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The  phospho ry l a t i on  a c c o m p a n y i n g  ox ida t ion  of e i ther  subs t r a t e  was  sens i t ive  to dini t ro-  
pheno l  as shown  in t he  table.  As in t he  work of TAPLEY et al. 8 on f r a g m e n t s  ob ta ined  by  d ig i tonin  
t r e a t m e n t  of mi tochondr ia ,  our  ma te r i a l  was  no t  sensi t ive  to t hy rox in .  

The  final suspens ion  of the  e n z y m e  m a y  be m a d e  in wa te r  r a the r  t h a n  in t he  fluoride- 
p h o s p h a t e  solut ion indica ted  above.  U n d e r  these  c i r cums tances  t he  p repa ra t i on  exhib i t s  a ve ry  
m a r k e d  dependence  on p h o s p h a t e  concent ra t ion .  The  table  indica tes  t h a t  Mg was  an  obl igate  
c o m p o n e n t  for t he  coupled phosphory la t ion .  Whi l e  Mg has  genera l ly  been a s s u m e d  to be essent ia l  
we believe th is  d e m o n s t r a t i o n  to  be t he  first definite evidence for it.  Different  levels of Mg were 
emp loyed  for the  two subs t ra t e s ,  however ,  t he  r e q u i r e m e n t  was  found  to be t he  s ame  in t he  two 
cases.  In  t he  absence  of Mg, no labell ing of a n y  sor t  occurred.  

A l t h o u g h  our  p repa ra t ions  have  f l -hydroxybu ty r i c  dehydrogenase ,  no ox ida t ion  of f l -hydroxy-  
b u t y r a t e  occurs  w i t h o u t  added  D P N  +, in which  case the  P : O  ra t ios  are s imilar  to those  obta ined  
wi th  D P N H  (see Table  I). 

Despi te  all a t t e m p t s  to improve  t he  efficiency of t he  prepara t ions ,  P : O  ra t ios  h igher  t h a n  
I have  neve r  been observed.  This  sugges t s  t h a t  only  one s tage  of phospho ry l a t i on  m a y  have  
been  opera t ing .  However ,  in ex tens ive  s tud ies  of t he  two processes  of electron t ransfer ,  f rom 
s u b s t r a t e  to  cy toch rome  c (ill presence of KCN) and  f rom asco rba t e - cy toch rome  c to oxygen,  
no phospho ry l a t i on  was  observed  in e i ther  react ion.  T he  n u m b e r  of func t ion ing  phospho ry l a t i on  
s tages  is therefore  i nde t e rmi na t e  a t  th i s  t ime.  Since added  cy toch rome  c increased oxygen  u p t a k e  
in t he  over-all  reac t ion  w i t h o u t  associa ted  p h o s p h a t e  u p t a k e  it  is possible t h a t  in t he  s tage  of 
cy toch rome  c reduct ion,  free cy t och rome  c m a y  h a v e  been  reac t ing  ou t  of s e q u e n c e - - b y - p a s s i n g  
t he  coupled process a t  th i s  level. 
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The enzymic synthesis of chitin by extracts of Neurospora crassa 

A par t i cu la te  e n z y m e  f rom Neurospora crassa, wild s t r a in  5297 A, p repared  by  homogen iza t ion  
of frozen mycel ia ,  in t r i s ( h y d r o x y m e t h y l ) a m i n o m e t h a n e  buffer  (Tris), p H  7.5, wi th  a T e n B r o e c k  
glass  t i ssue  homogenizer ,  followed by  collection of t he  ma te r i a l  s ed imen ted  be tween  2ooo × g 
and  I4O,OOO × g, h a s  been  found  to ca ta lyze  the  incorpora t ion  of the  N-ace ty lg lucosamine  
mo ie ty  (AG) of ur id ine  d iphospho-N-ace ty lg lucosamine  (UDPAG) in to  an  insoluble  po lysacchar ide  
fract ion.  Ne i the r  N-ace ty lg lucosamine -6 -phospha te  (AG-6-P), a m i x t u r e  of N-ace ty lg lucosamine-  
i - p h o s p h a t e  (AG-I-P) and  AG-6-P,  nor  free AG will replace U D P A G  in th i s  reac t ion  (Table I). 

The  s t ruc tu ra l  s imi lar i ty  of t he  p roduc t  to chi t in  is ind ica ted  by  the  following observa t ions .  
(a) W h e n  rad ioac t ive  po lysacchar ide  is p repared  enzymica l ly  f rom 14C glucosamine- label led  
U D P A G  and  t h e n  is ac id-hydrolyzed,  all of t he  rad ioac t iv i ty  is found  in t he  g lucosamine  isolated 
b y  c h r o m a t o g r a p h y  on Dowex-5 o b y  t he  procedure  of GARDELL 1. (b) AG f rom U D P A G  is in- 
corpora ted  as a un i t  into  t he  insoluble  polysacchar ide ,  as shown  by  t he  d a t a  in Table  I where  
t he  s ame  a m o u n t  of 14C was  incorpora ted  w h e t h e r  t he  U D P A G  was  labelled only  in the  g lucosamine  
cha in  or only  in the  ace ty l  group.  (c) W h e n  t he  insoluble 14C-labelled po lysacchar ide  is sub jec ted  
to par t ia l  acid hydro lys i s  followed by  r e m o v a l  of  t he  acid and  deionizat ion wi th  a mixed -bed  
resin (to r emove  a n y  deace ty la ted  ol igosaccharides) ,  a series of radioact ive ,  ace ty la ted  oligo- 
sacchar ides  r ema ins  in solution.  These  s u b s t a n c e s  can  be sepa ra ted  by  pape r  c h r o m a t o g r a p h y  
a n d  are found  to  include AG, N, N ' -d iace ty lch i tob iose  (using as a reference t he  crys ta l l ine  di- 
sacchar ide  p repared  f rom chi t in  by  the  m e t h o d  of ZILLIKEN et al.i), a n d  h igher  molecular  we igh t  
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Expt. 

