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phoresis (in 0 .5N acetic acid or in pyr idine-acet ic  acid 
buffer  p H  4.9, 3 h, 350 V, i t  moved  as a single band 
towards  the  cathode).  A semi -quan t i t a t ive  th in- layer  
two-dimensional  ch roma tog raphy  12 of an acid hydro lysa te  
of ei ther  pept ides  V I I  or D revealed the  presence of the  
expected amino-acids  in equimolar  ratios. 

The  ~-aminobutyry l  pept ide  D, when tes ted as a 
ca ta lys t  for the  hydrolysis  of n i t rophenyl  acetate,  showed 
a ca ta ly t ic  ac t iv i ty  of about  1/a (k s = 11) of t h a t  of the  
cysteine (or cystine) pept ide  B and half  of t ha t  of imid-  
azole. F i rs t  order  kinet ics  were observed f rom about  10% 
to about  70% of comple t ion  of the  reaction.  The  con- 
cent ra t ion  Of p-n i t rophenyl  ace ta te  was 3.58 • 10-SM and 
the  pept ide  D concent ra t ion  ranged f rom 1.48 • 10-~M 
to 4 . 4 3 •  (in phospha te  buffer  0.2M, p H  7.7 
conta in ing 5% dioxan (V/V) at  22-24~ The fo rmat ion  
and decomposi t ion  of an Nim-acetyl  pept ide  in te rmedia te  
(measured by  the  opt ical  densi ty  a t  245 rim) is probable  
as was also shown for the  cysteine pept ide  336b. 

Al though  the  pept ide  analogues A - D  are poor  enzyme 
models,  the  role of the  neighbour ing amino-acid  side 
chain to the  ca ta ly t ic  imidazole  group of his t idine is 
obvious.  A comparison of the  ca ta ly t ic  coefficients of 
pept ide  33 in the  SH-  or  - S - S - f o r m ,  and of pept ides  B 
and D suggests t ha t  the  polar i ty  ra ther  t h a n  the  res t -  

t i v i t y  or the  geomet ry  of the  side chain group nex t  to 
the  his t idine residue plays a more i m p o r t a n t  role in the  
exhibi t ion of t he  ca ta ly t ic  act ivi ty .  A be t te r  pept ide  
model  showing a much  higher  ca ta ly t ic  ac t iv i ty  is sought  
to s tudy  the  effect of changing the  funct ional  side chain 
groups on the  ca ta ly t ic  propert ies  1~. 

Zusammen/assung. Es wurde  das Pen tapep t id  L-Thr- 
L-Ala-L-Abu-L-His-L-Asp synthet is ier t ,  seine ka ta ly t i -  
sche-hydrolyt ische Wi rkung  auf Essigs{iure-p-nitrophe- 
nylester  geprtif t  und die ka ta ly t i sche  Aktivit~tt  ca. 1/a 
derj enigen seines isosteren L-Thr-L-Ala-L-Cys-L-His-L-Asp 
Iestgestellt .  
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I s o l a t i o n  and  C h a r a c t e r i z a t i o n  of  a C y s t i n e - C o n t a i n i n g  O c t a p e p t i d e  f r o m  S i l k  

The cont roversy  as to whe ther  silk f ibroin (Bombyx 
mort) contains  a small  a m o u n t  of cyst ine or  whether  this  
amino acid is ent i re ly  absent  was f inal ly  resolved by  t i le 
isolat ion of the  2 :4 -d in i t rophenyl  de r iva t ive  of cysteic 
acid f rom a Silk hydro lysa te  w h i c h h a d  been t rea ted  wi th  
2 :4-d in i t rof luorobenzene  and then  oxidized 1. I t  is now 
general ly  accepted t h a t  the  cyst ine con ten t  of silk is 
approximately.  0.2% 2 

