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SUMMARY 

Two peptldases from Neurospora crassa have been partmlly purified and 
characterized w~th respect to substrate specificity, reqmrements for activity, and 
molecular size Both enzymes appear to be dlpeptidases (EC 3 4 13) One enzyme 
catalyzes the preferential hydrolysis of certain methaonyl dlpepndes The second 
enzyme hydrolyses only dlpepndes containing prollne carboxy-termlnal residues In 
this paper these enzymes are referred to as methlonyl dlpepndase and lmidodl- 
peptldase, respectively Of the substrates tested, meth~onylalanlne and meth~onyl- 
serme are most rapidly hydrolyzed by methlonyl dlpepndase, and methxonylprohnesJ 
the preferred substrate for im~dodlpepndase The poss~blhty that these enzymes may 
function in the removal of HN2-termlnal methlonme from newly initiated N crassa 

proteins is discussed 

INTRODUCTION 

The synthesis of cytoplasmic proteins of Neurospola crassa and other eukary- 
otlc cells is initiated by a specific methlonyl tRNA [1, 2] Methlonme, however, is 
subsequently removed from the NH2-termmal of a large percentage of newly lnmated 
eukaryotlc proteins For example, only 5% of the soluble proteins from N crassa 

retain methlonlne as their NH2-termmal residue [3] The hydrolysis of methlonxne 
from nascent proteins after they have reached a specific length has been reported in 
several different systems including rabbit reticulocytes, rat hver, ascltes cells, and 
HeLa cells [4-7] NH2-termmal modification of another class of proteins appears to 
occur by a different mechanism m whxch removal of NHz-termlnal methlonIne occurs 
only after the protein is completed and released from the ribosome Protamlnes are 
representative of the latter class of proteins, 1 e ,  protamme from trout testes is 
lnitmted by methlonlne and the methlonlne removed only after the protein has been 
released from the ribosome [8] 

This study began In an attempt to identify peptldases which may funcnon in 
removal of NH2-termmal methlonlne from newly mlnated proteins m N crassa A 
number of mvesngators have reported enzymes which may function m the removal 
of NH2-termmal methlonme from newly lmtlated proteins m eukaryotes [9, 10], 
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however, the physiological roles of these enzymes remains unknown It is probable 
that there are two peptldases that are revolved in the modification of newly synthesized 
proteins One peptldase is revolved m the modification of the NHz-terminal region of 
proteins that are still nascent A second enzyme may be revolved in the NHz-termlnal 
modification of proteins which are completed and released from the ribosome before 
modification occurs In this communication we report the partial purification and 
characterization of two N crassa peptldases which preferentially hydrolyse certain 
methJonyl dlpeptldes 

METHODS 

Materials 
The sources of peptlde substrates and other chemicals were the same as 

described previously [ l l ]  Hypatlte C (hydroxyapatlte) was a product of Clarkson 
Chemical Co Amphohne carrier ampholytes for electrofocuslng were purchased 
from LKB 

Growth of cells 
N crassa IA was a gift from Dr Gene A Scarborough, Department of Bio- 

chemistry, University of Colorado 16 L of Fries media containing sucrose was 
inoculated with conldla [12] and maintained for 3 days at 37 °C with contmuous 
aeratlon The average yield was 30(0400 g washed, pressed dry N crassa 

Enzyme assays 
Hydrolysis of the peptlde substrates was measured by the fluorescence assay 

of' Roth [13] usmg the conditions described previously [11] Briefly, 0 1-ml ahquots 
of the reaction mixture were withdrawn at appropriate time intervals and added to 
0 1 ml of ice-cold absolute ethanol to stop the reaction 3 ml of the reagent (0 05 M 
sodium borate buffer (pH 9 5), 0 125 mM o-phthalaldehyde and 0 125 mM 2-mer- 
captoethanol) were added to each ahquot and the mixture was incubated for 5 mln 
at room temperature Fluorescence was measured after excitatxon at 310 nm using a 
Beckman ratio fluorometer In addition, hydrolysis of tripeptldes was monitored by 
comparison of the nmhydrin-posltlve material m the reaction mixture w~th appro- 
priate standard amino acids and dlpeptides after electrophoresls (pH 1 9, 3000 V, 
30 min) and staining The amount of protein in the final reaction mixture varied from 
150/~g to 0 2 #g depending on the stage of purification of each enzyme 

