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s h o w n  in  t h e  p r e s e n t  c o m m u n i c a t i o n  t h a t  t he  measure -  
m e n t  of t h e  i n t e n s i t y  of t he  new C D - b a n d  a r o u n d  320 n m  
c a n  be  used for t he  d e t e r m i n a t i o n  of t he  b i n d i n g  cons t an t .  

Materials and methods. Crys ta l l ine  a p o t r a n s k e t o l a s e  
(specific a c t i v i t y  16-21 u n i t s / m g  pro te in )  was  o b t a i n e d  
f rom S igma  Chemica l  Co. (St. Louis,  USA).  T rans -  
ke to lase  a c t i v i t y  was m e a s u r e d  as descr ibed  p rev ious ly  2. 
T r a n s k e t o l a s e  p ro t e i n  was  d e t e r m i n e d  spec t ropho to -  

m e t r i c a l l y  a t  280 n m  us ing  ~l~1%cm = 14"53" 
Circular  d i ch ro i sm m e a s u r e m e n t s  were done  on  a Cary  

mode l  60 s p e c t r o p o l a r i m e t e r  w i t h  Mod 6003 C D - a t t a c h -  
m e n t  us ing  cy l indr ica l  q u a r t z  ceils of 0.5 crn p a t h l e n g t h .  
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Circular dichroism spectra of transketolase in 20 mM sodium phos- 
phate buffer containing 10 mM Na2SO4, pH 7.2, 0.5 cm cuvettes were 
used. The reconstitution was carried out at 25 ~ -b 0.1~ Conditions 
were: 7.9 • 10-~M apotransketolase, 3.7 • 10-2M MgC12 and 4 • 10 ~ 
(---), 8 • 10-6M (-'-'), 24 • 10-6M (...) thiamine diphosphate. 

Results and discussion. The  F igure  shows t he  CD- 
spec t r a  o b t a i n e d  w h e n  apo t ranske to !ase /Mg++ is t i t r a t e d  
w i t h  i ts  coenzyme t h i a m i n e  d iphospha t e .  A C D - b a n d  
a r o u n d  320 n m  is g e n e r a t e d  upon  ho lo t r anske to l a se  
fo rmat ion ,  wh ich  is due  to  charge  t r a n s f e r  complex  
i n t e r a c t i o n  be tween  t r y p t o p h a n  as e lec t ron  donor  and  
t h i a m i n e  d i p h o s p h a t e  as e lec t ron  acceptor .  A s s u m i n g  t h a t  
all  t h i a m i n e  d i p h o s p h a t e  molecules  w h i c h  b i n d  to  t h e  
t r y p t o p h a n  res idues  of a p o t r a n s k e t o l a s e  give t h e  same  
c o n t r i b u t i o n  to  t h e  i n t e n s i t y  of t he  C D - b a n d  a t  3'20 nm,  
i t  is possible  to  d e t e r m i n e  t he  a p p a r e n t  associa t ion  c o n s t a n t  
for t h i a m i n e  d i p h o s p h a t e  f rom the  fol lowing e q u a t i o n :  

[Holo-TK~ 
Kapp = {[Apo-TK~ - [Holo-TK]} {[TPP] - [Holo-TK]}. 

