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The molecule of the inhibitor consists of 63 amino acid residues whose sequence is the following: 
Glu-Ile-Tyr-Phe-Glu-Pro-Asp-Phe-Gly-Phe-Pro-Pro-Asp-Cys-Lys-Val-Tyr-Thr-Glu-Ala-Cys-Thr
Arg-Glu-Tyr-Asn-Pro-I1e-Cys-Asp-Ser-Ala-Ala-Lys-Thr-Tyr-Ser-Asn-Glu-Cys-Thr-Phe-Cys-Asn
-Glu-Lys-Met-Asn-Asn-Asp-Ala-Asp-I1e-His-Phe-Gln-His-Phe-Gly-Glu-Cys-Glu-Tyr. The se
quential data were obtained by the analysis of peptides isolated from the tryptic and chymo
tryptic digest of the carboxymethylated inhibitor. The molecular weight of the inhibitor calculated 
from its amino acid sequence is 7377. 

The fertilization process involves at the molecular level l the participation of acrosin, 
a trypsin-like proteinase present in the acrosome of the intact spermatozoa. Effici~nt 
acrosin inhibitors of protein character are present in the seminal plasma of numerous 
animals2. Two types of acrosin inhibitors 3 of a relatively low molecular weight have 
been isolated from bull seminal plasma. These inhibitors are specific of the bull 
reproductive tract4; they differ in their isoelectric point, amino acid composition, 
and inhibitory properties3. The amino acid sequence of the basic inhibitor has been 
elucidated in a preceding studys. The acidic inhibitor was obtained in three forms 
differing in isoelectric points (pI = 3'9, 3·4, 3,7). The amino acid composition 
of the acidic acrosin inhibitor designated by the authors6 BUSI I B2 (pI = 3'7) 
corresponds to the formula Asxlo,Thr4,Ser2,Glx9,Pr04,GlY2,Ala4,Cys6,Vall ,Metl' 
lle3,Tyrs,Phe6,Lys3,His2,Argl (in molar ratios). The inhibitor molecule is stabilized 
by three disulfide bond~. 

The amino acid sequence of the inhibitor was derived in this study from overlap
ping peptides obtained by tryptic and chymotryptic digestion of the S-carboxymethyl 
derivative of the inhibitor. 
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EXPERIMENTAL 

Material 

The acidic acro~in inhibitor (BUSli B2) was isolated as described before6 . Bovine TPCK-tryp~in 
treated with chloro-(N-p-tosyl-L-phenylalanyl)methane 7 and bovine chymotrypsin werc pur
chased from Worthington Biochem. Corp .. Freehold. New Jersey. USA. Thermolysin wa s 
a B-grade product of Calbiochem. Los Angeles. CA .. USA. 2-Mercaptoethanol was a product 
of Fluka. Buchs, Switzerland. N-Ethylmorpholine was a product of Koch-Light, Coillbrook. 
England. Fluram (fluoresca mine) was purchased from Serva, Heidelberg, FRG. The reagent s 
used for the thiazolinone degradation were obtained from Pierce Eurochemie, Rotterdam. 
Holland . Sephadex G-25 fine and G-50 (superfine) were products of Pharmacia, Uppsala, Sweden. 
Polyamide layer sheets were purchased from BDH Chemical Ltd., Poole, England. TLC-plates 
(cellulose precoated plates) without the fluorescent indicator were from Merck, Darm~tadt 
and cellulose MN 300 from Macherey-Nagel. Duren, FRG . Whatman No 3MM paper for 
chromatography was a product of Whatman Biochemicals Ltd., Maidstone, England . 