The isolat ion and charac ter iza t ion  of a cystine- 
conta in ing  oc tapept ide  f rom Bombyx mort silk f ibroin 
is now repor ted  and i t  is e s t imated  tha t  app rox ima te ly  1/~ 
of the  cyst ine residues present  in silk form par t  of the  
s t ruc ture  given. The  exper imenta l  procedures  used were 
as follows : Ac id -degummed a Bombyx mort f ibroin (1.0 g) 
was dissolved in 60% (w/v) l i th ium th iocyana te  solution 
(5 ml) and af ter  d i lu t ing to 50 ml  wi th  disti l led water  
the  solut ion was dialysed against  di lute  ammon ia  solution 
of p H  8. The  solution of I ibroin was digested wi th  chymo-  
t ryps in  (2.5 mg) for 2 4 h  a t  40~ the  solut ion being 
ma in ta ined  a t  p H  8 by  the  i n t e r m i t t e n t  addi t ion of 
0 .05N ammonia .  The  prec ip i ta te  formed was r emoved  
by  centr i fuging and the  superna tan t  solut ion evapora ted  
down to 20 ml  and freeze dried. 

The  residue (0.35 g) was dissolved in 5% acetic acid 
(1.5 ml) and appl ied to a 175 • 2.0 cm column of Sephadex  
G 15 and eluted wi th  5% acetic acid a n d  5 ml  fract ions 
were collected. An a l iquot  of each f rac t ion was t rea ted  
wi th  n inhydr in -hydraz ine  sulphate  reagent  (pH 5.5) and 
another ,  af ter  acid hydrolysis,  wi th  acid n inhydr in  
reagent4 to de te rmine  the  d is t r ibut ion  of the  cyst ine 
residues. The  cyst ine peptides,  which were Muted before 
the  bulk of the  o ther  peptides,  gave  rise to 2 main  peaks, 
the  first  of which corresponded to h igh  molecular  weight  
mate r ia l  and was rejected,  t he  second corresponding to  
pept ides  wi th  a mean  chain- length  of 10 residues being 
re ta ined for fur ther  examinat ion .  

The  l a t t e r  was subjected to diagonal  electrophoresis  and 
by  this means  a homogeneous  cyst ine (oxidized)-contain- 

ing pept ide  was isolated which conta ined (CySO,H)~, 
Asp, Pro, Ala, Val, Leu, Arg. F r o m  a par t ia l  acid hydro-  
lysate  (6N-HC1 for 45 rain at  100 ~ of this mater ia l  l l  
pept ides  were isolated. The  amino acid composi t ion and 
N- te rmina l  amino acid residues of these was determined,  
the  l a t t e r  by  the  D N S  method .  I n  addit ion,  comple te  
sequences of 2 of these pept ides  were established by  the  
D N S - E d m a n  me thod  and t h e y  were shown to be Arg. 
Ata, and CySO~H. Asp. Val. CySO~H. 

I t  w a s  possible for these pept ides  to arise only f rom 
the unique s t ructure,  Arg. Ala. Leu. Pro.  CySOaH. Asp. 
Val. CySOaH. Since the  unoxidized pept ide  is basic i t  
is most  p robable  t h a t  t he  aspar t ic  acid is p resent  as 
asparagine residue and further ,  since i t  is unl ikely t h a t  
the  half-cyst ine residue are in the  reduced (SH) state,  
t hey  mus t  form a four -membered  r ing to give the  struc- 
ture :  Arg. Ala. Leu. Pro.  CyS. Asp(NH2), Val.  CyS. 

I. I 
Al though  this s t ruc ture  is the  smallest  known cyst ine-  

conta in ing r ing found in proteins,  the  oc tapep t ide  m a y  
be const ructed wi thou t  diff icul ty f rom space-fill ing a tomic  
(Courtauld's) Models, the  half-cyst ine residues being in 
sui table posit ions for l inking. 

Zusammen/assung. Isol ierung und Strukturaufkl~irung 
eines Oktapept ides  aus Seidenfibroin aus Bombyx mort. 

C. EARLAND and S. P. :ROBINS 

Postgraduate School o~ Fibre Science, The University, 
Brad/ord 7 (England), 22 May 7969. 

1 C. ]~ARLAND and D. J. RAVEN, Nature 192, 1185 (1961). 
2 F. LUCAS, Nature 210, 952 0966). 
8 A. F. BURGESS, British Patent 563,745 (1944). 
4 M. K. GAITONDE, Biochem. J- 104, 627 (1967). 
a We wish to thank the Wool Textile Research Council for financial 

assistance towards this investigation, a fuller account of which 
will be given in a later publication. 