The  in i t ia l  c o n c e n t r a t i o n s  of a p o t r a n s k e t o l a s e  = [Apo- 
T K  l and  t h i a m i n e  d i p h o s p h a t e  = [TPP~ are known,  t he  
c o n c e n t r a t i o n  of ho lo t r anske to l a se  ~ [Holo-TK~ is 
o b t a i n e d  f rom the  m a g n i t u d e  of t he  C D - b a n d  a t  320 nm.  
The  re l a t ion  b e t w e e n  t he  m a g n i t u d e  of t h e  C D - b a n d  a n d  
t he  ho lo t r anske to l a se  c o n c e n t r a t i o n  is de r ived  f rom the  
fac t  t h a t  t he  C D - b a n d  increases  w i t h  inc reas ing  a m o u n t s  
of t h i a m i n e  d i p h o s p h a t e  up  to  a p o i n t  where  s a t u r a t i o n  is 
reached�9 F u r t h e r  increase  of t h i a m i n e  d i p h o s p h a t e  
c o n c e n t r a t i o n  does no t  affect  t he  i n t e n s i t y  of t he  CD- 
b a n d  a n y  more.  W e  assume  t h a t  a t  t h i s  p o i n t  all  a p o t r a n s -  
ke to lase  ha s  been  c o n v e r t e d  to  ho loenzyme.  A n  a p p a r e n t  
assoc ia t ion  c o n s t a n t  of 0.73 • M -1 is o b t a i n e d  for 
t h i a m i n e  d iphospha t e ,  wh ich  is in  good a g r e e m e n t  w i t h  
t he  va lues  o b t a i n e d  b y  o t h e r  m e t h o d s  2. F r o m  a c t i v i t y  a n d  
f luorescence q u e n c h i n g  m e a s u r e m e n t s  1.0 • 106 M -~ was 
found.  

Zusammen/assung. Mit  Hi l fe  des C i rcu la rd ich ro i smus  
wurde  die B i n d u n g s k o n s t a n t e  yon  T h i a m i n d i p h o s p h a t  in 
de r  T r a n s k e t o l a s e  der  B/ ickerhefe  b e s t i m m t .  
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T h e  N u m b e r  o f  C o e n z y m e  B i n d i n g  S i t e s  i n  T r a n s k e t o l a s e  f r o m  B a k e r ' s  Y e a s t  

Y e a s t  t r a n s k e t o l a s e  has  been  found  to  cons is t  of two  
iden t ica l  s u b u n i t s  1 sugges t ing  two ca t a ly t i c  sites. I n  t he  
p r e s e n t  c o m m u n i c a t i o n  we r e p o r t  on  t h e  n u m b e r  of 
coenzyme  b i n d i n g  sites. 

Materials and methods. Crys ta l l ine  a p o t r a n s k e t o l a s e  
(specific a c t i v i t y  16-21 U/ rag  p ro te in )  was  o b t a i n e d  f rom 
S igma  Chemica l  Co. (St. Louis,  USA).  T r a n s k e t o l a s e  ac t iv -  
i t y  was  m e a s u r e d  as descr ibed  p rev ious ly  2. T r a n s k e t o -  
lase p ro t e in  was d e t e r m i n e d  s p e c t r o - p h o t o m e t r i c a l l y  a t  

1% 280 n m  us ing  Excm 14.53. The  d i p h o s p h a t e  of C14-1abelled 
t h i a m i n e  (thiazole-2-Cl~; specific a c t i v i t y  18.9 {zC/~xmole, 
o b t a i n e d  f rom the  R a d i o c h e m i c a l  Centre ,  A m e r s h a m ,  
E n g l a n d )  was syn the s i zed  as p rev ious ly  descr ibed  2. The  
e n z y m e  p r e p a r a t i o n  showed  on ly  a s ingle b a n d  in t he  
a n a l y t i c a l  a c r y l a m i d e  gel e lec t rophores is .  

Results and discussion. For  t he  d e t e r m i n a t i o n  of t he  
n u m b e r  of coenzyme  b i n d i n g  s i tes  a p o t r a n s k e t o l a s e  was 
i n c u b a t e d  w i t h  a n  excess of Mg++ a n d  C14-thiamine 
d i p h o s p h a t e  for  30 ra in  a t  25 ~ The  r e c o n s t i t u t e d  e n z y m e  
was gel-f i l tered over  S e p h a d e x  G-25, t he  f r ac t ions  were 
a s sayed  for  t r a n s k e t o l a s e  a c t i v i t y  a n d  pooled.  Al iquo t s  
were t a k e n  for  t he  d e t e r m i n a t i o n  of p ro te in ,  th i ana ine  
d i p h o s p h a t e  a n d  t r a n s k e t o l a s e  ac t iv i ty .  F r o m  t h e  Tab le  

1 C. P. HEINRICH and O. WlSs, FEBS Letters 14, 251 (1971). 
2 C. P. HEINRICH, H. STEFFEN, P. JANSER and O. Wlss, Eur. J. Bio- 

chem. 30, 533 (1972). 
3 C. P. HEINRICH, K. NOACK and O. WEss, Bioehem. Biophys. Res. 

