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Effect of Alden | on fresh weight, total protein and chlorophyll contents, and soluble acid phosphatase and RNase activity in Spirodela 
oligorrhiza, as measured after 7 days of cultivation 

Treatment (M) Fresh wt Total protein Chlorophyll Activity of phosphatase RNase 
(rag flask -1) (rag. g-i fr. wt) (rag. g ~ fr. wt) (U. g-Z fr. wt) (U. g-1 fr. wt) 

Control 85~ 29.4~ 1.7 a, ~ 2.7" 3.7~ 
GA s (5 x 10 -~) 113 b 28.8~ 1.7 ~ 2.7 ~ 5.0 b 
BA (10 -6) 116 b 26.5 b 1.3~ 2.3= 3.1 c 
Alden (10 -5) 38 ~ 37.6 ~ 2.2 a 4.9 b 5.9 a 
Alden + GA 62 a 35.3 ~,a 1.9 b 4.0 b, ~ 4.8 b 
Alden + BA 71 ~ 32.4o, a 1.6= 3.8~ 4.6 b 

Inoculum: 10 fronds per flask. The data followed by unlike postscripts within each group of parameters differ significantly at the 1% prob- 
ability level. 

f igure  2). The  c o m p o u n d  inc reased  b y  27% t h e  p r o t e i n  
a n d  ch lo rophy l l  c o n t e n t  pe r  g fr  w t  ( table).  T he  ef fec t  on  
ch lo rophy l l  c o n t e n t  h a s  also been  n o t e d  on  g rapev ine ,  
c h r y s a n t h e m u m s  a n d  o t h e r  o rnamen ta l sS .  T he  effects  of 
A lden  on  p r o t e i n  a n d  ch lo rophy l l  c o n t e n t  were signifi-  
c a n t l y  r educed  in t h e  m i x t u r e s  w i t h  BA,  w h i c h  b y  i tself  
m a r k e d l y  lowered t h e  ch lo rophy l l  c o n t e n t  pe r  g fr. wt .  
Of specia l  i n t e r e s t  is t h e  fac t  t h a t  GA s r educed  t he  s t im-  
u l a t o r y  effect  of Alden  on  ch lo rophy l l  c o n t e n t  ( table).  

1.9 

"T 
1.6 

._i 

1.C 
1 

GA3(5• -5 M) 
:C:BA(10 "s M) 

,A+GA 3 
,A+ BA 

,A(10 5 M) 

2 3 4 5 6 days 

Fig. 2. Kinetics of growth of Spirodela under the influence of Alden, 
applied alone or in mixtures with GA s or BA. C, control. 