Methods 

The amino acid analyses were carried out according to Spackman and coworkers8 . The samples 
of peptide material were hydrolyzed in 100 ~I of 6M-HCI containing 0 '02% of 2-mercaptoethanol 9 

in vaClIO for 20 h at 11O°e. The analyses of the hydrolysates were performed in Durrum D-500 
amino acid analyzer (Palo Alto, CA., U.S.A.) at a semitivity of 1·0 A. The peptides (0'1% solu
tions in 0'2M-NH4HC03 ) were digested with trypsin or chymotrypsin at an enzyme to substrate 
ratio of I : 40 for 2 h at 37°C; su bsequently the sa me quantity of the enzyme was added and the 
digestion was continued for 2 additional hours. The thermolysin digestion of the peptides (0'1% 
solutions in 0'2M N-ethylmorpholine ace tate, pH 8'1) was allowed to proceed for 4 hat sb°e. 
All digests were lyophilized before further treatment. The stock 0·1 % solutions of the enzymes 
(trypsin, chymotrypsin, thermolysin) in water were storred at - 20°C and used for the period 
of one month. To perform limited cleavage of the peptides in an acid medium1o, the peptides 
(80 nmol) were dissolved in 1·5 ml of dilute hydrochloric acid (pH 2'0) and the solutions heated 
150 min at 108°e. Hydrochloric acid was dried off in a desicactor over KOH. The analytical 
and micropreparative separation of peptide mixtures was affected on Merck TLC glass plates 
(20 X 20 cm) coated with a cellulose layer. Plates of equal dimen sions were used for the prepara
tion of TLC layers from MN 300 cellulose. The electrophoretic se paration of peptide mixtures 
was caified out on these plates in the apparatus of Past uska l I at a voltage of 500 V, I h in buffers 
SI-S3: acetic acid- pyridine-water (20: 2 : 178, v/ v), pH 3'5, buffer l2 SI; acetic acid-pyridine
-water (1 : 20 : 179, v/v), pH 6'5, buffer l3 S2; N-ethylmorpholine- acetic acid- water (1'6: 
: 0'3 : 198'1, v/v), pH 8'0, buffer l4 S3. The chromatographic sepa ration was carried out in the 
mixture!5 I-butanol-pyridine-acetic acid- water (15: 10 : 3 : 12, v/v) , system S4. N(2,4-dinitro
phenyl)ethylenediamine, whose RF in this system is slightly higher than that of leucine, was em
ployed as a visual marker. The analytical peptide maps were prepared by separation in one of the 
above systems (SI-S3) in the first direction and by chromatography in system S4 in the second 
direction. For preparative separation of peptide mixtures on Whatman No 3MM paper des
cending electrophoresis I 6 at a potential gradient of 30 V Icm and high voltage electrophoresis! 7 

at a potential gradient of 85 V Icm were used. Preparative electrophoresis was carried out in the 
buffer acetic acid-formic acid (98%)- water (150: 50 : 800, vlv, pH 1'9, buffer I 7 S5), in buffer l2 

SI at pH 3'5, in the buffer acetic acid-pyridine-water (I : 5 : 994, vlv, pH 5'6, buffer16 S6), 
and in buffer!4 S3 at pH 8·0. For preparative peptide maps 100 nmol of the enzymatic digest 
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of the peptide was applied to one sheet of Whatman No 3MM paper. The separa tion in the 
first direction was carried out in systems SI, S3, S5. or S6 and chromatography in system S4 
was used for the second direction. The peptides on TLC maps were stained with the reagent 1 8 

prepared by dissolving 300 mg of ninhydrin in a stock solution containing 100 mg of cadmium 
acetate. 10011 of water, 4011 of acetic acid, and 96011 of acetone. The peptides were stained 
on preparative maps with 0'001 % solution of fluorescamine19 in acetone; the paper was dipped 
in 5% pyridine solution in order to adjust the pH before the staining. The fluorescin g spots were 
traced by pencil at 366 nm. the corresponding parts of paper were cut out. and the chromato
grams were stained with 0'2% solution of ninhydrin in acetone. The peptides were eluted from 
paper by 0·IM-NH40H. The peptides (10-15 nmol) were sequenced by the DABITC (4-N.N
-dimethylaminoa-zobenzene 4'-isothiocyanate double couplig) method ZO Certain peptides con
taining S-carboxymethylcysteine were available in oxidized form for the sequencing. The oxidized 
form of the DABTH-S-carboxymethylcystein (DABTH = 4-N,N-dimethylaminoazobenzene
-4'-thiohydantoin), coincided with the spot of DABTH.CyS03H in the system introduced 
by Chang and coworkerszo . DABTH-Gln or DABTH-Asn present in the individual sequential 
steps were converted for the most part into DABTH-Glu and DABTH-Asp respectively, by the 
addition of 20 III of 6M-HCI and heating I h at 54°C. These derivatives could then be easily distin
guished from DABTH-Ser and DABTH-Thr which are separated on the polyamide layers only 
with difficulties. Additional sequential procedures were used with peptides containing serine 
or threonine. They were cleaved stepwise by the phenylisothiocyanate method according 
to Sauerz~ and the newly formed N-terminal residues were determined by dansylation2'2. The DNS 
derivatives (DNS = l-dimethylaminonaphthalene-5-sulfonyl) of amino acids were identified 
in 1'5% formic acid 23 in the first direction and in the system benzene-acetic acid 34 (9: 2, v/v) 
in the second direction. DNS-carboxymethylcysteine was located by additional chromato
graphy (in the second direction) in the systemZ5 IM-NH40H-ethanol (I : I, v/v). 