A 

B 

"2"oral i~C in 
14C-labelled compound Position o/label Incubation time insoluble polysacchavide* 

added to incubation mixture (rain) (cts/min) 

UDPAG**,  3.8/*moles,  
76, 560 c t s /min  Ace ty l  o 4 ° 

- s a m e -  s a m e -  15 ° ~ 6,900 

U D P A G * * * ,  1. 4 / ,mo le s ,  
4 o, 185 c t s /min  Acetyl  12o 2,063 

U D P A G * * * ,  1.9/*moles,  
5 o, 490 c t s /min  Sugar  12o 2,870 

AG-6-P***,  1 .7 / ,moles ,  
i65, 480 c t s /min  Acetyl  12o 6 

(AG-I -P  + AG-6-P)***,  
1.2 /*moles, Ace ty l  12o 20 

123, I25 c t s /min  

UDPAG§,  i. 3 /*moles ,  
27,040 c t s / m i n  Acetyl  12o 1,2oo 

AG §, i .o /*mole ,  
20,000 c t s /min  Acetyl  12o o 

* The  polysacchar ide  was  isolated by  m a k i n g  the  react ion m i x t u r e  I N in HC104. The  pre-  
c ipi ta te  was  collected and  washed  four  t imes  wi th  2 ml  por t ions  of 0. 3 N HC104 followed by  one 
wash ing  wi th  2 ml of water .  For  count ing ,  the  prec ip i ta te  t h e n  was  suspended  in wa te r  and  a 
su i tab le  a l iquot  plated.  

** Reac t ion  m i x t u r e  conta ined  115 m g  soluble chi todext r ins ,  30/*moles  MgCI~, 3 / , m o l e s  E D T A  
(versene), 15o/*moles Tris, p H  7.5. E n z y m e  f rom 4.2 g Neurospora. Final  vol. 5.8 ml. 25 ° C. 

*** Reac t ion  m i x t u r e  conta ined  2. 5 m g  ehi todext r ins ,  5 m g  g lu ta th ione ,  5 o # m o l e s  MgC12, 
15/*moles E D T A ,  250 / ,moles  Tris. E n z y m e  f rom 2. 5 g Neurospora. Final  vol. 5.8 ml. 25 ° C. 

§ Reac t ion  m i x t u r e  conta ined  8 m g  chi todext r ins ,  2o / ,mo le s  MgCI~, 2 / , m o l e s  E D T A ,  ioo 
/ ,moles  Tris. E n z y m e  f rom 1.5 g Neurospora. Final  vol. 4.5 ml. 25 ° C. In  t he  e x p e r i m e n t  wi th  
labelled AG, 1. 5 /*moles  of unlabel led U D P A G  were present .  

products .  (d) T r e a t m e n t  of this  m i x t u r e  of N-ace ty la ted  ol igosaccharides wi th  purified ch i t inase  
yields AG which  is t hen  found to con ta in  all of the  rad ioac t iv i ty  of the  original neu t ra l  oligo- 
sacchar ide  mix tu re .  The  t e r m  "ch i t i na se"  is used  here  to refer to an  e n z y m e  ac t iv i ty  purif ied 
4D-fold by  an  unpub l i shed  procedure  f rom commerc ia l  emnls in  (Nutr i t ional  Biochem.  Corp.) 
which  hydro lyzes  soluble ch i todex t r ins  to AG. This  enzyme  ac t iv i ty  was  original ly descr ibed 
f rom emuls in  by  ZECHMEISTER et al. a. 

The par t icu la te  e n z y m e  p repa ra t ion  appears  to con ta in  chit in,  as j udged  by  the  presence 
of bound  g lucosamine .  Never the less ,  the  add i t ion  of AG un i t s  f rom U D P A G  has  been found  
to be s t imu la t ed  several-fold by  the  add i t ion  of h igh  molecular  weight  soluble ch i todex t r ins ,  
p repared  by  the  m e t h o d  of ZECHMEISTER AND TOTH 4. The  syn the t i c  reac t ion  is also m a r k e d l y  
s t imu la t ed  by  AG, which,  as is men t i oned  above,  is no t  a pa r t i c ipan t  in the  react ion.  The  effect 
of the  h igh  molecular  weight  ch i todex t r ins  and  of t h a t  of AG is dist inct .  

The  fu r the r  purif icat ion of the  enzyme  s y s t e m  f rom Neurospora and  its proper t ies  are unde r  
inves t iga t ion .  
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