A lden  e n h a n c e d  acid p h o s p h a t a s e  a n d  R N a s e  a c t i v i t y  b y  
a b o u t  80% a n d  60~ respec t ive ly ,  in  c o m p a r i s o n  w i t h  
t he  con t ro l  p l an t s .  GA s also s t i m u l a t e d  R N a s e  ac t iv i ty ,  
b u t  in  m i x t u r e s  t h e  effects  were n o t  a d d i t i v e  ( table):  I n  
Spi rode la  t h e r e  m i g h t  be  a n  a d a p t a t i v e  a lka l ine  p h o s p h a -  
t a se  w i t h  p H  o p t i m u m  7.5, bes ides  a c o n s t i t u t i v e  e n z y m e  
showing  m a x i m u m  a c t i v i t y  a t  p H  6.0m10. As p h o s p h a -  
t a se  a c t i v i t y  a t  p H  7.5 was  e n h a n c e d  b y  a b o u t  120% (not  
shown) ,  aga in s t  80% a t  p H  6.0, A lden  m a y  induce  t he  
a d a p t a t i v e  p h o s p h a t a s e  i soenzymes  10. 
Th i s  s t u d y  revea led  t h a t  Alden  is a b o u t  5 t imes  more  
a c t i v e  as a g r o w t h - r e t a r d a n t  for Spi rode la  t h a n  CCC 4. 
CCC a t  10 -~ M c o n c e n t r a t i o n  i nh ib i t s  ch lo rophy l l  syn-  
thes i s  as m a n i f e s t e d  b y  yel low co lou ra t i on  of young  
f ronds ,  whe reas  A lden  does n o t  i n d u c e  such  a n  effect  
even  a t  10 -3 IV[ c o n c e n t r a t i o n .  I t  is poss ible  t h a t  Alden  
in te r fe res  w i t h  t h e  b io syn the s i s  a n d / o r  m o d e  of ac t ion  of 
g ibbere l l ins ,  as GA s m o s t  e f fec t ive ly  r educed  t h e  s y m p -  
t o m s  of i ts  ac t ion .  Never the less ,  a) t h e  increase  of p r o t e i n  
c o n t e n t  in  t h e  A l d e n - t r e a t e d  p l a n t s  seems to i nd i ca t e  t h a t  
t h i s  c o m p o u n d  r e t a r d s  p r o t e i n  b r e a k d o w n ,  and  b) as i t  
s t i m u l a t e d  a c t i v i t y  of R N a s e  a n d  p h o s p h a t a s e ,  i t  m a y  
d i r ec t ly  af fec t  t h e  p h o s p h a t e  m e t a b o l i s m  in p l a n t s  3. 

8 W.H.  de Silva, personal communication. 
9 M.S. Reid and R. L. Bieleski, Planta 94, 273 (1970). 
10 J. S. Knypl, 9th Intern. Conference on Plant Growth Sub- 

stances. Collected abstracts of the paper demonstrations. PD 
No. 85, p. 196. Ed. P.-E. Pilet. Lausanne 1976. 
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Summary. P y r u v a t e  a n d  a c e t a t e  i n h i b i t e d  t he  u p t a k e  of glucose b y  Aspergi l lus  n i d u l a n s ;  a l t h o u g h  the re  were signifi- 
c a n t  v a r i a t i o n s  in  glucose u p t a k e  ra te ,  t h e  i n t r ace l lu l a r  c o n c e n t r a t i o n  of a ce t a t e  was  a l m o s t  iden t i ca l  in b io t in - supp le -  
m e n t e d ,  n o r m a l  a n d  def ic ien t  cells. T he  in v i t ro  a c t i v i t y  of g lucose-b ind ing  p r o t e i n  was  n o t  a f fec ted  b y  biot in ,  avid in ,  

a ce t a t e  or  acetyl -CoA.  

I n  our  ear l ier  s tud ies  we c h a r a c t e r i z e d  t he  glucose t r a n s -  
p o r t  s y s t e m  ill Aspergi l lus  n i d u l a n s  as e n e r g y - d e p e n d e n t ,  
a g a i n s t  t h e  c o n c e n t r a t i o n  g rad ien t ,  a n d  r equ i r i ng  b i n d i n g  
p r o t e i n  for  i t s  f u n c t i o n  ~, T he  b i n d i n g  p r o t e i n  for  glucose 
was i so la ted  a n d  pur i f i ed  in a h o m o g e n o u s  s ta te ,  as j udged  
b y  t h e  gel e lec t rophores i s  a n d  i ts  p rope r t i e s  were  desc r ibed  