Reduction and carboxymetilylation 0/ inhibitor: The inhibitor (30mg) was reduced by 2-
-mercaptoethanol in 9M ureaZ6 dissolved in 0'5M Tris-HCI buffer, pH 8·7 and the carboxy
methylation was carried out according to Crestfield and coworkersZT The S-carboxymethyI 
derivative of the inhibitor was separated from the reaction products by gel filtration on a column 
of Sephadex G-25 (2·7 x 47 Col) in 0·05M-NH40H. The protein-containing fraction was lyo
philized. 

N-Terminal amino acid analysis 0/ inlzibitor. The degradation of 50 nmol of the carboxy
methylated inhibitor was carried out by the DABITC method using a five-fold higher quantity 
of all reagents than that described by the authors2o for the usual procedure. 

C-Terminal end group analysis o/the inhibitor: The inhibitor (50 nmol) was treated with hydra
zine28 as described elsewhere29

. 

Tryptic digest 0/ carboxymethylated inhibitor: The inhibitor (15 mg) was dissolved in 1·5 011 
of 0'15M-NH4HC03 and digested with trypsin (0'5 mg) dissolved in 0'005M-HCI (0'3011). The 
digestion was allowed to proceed 4 h at 3TC. The digest without any concentration was applied 
onto a column of Sephadex G-50 superfine (1'6 X 57 ml) which was subsequently eluted by 0'15M
-NH4HC03. Fractions of 4 ml were colliected at 7 min intervals. The course of the fractionation 
was monitored by measuring the effluent absorbance at 280, 254, and 230 nm. All peptides 
absorbed at 254 nm, were not resolved, however. The fraction containing a small quantity 
of a high molecular weight product was discarded. The main portion of the pep tides was lyo
philized and then separated chromatographically by repeated development in system S4. The 
individual peptide fractions obtained were separated electrophoretically in system S6. 
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ChYl1lotryptic digest oj carboxymethylated inhibitor: The inhibitor (5 mg) was dissolved in 5 ml 
of 0'2M N-ethylmorpholine acetate, pH 8'1, and a·} mg of chymotrypsin dissolved in 100 J.II 
of water was added to the solution . The hydrolysis of the inhibitor was allowed to proceed 5 h 
at 37°C. The hydrolysate was lyophilized and separated chromatographically in system S4 
using repeated development. The fraction showing an Rrvalue similar to alanine was then re
resolved electrophoretically in system S3. 

RESULTS AND DISCUSSION 

The S-carboxymethyl derivative of the inhibitor, whose amino acid composition 
was identical with that of the active inhibitior6

, was prepared as starting material 
for sequential work. The analysis of the N-terminal region of the inhibitor mole
cule by the DABITC method 20 permitted the sequence of residues No 1-12 to be 
determined as Glu-Ile-Tyr-Phe-Glu-Pro-Asp-Phe-Gly-Phe-Pro-Pro. Hydrazinolysis 
of the intact inhibitor revealed tyrosine as the only C-tenninal residue. 

The amino acid sequence of the inhibitor was derived from the analysis of peptides 
which had been obtained from the tryptic and chymotryptic digest of the carboxy
methylated inhibitor. The results of the sequential analysis of all the peptides isolated 
are given in Table J and the amino acid composition of the peptides in Table II. 
The relations among these peptides which permitted the complete amino acid sequence 
of the acidic acrosin inhibitor (BUSI I B2) to be determined are shown in Fig. 1. 
The optimal conditions of treatment of the enzymatic digests of the inhibitor or of its 
main fragments were studied by the method of peptide maps prepared on thin layers 
of cellulmc. 

