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The various sugar  phospha tes  in the precipitate could not  be separated by preparat ive  paper 
ch roma tog raphy  or by paper  electrophoresis. The mix ture  was, therefore, dephosphoryla ted  by  incu- 
bat ion in o.05 M acetate buffer at pH 5.2 for I h at  3 oc C with  a part ial ly purified acid phosphatase  
prepara t ion.  Protein  was precipitated with trichloroacetic acid and the resul tant  mix ture  was put 
t h rough  a mixed bed ion exchange resin column ( IRI2o  (H +) and IRA4oo ), The free sugars  were 
then  separated by  paper  ch roma tography  in phenol-water  (4: 1) 13 on long papers  (36 inches). The 
ke topentosc  areas were made visible by  applying a new combinat ion spray.  The TCA-orcinoI spray 
of KLEVSTRAND AND NORDAL 14 was applied first (with subsequent  heating) followed by aniline 
ph tha la te  la overspray  (without  heating).  This procedure produced a purple color witll D-xylulosc 
and a pink color with D-ribulose bu t  gave no color wi th  aldopentoses. 

D-Xylulose was identified as one of the major  components  of the mix ture  of sugars  by the 
specific color, by  its posit ion on paper  and by  conversion to its p -bromophenylhydrazone .  The eluted 
material  was, however,  contamina ted  with traces of D-ribose which occupied the same posit ion on 
the papers  bu t  gave the typical aldopentose reaction when sprayed wi th  aniline ph tha la te  alone. 
The D-ribose in the eluate was converted by bromine oxidation to ribonic acid which was removed 
from solution by  passage th rough  a mixed bed ion exchange resin. The ketopentose remaining in 
solution was characterized by  prepara t ion  of its p -b romopbenylhydrazone  (mp: 128 9 ° C) by a 
nlodification of the original method of SCHMUrr AND "FREIBER 16. A mix ture  of this derivative and 
an authent ic  sample of D-xylulose-p-bromophenylhydrazone (m.p. 128. 5 129.5 ° C) melted at  128- 
129.5 ° C. The presence of D-xylulose phospha te  in the sugar  phospha te  fraction was thus  established. 
Although the position of the phospha te  group in the molecule could not  be determined, the acid 
stabil i ty of all the phosphoryla t ion  products  ~ suggests t ha t  the compound in quest ion is D-xylulose- 
5-phosphate.  

No D-xylose was detected after dephosphoryla t ion  of the sugar  phosphates .  Moreover, D-xylose- 
5-phosphate** was not  fur ther  metabolized by  the enzyme system. This result  is in agreement  with 
earlier findings 17 and wi th  the suggestion tha t  isomerization precedes phosphoryla t ion  6, 

The exper imenta l  da ta  given in this conlmunicat ion establish the initial sequence in the utili- 
zation of D-xylose by  extracts  of P. hydrophila as : 

D-xylose ~ D-xylulose ---~ o-xylulose-(5)-phosphate.  
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Some propert ies of the casein of mouse mi lk  (Ril l )*  

A protein, considered to be casein on the basis of its phosphorus  content,  has been prepared 
from the milk of mice of the R I I I  s t rain (carriers of the m a m m a r y  t u m o r  agent). I t s  concentrat ion 

o/ is approx imate ly  2.8 /o. Some of its propert ies  are described below. 
The manne r  of collecting the milk and the precaut ions  taken to avoid changes during t r ea tment  

* Suppor ted  by a g ran t  f rom the American Cancer Society. 