in de ta i lK I n  t h i s  c o m m u n i c a t i o n ,  we wish  to  r e p o r t  a 
r e g u l a t o r y  a spec t  of t h e  glucose t r a n s p o r t  in  Aspergi l lus  
n idu lans .  
Materials and methods. The  s t ra in ,  compos i t i on  of t h e  
basa l  m e d i a  a n d  t h e  cu l t u r a l  cond i t ions  used in t h e  p r e s e n t  
i nves t i ga t i ons  were t he  same  as r epo r t ed  ear l ier  2, ~. B i o t i n  
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def ic iency  in t h i s  cu l tu re  was p r o d u c e d  as a l r e ady  de-  
scribed2-~.  Cul tu res  g rown  in  t h e  p resence  of 5 u n i t s  of 
a v i d i n  (Genera l  Biochemica ls ,  Ohio) were 65% less in  
f a t t y  acid c o n t e n t  as c o m p a r e d  w i t h  t h e  controls .  B i o t i n  
was n o t  t r a c e a b l e  b y  t he  microbio logica l  assay,  us ing  
Lac tobsc i l lus  a r a b i n o s u s  as t he  t e s t  o rgan i sm b y  t h e  
m e t h o d  of Skeggs ~. These  cu l tures ,  therefore ,  were re- 
fe r red  t o  as ' b i o t i n  def ic ien t '  in  th i s  c o m m u n i c a t i o n ,  
The  e s t ab l i shed  m e t h o d  was used for t he  u p t a k e  s tud ies  2. 
I so l a t i on  a n d  a s say  of g lucose-b ind ing  p r o t e i n  were  per-  
fo rmed  b y  t h e  2-s tage osmot ic  shock  t r e a t m e n t  of Wi l ey  ~ 
a n d  t he  e q u i l i b r i u m  dia lys is  t e c h n i q u e  of B a r a s h  a n d  
H a r l p e r n  8 w i t h  s l igh t  mod i f i ca t ion  3. G lucose -b ind ing  
p r o t e i n  was pur i f i ed  as p rev ious ly  descr ibed  a. Glucose 
a n d  p ro t e in s  were  m e a s u r e d  b y  t he  m e t h o d s  of D a h l q v i s t  9 
a n d  L o w r e y  e t  al. 1~ respect ive ly .  T he  m e t h o d  desc r ibed  
b y  Rose  11 was  used to  d e t e r m i n e  t h e  a c e t a t e  c o n t e n t  a n d  

Table 1. Intracellular concentrations of acetate and uptake of glu- 
cose in biotin-deficient and biotin-supplemented cultures of A. 
nidulans 

Cultural conditions Intracellular acetate 
concentration (mM) 

Glucose uptake rate 
([xmoles/g dry cells/ 
30 min) 

Normal (control) "5.87 25.00 
Control + biotin* 6.12 32.72 
Deficient 6.00 20.08 
Deficient + biotin* 6.20 31.45 

* Biotin was added in 5 [zg/ml concentration. 

Table 2. Effects of biotin, avidin, acetate and acetyl-CoA on the in 
vitro activity of glucose-binding protein from A. nidulans 

Additions (1 mM) Specific activity 
(units*/mg protein) 

- 53.5 
Biotin 63.0 
Avidin 62.6 
Acetate 62.8 
Acetyl-CoA 61.7 

* lunit  of glucose-binding protein is the amount of protein, required 
to bind 1 [zmole of D-glucose/24 h at 4 ~ the given assay conditions. 

O 

o 

20 

rain 

Effect of pyruvate and acetate on glucose uptake by Aspergillus 
nidulans. Uptake of glucose was measured in the absence (�9 and 
presence of 250 ~tg/ml pyruvate (O) and acetate (0). 

