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curve  (Fig. i) it  is ev iden t  t h a t  th is  change  occurs  when  t he  n u m b e r  of b o u n d  ions  exceeds  ca. 6 per  
molecule  of p ro te in  (point  B). 

Fig. 2(b) shows  t he  curve  of reduced  v iscos i ty  ~sp./c (where c = pro te in  concen t r a t i on  % w/v) 
aga ins t  c, ob ta ined  by  di lu t ion of a s tock  solut ion h a v i n g  a concen t r a t i on  of I. 5 % p ro t e in  and  a 
mola r  de t e rgen t /p ro te in  rat io  of 2oo/1. The  reduced  v iscos i ty  r ema ins  c o n s t a n t  a t  o.189 wi th  de- 
creas ing pro te in  concen t r a t ion  b u t  below ca. o .9%,  the  reduced  v iscos i ty  decreases  and  t he  cu rve  
app roachs  t h a t  ob ta ined  for na t i ve  B P A  (YANG AND FOSTERS). This  ind ica tes  dissocia t ion of t h e  
p ro te in -de te rgen t  complex  wi th  decreas ing pro te in  concent ra t ion ,  a fact  which  ha s  been conf i rmed 
by  l ight  s ca t t e r ing  and  s ed i men t a t i on  veloci ty  expe r imen t s .  

I t  appear s  f rom these  expe r i men t s  t h a t  D T A B  combines  less s t rong ly  wi th  the  p ro te in  t h a n  
does the  anionic de te rgen t  SDS. This  is suppor t ed  by  the  facts  t h a t  less of t he  D T A B  is b o u n d  a t  
t he  s ame  equi l ib r ium mola r  concen t ra t ion  of detergent ,  and  t h a t  t he  b ind ing  of D T A B  is d e p e n d e n t  
upon  t he  p ro te in  concent ra t ion ,  a s i tua t ion  which  is no t  found  in the  B P A - S D S  sys t em"  w i t h i n  
a p ro te in  concen t r a t i on  range  of o.o 5 to 0. 5 % w/v. However ,  a s imi la r i ty  be tween  t he  two d e t e r g e n t s  
is t h a t  bo th  are able to act  as a "molecu la r  wedge" ,  caus ing  the  pro te in  to unfold  p a r t i a l l y  a n d  
expose new si tes for binding.  T h u s  the  in te rac t ion  i so the rm (Fig. I) m a y  be cons idered  as two  iso- 
the rms ,  AB the  i so the rm for t he  b ind ing  of D T A B  onto  t he  na t i ve  p ro te in  (Pn), and  BC t h e  i s o t h e r m  
for the  b ind ing  of D T A B  onto  par t ia l ly  unfolded  pro te in  molecules (Po). The  change  f rom Pn to Po 
is s u b s t a n t i a t e d  by  the  changes  in re la t ive v iscos i ty  which  occur wi th  increas ing  c o n c e n t r a t i o n s  of 
D T A B  (Fig. 2(a)). F u r t h e r  cons idera t ions  of the  revers ibi l i ty  of the  process Pn ~ - P o ,  and  o t h e r  
phys ica l  m e a s u r e m e n t s  on the  B P A - D T A B  s y s t e m  will be given in a la ter  publ ica t ion .  

The  au tho r s  wish to t h a n k  Dr. J. H.  SCFIULMAN, O.B.E. ,  and  Dr. P. JOHNSON for he lp fu l  dis- 
cussions,  and  the  Nuffield F o u n d a t i o n  for f inancial  ass i s tance  to one of us  (R. H. O.). 
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The action of fluorodinitrobenzene on ichthylepidin 

I ch thy lep id in ,  a s t ruc tu ra l  pro te in  of fish scales first isolated by  M6RNER 1, is no tab le  for i ts  
insolubi l i ty  in t he  usua l  so lvents  for pro te ins  in spi te  of a low cys t ine  con t en t  s. 

I n  an  a t t e m p t  to de t e rmine  t he  N- te rmina l  amino-ac id  res idues  of i ch thy lep id in  f rom scales 
of t he  p i lchard  (Sardina oceUata Jenyns )  by  SANGER'S m e t h o d  s, we have  observed  t h a t  t he  ac t ion  
of f luorodin i t robenzene  (FDNB) in an  aqueous-alcohol ic  solut ion of sod ium b ica rbona te  br ings  abou t  
the  d issolu t ion  of more  t h a n  half  the  protein,  whereas  ve ry  l i t t le is dissolved in t he  s ame  m i x t u r e  
w i t h o u t  t he  F D N B ,  or when  th i s  is replaced by  ch lorodin i t robenzene  or d in i t rophenol .  The  exper i -  
m e n t a l  condi t ions  were as follows: 