Fiwpeptides designated n, T2, T3, T4, and T5 were observed on the peptide map 
(Fig. 2) of the tryptic digest of the CM-inhibitor. Peptides T4 and T5 are very little 
separated from one another; a considerably better resolution was achieved by paper 
chromatography in system S4. All peptides expected with respect to the known amino 
acid composition of the inhibitor and to the specificity of trypsin were isolated 
from the tryptic digest. The partial amino acid sequence only of peptide T1 was 
determined; this sequence was verified by the analysis of its thermolytic fragments. 
Peptide Tl is more easily soluble in 50% pyridine than in water. Peptides T2 and T3 
were sequenced completely. When peptide T2 was treated by the DABITC technique 
a partial oxidation of the carboxymethyJcysteine residue was observed. The sequence 
of the C-terminal part of peptide T3 was verified by analysis of dipeptide T3A 1 iso
lated from the limited acid hydrolysate of the parent peptide. Sequential analysis 
of peptide T4 yielded its partial structure only, including the cysteine residue; the 
products obtained in the subsequent steps could not be identified. Peptide T4 was 
therefore cleaved with chymotrypsin and fragments T4C1 and T4C2 were obtained. 
The latter was sequenced completely without difficulties. The sequence of the last 
tryptic peptide, T5, consisting of 17 amino acid residues emerged from the analysis 
of the parent peptide and its chymotryptic fragments; the sequence of the last four 

residues remained undetermined. 
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TAIILE I 

Amino acid sequence of peptides isolated from tryptic (T) and chymotryptic (C) digest of carboxy
methylated inhibitor, including data on fragments obtained by thermolytic (Th) or acid (A) 
clevage of peptides 

Designation 
of peptides 

TI 
TIThl 
T!Th2 
T!Th3 
T2 
T3 
T3AI 
T4 
T4CI 
T4C2 

T5 

T5C I 
T5C2 
CI 
C IThl 
CITh2 
C ITh3 
CITh4 
CITh5 
C ITh6 
C IAI 
C2 
CHI 
C3 

CH I 
C4 
C5 
C6 
C5 + 6 

C5 + 6Thl 
C5 + 6Th2 
C5+6Th3 
C5 + 6Th4 
C5 +6Th5 

Position 

1- 15 
1- 3 
4- 7 
8- 15 

16 - 23 
24- 34 
33 - 34 
35- 36 
35 - 42 
43 - 46 

47-63 

47- 55 
56 - 63 

1- 17 
1- 3 
4 - 15 

16 - 17 
4- 9 
9 - 15 
8- 15 

14 - 17 
18 - 25 
24 - 25 
26 - 36 

35-36 
37- 42 
43 - 55 
56 - 63 
43-63 

43 - 46 
47 - 52 
53 - 54 
55 - 57 
58-63 

Amino acid sequence 

G lu-lle-Tyr-Phe(Glx,Pro)Asp-Phe(G ly,Phe,Pro,Pro,Asx,Cys,Lys) 
Glu-Jle-Tyr 
(Phe, Glx, Pro, Asx) 
(Phe, G ly, Phe, Pro, Pro, Asx, Cys, Lys) 
Val -Tyr-Thr-Glu-Ala-Cys Thr-Arg 
G lu-Tyr-Asn-Pro-lle-Cys-Asp-Ser-A la-Ala-Lys 
Ala-Lys 
Thr-Tyr-Ser-Asn-G I u-Cys-Thr-Phe-Cys(Asx, Glx, Lys) 
(Thr,Tyr,Ser,Asx,Glx,Cys,Thr,Phe) 
Cys-Asn-Glu-Lys 