After each purification step the fraction(s) containing peptidase activity was 
separated by electrophoresls m polyacrylamlde gels [14] and the peptldase activity 
measured directly m the gels by the L-ammo acid oxldase reaction coupled with the 
peroxldase-catalysed oxidation of o-dlanisldlne [11, 15, 16] 

Protein was measured by the method of Lowry et al [17] using bovine serum 
albumin as a standard 

Preparative polyacrylamtde gel electrophorests 
Preparative polyacrylamlde-gel electrophoresls was conducted as described 

earlier [I 1] 
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Electro focusing 
The column used for electrofocuslng was an WKB8100-1 amphohne column, 

110 ml Electrofocusmg was conducted using ampholytes with a pH range o f p H  3-10 
or pH 3-6 using the procedure described by Haglund [17] 

RESULTS 

Pat ttal purtficatton o/methtonyl dlpeptldase and tmtdodtpeptldase 
For the purification of methlonyl dlpeptldase and lmldodlpepndase frozen 

N cmssa were allowed to partially thaw at room temperature, and then homogenized 
in 2 5 vol of 10 mM Trls-HC1 buffer (pH 7 4) containing 1 mM 2-mercaptoethanoL 
and 2 5 mM MnCI2 (Buffer A) in a Warmg Blender using glass beads [19] Nucleic 
acids were precipitated by addition of 1 M MnCI/ to  a final concentration of 50 mM 
[20] The preopitate was removed by centnfugatlon at 10 000 × g for 20 rain The 
supernatant fractions, referred to as the crude extracts, contained the peptldase 
activity The specific activities of the methlonyl dlpeptidase and imldodlpeptldase m 
the crude extracts were 2 7 and 2 3 umts/mg protein, respectively 

(NH4)2S04 fracnonatton 
This step and all subsequent steps were carried out at 0-4 °C The crude 

extract was brought to 50 ~ satn by addition of solid (NH4)2SO4 and centrifuged at 
I0 000 / g for 20 min The supernatant fraction (pH 6 1) contained the major 
peptldase actlvmes The supernatant fraction was then brought to 75 ~ (NH4)2SO4 
saturation by further addition of solid (NH4)/SO4 The peptldase activity was localized 
in the pellet obtained by centnfuganon as described above The specific actlwtles of 
the pepndases precipitating between 50 and 75 ~ (NH4)2SO4 satn were 2 9 and 2 5 
unlts/mg protein for the methlonyl dlpeptldase and lmidodlpepndase, respectively 

D EA E-cellulose chromatography 
For purification of metMony| dlpeptldase the material from the preceding step 

was thoroughly dialyzed against Buffer A and applied to a DEAE-cellulose column 
(5 cm ~ 45 cm) equilibrated with Buffer A containing 50 mM KC1 The adsorbed 
protein was eluted with a 4-1 linear gradient of 50-200 mM KC1 m Buffer A The 
fractions having the highest enzyme activity were combined The specific activity of 
methlonyl dipeptldase in the combined fraction was 10 units/rag protein 

The separation of methlonyl dlpepndase from lmldodlpepndase was first 
observed after this procedure Methlonyl dlpeptldase eluted between 150 and 170 mM 
KC1 and amldodapepndase eluted between 90 and 120 mM KCI During subsequent 
purifications of lmldodlpepndase, material from the 50-75 ~ (NH4)zSO4 fraction was 
chromatographed by a batch procedure using DEAE-cellulose equlhbrated wxth 
100 mM KC1 m Buffer A The column was then washed with the same buffer Under 
these condmons lmadodapeptidase passed directly through the column 100-ml frac- 
tions were collected and the first 600 ml were combined The specific activity of 
imidodipeptldase in the combined fraction was 11 units/mg protein 

