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I t  has  also been possible  to d e m o n s t r a t e  t h a t  the  crude T A B I , E  [I 
t ox in  (even from di lu te  solut ions)  m a y  be q u a n t i t a t i v e l y  recovered  
in a smal le r  vo lume  in the  M.M.E.D. appa ra tus ,  opera ted  a t  a p H  CONCENTRATION OF TOXIN 

removed  from the  iso-electr ic  po in t  of the  t ox in  (e.g. p H  7.o). Using 
a s ingle  s epa ra t ion  cell (capaci ty5oo ml) as a ba tch  process, o .'%~bstancc Toxicity 95 /o " M.L.I). ml 
or more  of the  t ox in  has  been concen t r a t ed  in 5 ° ml  a t  the  b o t t o m  
of the  cell w i th in  4 hours  wi th  a po ten t i a l  g r a d i e n t  of approx i -  
m a t e l y  4 vol t s /cm.  The  final concen t ra t ion  in the  top  of the  cell Or ig ina l  2. io  4 
was  o n e - h u n d r e d t h  of t h a t  p resen t  o r ig ina l ly  (see Table  11). Bot tom f rac t ion  2. ~ o ~ 

F u r t h e r  work  us ing the  M.M.E.D. to  pur i fy  t e t a n u s  tox in  Top f rac t ion  2. lo z 
from bo th  the  G.S. 76I and  the  " H a r v a r d "  s t ra ins  of CI. tetani 
(the l a t t e r  p roduc ing  s ign i f ican t ly  more t ox in  under  the  condi t ions  
of these  experinaents)  is in progress.  The effect of t i le  pur i f icat ion Oll such proper t ies  as f locculation,  
an t igen ic i ty ,  etc. wil l  also be inves t iga ted .  

The a u t h o r  wishes to  t h a n k  Dr. POLSON for his ass i s tance  and  Professor  VAN DEN END~; for 
his  in t e res t  in  th is  work.  
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Conversion of o-xylose to D-xylulose phosphate by extracts of 
Pseudomonas hydrophila* 

P h o s p h o r y l a t i o n  s tudies ,  in which D-xylose was  the  pen tose  suppl ied,  have  been repor ted  wit t l  
cell-free ex f r ac t s  of Pseudomonas  hydrophila 1, Lactobacillus pe~losus 2 and Aerobacter cloacae "~. The 
p r o d u c t  of p h o s p h o r y l a t i o n  was  first  descr ibed only as an ac id-s tab le  pen tose  phospha tO .  Later ,  
us ing L. pentosus, f,AMPEN 4 ident i f ied I ) - r ibose-5-phosphate  as the  chief p roduc t  of th is  sys tem,  
s t a t ing ,  however ,  t h a t  r /-xylose or I)-xyhllose phospha t e s  could not  be detected.  Recen t  work  has  
shown t h a t  the  cell-free e x t r a c t s  used in phos pho r y l a t i on  s tudies  of P. hydrophila and L. penlosus 
con ta ined  not  only  a k inase  bu t  also a specific xylose  isomeraseS,S, 7. I t ,  therefore,  became uncer ta in  
whe the r  D-xylose or D-xylulose was  the  ac tua l  s u b s t r a t e  in the  phosphory la t ion .  

A t t e m p t s  to  iden t i fy  the  p r o d u c t  of the  p h o s p h o r y l a t i o n  have  now revea led  the  presence of 
a t  l eas t  four ac id -s tab le  p h o s p h a t e  esters.  This  c o m m u n i c a t i o n  describes the  ident i f ica t ion  of the  
first es ter  formed in the  sequence of reac t ions  now known  to t a k e  place. 

The enzyme  p r e p a r a t i o n  used was  a fresh sonic e x t r a c t  of P.  hydrophila 7. Nucleopro te in  was 
r emoved  wi th  MnCI2 s and  nucleic acids and  o ther  ex t r aneous  p ro te in  wi th  p r o t a m i n e  su lpha te  9.n). 
This procedure  was  used to p r e v e n t  the  possible fo rma t ion  of pentose  phospha t e  bv  enzymic  
hydro lys i s  of nucleic  acids  or of nucleoprote in .  After  cen t r i fuga t ion  (~4,ooo r.p.m.), t i le  s u p e r n a t a n t  
so lu t ion  was d ia lyzed  a ga in s t  w e a k  p h o s p h a t e  and  t h e n  aga i n s t  weak  b i ca rbona t e  buffers (pH 7.4 7-5) 
for a t o t a l  of 48 h. The r e su l t ing  p roduc t  was  used for all  e x p e r i m e n t a l  work.  

P h o s p h o r y l a t i o n  e x p e r i m e n t s  were car r ied  out  in an a tmosphe re  of N 2 CO 2 in 15 \Varburg  
vessels  (27 ° C), each con t a in ing  o.o2 3~/ N a H C O  a, o .oi  3// MgC12, o.o26 2~I ATP, 1.8 ml enzyme  
p r e p a r a t i o n  and  o.o18 3 i  D-xylose. Condi t ions  chosen were such t h a t  no free sugars  r ema ined  a t  
the  t e r m i n a t i o n  of the  expe r imen t s ,  as j udged  by  pape r  c h r o m a t o g r a p h y  of the  products .  1)hos - 
p h o r y l a t i o n  ra tes  were measu red  by  the  me thod  of COLOWICK AND KALCKAR 11. Af ter  90 minutes ,  
the  con ten t s  of al l  vessels  were combined  (48 ml), 0.6 ml  glacia l  acet ic  acid was added  and the  solut ion 
was  a l lowed to  pass  s lowly (1 1. 5 ml /min)  t h r o u g h  a large co lumn of I R i 2 o  (H +) ion exchange  
resin fol lowed b y  severa l  wash ings  wi th  deionized water .  P ro t e in  f locculated ou t  a t  the  top of the  
column.  The effluent (pH a b o u t  2.8) was col lected a t  o 4 ° C concen t r a t ed  in vacuo a t  3 °0 C 12 to  a 
volume of 5 ° ml, and  t r e a t e d  wi th  b a r i u m  hydrox ide .  Af ter  r emova l  of the  adenosine  phospha te s  
a t  p H  8.2, the  p H  was q u i c k l y  b r o u g h t  to  6.8. [ ;our vo lumes  of e thano l  were then  added  to  p r ec i p i t a t e  
the  b a r i u m  sa l ts  of the  sugar  phosphates .  The p r e c ip i t a t e  was  t h o r o u g h l y  washed  and dried. 

* I ssued  as N.R.C. No. 3483 . 
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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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** Kindly supplied by Dr. A. E. MIRSKY, Rockefeller Ins t i tu te  for Medical Research, New York,  
from the Levene Collection. 

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. 