Met-Asn-Asn-Asp-Ala-Asp-lle-His-Phe-Gln(His,Phe,Gly,G lx,Cys, 
Glx,Tyr) 
(Met,Asx,Asx,Asx,Ala ,Asx,Iie,His,Phe) 
G ln-His-Phe-Gly(G lx,Cys,G lx,Tyr) 
G I u-lle-Tyr(Phe, G IX,Pro,Asx,Phe,Pro, Pro,Asx, Cys, Lys, Va I, Tyr) 
G lu-lIe-Tyr 
(Phe, G I x, Pro,A sx, Phe, G I y ,Phe, Pro, P rO,Asx, Cys, Lys) 
Val-Tyr 
Phe-GI u-Pro-Asp-Phe-G Iy 
G ly-Phe-Pro-Pro-Asp-Cys-Lys 
(Phe,G ly,Phe,Pro,Pro,Asx,Cys,Lys) 
Cys-Lys-Val-Tyr 
Thr-Glu-Ala-Cys(Thr,Arg,Glx,Tyr) 
Glu-Tyr 
Asn-Pro-Ile-Cys(Asx,Ser,Ala,Ala,Lys,Thr,Tyr) 

Thr-Tyr 
Ser-Asn-G I u-Cys(Thr, Phe) 
Cys-Asn-Glu-Lys-Met-Asn-Asn-Asp-Ala-Asp-lle(His,Phe) 
Gln-His-Phe-Gly(Glx,Cys,Glx,Tyr) 
Cys-Asn(Glx,Lys,Met,Asx,Asx,Asx,Ala,Asx,I1e,His,Phe,Glx,His, 
Phe,G lx,Cys,Glx,Tyr) 
Cys-Asn-Glu-Lys 
Met-Asn-Asn-Asp-A la-Asp 
lie-His 
Phe-Gln-His 
Phe-Gly-Glu-Cys-Glu-Tyr 
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The peptide map of the chymotryptic digest of the eM-inhibitor (Fig. 3) showed 
the presence of seven peptides well r eso lved in system S4. The separation of peptides 
e2, e3, and e4 by electrophoresis was achieved only when the buffer a t pH 8·0 (S3) 
was used. The separation at other pH-valu es (1 '9, 3'5, 5'6) was in sufficient. The amino 
acid sequence of the first three residues on Jy of peptide e I was determined ; the ma in 

TABLE II 

Amino acid composition of peptides isolatcd from tryptic (T) and chymotryptic (C) digest of ca r

boxylated inhibitor includin g fragmen ts o btained by thcrmol ytic (Th) o r acid (A) c1eavagc 

of peptides 

Designation 
of peptides 

TI 
TIThl 
TITh2 

TITh3 

T2 

T3 

T3AI 
T4 

T4C I 

T4C 2 
T5 

T5CI 

T5C2 
C I 

ClThl 

CITh2 

ClTh3 

CITh4 

C ITh5 

C lTh6 
C IAI 

C2 
CZTI 

C3 
cnl 
C4 

C5 

C 6 

C S+6 

Number of am in o ac id residu es 

Cyso'7,Glu l ·9,Pr02·9,Gly. I 1· llec·6.T yrO·9·A'PI '9,Phc2 ·H.LY~C·9 
Glu 1.1 ,ll eo· 9 ,Ty r 1·0 
ASP I. o,G luo. g,Proj·1 ,Phe l ' 2 

Cysa'9 ,AsP I .0,Pr02.0 ,Gl y I .0 ,Phc I ·7,Lys I .a 
Cyso·6 ,Thr2·3,G lu I ' 3, Al a I '2,Va la '8,Ty r l .a,AQh·a 

CYSo .g,ASP2 ·0,Sc r j .a,G lu l .a, P ro l _o,A la I .g, lleo.g,Tyr I ·o,Lys 1·0 

Alal .o ,LYSj·1 
CYSI '6,A sP2'3 ,Thr I .g,Ser 1· 1 ,G lu 2·a,Tyro·7 ,l: hcO· 9, Lysl ·a 

C ysa .7,AsPI· O,Thr I '6 ,Se rO '9,G lu l ·2,Ty ro· 9·Phc l ·o 

CysO'5,A sPI'1 ,Glu l .1 ,Lysl·a 
CYSI'I ,ASP4 ·0,Glu 3·2,Gly l·a ,A lao.q,M ct o·6,1Iea.g ,Tyro _9,Fhe2.0,l-Ji s l· 7 
ASP3.7,A lal .0,Melo.g,llca .g,Phe I .0 ,Hiso ·9 