Hydro:wapattte chromatograph)' 
Material from the preceding DEAE-cellulose chromatography procedures was 
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dialyzed against 10 mM Trls-HCl buffer-1 mM 2-mercaptoethanol (pH 7 4) to 
remove the Mn 2+, and then against 20 mM potassium phosphate buffer (pH 7 4) 
Methlonyl dlpeptldase was then apphed to a hydroxyapatlte column (2 5 cm × 40 cm) 
equilibrated with 20 mM potassium phosphate buffer (pH 7 4) The protein was 
eluted with a 2 1 linear gradient of  20-60 mM potassium phosphate The major 
methionyl dlpeptidase activity was eluted between 40 and 50 mM potassium phos- 
phate Fractions having the highest specific activity were combined The specific 
activity of methlonyl dipeptldase in the combined fraction was 50 units/mg protein 

Imidodlpeptidase preparations were applied to a hydroxyapatite column 
(2 5 cm × 40 cm) equilibrated with 20 mM potassium phosphate buffer (pH 7 4) and 
the protein eluted with a 2-1 linear gradient from 20-150 mM potassium phosphate 
buffer (pH 7 4) The major imidodlpeptJdase activity was eluted between 90 and 
130 mM potassium phosphate buffer Fractions having the highest specific activity 
were combined The specific activity of  lmidodipeptidase in the combined fraction 
was 21 6 unlts/mg protein 

A large amount  of  protein and enzyme units were lost at this stage in the 
purification of both methionyl dlpeptldase and lmidodlpeptidase Changes in pH, 
and ionic strength did not improve the recovery of either enzyme, nor did use of other 
adsorbants such as CM-cellulose result m additional purification of either enzyme 

Preparatzve polyacrylamtde-gel electrophorests of  rnethlonyl dtpepttdase 
After chromatography on hydroxyapatlte ahquots of the enzyme preparation 

containing 5 mg of protein were applied to the preparative electrophoresls unit as 
described previously [11] Approx 8 h were required for elutIon of the peptldase 
The specific activities of each fraction were determined and those fractions with 
similar specific activities were combined Analytical gel electrophoresls showed the 
presence of 4 bands when stained with Coomassle brilliant blue and destalned as 
described by Swank and Munkres [21] Hydrolysis of methlonylalanlne was observed 

TABLE I 

PARTIAL PURIFICATION OF METHIONYL DIPEPTIDASE 

1 5 kg of N crassa were used for the extraction of methlonyl d~pept~dase One unit of enzyme activity 
equals the hydrolysis of 1 pmole of methlonylalanine per mm under standard assay conditions de- 
scribed under Methods 

Procedure Protein 

(mg/ml) Total mg 

(1)  Crude extract 1 5500 
(2) 50--75 ~ (NH4hSO4 

precipitate 2 2700 
(3) DEAE-cellulose 

chromatography 2 5 500 
(4) Hydroxyapatlte 

chromatography 1 20 
(5) Preparative gel 

electrophoresls 0 4 0 3 

Methlonyl dipeptldase 

Peptldase Spec act Y~eld 
actwlty (unlts/mg) ( % recovery) 
(total umts) 

15 000  2 7 - 

8 000 2 9 53 

5000 10 33 

1 0 0 0  50  6 7 

60 200 0 4 
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in only one of the 4 bands The specific activity of methlonyl dipeptldase m the com- 
bined fraction was 200 unlts/mg protein with a final yield of 0 4 ~o The data for the 
partial purification of methlonyl &peptldase are summarized m Table I 

Electrofocusmg of  lmldodlpeptldase 
The lsoelectrlc point of lmldodlpeptldase was determined to be at pH 5 1 

using samples from the fraction which precipitated between 50 and 75 ~o (NH4)2SO4 
saturation Material from the hydroxyapatlte chromatography procedure was electro- 
focused for 48 h in pH gradient o f p H  3-6 at 1000 V Ahquots of 0 5 ml were collected 
and assayed for enzyme activity Fractions with similar specific activities were com- 
bined The specific activity of lmido&peptldase in the combined fraction was 152 
unlts/mg protein with a final yield of 0 5 ~ This procedure provided a 10-fold 
pur,ficatlon of imldodlpeptldase and was easdy reproducible Further purification of 
lmldodlpeptldase was not attempted The data for the partml purification of lmldodl- 
peptidase are summarized m Table II 

