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with HC1 and tested for their  ability to suppor t  the growth of the inositol-less m u t a n t  37401 of 
Neurospora crassa (BEADLET). A positive growth  response was obtained from concomitants  F and D, 
and from eluate I. 

When  the A2S fraction obtained from brain tissue was submit ted  to ionophoresis the pa t te rn  
of concomitants  was similar to tha t  obtained from liver. Microbiological tests  for inositol yielded 
posit ive growth  responses from concomitants  F and D and from a small a m o u n t  of non-ul traviolet  
absorbing material  which moves more rapidly t han  A and may  be inositol d iphosphate  itself. Since 
these concomitants  account  for only about  3o % of the non-nucleotide phosphorus ,  it seems tha t  
by  no means all the non-nucleotide phosphorus  in the AsS fraction from brain  is "inositide P".  

Positive inositol g rowth  tests  have been obtained from the A2S fraction of calf t h y m u s  nuclei, 
of ra t  liver mitoctlondria, microsomes, and cell sap (prepared by Dr. R. M. S. SMELLIE), of bull 
sperm and of sea urchin sperm. Positive responses have also been obtained from the material  obtained 
by  alkaline incubation of the  protein residue remaining after  liver t issue is submi t ted  to the procedure 
of SCHNEIDER 8 for the  removal  of nucleic acids (the fraction A3S of DAVIDSON, FRAZER AND HUT- 
CHISON1). 

Full details of these exper iments  will be published later. The work was aided by a grant  from 
the  Medical Research Council of Great  Britain to one of us (J. N. D.). 

R E F E R E N C E S  

1 j .  N. DAVIDSON, S. C. FRAZER AND W'. C. HUTCHISON, Biochem. J . ,  49 (1951) 3 T M  

2 G. SCHMIDT AND S. J. THANNHAUSER, J.  Biol. Chem., 161 (1945) 83. 
3 j .  N. DAVIDSON AND R. M. S. SMELLIE, Biochern. J . ,  52 (1952) 599. 
4 j .  E. LOGAN, W. A. MANNELL AND R. J. ROSSlTER, Biochem. J . ,  51 (1952) 47 o. 
5 j .  FOLCH AND F. N. LE BARON, Fed. Prec., IO (1951) 183. 
e j .  FOLCH, Phosphorus Metabolism, 2 (1952) 189. 
7 G. W. BEADLE, J.  Biol. Chem., 156 (1944) 683. 
s W. C. SCHNEIDER, J.  Biol. Chem., 161 (1945) 293. 

Received J u n e  I7th,  1954 

AMINO ACID SEQUENCES IN LYSOZYME 

by 

A D R I E N N E  R. THOMPSON 

Biochemistry Unit, Wool Textile Research Laboratories, C.S . I .R.O. ,  
Melbourne (Australia) 

The N-terminal  sequence of lysozymo has been shown to be Lys. Val. Phe. Gly.1, and FROMAGEOT 2 
has obtained evidence t ha t  the  next  residue is arginine. This is in conflict wi th  the evidence of 
LANDMANN et al. 3 t ha t  serine is the  fifth residue. If  it is indeed arginine then p resumably  the serine 
arises as an ar tefact  of the th iohydanto in  method used by  LANDMANN (cf. THOMPSON4). On the basis 
of peptides isolated f rom acid hydrolysates ,  ACHER et al. s have proposed the sequence Arg. His. Lys. 
They  have identified the two peptides Tyr.  Gly. and Gly. Tyr., and ACHER et al. e, Phe. Glu. and 
Phe. Asp. 

F r o m  studies over the pas t  three years  on acid hydrolysa tes  of lysozyme a large numbe r  of 
peptides have been isolated and identified. The chief problem has been to find a method of high 
resolving power  for separat ing the  ex t raord inary  complex mixture  of peptides produced when 
lysozyme is hydrolysed in 12 N HC1 (at 37 ° C for 4 days). Displacement  ch roma tography  on ion 
exchange resins was  a t t empted  following the  success achieved by  PARTRIDGE and his co-workers 7 
in the separat ion of amino acids by  this method and bearing in mind the high capaci ty of such 
columns.  I t  was found, however,  tha t  the resolution for peptides was inferior to t ha t  for amino 
acids owing to the increased impor tance  of Van der Waals  forces with those larger molecules. 