Cyso·9,G lu2 ·8,G IYI . I,Tyre'7 ,l' hel·4,Hiso·9 
Cysl .o,AsPz. j ,Glu l '9,Pr0 3.0,G IYI ' 1 ,Val l ·o,Jl ee .7,Tyr 1.7,P he 3' 1 ,Lys l 'O 

GluO'9,I1e l ·o,Tyr 1.0 
CySj .0,ASP2 .0 ,Glu l .z,Proz. 7 ,G IYI '3,P he2·6,Lys l.1 

Vall·o,Tyrl·o 

ASPI.Q ,Glu l .o,Proo.g,Phel·5 
C YSI.o,ASP I.z ,Pro 2.0,GIYI.0 ,Phc l .j ,LysI·Q 

Cys l.o,A sp l· o,Pr0 2.0,Gl y I .0, Phe l ·g,LysO·9 

C yso.7,Va l I .e,Tyr l ·0 ,LYSI ·3 
Cys l.o,Thrl .g, Glu l '9,A la 1.2 ,Ty ro. 4,ArgO·8 

Glu l.o ,Ty rO. 9 
CYSI.a,ASPI '9,Thr I .O ,sero.9,Prol · I ,Alai '9, ]!eC '9,Tyr l·o ,LYSI'O 

Thro·9,Tyr 1.0 
C ys l.Q ,AsPI· 0,Thro·9,SerO.g,G luj.z ,Phej .0 
CYSj. 1 ,AsPS' I ,G lua.g,Al al .0 ,Meto·6,llec· 7,Fhcl·z,Hisa·9 ,LysO·9 

C yso.7, Gluz.g ,GIYI'1 ,Tyra '4 ,Phel .a ,Hisc '7 
Cysz .O,AsP4' 7 ,GI u 3 '7,Gl yo .g,A la I ·G ,Met e .g,]!ec·9,Ty re.g,PheZ ·a, H iS I .7 ,L ys ) .1 

Collection Czechoslovak Chern. ::;ommlln. [Vol. 48] [1983] 



, 
I 
~ 
? 
b' 
3 

~ 
~ 

~ 

1 10 20 
Glu-Ile-Tyr-Phe-Glu-Pro-Asp-Phe-Gly-Phe-Pro-Pro-Asp-Cys-Lys-Val-Tyr-Thr-Glu-Ala-
I --- --- --- --- --- --- --- --- --~ ~,------------------Tl T2 
I I 1--- ---
TIThl T1Th2 

Cl 
I I~-- ---
C1Th1 C1Th2 

C1Th4 

N--- -

--1 ~lTh3--

CITh5 

~-- --- --- --- ---
CITh6 

I 
CIAl 

---. 
---. 'C2 

---I 'r---~ 
CITh3 

---4 

---. 

====================================================== =======================~== 

30 40 
Cys-Thr-Arg-Glu-Tyr-Asn-Pro-Ile-Cys-Asp-Ser-Ala-Ala-Lys-Thr-Tyr-Ser-Asn-Glu-Cys-
--------~I I ~I-----------------------
( T2) T3 T4 

I 11---
T3Al T4Cl 

- - .. 1-1 -----------
- - -4 11--------------

(C2) C3 C4 

'C2T1 'C3Tl 

===================================F================== ========================== 

~ I 

~ 
g 
.? 
o 
~. 
:>';" 
o 
< 
J'" 

f? 
::r 
~ 
i". 



~ 
~ 
() 

~ 

~ 
~ 
~ 

~ 

SO 60 
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(T4) TS 

[facry'"' Y4C2 '~~El--- --- --- --- --- --- ---4ITSC2 
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================================================================================ 