TABLE II 

PARTIAL PURIFICATION OF IMIDODIPEPTIDASE 

15 kg of N crassa were used for the extraction of lmldodlpeptldase One unit equals the hydrolysis 
of l t~mole of methlonylprohne per mm using the assay condlnons described under Methods 

Procedure Protein Imidodlpeptldase 

mg/ml Total mg Peptldase Spec act Yield 
activity (umts/mg) ( ~ recovery) 
(total units) 

(1) Crude extract 0 2 12 800 29 400 2 3 -- 
(2) 50-75~ (NH,)2SO4 

precipitate 3 6 5 800 14 500 2 5 49 
(3) DEAE-cellulose 

chromatography 21 1 090 12 000 11 41 
(4) Hydroxyapatlte 

chromatography 12 3 42 910 21 6 3 
(5) Electrofocusmg 0 18 0 7 152 217 0 5 

Enzyme properttes 
Dtvalent metal ton reqmrements To examine the possible divalent cation 

requirement of methlonyl dlpeptidase and lmidodlpeptidase, ahquots from the 
50-75 ~ fractions or side fractions from the hydroxyapatite chromatography were 
dialyzed against 1 mM EDTA in I0 mM Trls buffer-1 mM 2-mercaptoethanol 
(pH 7 4) The effect of various divalent cations on the activity of both enzymes is 
shown in Table II Mn 2+ of all divalent cations tested restored activity of both enzymes 
to the highest level Complete loss of both enzyme activities was obtained by dialysis 
against EDTA Addition of 1 mM Mn z+ required approx 1 h to restore the acnvlty 
of both meth~onyl dlpeptldase and lmldodlpeptidase Heat denaturation experiments 
using both enzymes after treatment with EDTA showed that Mn 2+ did not act to 
stablhze eJther enzyme during incubation at 50 °C for rime periods up to 1 h No 
change in substrate speclfioty could be shown with either enzyme when substrates 
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TABLE III 

DIVALENT CATION R E Q U I R E M E N T  

Enzyme fractions were dialyzed against 1 mM EDTA in 10 mM Tris buffer-1 m M  2-mercapto- 
ethanol (pH 7 4) for 24 h and then dialyzed against l0 mM Tris buffer-1 mM 2-mercaptoethanol 
(pH 7 4) for an additional 8 h Divalent cations were added to enzyme ahquots to give a final con- 
centratJon of 1 m M The enzyme solution was then allowed to incubate for at least 1 h before assaying 
for enzyme activity using either methionylalanlne or methionylprohne as substrate The rates of hy- 
drolysis are relative to the initial rates of hydrolysis of the appropriate substrates obtained In presence 
of the native enzymes 

Methlonyl dtpeptidase Imldodlpeptidase 

Ad&tions (Dialysis) Additions 
Relative rates 
of hydrolysis 

None 4 none 
Mn 2+ 75 Mn 2+ 
Mg 2+ 9 Mg z+ 
Ca 2 + 8 Ca 2 + 
Zn 2 + 15 Zn 2 + 
Co 2+ 39 Co 2+ 
Fe 2 + 16 Fe z + 

(Dlalysns) 
Relative rates 
of hydrolysis 

9 
69 
15 
12 
48 
17 
13 

08' 

0 

06, 

05 

04 

03. 

02. 

