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The modif icat ion of porc ine  pepsin  by mono-DNP-hexamethy lened iamine  (DNPHMDA) in the p resence  
of the wa t e r - so lub l e  1 -cyc lohexy l -3 - (2 -  morphol inoethyl )carbodi imide  p- toluenesulfonate  (CMECDI) at pH 
5.5 and 20°C leads  to the inclusion of one DNPHMDA res idue  in the molecule  of the enzyme.  The s to ich iom-  
e t r y  of the reac t ion  is de te rmined  by the binding of the DNPHMDA by the hydrophobic zone on the sur face  
of the pepsin,  followed by the reac t ion  of the amine with one of the th ree  ca rboxy  groups concent ra ted  in 
this zone, and ac t iva ted  by the carbodi imide  [1]. We have found that the l a rge  peptide f r agmen t s  B-1 and 
B-2 f o r m e d  in the c leavage of peps in  by cyanogen bromide  at the methionine res idues  [2] can undergo modi -  
f icat ion under s i m i l a r  conditions.  The t r e a t m e n t  of B-1 with DNPHMDA and CMECDI (molar  ra t ios  1 : 6 : 
20) at pH 5.9 and 20°C led to the inclusion of 0.6 mole of the DN'P-amine pe r  mole of peptide.  

F r o m  a t h e r m o l y s i n  hydrolyzate  of the modif ied peptide 
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Asp-Va•-Pr•-Thr-Ser-Ser-G•y-G•u-Leu-Try-I•e-Le•-G•y-Asp-Va•-Phe-I•e-Arg•G•n-Tyr-Tyr-Thr-  
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Val -P  h e - A s p - A r g - A l a - A s n - A s n - L y s - V a l - G l y - L e  u - A l a - P r o -  Val-Ala 

we have i so la ted  colored peptides containing the DNPHMDA group and cor responding  to sequences  5-8, 
1-11, and 1-16.  

It m a y  be a s s u m e d  that  the addition of DNPHMDA to the ca rboxy  groups of a spa r t i c  and glutamic acids 
in B - l ,  as  in the modif icat ion of pepsin,  p reven t s  the binding of the DN'P-amine by the hydrophobic pa r t  of 
the peptide f ragment .  A p re requ i s i t e  fo r  such a sequence of reac t ions  is the capaci ty  for  maintaining spat ia l  
organiza t ion ,  which is unusual for  a c o m p a r a t i v e l y  short, f r agment ,  as is shown by the wel l -def ined tendency 
of the f r agmen t  B-1 to f o r m  aggrega tes  that  p e r s i s t  even  in 8 M urea  solution, and its r e s i s t a n c e  to the ac -  
t ion of a number  of  p r o t e a s e s .  

The c h a r a c t e r i s t i c  s h o r t - w a v e  shift  in the f luorescence  s p e c t r u m  of the t ryptophan res idue  [3] in B-1 
CA 334 nm; fo r  f r ee  t ryptophan in aqueous solution 350 nm,  and for  t ryptophan in peps in  3. 338 nm) shows the 
hydrophobic env i ronment  of the t ryptophan res idue  in B-1 and a lso  the exis tence  of at l eas t  e lements  of a 
spat ia l  s t ruc tu re .  

The modif icat ion of B-1 differs  f r o m  the modif icat ion of the native peps in  in which the reac t ion  af -  
fects  the C - t e r m i n a l  alanine res idue ,  the ca rboxy  group of an a spa r t i c  acid res idue  not included in B - l ,  and 
glu tamie  acid p robab ly  belonging to sequence 6-8 of B-1.  The absence  of subst i tut ion at the C - t e r m i n a l  
alanine in B-I conf i rms  the spec i f ic i ty  of the reac t ion .  

The modif icat ion of the l a rge  N - t e r m i n a l  peps in  f r agmen t  B-2 which includes about 175 amino-ac id  
r e s idues  [2] leads  to the inclusion of 1.2 DNPHMDA res idues  p e r  molecule  of peptide.  No DNPHMDA is 
included in the B-4 and B-5 f r a g m e n t s ,  which s e r v e s  as one more  indication of the specif ic  nature  of the 
reac t ion  which is apparen t ly  c h a r a c t e r i s t i c  of ca rboxy  groups located  c lose  to hydrophobic sect ions of the 
molecule .  
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