F IG. I 

Amino acid sequence of acid acrosin inhibi to r (BUSI I B2). The peptides a re designated by horizontal bars; sequences determined completely 
a re ma rked by full lines, undetermined sequences by dashed lines . The symbols designat ing the ind ividual peptides are explained in 
the legend to Ta ble I. N designates the sequence de termined with the uncleaved eM- inhibitor by the D ABITS method 
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part of the material was subjected to thermolytic cleavage. Peptides ClThl, ClTh4, 
and CITh5 isolated from the latter digest were sequenced. The sequential data are 
in agreement with the structure of tryptic peptide Tl. The sequence of the C-terminal 
region of peptide Cl was verified by sequential analysis of thermolytic fragment 
C I Th3 and of fragment C I AI, isolated from the partial acid hydrolysate of peptide 
CI. Peptide C2 was sequentially degraded up to the fourth amino acid residue, i.e. 
CM-cysteine ; information on its C-tenninal sequence was obtained by analyzing 
peptide C2TI from the tryptic digest of peptide C2. By a similar approach peptide 
C3 was sequentially elucidated after the isolation of tryptic fragment C3Tl. The 
CM-cysteine residue of peptide C4 had partly been converted into it s oxidized form. 
The structure of the methionine-containing peptide C5 was determined up to the 
penultimate residue. Peptide C6 is identical to fragment T5C4 as regards its quantita
tive amino acid composition; it was also unambiguously sequenced up to the fourth 
amino acid residue, i.e. glycine. In addition to the main peptides a small quantity 
of peptide C5 + 6, incompletely digested by chymotrypsin, had also been isolated 
from the chymotryptic digest; this peptide was subsequently hydrolyzed by thermo-

FIG. 2 

Val 0 • 

J. 
o 

Aspo 

oVal 

c/i'sp 
Lys 

Peptide map of tryptic digest of carboxy
methylated inhibitor First direction - elec
trophoresis at pH 6'5, second direction as
cending chromatography in the system n-bu
tanol- pyridine- acetic acid- water (15 : 10 : 3 : 
: 12, v/v) on sheets coated with MN 300 
cellulose. 0 origin, • reference mixture 
of amino acids (Lys, Asp, Val). The quantity 
of digest lIsed for the preparation of the map 
was 10 nmol 

Lys 0 valo. Aspo 

FIG . 

C3 ~C4@> 
C2(@ 
C5f/lZ2J 
C5+6 ~ 

J. 
o 

C6~ 

oVal 

oAsp 
Lys 

Peptide map of chymotryptic digest of carbo
xy methylated inhibitor. First direction -
electrophoresis at pH 8'0. The other data 
are identical to those given in the legend 
to Fig. 2 
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lysin. A series of peptides C5 + 6 Thl- 5 had been isolated and characterized by quali
tative amino acid analysis only; their quantity, however, was sufficient for sequential 
analysis. The thermolytic peptides C5 + 6 Th2 - 5, together with the partial struct ures 
of peptides T5 and C6 define the structure of the C-terminal region of the inhibitor, 
i.e. of residues No 47 - 63. Under the conditions of chymotryptic digestion lIsed not 
all the bonds were cleaved which were expected to undergo hydrolysis with respect 
to the known specificity of the enzyme. 

Peptides Tl- T5, and CJ - C6, isolated from the tryptic and chymotryptic digest 
of the inhibitor permit it s complete amino acid seq uence to be determined. The order 
of the tryptic peptides is the result of the following reasoning: The structure of peptide 
Tl is identical to the N-terminal region of the inhibitor determined by an inde
pendent procedure. Peptide Cl containing the only valine residue of the inhibitor 
molecule, determines the order of tryptic peptides Tl and T2. Chymotryptic peptide 
C2, characteristic because of its arginine content , defines the order of tryptic peptides 
T2 and T3. Likewise, chymotryptic peptide C3 containing two alanine re sidues affords 
overlaps permitting peptides T3 and T4 to be linked one to another. Another peptide, 
35, contains the only methionine of the inhibitor and joins together the regions 
of the inhibitor molecule represented by tryptic peptides T4 and T5. 

Peptides Tl- T5 and Cl- C6 isolated account for all the amino acid residues 
of the inhibitor. The majority of sequential work was carried out with tryptic peptides 

using the DABITC method. The C-terminal parts of some peptides, however, could 
not be determined, most likely because they had been extracted during the DABITC 
degradation. These peptides were therefore sequenced by the dansyl-Edman proce
dure. 

The acid acrosin inhibitor BUSI I B2 consists of a si ngle peptide chain containing 63 
amino acid residues. The molecular weight of the inhibitor calculated from sequential 
data is 7377 and its amino acid composition is in accordance with the reported ana
lytical data6

. 
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