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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- 
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drolysis  of t he  cyclic c o m p o u n d s  to the  free nucleot ides  or nucleot ide  groups  2 5. R ibonuc lea se  also 
degrades  po ly r ibophospha te  8 and  apnr in ic  acid 7, and  it  has  been sugges ted  t h a t  it  is t he  absence  
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Fig. i. Ascending  c h r o m a t o g r a m  of cyclic cyti-  
d ine-2 ' :  3 ' -phospha te  af ter  t r e a t m e n t  wi th  (A) 
disti l led water ,  (B) cy tochrome  c, (C) lysozyme,  
and  (D) r ibonuclease  ; and  of (E) cytidilic acid b. 
Spot of origin indica ted  by  circles. Concentra-  
t ion of cyclic p h o s p h a t e  in digest ion mixture ,  
8 m g  per ml;  concen t ra t ion  of basic prote in  in 
digest ion mix ture ,  o.i  m g  per ml. Lower spots, 
cytidil ic acid; middle  spots,  cyclic cyt idine-  
2' : 3 ' - phospha t e  ; upper  spots,  a m m o n i u m  cyti-  
dine e thyl  phospha te ,  an  i m p u r i t y  in the  cyclic 

phospha te .  

of pur ines  r a the r  t h a n  the  presence of py r imid ines  
t h a t  de t e rmines  the  specifici ty of pancrea t ic  ribo- 
nuclease  s. I t  h a s  been shown,  however ,  t h a t  the  
degrada t ion  of apur in ic  acid by  r ibonuclease  is a 
nonspecific func t ion  of the  enzyme,  o the r  basic 
pro te ins  such  as ly sozyme  and  cy toch rome  c being 
equa l ly  effective s. This,  t oge the r  wi th  the  f inding 
t h a t  t he  depolymer iz ing  ac t ion  of r ibonuclease  and  
its ac t ion  upon  t he  cyclic p h o s p h a t e s  do not  dis- 
appear  s imu l t aneous ly  when  r ibonuclease  is hydro -  
lyzed wi th  subt i l i s in  ~, raised the  ques t ion  whe the r  
t he  s econda ry  act ion of r i b o n u c l e a s e - - t h a t  is the  
slow hydro lys i s  of t he  cyclic 2' : 3 ' -pyr imid ine-phos-  
p h a t e s - - m i g h t  no t  also be a nonspecif ic  p rope r ty  
of t he  enzyme.  The  da t a  p resen ted  here  show t h a t  
th i s  is no t  the  case. 

Mixtures  of so lu t ions  of cy t id ine-2 '  : 3 ' - phospha t e  
wi th  r i b o n u c l e a s e ,  lysozyme,  cy toch rome  c, or 
water  a t  p H  7.5 were left  a t  37°C for 24 hours .  
T he  cy t id ine-2 ' :  3 ' -phospha te  had  been syn thes ized  
f rom cyt idyl ic  acid b according to BROWN, MAGRATH 
AND TODD TM, wi thou t  r emova l  of t he  by -p roduc t ,  
a m m o n i u m  cy t id ine  e thy l  phospha t e .  The  ribo- 
nuclease was  a thr ice-crysta l l ized p repa ra t ion  n ,  and  
the  lysozyme  and cy toch rome  c were commerc ia l  
prepara t ions ,  the  former  p u r c h a s e d  f rom the  Wor -  
t h i n g t o n  Biochemical  Corporat ion,  t he  la t te r  f rom 
the  S igma  Chemical  C o m p a n y .  Al iquots  were t hen  
sub jec ted  to ascending  paper  c h r o m a t o g r a p h y  ac- 
cording to t he  procedure  of BROWN, DEKKER AND 

TODD TM, us ing  thei r  isopropyl a l coho l - ammonia  sys tem.  As can  be seen f rom Fig. x - - a n  u l t ra-  
violet  p h o t o g r a p h  13 of a typica l  c h r o m a t o g r a m - - o n l y  r ibonuclease  effected convers ion  of the  cyclic 
p h o s p h a t e  to cyt idyl ic  acid. P ro te ins  of s imilar  molecular  weight  and  isoelectric po in t  had  no degra-  
da t ive  effect on t he  cyclic phospha t e .  I t  appears ,  therefore,  t h a t  t he  hydro lys i s  of the  cyclic 2 ' : 3 ' -  
p h o s p h a t e s  of py r imid ine  nucleot ides  by  r ibonuclease  is a specific func t ion  of t he  enzyme.  LEDOUX 
has  d e m o n s t r a t e d  14 t h a t  t he  - S H  groups  which  he  finds to be essent ia l  for the  depo lymer iz ing  func t ion  
of r ibonuclease  are also essent ia l  for i ts hydro ly t ic  act ion on cyclic phospha t e s .  
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