A sample  of scales ( io g) t h a t  h a d  been purified by  wash ing  wi th  water  and  Soxhle t  ex t r ac t i on  
for 24 hour s  wi th  hexane ,  was  deminera l i sed  by  soaking  in a 0. 4 M solut ion of t r ichloracet ic  acid 
(500 ml) for 6 hour s  a t  5 °. T he  pro te in  was  44 % by  weight  of t he  original scales on an  oven -d ry  basis.  
I ch thy l ep id in  was  t h e n  sepa ra ted  f rom t he  soluble gelat in by  hea t i ng  the  deminera l i sed  scales (2 g) 
in wa te r  ( ioo ml) a t  80 ° for 2 hours .  The  ich thy lep id in  was 23 % by  weight  of the  original  scales 
and  hea t i ng  it  for ano the r  2 hours  in a f resh vo l ume  of wa te r  d issolved less t h a n  2 % more  protein.  

To e x a m i n e  t he  ac t ion  of F D N B ,  samples  of i ch thy lep id in  (each of o . Io  g of k n o w n  moi s tu re  
content )  were added  to m i x t u r e s  con ta in ing  o.I 8 g of i ,  2, 4- f luorodini t robenzene (from L igh t  and  Co. 
Ltd. ,  Colnbrook,  England) ,  o . io  g of sod i um b ica rbona te  ( "Ana l a r "  f rom Br i t i sh  D r u g  Houses  Ltd.) ,  
2.0 ml  of water ,  and  4.0 ml  of e thy l  alcohol. Not  all of the  b ica rbona te  dissolved u n d e r  t he se  con-  
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dit ions. The m ix tu res  were shaken in the da rk  at 3 ° and a f ter  a R!w hours the ich thy le t ) id in  tu rned 
pale ye l l ow  an(l soon s tar ted to dissolve. Fig. l, Curve  
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(.\). sh()ws the rate of dissolution, expressed as the 
percentage decrease in weigh/ <~f the i ththylepidin.  
This was obtained by filtering olt the undissolved 
ichthylepidin, washing it well with ether, alcohol, 
and water ,  and then d r y i n g  it to constant  we ight  
Ht 105 . .No correeti(m was applied for tlie illcrease 
in weight expected from the addition of dinitrophenyl 
groups. ( 'urve (l~) was obtained similarly excepting 
tha t  FDNB was omit ted from the reaction mixture.  
No dissolution of ichthylepidin ~lccurred it] the same 
tinie if the FDNI{ was replaced b~ an equivalent 
an lount  i){ either chlorodinitr(ll)enzene or dinltro- 
phenol;  in fact there was in each case a slight increase 
in weight owing to absorption.  If the mixtures  were 
left wi thout  shaking the rate ol dissolution was slower, 
especially at the beginning, and less protein dissolved 

the InaxinlunT heing about  41°~>. The rate of dis 
solution was slower still if alcohol was omitted from 

the mixtures  4, a l though about  the same am oun t  of protein dissolved. The use of ictlthylepidin [ronl 
scales demineralised by  means of hydrochloric acid or sulphur(ms a(id did n(,t appear  to aflect the 
action of FDNB.  

The dissolved protein was deep yellow, it could not be precipitated by hydrochloric acid, 
trichloracetic acid, or am m on i um  sulphate, and it appeared to be a complex nlixture since it could 
be separated into a number  of fractions by  ch romatography  on a talc column a. Many ~f the fractions 
were of low molecular weight and easily passed through a dialysis meml)rane. 

These results  indicate tha t  F D N B  is responsible for the dissolution, and probably  the degra- 
dation, of an insoluble and relatively stable protein. It is known tha t  in bicarhonate  solution FDN I{ 
can  split certain labile peptide bonds in at least two soluble proteins6, ~, but  extensive degradation 
does not  appear  to have been reported,  i t  should be noted tha t  the period ~f reaction necessary 
for m a x i m u m  dissolution of ichthylepidin was much longer than  tha t  usually elnployed for the 
dini t rophenylat ion of soluble proteins, lint was comparable  to that  for insoluble proteins such as 
collagen ~, and wool 9. 
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Specificity of ribonuclease in hydrolyzin 9 cytidine-2':3'-phosphate 
Hydrolysis  of ribonucleic acid by  crystalline pancreatic ribonuclease 1 has been shown to occur 

in at  least two stages. There is an initial rapid depolymerization of the nucleic acid, accompauied 
by  the formation of cyclic 2 ' :3 ' -phosphates  of pyrinlidiue uucleotides, and a subsequent  slow hy- 


