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Water - so lub le  carbodi imides  which a re  capable of react ing  with carboxy groups,  convert ing them 
into the co r respond ing  N-acy lu rea  der iva t ives  or, in the p re sence  of amines,  into amides  a re  widely used 
for  the modif icat ion of pro te in  [1]. 

Dicyclohexylcarbodi imide (DCC), which is widely used in peptide Chemistry [2] has hi therto been 
used only to a l imi ted extent for  the modificat ion of pro te ins  [3, 4] which is apparent ly  due to the lowava i l -  
ability of the label led reagent .  Never the less ,  the use  of labelled DCC will open up new poss ib i l i t ies  for  
the modif icat ion of pro te ins :  this reagent  does not contain ionogenic groups the p resence  of which can com-  
pl icate  the modif icat ion p roce s s ,  and it should p o s s e s s  an increased  affinity fo r  the hydrophobic sect ions 
of pro te in  molecules .  

Fo r  the modif icat ion of porcine peps in  we chose DCC labelled with t r i t ium,  i.e., DCC-T that we had 
obtained with a specif ic  radioact ivi ty  of 2.4 #Ci /mmole  and a r a d i o c h e m i c a l p u r i t y  of 98?o. To p e r f o r m  
the react ion,  3.7 mg (18/zmole) of DCC-T was dissolved in 0.5 ml of ethanol, and 4.5 ml of an aqueous 
solution containing 5.2 mg (0.15 mmole)  of porcine pepsin  was added. The slightly opalescent  mixture  
was left  at 20"C and pH 5.3-5.4 for  24 h. The dicyclohexylurea  that had prec ip i ta ted  was f i l tered off. It 
had mp 230-232°C ( l i terature data: mp 231-232°C [5]) and had the same specif ic  radioact ivi ty  as the initial 
DCC-T.  

The excess  of DCC-T with r e spec t  to the pepsin  had fallen f rom 120-fold at the beginning of the r e -  
action to 50-fold in the f i l t ra te .  The f i l t ra te  was deposited on a 140-ml column of Sephadex G-25 Superfine, 
and gel f i l t ra t ion was p e r f o r m e d  in an aqueous solution, the amount of pro te in  in the eluate being followed 
by UV absorpt ion at 280 nm and by the radioact ivi ty  of aliquots of the solution, which was measu red  in a 
liquid scint i l la t ion counter .  The f ract ions  containing the pepsin  were  rechromatographed  under  the same 
conditions, which ensured  the complete  separa t ion  of low-molecu la r -we igh t  radioact ive products .  The 
modified pepsin  contained 2.28-2.84 res idues  of DCC pe r  mole of protein,  while its proteolyt ic  activity 
with r e spec t  to hemoglobin had fal len to 22-30% of the initial activity.  

It has been shown previous ly  [6] that  porc ine  pepsin  is capable of adding seve ra l  res idues  of a w a t e r -  
soluble carbodi imide  without loss  of act ivi ty.  Thus, in its action on pepsin  DCC differs  substantial ly f rom 
the wa te r - so lub le  carbodi imides ,  and it may be assumed  that this difference is due to the specif ic in te r -  
action of the hydrophobie DCC molecule  with the carboxy groups located in the molecule  of peps in  close to 
the hydrophobic zone of the binding of the s u b s t r a ~ s .  
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