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decreases the absorbance of the effluent to less than 0.2 after a large peak with ~no 
polyphenol  oxidase ac t iv i ty  is e luted with the first 50 rnl..~Iost of the ac t iv i ty  (up to 
5 ° °,/o) is e luted with  o.o~o 31 phosphate buffer, pH 8, as a eolorles~ peak which trails 
off Mter the first 5 ° ml. A small addi t ional  elution is obtained with o.IO .V/ phosphate 
buffer, pH  8. 

Step 7. The f iact ions containing a ~peeific ac t iv i ty  gre~.ter than 2~oo units/  
ml/absorbaa~ce at  28o m y  are pooled and t reated with (NH0zSO~, discarding the 
fract ion insoluble at 35 % sa tura t ion  at~d saving tha t  insoluble at 50 % saturat ion.  
The solid is t aken  up in about  x. 5 ml water  and dialy.~cd fret, of (NH~)aSO 4 against 
0.oo5 M NazHPO 4. Thi.~ solution may  lm nst;d directly for studies m the ultra- 
centr ifuge.  

Thanks  are due to Professor K. LIY~3I,:RSTnO.~-L.\x(; for advice and  encourage- 
ment .  The assistance of KIR~TF..'4 MH(KFA.S~X in this work i.~ grateful ly  acknowledged.  

NOTF. A] ' I ] )EI)  IN PR()I~F (February  r4th, z95~)) 

I t  has been subsequent ly  observed t lmt cxtremt' lv slow cluti(m can result in poly-  
phenol oxidase preparat ions  of even higher spccitic ~'.ctivity than  reported here. A 
fur ther  complication arises from the firming of an inhibitor of this enzyme which 
accompanies it and appears  in the o.o4 3I phosphatv eluate on chromatography  
(E. FRIE~E~X ,~.~D Y. K.UCKHaNIS, unpublishtxt data) .  
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A method of desaltin 9 certain polypeptldes 

Cort icotropin is an example  of a polypept ide tha t  has given dJlficulty in desalt ing 
because it can pass through eellophan membranes  on dialysis. Extract ion into organic 
solvents,  precipitat ion,  dialysis under  special condit ions and adsorption from solution 
have all been used to recover it in a salt-free s tate  from buffer solutions, bu t  each 
procedure has disadvanta~e~ aiid most arc laborious. DIXON AND S'rACK-DuNNE 1 
used the adsorpt ion of cort icotropin onto a carboxy!ic resin, but  they  displaced the 
eort icotropin wi th  alkali (aumaonia) which conver ted some of the cort icotropin A x 
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to A.~. O'rsvKA AND KI.~VRA 2 found, however,  tha t  acetic acid solutions e luted ox 
corticotropin from a carboxylic re:;in. The present method is based on this fact. 

"l~e cort icotropin solution to be desalted is acidified with acetic acid and  an 
excess added to give a concentrat ion of about  5 % acetic acid, The solution is then  
allowed to run through a column 3 cm high, 2 cm diameter  of a ground form of the  
carboxylic resin Amberli te IRC-5o (XE-54) as the free acid. A flow ra te  of 18o ml /h  
and  a volume of 18o ml m a y  be allowed on a colunm of this size. The column is then  
washed with  dilute acetic acid unt i l  the  effluent is salt-free. If  Na + is the  on ly  cat ion 
present,  o.x N acetic acid m a y  be used, b u t  if, for example,  d iva lent  cat ions of 
e thylenediamine are present,  5 % acetic acid should be used to elute them.  When  the  
effluent is salt-free, the  cort icotropin m a y  be displaccd by a wash of 35 ml 5o % (~:/vL 
acetic acid. All acetic acid solutions to be added  to the  column should be shaken for  ..... 
a few seconds under  reduced pressure beforehand,  so t ha t  dissolved air will not  come 
ou t  of solution during passage th rough  the column and  block the  flow. The solution 
obtained in acetic acid m a y  be di luted and  dried while frozen, or  if the  amoun t  of 
cort icotropin present is small, the solution m a y  first be concent ra ted  in a r o t a to ry  
evapora tor  under  reduced pressure. This avoids the  risk tha t  some of the polypept ide  
will be lost b y  being carried a w a y  in the s t ream of vapour ,  which m a y  occur when 
very dilute solutions are dried while frozen. The liquid should not  be allowed to  rise 
above 4 do during ro t a to ry  evaporat ion.  