Ol 
1 

_ Ribon.clease A 

'~q~rypsmogen A 

M e t h ~  Imldodlpept idase~ 
Aldolase~ 

2b Molecular Weight x 10 "t 
Fig 1 Estimation of the molecular weight of methlonyl dlpeptldase and imIdodipeptndase Ahquots  
from the 75 % (NH4)2SO4 fractions, DEAE-cellulose chromatography, or hydroxyapatlte chromato- 
graphy were &alysed against the standard Trls buffer containing 0 1 M KCI A Sephadex G-150 
column (2 cm × 35 cm) equilibrated with Buffer A containing 0 1 M KCl was used 1 ml of the 
sample was apphed and a flow rate of 12 5 ml/h was maintained using the upward flow techmque 
The column was calibrated with aldolase (Mr 158 000), ovalbumln (Mr 45 000), chymotrypsmogen 
(Mr 25 000), and nbonuclease (Mr 13 700) Molecular weight determinations for methionyl dlpeptldase 
were 110 000 and 114 000 Molecular weight determinations for lmldodlpeptldase were 128 000 and 
133 000 
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that  were either cleaved slowly or not  at all under  s tandard assay con&tlons  were 

tested with six divalent  cations hsted in Table  I I I  

Suly'hydryl requirements 
Methlonyl  dlpeptldase was completely  inact ivated by dialysis against  1 m M  

p-ch loromercur lbenzoa te  In contrast ,  lmldodlpept ldase  activity was not altered by 

1 m M  p-chloromercur lbenzoate ,  suggesting that  methlonyl  dlpeptldase but  not  

lmldodlpept ldase  has a requi rement  for a free sulfhydryl group for enzyme actlvlty 

pH requuements Methxonyl dlpeptldase was active between pH 5 5 and 9 5 

with a pH op t imum of  pH 8 5 The enzyme is mactxve at pH extremes of  4 5 and 10 

Enzyme activity could not  be restored after exposure to pH  4 5 React iva t ion  after 

TABLE IV 

SUBSTRATE SPECIFICITY OF METHIONYL DIPEPTIDASE AND IMIDODIPEPTIDASE 

Assay condmons were those described under Methods using l mM final concentration of each sub- 
strate The mitml rates of hydrolysis relative to either methlonylalanme or methlonylprohne were 
measured 

Methionyl &peptldase lmldodlpeptldase 

Pept~de Relative rates Peptlde Relative rates 
of hydrolysis of hydrolysis 

Met-Ala 100 Met-Pro 100 
Met-Ser 75 Ala-Pro 60 
Met-lie 60 Val-Pro 40 
Met-Thr 50 Gly-Pro 8 
Met-Met 50 Pro-Met 0 
Met-Leu 30 Pro-Ala 0 
Met-Val 0 Pro-Val 0 
Met-Pro 0 Pro-Leu 0 
Met-Glu 5 Pro-lie 0 
Met-His 5 Met-Ala 0 
Ala-Ala 38 Ala-Met 0 
Ala-Met 25 Met-Met 0 
Nle-Ala* 40 Met-Val 0 
Eth-Ala** 36 Thr-Val 0 
Leu-Ala 32 Leu-Ala 0 
Thr-Ala 26 Gly-Gly 0 
Ser-Ala 20 Met-Gly-Met Met 0 
Gly-Gly 20 Gly-Pro-Ala 0 
Gly Ala 0 Ala-Pro-Gly 0 
Ala-Gly 0 
Ala-Leu 0 
Gly-Ser 0 
Gly-D-Ser 0 
fMet-Ala*** 0 
Met-Ala-Ser 0 
Met-Leu-Gly 0 
Met-Gly-Met-Met 0 

* Norleucylalanine 
** Ethmnylalanme 

*** Formylmethtonylalanlne 
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exposure to upper pH extremes was not at tempted Imldodlpeptidase was active 
between pH 4 5 and 9 5 with a pH opt imum of pH 7 5 The effect on enzyme activity 
of  changes in pH beyond the range indicated was not investigated 

Enzyme slze The molecular weight of  methlonyl dlpeptldase and imldodl- 
peptldase was estimated by molecular selve chromatography on a Sephadex G-150 
column as shown in Fig 1 [22] The molecular weight of methlonyl dlpeptldase was 
approx 1 l0 000-114 000, and for Imldodipeptldase 128 000-133 000 

Substrate specificity The relative rates of hydrolysis of 27 peptldes in the 
presence of methlonyl dipeptidase are shown in Table IV The relative rates of  
hydrolysis of all substrates except methlonylprollne were similar in the different stages 
of  purification The Km values for 3 methlonme containing dipeptides is shown in 
Table V The Km values indicate the different substrates tested may have different 

