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Investigation of urinary proteins in multiple myeloma by means 
of salting-out analysis 

The proteins excreted in urine by patients suffering from multiple myeloma (Kahler's disease) 
have already been investigated by means of electrophoresis and ultracentrifugation. However, these 
methods cannot give a very detailed picture of the composition of these proteins. 

We presumed that  the very sensitive salting-out analysis as developed by DERRIEN 1 would 
offer a better means of characterizing the urinary proteins. 
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Fig, i. Salting-out diagrams of urinary proteins. Derived curves. Abscissa: salt concentration in % 
(v/v) 3.5 M phosphate buffer, pH 6.5. Ordinate: change in amount of protein nitrogen in solution 
from point to point. A C = interval between two successive satt concentrations ~ I.fi or 2 % (v/v) 

3-5 M phosphate. Limit of precipitation of globulins: 66 to 67 % (v/v) 3.5 M phosphate. 
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In  the  course of an  ex tens ive  inves t iga t ion  c)f u r ina ry  and  se rum prote ins  in mul t ip le  m y e l o m a  '2 
p ro te ins  were isolated f rom t he  ur ine  of eleven pa t i en t s  by  precipi ta t ion  wi th  a m m o n i u m  sulfate ,  
d issolved in wa te r  and  dialyzed free of a m m o n i u m  sul fa te  aga ins t  water .  This  precipi ta t ion,  dis- 
so lu t ion  and  dialysis  was repea ted  2 to 3 t imes  to pur i fy  the  protein,  and  finally t he  prote in  solut ion 
was  d ia lyzed  aga ins t  0.02 l~/ KC1. 

The  pro te in  so lu t ions  t h u s  ob ta ined  were sa l ted ou t  with a 3.5 molar  p o t a s s i u m  p h o s p h a t e  
buffer, p H  6. 5. The  a m o u n t  of pro te in  r ema i n i ng  in solut ion was e s t ima t ed  by  micro-Kje ldah l  
de t e rmina t i on  of p ro te in  n i t rogen  in the  fi l trates.  The  so-called "dor ived"  sa l t ing-ou t  curves  ob ta ined  
in each case are a s sembled  in Fig. i. 

The  g rea t  d i spa r i ty  of the  d i a g r a m s  is seen a t  a glance.  Some pro te ins  are fairly homogeneous  
for the  g rea te r  pa r t  (nos. I \  7, V, x'II, ix ) ,  others  are m a r k e d l y  he terogeneous .  The  solubili t ies also 
v a r y  dis t inct ly .  As to the  degree of homogene i ty ,  it  is no t  possible to d raw a d is t inc t ion  be tween  
t he  group of p ro te ins  wi th  Bence - Jones  charac ter i s t ics  (in our  case, nos. i i ,  IV, VII ,  X1 and  par t  
of no. VI) and  those  lacking t he  p rope r ty  of coagu la t ing  a t  5 ° to 55 ° C and  redissolving upon  fu r the r  
hea t i ng  to ioo ° C. In  b o t h  g roups  of pro te ins  we find examples  of fairly homogeneous  and  of m a r k e d l y  
he t e rogeneous  composi t ion .  The  s ame  applies to t h e  solubi l i ty  of the  ma in  c o m p o n e n t  of each protein.  
I t  c a n n o t  be said t h a t  t he re  is a lways  (me Bence - Jones  protein,  charac ter ized  by  a cer ta in  solubil i ty.  

Thus ,  the  sens i t ive  sa l t ing-ou t  analysis ,  which  gives such  deta i led  pic tures  of the  compos i t ion  
of p ro te in  mix tu re s ,  serves  to emphas i ze  t he  d ivers i ty  and  complex i t y  of t he  pro te ins  excre ted  in 
ur ine  in mul t ip le  mye loma .  
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The formation of nucleoside triphosphate from inosine diphosphate 
in yeast 