Rechromatography  of mater ia l  isolated in this w a y  (Fig. 1) showed t h a t  mos t  
of it was chromatographical ly  unchanged  and  the yield was a lmost  quan t i t a t ive .  
The absorpt ion at  280 m/,  showed IO~ % recovery on the desal t ing step, and  83 % 
recovery as tile main peak on rechromatography.  Of the absorpt ion a t  280 m/~ in 
the  effluent of the rechromatogram,  95 % was in the unchanged  peak. 

This me thod  of desalt ing is also suitabie ior b~th pig melanocyte -s t imula t ing-  
hormones (a and  fl). I t  has also been applied to egg-white lysozyme,  which also 
presents some difficulty in desalt ing 3. A sample (Armour & Co,, ba t ch  no. zo793) was 
chromatograpbod under  condit ions similar to those of T,~LLAN ASD STEIN z (Fig. 2a) 
and  the peak mater ia l  collected. I t  was desal ted by  the above m e t h o d  and  rechromato-  
graphed (Figs. 2b and  2c). The yield was a t  least 80 % and  of the absorpt ion o_t 280 mt~. 
recovered from the rechromatograms,  a t  least 87 % was chromatographicaUy un- 
changed from the original ]ysozyme peak. 

The capaci ty  of the resin has not  been fully invest igated.  In  one exper iment  a 
column of the size described held 19o mg cort icotropin A t wi thout  a n y  loss. Bu t  on  
another  occasion when a crude preparat ion of fl melanocyte-s t imula t ing  hormone was 
put  th rough  a column of 2 cm X 2 cm, the column became sa tu ra t ed  so t h a t  hormone  
ac t iv i ty  was present in the effluent even though  the column held only ioo mg material .  
The material  in the effluent was adsorbed b y  a fur ther  column;  the  melanocyte-  
s t imula t ing  hormone had  therefore not passed th rough  the first column b y  forming 
a loose compound wi th  unadsorbable  material .  I t  is probable tha t  the  capac i ty  of the  
resin differs for different polypeptides.  

The me thod  m a y  be applicable to other  polypeptides.  They do not  need to have 
a basic isoelectric point,  since ~ melanocyte-s t imula t ing  hormone has one of under  6, 
and  they  do not need to have m a n y  posit ively charged groups, since a melanocyte-  
s t imulat ing hormone has only three. I t  may ,  however, be expected t h a t  less basic 
peptides will not be so s trongly adsorbed b y  the  resin. I t  seems, however, t ha t  poly- 
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Fig.  I .  l { e c h r o m a t o g r a n x  of  d e s a l t e d  c o r t i c o t r o p i n  
A t. C o h t m n  of  _,5.4J Gill ,'.' 2.|.~ Clll .-kmbcrlitt: O " .: 
IRC-5o  (XE- ( ,4 ) .  e q u i l i b r a t e d  w i t h  a n d  deve! -  o 160 1OO 
o p c d  w i t h  a t)ttf]'t~r s~dution of o.I  31 N a z l l P ( ) t ,  
o.x 31 NaH21=O , a n d  o.. '5°<, c h l o r b u t o l .  T h i s  
sys ter r ,  is s i m i l a r  t o  t h a t  of  D i x o n  AND -~TACK- 
DUNNE !. T h e  s a m p l e  was  t h e  p r o d u c t  of  t t e sa l t i ng  
a c o r t i c o t r o p i n  A t p e a k  wh~se a b s o r p t i o n  at  2.~o 
mft  was  34 u n i t s  [ I ) / cm :< ee l .  in ml) ( a p p r o x .  
z l  rag),  d i s s o l v e d  in z .c  ml  0. 4 M HaP<)t .  To  
t h i s  t h e r e  w e r e  a d d e d  2.0 ml  0.6 .V N a O H  ;ttad I .i 
m l  of t i le t roffer  a n d  of  t h i s  4.96 nfl wet*- t r a n s -  Fig.  2. 