TABLE V 

KINETIC CONSTANTS FOR METHIONYL DIPEPTIDASE AND IMIDODIPEPTIDASE 

The lnltml rates of hydrolysis of the substrates were measured under standard assay con&nons de 
scribed m Methods Fractions were used which showed actxwty m only one region ofa polyacrylamlde 
gel The data was analyzed statistically using a computer prowded by Dr F W Bnese 

Methlonyl dlpeptldase Imldodlpeptldase 

Substrate Km (mM) Substrate Km (mM) 

Met-Ala 0 25 -4- 0 02 Met-Pro 0 81 4- 0 14 
Met-Ser 0 57 4- 0 18 Val-Pro 0 69 ~ 0 24 
Met-Ile 1 02 -- 0 21 Gly-Pro 1 3 ± 0 24 

abilities to bind to the enzyme Differences in substrate affinity for methIonyl dlpep- 
tidase partially accounts for the differences m the relative rates of  hydrolysis indicated 
in Table IV In addition, there is a difference in V of the substrates tested For  
example, at a concentration of 2 mM the initial rate of  hydrolysis of methionyhso- 
leucane was only 65 ~ that of methIonylalanine Hydrolysis of methlonylvahne could 
not be detected Imtlal rates of hydrolysis of methJonylserIne were not altered by the 
presence of methionylvahne or formylmethlonylalanine These results suggest that 
methlonyl dlpeptldase does not bind either of the latter two substrates 

The relative rates of hydrolysis of  19 pepndes by lmxdodlpeptldase is shown in 
Table IV Of  the substrates tested only dipeptides containing carboxytermlnal prollne 
were hydrolyzed by imidodlpeptldase The Km values for 3 prolane containing &- 
peptldes is shown in Table V The Km values are similar indicating the differences In 
relanve rates of hydrolysis shown in Table IV are due to differences in the efficiency 
of hydrolysis of the substrates tested 

DISCUSSION 

The partial purification and some of the propernes of two peptldases f rom 
N crassa are described The yields are low, and both enzymes appear to be unstable 
under a variety of routine isolation procedures Due to the lnstabihty of  the enzymes, 
the estimates of specific actwltles and yields are probably minimal 
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Both peptldases have a requirement for Mn 2+, however, further studies are 
required to establish that they are both metalloenzymes Methlonyl dlpeptldase but 
not lmidodipeptldase appears to have a free sulfhydryl group requirement for enzyme 
activity 

Of the peptldes tested as substrates for methionyl dlpeptidase, methlonyl- 
alanine and methlonylserine were the most rapidly hydrolyzed Hydrolysis of sub- 
strates larger than dlpeptldes could not be demonstrated 

Interest in characterization of methlonyl dlpeptldase resulted from previous 
studies on Eschertchta colt peptldases which may be involved in removal of N H  2- 

t e r m i n a l  methlonine from newly inltated proteins [3, 11, 23] Methionyl dipeptldase 
IS similar to the E cob enzyme recently purified In this laboratory [11] Both enzymes 
require Mn 2÷, both have a free sulfhydryl group requirement for enzyme activity, the 
pH requirements are similar, and they both have a similar molecular size The sub- 
strate specificity of methlonyl dlpeptidase from N ctassa is also very similar to that 
of the purified E colt peptldase Both enzymes have the highest activity toward 
methlonylalanIne and methionylserlne and also have similar g m values for both sub- 
strates The substrate specificity of methionyl dlpeptldase differs from the E colt 

peptldase in respect to (1) methlonyl dipeptldase is unable to cleave methlonylvahne, 
whereas the E colt peptidase cleaves methlony|vahne at a slow but measurable rate 
(2) methlonyl dlpepttdase cleaves methlonyhsoleucine at a rate 60 ~o that of methlonyl- 
alanlne, but with the E colt peptldase, methionyhsoleucine is cleaved slowly and acts 
as a noncompetitive inhibitor of the hydrolysis of methlonylalanlne, (3) the relative 
rate of hydrolysis of other dlpeptldes (Met-Leu, Gly-Ala, Gly-Gly) differ sig- 
nificantly 