294 SHORT COMMUNICATIONS, PRELIMINARY NOTES VOL. 16 (~955) 

have  been men t ioned  in descr ib ing  an a lcohol-soluble  p ro te in  from the  same sourcO. Fol lowing 
r emova l  of l ipides  and  cel lu lar  e lements  from the  mi lk  by  cen t r i fug ing  a t  IOOO g the  casein was 
s ed imen ted  a t  14,ooo g, d issolved in wa te r  and  aga in  s ed imen ted  a t  this  cen t r i fuga l  force. F rom 
i ts  dialyzed,  mi lk -whi te ,  w a t e r  solut ion the  pro te in  was p r ec i p i t a t ed  by  add ing  severa l  vo lumes  of 
c i t r a t e  buffer, p H  3.2, washed  r epea t ed ly  wi th  water ,  d issolved in a m i n i m a l  q u a n t i t y  of NaOH,  
or phospha t e  troffer or b a r b i t u r a t e  buffer, as required.  The casein was  no longer  s ed i men t ab l e  a t  
r4,ooo g a t  th is  s tage  and i ts  so lu t ions  were clear  and  completely: free of any  m i l k y  appearance .  

A w a t e r  so lu t ion  formed no coagu lum on boiling. Tile casein was p r ec ip i t a t ed  by  the  usua l  
p r o t e i n - p r e c i p i t a t i n g  agen t s  bu t  no t  by  4 vo lumes  of abso lu te  e thanol ,  a l t hough  pr ior  add i t ion  of 
a l i t t le  CaC] 2 or sod ium p h o s p h a t e  resul ted  in a b u n d a n t  p rec ip i t a t i on  by  the  e thanol .  Resu l t s  were 
pos i t ive  when color tes t s  were appl ied  to the  casein sohl t ion for the  presence of ty ros ine  and t ryp to -  
phau.  A pape r  c h r o m a t o g r a n l  of o.4-, rag, fol lowing hydro lys i s  wi th  HC1, con ta ined  spots  corre- 
spond ing  to leucine, g l u t a m i c  acid, val ine,  a lanine,  lysine,  glycine,  serine, tyrosine ,  proline,  arginine(?) ,  
me th ion ine  and aspa r t i c  acid. Absorp t ion  of l igh t  in the  u l t r av i o l e t  region was cha rac te r i s t i c  of 
p ro te ins  in general ,  the  m a x i m u m  being a t  27S m F in N / ; o  HC1 and sh i f t ing  to 29o m/~ in N/2o 
NaOH.  A sample  of casein p repared  by p r e c i p i t a t i n g  wi th  HC1, ins tead  of c i t r a t e  as descr ibed above, 
and well washed  wi th  water ,  con ta ined  1.2 % phosphorus  and i5.34 % n i t rogen  (micro-Duinas) ,  
uncor rec ted  for ash content .  

Eleclrophorelic examb~atiolz. This  was done a t  o - o .  5 on d ia lyzed  so lu t ions  in a Tisel ius appa-  
ra tus .  The ,nobi l i t ies  (lO -'~ cnl 2 vo l t  I sec -1) were -5.4 and  - -7.3,  respec t ive ly ,  a t  p H  5.8o and 6.92 
in p h o s p h a t e  buffer, ca lcu la ted  from the  d a t a  for the  descending  l imb of the  cell. W h e n  the  concen- 
t ra t ion ,  which was ca. x.0";, in the  l a t t e r  expe r imen t ,  was  reduced to ca. o .6% the  m o b i l i t y  was 

6. 3 . In  b a r b i t u r a t e  buffer a t  pH  8.58 it  was ---6.2 and  7.o for o .4% and o .9% solu t ions  re- 
spec t ive ly* .  Mobi l i t ies  were 12 to  18 % g rea t e r  in the  ascending  limb. 

A smal l  peak,  r ep resen t ing  abou t  8 % of the  t o t a l  area,  is p resen t  in the  p a t t e r n  ob t a ined  a t  
p H  8.58; i t  is smal le r  a t  pH  6.9-' and  bare ly  a p p a r e n t  a t  p H  5.So. I t  is so close to the  peak  for casein 
t h a t  i t  m a y  be t h a t  i t  r epresen t s  a p a r t i a l l y  d e p h o s p h o r y l a t e d  casein (with a s l igh t ly  smal le r  ne t  
charge) p resen t  in the  freshly col lected milk,  or formed subsequen t ly .  P a r t l y  d e p h o s p h o r y l a t e d  
casein has  been ident i f ied fol lowing t r e a t n l e n t  of ~t-casein of cow's  mi lk  wi th  e i the r  p ros t a t i c  or 
i n t e s t i na l  phospha t a sO .  