f e r red  t o  t h e  c o l u n l n .  
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Fig.  2. Ch lo r ,~a tog ram of  l y s o z y m e  a n d  r ech roma tog ram.~  a f t e r  dc~al t ing.  The  c o h m m  used  for 
each  c h r o m a t o g r a m  was  28. 7 ~m :< 1. r crn of A m b e r l i t e  l RC-5o [XE-64)  in e q u i l i b r i u m  w i t h  a n d  
d e v e l o p e d  w i t h  a buf fe r  s 0 h t t i o n  o f  o. 15 AI N a 2 H P O  ~, 0.05 M NaH=PO.t  a n d  o . o 2 5 %  to luene .  
T h i s  s y s t e m  is s i m i l a r  to  t h a t  u3ed by  T&LLAN AND -%TEIN 3. (a) S a m p l e  of  18. 7 m g  e g g - w h i t e  
[ y s o z y m e  ( A r m o u r  & Co) a p p l i e d  to  t h e  c o l u m n  in l ,o4 ml  buf fer .  (b) [ t e c h r o m a t o g r a m  of  '-'[~ of t i le 
m a r k e d  r eg ion  of  c h r o m a t o g r a m  (a) a f t e r  d e s a l t i n g .  T h e  y ie ld  on  d e s a l t i n g  was  02 % {by a b s o r p t i o n  
a t  z8o  m/t)  a n d  of  t h e  m a t e r i a l  a p p l i e d  8o0o was  r e c o v e r e d  of w h i c h  ¢)5 *~o w a s  in tb, e m a i n  peak .  
(e) R e e h r o m a t o g r a m  e l  t[z t h e  m a r k e d  reg ion  o t  c h r o m : t t o g r a m  (a} a f t e r  s e p a r a t e  desa l t ing .  T h e  
y i e ld  on  d e s a l t i n g  was  8 1 %  {by al>sorpti~m a t  2So m / 0  a n d  i~f t he  m a t e r i a l  a p p l i e d  83' 'o  was  

r e c o v e r e d  t~f wh ich  87. '.',, was  in t h e  main  peak .  

peptides of great ly  dii~erent propert ies  m a y  be desal ted by adsorbing them from 
solution onto a carboxyt ic  rc.4n, elut ing the salts with dilute acetic acid and finally 
elut ing the  polypept ides with a strong solution of acetic acid. 

I am grateful to Miss M. B. Tm)~t,\s for s~bstantiat and skilled assistance, t am also 
grateful to Dr. J.-P. x,V.~i.LI'.'R for permission to quote his application of the method 
to a melanocyte-stimulating hormone, and to him, Professor F. G. Yordxt;, Dr. J. I. 
H:~RRIS and Mr. M. W, REES for helpful advice and discussion. I also thank the 
Medical Research Council for a grant for expenses. 

Department o] Biochemistry, Un.iversity o/Cambridge, 
Cambridge (Great Britain) 

H, B. F. DIXON 

t H .  13. F .  ]-)lXON A,~I) .M. 1". ST,XCK-DUNNE, /3ir~ht~m. J . ,  6I (I9.~5) 483. 
H .  {)TfiUIKA AND T. I{.I.'qURA, J. Dioclten,,. (Tokyo), 42 ([-95.5) 51.. 

a n .  n .  TALLAN AND ~V, I-|. ~TF-IN', J. Biol. CheJt~., zoo (1953) 5o7, 

Received November ~-5th, 1958 