MOORE AND STEIN s have shown the high resolving power  of elution ch roma tography  on ion 
exchange resins for amino acids and DOWMONT AND FRUTON 9 have successfully chromatographed  
some simple peptides in a similar way. This method was applied to the problem of separat ing the 
peptides in a par t ia l  acid hydrolysate  of lysozyme. 
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Grad ien t  e lu t ion  was  used  wi th  a m m o n i u m  fo rma t e  and  ace t a t e  buffers  f rom p H  3.4 (0.2 M) 
to p H  6.8 (0.6 M) on  Dowex  5o (4% cross- l inked,  20o-400 mesh) .  A m m o n i a  was  r e m o v e d  f rom 
samples  of e lua te  before de t e rmi n i ng  t he  colour  p roduced  by  n i n h y d r i n  and  in th i s  w a y  an  e lu t ion 
curve  was  p lo t ted .  The  peaks  did no t  correspond,  in general ,  to pu re  a m i n o  ac ids  and  pep t ides  b u t  
to a fair ly s imple  m i x t u r e  of up  to e ight  pep t ides  wh ich  could be readi ly  resolved on a two  d imens iona l  
pape r  c h r o m a t o g r a m .  The  p rocedures  of SANGER and  co-workers  TM were followed in d e t e r m i n i n g  
t he  s t r u c t u r e  of t hese  pep t ides .  I n  cer ta in  cases  c a r b o x y p e p t i d a s e  was  used  to de te rmine  t he  C- 
t e r m i n a l  res idue  of pep t ides  where  on ly  one N - t e r m i n a l  res idue  h a d  been obta ined ,  sugges t i ng  a pu re  
c o m p o u n d .  In  t he  case of t r ipept ides ,  t h i s  es tab l i shed  t he  t r ipep t ide  sequence .  

F r o m  the  large n u m b e r  of pep t ides  identif ied in these  expe r imen t s ,  the  following sequences  
h a v e  been der ived:  

Ser. Asp.  Gly.  MetO v Asp.  
Thr .  Asp.  Val.  Glu. Ala. 
I leu.  Glu.  Leu.  Ala. Leu.  
Thr .  Glu. Ala.  
Asp.  Glu. Ala.  

Leu .  Thr .  Ala. 
Ala. M c t O v  Lys .  CySOsH.  Arg.  
Gly. Phe .  Glu. Asp.  Ileu. 
Arg.  CySO3H. Glu. Ala.  
Thr .  Pro.  Gly. 

In  addi t ion ,  a 
identif ied.  

Ala.  Ala.  
Ala.  Lys .  
Asp.  Ala. 
Asp.  Arg.  
Asp.  Leu.  
Arg.  Asp.  
Arg.  Leu.  

n u m b e r  of d ipep t ides  which  r ep resen t  sequences  in t he  molecule  have been 

CySOaH.  Ala. Ileu. Asp.  Ser. Ala. 
CySO3H. Asp.  I leu.  Arg. Ser. Arg.  
CySO3H. Lys .  I leu.  Val.  Ser. Leu.  
Gly.  Leu.  Leu.  Leu.  Ser. Val.  
Gly. Lys .  Phe .  Asp.  Thr .  Gly. 

The  compos i t ion  and  N - t e r m i n a l  res idues  of a considerable  n u m b e r  of o the r  pep t ides  h a s  been  
e s t ab l i shed  b u t  as ye t ,  insuff ic ient  evidence h a s  been ob ta ined  to es tab l i sh  t he  sequences  of wh ich  
t h e y  fo rm par t .  Ev idence  for t hese  pep t ides  and  t he  sequences  l is ted above  will be p r e sen t ed  in 
deta i l  in s u b s e q u e n t  c o m m u n i c a t i o n s .  

The  first  p a r t  of th i s  work  was  carr ied ou t  a t  the  Low T e m p e r a t u r e  Resea r ch  Sta t ion ,  U n i v e r s i t y  
of Cambr idge  a n d  fo rms  p a r t  of t he  p r o g r a m m e  of t he  Food  Inves t i ga t i on  Organ iza t ion  of t he  
D e p a r t m e n t  of Scientific a n d  I n d u s t r i a l  Resea rch .  The  resu l t s  were repor ted  briefly a t  t he  2nd In t e r -  
na t iona l  Congress  of B i o c h e m i s t r y  in Paris ,  195 ° . L a t e r  s t ages  of t h e  inves t iga t ions  were u n d e r t a k e n  
a t  the  College of Medicine,  U n i v e r s i t y  of U t a h ,  Salt  L a k e  City, U t a h ,  U.S.A.  and  I a m  gra te fu l  
to Professor  EMIL L. SMITH for his  hosp i t a l i t y  and  in t e res t  in th i s  work.  I t  is a p leasure  to acknowledge  
severa l  he lpfu l  d i scuss ions  wi th  Dr.  S. MOORE and  Dr. W.  H.  STEIN of the  Rockefel ler  I n s t i t u t e ,  
New York  on aspec t s  of e lu t ion  c h r o m a t o g r a p h y .  The  inves t iga t ions  were con t inued  a t  t he  Bio- 
c h e m i s t r y  Uni t ,  Wool  Text i l e  R esea r ch  Labora tor ies ,  C.S.I .R.O. ,  Melbourne ,  Aus t ra l i a .  
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