Commun. dg, 1427 (1972). 
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Determination of the number of binding sites per mote of transketolase 

EXPERIENTIA 29]10 

Transketolase Thiamine diphosphate Moles thiamine diphosphate/mole transketolase 

mg/ml nmoles/ml dpm/ml nmoles/ml Corrected 

0.029 0.21 4633 0.33 1.59 1.80 

In a total volume of 200 [~1, 0.17 mg apotransketolase in 0.1 M gIycylglycine buffer, pH 7.3, were incubated with 5 mM MgCI~ and 0.3 mM 
C14-thiamine diphosphate (specific activity 6.3 ~C/~mole). After a recombination time of 30 rain at 25 ~ the incubation mixture was applied 
to a Sephadex G-25 column (1 • 55 cm), equilibrated with 20 mM sodium phosphate buffer, pH 5.7. The flow rate was 11.5 ml/h, fraction vo- 
lume was 2.0 ml. The fractions were analyzed for transketolase activity and pooled (5.7 ml). Aliquots were taken for the determination of 
protein, thiamine diphosphate and transketolase activity. Protein was determined by the method of LOWRY, using a calibration curve which 
had been obtained with a transketolase solution standardized by the Binret method s. Thiamine diphosphate was determined by radioactivity 
measurements. The counting efficiency was 82% when 0.5 ml of the transketolase pool were added to the scintillation liquid (4 g PBD/I 
ethanol/toluene, 1 : 1). The transketolase assay was carried out ill the presence and absence of added thiamine diphosphate/Mg ++. A stimulation 
of 13% of enzymatic activity was found when the coenzyme was added, indicating a loss of bound coenzyme upon gel filtration. Assuming a 
linear relationship between enzymatic activity and thiamine diphosphate molecules bound to apotransketolase, we have corrected the value 
found Ior thiamine diphosphate by these 13%. 

i t  can be seen t h a t  1.8 moles of t h i amine  d iphospha t e  
were  bound  per  mole of t ranske to lase  (MW 140 000). This  
resul t  agrees well w i th  the  f indings  of KOCHE~OV et al. 4, 
a l though  these  au thors  have  used a p H  of 7.6 for gel 
f i l t rat ion,  where  w e  get  a 'complete  r emova l  of t h i ami n e  

4 G.A.  KOCHETOV, A. E. IZOTOVA, P, P. PHILIPPOV and N. K. TIK- 
HOMIROVA, Biochem. Biophys. Res. Commun. 46, 616 (1972). 

5 C. P. HEINRICH, unpublished results (1972). 
Present address: Indiana University, School of Medicine, Depart- 
ment  of Pharmacology, 1100 West  Michigan Street, Indianapolis 
(Indiana 46202, USA). 

d iphospha te  2. Fu r the rmore ,  these  au thors  d e t e r m i n e d  
pro te in  according to  LOWRY, b u t  no ca l ibra t ion  is men-  
t ioned.  This  is essential ,  since t ranske to lase  has  a h igh  
tyros ine  co n t en t  5. 

