Discussion 

Although several examples are known of activation of  already active 
enzymes by limited proteolysis, molecular mechanisms for the phenomena are 
not  necessarily as simple as follows. 

Tyrosine hydroxylase (EC 1.14.16.2) of  rat brain is 2-fold activated by treat- 
ment  with trypsin [17].  Concomitant  with the activation, the sedimentation 
coefficient of  the enzyme (9.2 S) is decreased to 3.7 S, indicating that the 
tetrameric enzyme having a molecular weight of  200 000 is dissociated into 
monomers having a molecular weight of  50 000. In contrast, the trypsin-acti- 
vated aspartase retains the tetrameric structure, as judged from disc electro- 
phoresis and Sepharose 6B column chromatography [3,4].  

Phosphorylase kinase (EC 2.7.1.38) of  rabbit  muscle is several-fold activated 
by  treatment  with trypsin [18].  This activation appears to be a modification of 
a specific serine residue at the regulatory site, which is otherwise enzymatically 
phosphorylated [19 ]. The activation of  acetyl-CoA carboxylase (EC 6.4.1.2) of 
rat liver by  trypsin [20] is also a similar example, in that the trypsin-activation 
is associated with a modification of  the regulatory site for citrate activation 
[21].  No evidence is so far available which suggests that the trypsin-activation 
of  aspartase is associated with the regulatory site modification. 

When fructose-l ,6-bisphosphatase (EC 3.1.3.11) is activated by  a limited 
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proteolysis, the optimum pH for the activity is altered to a marked extent and 
an apparent activation is attained by this pH shift [22]. In the case of aspar- 
tase, such a pH shift can not be regarded as the cause for the activation. 

In the case of phenylalanine hydroxylase (EC 1.14.16.1), the protease- 
mediated activation involves a release of the specific peptide region, which is 
inhibitory for the activity [23]. 

Thus, a variety of features are known for protease-activation. However, the 
mechanism for aspartase activation can so far be explained by none of them. 

Available experimental evidence suggests that the trypsin-mediated activa- 
tion of aspartase proceeds as follows: trypsin cleaves the polypeptide chain 
in the COOH-terminal region of the native enzyme and releases oligopeptides 
$1--$4. In view of the fact that all preparations of the trypsin-activated enzyme 
were essentially homogeneous, the larger peptides such as $2 and/or $3 appear 
to be released first, followed by secondary cleavage to yield $1 and/or $4. 
Consequently, the COOH-terminal glutamate of the native enzyme is altered to 
arginine upon activation. 

As for the conformational alteration of the enzyme molecule upon trypsin- 
activation, the following observations support the view that the activated 
enzyme species has somewhat looser conformation than that of the native 
enzyme: (1) tryptophan residue became more exposed to outer environment; 
(2) the helical content of the enzyme protein was decreased. 

The non~xponential features of the fluorescence decay curves of the 
enzyme tryptophan are of interest. Fleming et al. [24] reported that aqueous 
tryptophan and two related peptides give non-exponential fluorescence decay 
which can be analyzed in terms of two exponentials. The results were inter- 
preted in terms of two kinds of trapped conformers in the excited state that 
interconvert no quicker than the time scale of the fluorescence [24]. Further- 
more, the three fractions obtained in the present study appear to be quite 
similar to those of pig heart lactate dehydrogenase (EC 1.1.1.27) as reported by 
Torikata et al. [25]. They studied the decay of tryptophan emission from lac- 
tate dehydrogenase following pulsed excitation. The pulsed and steady-state 
fluorescence was discussed in terms of a model with three life time classes of 
tryptophan, viz. 1, 4 and 8 ns. 

In the light of the above information, the trypsin-mediated activation of 
aspartase is regarded as a rare example for production of a highly efficient bio- 
catalyst endowed with a strong cooperativity, in spite of a minor degree of 
limited proteolysis. In addition, it is of interest that the trypsin-mediated acti- 
vation is associated with the peptide cleavage at the COOH-terminal. 

The physiological significance of the above phenomenon remains to be 
elucidated. 
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