The rationale for using simple peptide substrates to examine enzymes which 
may be Involved in NH2-termlnal modification of newly lnltated proteins was based 
on the possible substrate specificity of such enzymes determined by the studies of 
NH2-termlnal residues of N ctassa proteins synthesized in vivo [3] For a discussion 
of the possible models for NH2-termlnal modification of newly initiated proteins 
see Vogt [24] The NH2-termlnal amino acids of native N crassa proteins in- 
dicate that the removal of the Initiating methlonlne is approx 95% complete 
Alanine is the NH2-termlnal amino acid of about 1/3 of the proteins extracted from 
N ctassa Abnormally large amounts of other NHz-termlnal amino acids are not 
observed [3] These results suggest that the peptldase catalyzing the removal of 
NH2-terminal methlonlne from newly initiated N ctassa proteins has the ablhty 
to cleave a variety of methlonyl peptlde bonds, but may be especially efficient m 
hydrolyzing methlonine from nascent chains beginnmg with methionylalanlne The 
methlonyl dipeptidase examined in the present studies has only some ot these proper- 
ties For instance the initial rate of hydrolysis of methionylalanlne was greater than 
that of any other substrate tested Also, methionylalanlne was cleaved 4 times faster 
than alanylmethlonine indicating preferential hydrolysis of peptIdes beginning with 
methlonlne However, only five of the ten methlonyl dlpeptldes (Met-Ala, Met-Ser, 
Met-Ile, Met-Thr, and Met-Met) used as substrates were hydrolyzed at significantly 
greater rates than non-methionyl containing dlpeptldes In addition, methIonylvahne 
was not hydrolyzed at a measurable rate by this enzyme but vallne is the NH2-termlnal 
residue of 10% of the soluble N crassa protein [3] The substrate specificity of 
methionyl dlpeptidase determined by using small peptide substrates, therefore 
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appears to be inconsistent with It being involved In NHz-termlnal modification 
Interest m characterization of lmldodipeptldase resulted f rom Its ability to 

hydrolyze methlonylprollne more rapidly than any of the other prohne containing 
peptides tested This observation suggested that lmldodipeptidase may function to 
remove methlonlne from the NH2-termInal of  a class of  proteins that are modified 
after their release from the ribosome Protamlne is an example of  this class of  pro- 
telns When first released from the ribosome, protamlne begins with the sequence 
methlonylprohne The methlonlne is subsequently hydrolyzed to produce the prohne 
NH2-termlnal residue observed in the mature protein [8] For this reason, it was 
believed that methlonylprohne may serve as a substrate for the enzyme involved in 
modification of the class of proteins characterized by protamlne However, imldodl- 
peptldase from N crassa appears to be similar to the prohdase isolated from swine 
kidney which is specific for dipeptldes containing prohne as the carboxy-termlnal 
residue [24] 

Both methlonyl dlpeptidase and lmidodipeptldase have some of the properties 
required for the enzymes involved in the removal of  NH2-terminal methlonlne from 
newly initiated and newly completed N crassa proteins In both cases, however, there 
are obvious discrepancies In the properties of  the enzymes described in this com- 
munication and the properties required of the enzymes which catalyze the hydrolysis 
of  NH2-termlnal methlonlne It  appears both enzymes are dlpeptldases and lack the 
substrate specificity apparently required of the enzymes involved in removal of  
NH2-terminal methlone from newly initiated proteins The physiological roles of  
dlpeptldases are not understood and even though many dipeptidases have been 
reported they remain poorly characterized It  appears that simple substrates such as 
those used in this study are not adequate to study the enzymes involved in NH 2- 
terminal modification I t  Js possible that nascent polypeptldes 30-50 amino acid 
residues long which appear to be the substrate for NH2-termlnal modification [25-27] 
will have to be used, further complicating the search for the methlonlne cleavage 
enzyme 
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