t h e  i n t r ace l lu l a r  c o n c e n t r a t i o n  was ca lcu la ted  b y  us ing  
t h e  pub l i shed  va lue  of 4 ~tl of w a t e r / m g  of d r y  cells 13. 
Results. The  resu l t s  in  t h e  f igure show t h a t  p y r u v a t e  a n d  
a c e t a t e  i n h i b i t  t he  u p t a k e  of glucose in A.n idu lans .  Al-  
t h o u g h  t h e r e  were s ign i f i can t  d i f ferences  in  glucose u p t a k e  
rate', t h e  in t r ace l lu l a r  c o n c e n t r a t i o n  of a c e t a t e  was  found  
to r e m a i n  iden t ica l  in b i o t i n - s u p p l e m e n t e d ,  n o r m a l  a n d  
def ic ien t  cu l tu res  of A . n i d u l a n s  ( table  1), i n d i c a t i n g  t h a t  
a c e t a t e  i tself  is no t  r egu la t i ng  t he  glucose u p t a k e  in th i s  
cu l tu re .  
Ea r l i e r  work  f rom th i s  l a b o r a t o r y  ha s  i n d i c a t e d  t h a t  
b i o t i n  def ic iency causes  a b o u t  20% r e d u c t i o n  in glucose 
u p t a k e  2,13. F u r t h e r ,  i t  was  s h o w n  t h a t  t h e  lower a c t i v i t y  
of g lucose-b ind ing  p r o t e i n  i nvo lved  in t r a n s p o r t  of glucose 
m a y  be respons ib le  for  t h e  r e d u c t i o n  in glucose u p t a k e  
b y  b i o t i n  def ic ien t  A . n i d u l a n s  3. Cons ider ing  t h e  well- 
e s t ab l i shed  role of b i o t i n  in convers ion  of ace ty l -CoA to  
ma lony l -CoA 14, a n d  t h e  resu l t s  d iscussed above ,  i t  is 
r ea sonab le  to  bel ieve t h a t  n o t  a ce t a t e  b u t  a m e t a b o l i t e  
of ace ta t e ,  more  l ikely acetyl -CoA,  m a y  be  e x e r t i n g  a 
r e g u l a t o r y  effect  on  glucose u p t a k e  b y  i n t e r a c t i n g  w i t h  
glucose b i n d i n g  p ro te in .  Thus ,  t he  r e d u c t i o n  in glucose 
u p t a k e  2 and  t h e  a c t i v i t y  of glucose b i n d i n g  p r o t e i n  3 as a 
r e su l t  of b i o t i n  def ic iency m i g h t  be due  to t he  h ighe r  
i n t r ace l lu l a r  c o n c e n t r a t i o n  of acetyl -CoA,  wh ich  could  be  
due  to t he  r e d u c t i o n  in conve r s ion  of ace ty l -CoA to  
ma lony l -CoA u n d e r  th i s  condi t ion .  A b o u t  65% r e d u c t i o n  
in t he  f a t t y  acid c o n t e n t  was  obse rved  due  to  b i o t i n  
def ic iency in t h i s  cu l tu re  ~. However ,  in v i t ro  s tud ies  w i t h  
pur i f i ed  g lucose-b ind ing  p r o t e i n  did  n o t  show a n y  sig- 
n i f i c an t  change  in t he  a c t i v i t y  b y  b io t in ,  av id in ,  a ce t a t e  
or  ace ty l -CoA ( table  2). The  obse rved  i n h i b i t i o n  of glucose 
u p t a k e  b y  a c e t a t e  (figure) is in a g r e e m e n t  wi th  t h e  resu l t s  
of R o m a n o  and  K o r n b e r g  1~,I~ in A.n idu lans .  B u t  t h e y  
failed to obse rve  t h i s  effect  in a m u t a n t  devo id  of ace ty l -  
CoA s y n t h e t a s e  a n d  sugges ted  t h a t  ace ty l -CoA as a n  end-  
p r o d u c t  of glycolysis  c an  regu la te  t he  sugar  u t i l i za t ion  
b y  con t ro l l ing  i ts  up t ake .  S imi la r  p h e n o m e n a  for  t he  
r egu la t i on  of glucose u p t a k e  in A . n i d u l a n s  and  more  l ike ly  
ace ty l -CoA m i g h t  be  r e g u l a t i n g  t h e  in v ivo  a c t i v i t y  of 
g lucose-b ind ing  pro te in ,  i n v o l v e d  in glucose u p t a k e  of 
A.n idu lans .  However ,  a t  p r e s e n t  i t  is d i f f icul t  to  specu la te  
on  t he  n a t u r e  of t h e  i n t e r ac t i on  b e t w e e n  t he  glucose- 
b i n d i n g  p r o t e i n  and  acetyl -CoA.  
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