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The C-terminal amino-acid sequence of lysozyme 

Leucine has  been identified as the  C- terminal  ami no  acid in lysozyme  by  the  ca rboxypep t ida se  z, 
reduct ion  2 and  hydraz inolys i s  s techniques .  Evidence  t h a t  t he  penu l t ima t e  res idue is basic has  
been presented  4 in the  fact  t h a t  leucine is l iberated dur ing  t ryp t ic  digest ion of lysozyme.  Con- 
flicting evidence regarding the  C- terminal  sequence  has  been repor ted 5 f rom a s t u d y  of the  pept ides  
present  in part ial  hydraz ino lysa tes  of lysozyme.  The  sequence,  according to OHr~o, is Asp.GIv.Ala.-  
Asp (NH~).Leu. If th is  were the  sequence,  it would be expected  t h a t  asparagine ,  a lanine and  
preceding amino  acids  would be released in addi t ion  to leucine by ca rboxypep t idase ,  whereas  
the  l iberat ion of amino  acids o ther  t h a n  the  C- terminal  leucine from both  h e a t - d e n a t u r e d  lysozyme  
and oxidised lysozyme is ex t r emely  slow and  no asparag ine  is detectable.  If a basic residue 
preceded the  C- terminal  leucine, the  slow release of the  p e n u l t i m a t e  and  preceding residues would 
not  be surpr i s ing  since recrystal l ised ca rboxypep t idase  spl i ts  off C- terminal  basic amino  acid 
residues very slowly 6. In e x p e r i m e n t s  on the  hydraz inolys i s  of lysozyme,  BRADBURV 7 detected 
no C- terminal  peptides,  bu t  from the  rate of l iberat ion of leucine concluded t h a t  a penu l t ima t e  
lysine residue was unlikely.  In  an  a t t e m p t  to confirm t ha t  a basic residue preceded the  C- terminal  
leucine, the  following expe r imen t s  with lysozyme oxidised with performic acid were successful  
in es tab l i sh ing  the  ( ' - te rminal  sequence  arginylleucine.  The  oxidised lysozyme Iio6 mg) was 
esterified with me thano l -HCl  s so t h a t  the  C- terminal  leucine was now labelled specifically as 
leucine me thy l  ester.  Digest ion of the  esterified protein in 20 ml 0.2 M p h o s p h a t e  buffer, p H  7, 
with 2 m g  A r m o u r  crysta l l ine  t ryps in  (conta ining 50% MgSO4) for 8 h a t  25 ° C released leucine 
me thy l  ester,  which was ex t rac ted  into e thyl  ace ta te  (3 × io ml) a f te r  s a tu ra t ion  of the  solut ion 
with K 2 H P O  4. The  leucine me t hy l  ester  was identified by compar i son  wi th  an  a u t h e n t i c  sample  
on paper  c h r o m a t o g r a m s  developed with butanol /ace t ic  ac id /water  (4 : I : i aged) and  75 % aqueous  
p h e n o l / N H f l H C N .  After  t r e a t m e n t  in vacuo with o.z N N a O H  ove rn igh t  the  ex t r ac t  was neu t r a -  
lised with o. I N HCI and  a l iquots  were examined  by paper  c h r o m a t o g r a p h y .  A single spot  r u n n i n g  
with leucine in both  so lvents  was obta ined.  The  yield of leucine e s t ima ted  by the  n inhyd r in  
m e t h o d  9 was 24 %. L'noxidised lysozyme me t hy l  ester ,  following digest ion wi th  t rypsin ,  also gave  
leucine me thy l  es ter  a l though  the  yield was s o m e w h a t  lower (x 6 %). 

In view of the  insolubil i ty of the  subs t ra te ,  the  ease of saponif icat ion and  po lymer i sa t ion  
of amino  acid esters,  and  difficulty of  quan t i t a t i ve  extract ion,  these low yields are not  surpr is ing.  

To obta in  fu r ther  evidence regarding the  penu l t i ma t e  residue, the  oxidised lysozyme  was 
t rea ted  with reagents  which would subs t i t u t e  the  free ami no  groups  and  consequen t ly  m a k e  bonds  
involv ing  the  carboxyl  group of the  subs t i t u t ed  lys ine  res idues no longer suscept ib le  to t ryps in  l°. 
Acety la t ion  of the  amino  groups  and  s imu l t aneous  esterif icat ion was carried ou t  with a m i x t u r e  
of me thano l  and  acetic anhydr ide lL  Digestion of the  p roduc t  with t ryps in  gave  leucine me thy l  
ester  in 2o% yield. Similarly the  d in i t ropheny l - subs t i t u t ed  protein  TM af te r  esterif icat ion and  
t rypt ic  digest ion gave  leucine me t hy l  ester  in 11% yield. Since blocking of the  a m i n o  g roups  
would be expected  to be a lmos t  complete ,  the  failure of these  s u b s t i t u e n t s  to p reven t  l iberation 
of ]eucine m e t h y l  ester  shows t h a t  a rg in ine  is the  penu l t i ma t e  residue. 

This  reasoning a s sumes  t ha t  t ryps in  will a t t a ck  only  those  pep t ide  bonds  involv ing  the  
carboxyl  group of a basic a m i n o  acid residue. Th i s  has  been the  case with bo th  syn the t i c  s u b s t r a t e s  
and  those  polypept ide  cha ins  whose ami no  acid sequence  is known 13. 

Since this  work was comple ted  a note  by Tr~AVREAUX A.~D JOLLES 14 has  come to h a n d  in 
which t hey  have  es tabl ished the  C-terminal  sequence  Gly .CySO3H.Arg .Leu  in oxidised lysozyme.  
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