The isoelectr ic  po in t  of the  casein could not  be de t e rmined  e l ee t rophore t i ca l ly  owing to  i ts  
ve ry  l imi ted  so lub i l i ty  below pH 5. \Vhen t ml  of a so lu t ion  p rev ious ly  d ia lyzed  aga i n s t  wa te r  was 
added  to 5 ml  q u a n t i t i e s  of o.l  M ace ta te  hul le r  w i th  g raded  p H ' s  p r ec ip i t a t i on  was m a x i m a l  a t  
p H  4.3 4 o.r. Of the  io.2o mg  casein added  o.12 nag remained  in solut ion.  

Viscosily. A sha rp  rise in v i scos i ty  of the  casein so lu t ions  occurred wi th  increas ing  concen t ra t ion .  
Thus,  0. 4 %, 0.8 %,, 1.2 %, 1.6~,% and 2. 5 % solu t ions  had,  a t  o ' ,  v iscosi t ies  r e la t ive  to the  buffer 
solvent ,  of t.o21, 1.~o9, 1.249, t-394 and 1.05(J as de t e rmined  wi th  t i le  Os twa ld  v iscos imeter .  

Ultraee~ztri/ugal examinatio,~ **. \ \ 'hen  an o.8 % solu t ion  of casein in o. i 3 I  NaCI was cent r i fuged 
a t  6o,ooo rpm, e q u i v a l e n t  to _,5o,0oo g, the  va lue  of s2o,w was 27 S. 

Diflusiom The diffusion c o n s t a n t  1)2n, measured  a t  o ° o.5 :' in a Tisel ius cell on a 1.2 % casein 
solut ion in p h o s p h a t e  buffer, pH  6.92 and con t a in ing  o.o5 3"[ NaCI ( total  /~ = o.I) was 2.34. IO -~ 
cm'~/sec. A second d e t e r m i n a t i o n  (0.6 o~ solution) gave  the va lue  2 . 3 i - l O  7 cm2/sec. Dissocia t ion  into 
sub-un i t s  did not, therefore,  occur on two-fold  d i lu t ion  in th is  concen t ra t ion  range.  The m a x i m a l  
o rd ina t e - a r ea  m e t h o d  was  used in ca l cu la t ing  D2,. 

Calcula t ion  of ti le molecu la r  weight  of the mouse  mi lk  casein by  means  of the  formula  
M -- [~'7"s/D 0 -1,'CJ) yields  a va lue  of ~, T 3o,ooo, if the pa r t i a l  specific vo lume  is a s sumed  to  be o.75. 
Since i t  was s ed imen ta b l e  a t  i4 ,ooo g before, but  not  after,  isoelectr ic  p rec ip i t a t ion ,  casein as i t  
ex is t s  in mouse  mi lk  (calcium phospha t e  complex)  m u s t  have  an even g rea te r  molecu la r  weight .  
Bo th  as the  ca lc ium p h o s p h a t e  complex  and as the sodium sa l t  the  large molecules  m a y  represen t  
assoc ia t ions  of subnlolecules .  The f r ic t ional  coefficient ///0 is 1.38 when c o m p u t e d  from the  same 
da ta ,  i nd i ca t i ng  t h a t  t i le  ax ia l  ra t io  is be tween  7 and 8. 
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* DAWS ANn COLIN ~ found t h a t  n lobi l i t ies  increased wi th  increas ing  concen t r a t i ons  of hemoglobin ,  
LONGSWORTH AND MAC1NNES a observed  the  same for o v a l b u m i n  and  ind ica t ed  the  causes for th i s  
and  for the  difference in m o b i l i t y  va lues  for ascending  and descending  boundar ies .  

** The u l t r acen t r i f uga l  ana lys i s  was k i n d l y  done by  Dr. I. 13. \VILsON. 