Recen t  work  ha s  d e m o n s t r a t e d  the  ex is tence  of severa l  e n z y m e s  ca ta lys ing  the  phospho ry l a t i on  
of nucleoside  mono-  and  d iphospha t e s  1-4. Two of these,  t he  adeny l  k inase  of KALCKAR 1, and  the  
ur idyl  k inase  of I~IEBERMAN et al. ~, ca ta lyse  the  d i s m u t a t i o n  of two molecules  of nucleoside all- 
p h o s p h a t e  to one molecule  of nucleoside  m o n o p h o s p h a t e  p lus  one molecule  of nucleoside t r iphospha te .  
In  th is  c o m m u n i c a t i o n  the re  is descr ibed evidence  for the  ex is tence  in y e a s t  ex t r ac t s  of an  e n z y m e  
ca ta lys ing  a s imilar  d i s m u t a t i o n  of two molecules  of inos ine  d iphospha te .  

The  sources  of t h e  e n z y m e  were commerc ia l  samples  of bake r ' s  and  brewer ' s  yeas t* .  The  yeas t  
was  rap id ly  chilled in solid ca rbon  dioxide and  thawed ,  and  t h e n  ex t r ac t ed  for 5 m i n u t e s  a t  60 ° C 
wi th  2 vo lumes  of N/ io  HC1. The  p repa ra t i on  was cen t r i fuged  a t  20,0o0 g for io  m i n u t e s  and  b r o u g h t  
to p H  6. This  p repa ra t ion  (the y e a s t  enzyme)  was  s table  for two to th ree  d a y s  a t  o ° C, b u t  occasional ly  
lost  ac t iv i ty  more  rapidly.  Nucleoside  p h o s p h a t e s  p re sen t  in t he  e x t r a c t  were r e m o v e d  by  t r e a t m e n t  
wi th  Dowex- i .  

The  a s say  s y s t e m  chosen  to t r ap  nucleoside t r i p h o s p h a t e  was phosphof ruc tok inase ,  which  ha s  
been shown  b y  LING AND LARDY 5 to reac t  wi th  ATP,  I T P  and  U T P  a t  a lmos t  equal  rates ,  a f inding 
which  was  conf i rmed here. F r u c t o s e - 1 : 6 - d i p h o s p h a t e  was  e s t i m a t e d  spee t ropho tome t r i ca l l y  by  
m e a s u r i n g  t he  ox ida t ion  of D P N H  following convers ion  to tr iose p h o s p h a t e  according to the  m e t h o d  
of RACKER 6. The  comple te  series of reac t ions  is: 

2 I D P  ~ I T P  + I M P  (I) 
g lucose -6-phospha te  ~ f ruc tose -6 -phospha te  (2) 
f ruc tose -6 -phospha te  ~ I T P  - -+  f ruc to se -1 :6 -d iphospha t e  - /  I D P  (3) 
f ruc tose- i  : 6 -d iphospha te  -~ d i h y d r o x y a c e t o n e  p h o s p h a t e  + 3 -phosphog lyce ra ldehyde  (4) 
3 -phosphog lyce ra ldehyde  --+ d i h y d r o x y a c e t o n e  p h o s p h a t e  (5) 
d i h y d r o x y a c e t o n e  p h o s p h a t e  + D P N H  ~ g lycero l -3-phospha te  4. D P N  (6) 

D P N H  free f rom nucleo t ide  impur i t i e s  was  prepared  by  t he  m e t h o d  of OHLMEYER 7. Table  I 
gives the  resul ts  of a typ ica l  e x p e r i m e n t  d e m o n s t r a t i n g  the  necess i ty  for the  s i m u l t a n e o u s  presence 

* A m o n g  yeas t s  f rom which act ive  e n z y m e  p repa ra t i ons  were ob ta ined  were those  f rom the  
Compressed  Yeas t  Co., of S idney;  N y c a n d e r  & Co., Melbourne ;  and  the  R i c h m o n d  Brewing  Co., 
Melbourne.  In  severa l  o the r  brewer ' s  yeas t s  tes ted  t he  e n z y m e  could no t  be d e m o n s t r a t e d .  C, ra te fu l  
a c k n o w l e d g e m e n t  is m a d e  to all compan ie s  which  generous ly  suppl ied  samples  of thei r  cul tures .  