Zusammen]assung. Nachweis ,  dass 2 Mole Th iamin-  
d i p h o s p h a t  pro  Mol Apot ranske to lase  gebunden  werden.  
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Metabol ic  Evaluat ion  of Sexual  D i m o r p h i s m .  IV. Metabol ic  Differences Related to the 
Oxidat ive  M e t a b o l i s m  

I t  has  been  d e m o n s t r a t e d  t h a t  t he  metabol ic  differences 
of mice submaxi l l a ry  glands  are re la ted  to  the  d i f ferent  
behav iour  of some regula tory  enzymes  of t he  energy  
me tabo l i sm i, 2. Moreover  t he  glucose ox ida t ion  by  slices 
of submaxi l l a ry  glands, b o t h  males  and  females,  is 
s t imula ted  by  ep inephr ine  and  d ibutyry l -cye l ic  AMP ~. 
Their  effect  is localized on the  glycolyt ic  p a t h w a y  and  
main ly  on the  reac t ion  catal ized by  phosphof ruc tok inase  2. 
This fact ,  however,  does no t  e l iminate  t he  poss ib i l i ty  
t h a t  some metabol ic  differences observed in mice sub- 
maxi l la ry  glands 1 m a y  be re la ted  to  the  oxida t ions  of 
Krebs  cycle and  to  t he  ox ida t ive  phosphory l a t i on  
carried out  b y  isolated mi tochondr ia .  

C3H, Balb/c  and DBA/2  mice  f rom A R / I R E  colony, 
in con t inua t ion  since 1956, were used. The animals  were 
sacrificed by  cervical  dis locat ion and  the  submaxi l l a ry  
glands  immed ia t e ly  r emoved  and placed in e i ther  ice-cold 
0.25 M sucrose or dist i l led water .  The glands, b lo t ted ,  
weighed and  minced,  were homogenized  using a precooled 
glass homogenizer  w i th  a tef lon pest le  4 

The mi tochondr i a  were isolated according to  JOHNSON 
and  LARDY 5. Oxygen  consumpt ion  of homogena tes  and  
A D P :  O ra t io  was  measured  polarographica l ly  w i th  an 
Oxygraph  (Mod. KM, G.M.E.) equipped  wi th  an oxygen  
electrode (Yellow Spr ing Ins t rumen t s )  polar ized at  
--0.8 volts .  The react ion m i x t u r e  for t he  homogena tes  
was  composed  of 20 ~moles K H z P O  4 (pH 7.3 wi th  NaOH),  
8.0 ~moles of MgC12, 325 ~moles of sucrose and  220 ~1 of 

10% homogena t e  in a f inal  volume of 2.0 ml. Subs t r a t e s  
were added  in order  to  achieve a f inal  concen t ra t ion  of 
5 • 10 -~ M. An a l iquot  of t he  homogena t e  was dr ied for 
3 h a t  120 ~ for d ry  weigh t  de te rmina t ion .  

For  the  mi tochondr ia ,  the  reac t ion  mi x t u r e  was m a d e  
up as follows: 0.25 M sucrose, 10 m M  Tris-HC1 p H  7.4, 
10 m M  KH2PO4, 5 m M  MgC12, 25 m M  KC1, i • 10-aM 
EDTA,  1% B S A  and 200 ~1 of mi toehondr i a l  suspens ion  
( ~  2.0 mg of protein)  to  a f inal  vo lume  of 2.0 ml. In  b o t h  
cases t he  expe r imen t s  were pe r fo rmed  a t  30~ and  the  
concen t ra t ion  of d issolved oxygen  was 240 umoles% The 
d e t e rmi n a t i o n  of succinic-oxidase ac t iv i ty  was  carr ied ou t  
according to  POTTER 7. The pro te in  concen t ra t ion  w a s  

1 A. FLORIDI, Life Sci. 9, 519 (1970). 
2 A. FLORIDI, M. L. MARCANTE and R. H. LINDSAY, ItaI. J. Biochem. 

21, 23 (1972). 
3 A. FLORIDI and R. H. LINDSAY, Life Sci. 10, 761 (1971). 
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R. W. ]~STABROOK and M. E. PULLMAN; Academic Press, New York 
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