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Glycogen in Physarum polycephalum 

The  presence  of a glycogen-l ike po lysaccha r ide  du r ing  
e x p o n e n t i a l  g r o w t h  of Physarum plasmodia in  s u b m e r g e d  
shake  cu l tu res  has  been  r epo r t ed  b y  DANIEL 1. The  p re sen t  
r e p o r t  shows def in i t ive ly  b y  d i rec t  isolat ion,  b iochemica l  
analysis ,  a n d  u l t r a s t r u c t u r e  obse rva t i ons  t h a t  th i s  poly-  
sacchar ide  is indeed  glycogen.  

P l a s m o d i a  were  g rown in shake  f lasks accord ing  to 
MITTERMAYER et  al. 2 a n d  h a r v e s t e d  d u r i n g  log growth .  
Fol lowing a wash  in dist i l led w a t e r  (0 ~ p l a smod ia  were 
sub jec t ed  to  t he  p rocedure  of ORRELL e t  al. 3 for t h e  spe- 
cific i so la t ion  of glycogen.  The  on ly  modi f i ca t ion  was 
t h e  s u b s t i t u t i o n  of a m y l  alcohol  for  oc ty l  a lcohol  d u r i n g  
depro te in iza t ion .  Fol lowing isolat ion,  t he  'g lycogen '  was  
r e suspended  in dis t i l led water ,  p laced  on  ca rbon -coa t ed  
grids,  a n d  s t a ined  w i th  P T A  (1% p h o s p h o t u n g s t i c  acid, 
p H  7.0). Obse rva t i ons  were m a d e  a t  75 kV (kilovolt)  on  
a H i t a c h i  H U - 1 1 B - 2  e lec t ron  microscope.  Suscep t ib i l i ty  
of 'g lycogen '  to  deg rada t i ve  enzymes  was s tud ied  b y  
t r e a t m e n t  w i t h  1% e- or f l -amylase (3 • c rys ta l l ized  
f rom Aspergillus oryzae, Calbiochem. ,  a n d  t y p e  l l B  f rom 
bar ley ,  Sigma) in dis t i l led w a t e r  for 1 h a t  37 ~ T h e  
resu l t s  of these  e n z y m a t i c  deg rada t i ons  were a sce r t a ined  
b y  p lac ing  a d rop  of t he  r eac t ion  m i x t u r e  on  a ca rbon-  
coa ted  grid, s t a in ing  w i t h  PTA,  a n d  obse rv ing  w i t h  t h e  
e lec t ron  microscope.  F u r t h e r  cha r ac t e r i z a t i on  was ob- 
t a i n e d  b y  m e a s u r i n g  t h e  a m o u n t  of glucose re leased fol- 
lowing t he  e n z y m a t i c  t r e a t m e n t  accord ing  to t he  glucose 
oxidase  m e t h o d  (glucosta t -specia l  reagents ,  W o r t h i n g t o n  
Biochem.) .  Th i s  r eac t ion  was al lowed to  proceed for 1 h 
a t  r oom t e m p e r a t u r e  in  0.1 M p h o s p h a t e  buffer .  I n  addi-  
t ion,  a sample  of commerc ia l  r a b b i t  l iver  glycogen (Nutr i -  
t i o n a l  Biochem.  Corp.) was  c o m p a r e d  w i t h  Physarum 
' g lycogen '  b y  a l lowing each  sample  to r eac t  w i t h  a n  
iodine  so lu t ion  (DOEZEMA a n d  PHILIPS4) and  t h e n  de ter -  
m i n i n g  t he  a b s o r p t i o n  s p e c t r u m  of each  sample  in a 
B e c k m a n  D B  s p e c t r o p h o t o m e t e r .  

The  spher ica l  par t ic les  ob t a ined  (Figure a) b y  t h e  gly- 
cogen i so la t ion  p rocedure  of ORRELL et  al. 3 va r i ed  in size 
b e t w e e n  500 and  700 ~ ,  and  r e sembled  t he  fl-glycogen 
conf igu ra t ion  descr ibed  b y  REVEL 5. Af te r  t r e a t m e n t  w i t h  
e- or f l -amylase (Figures b a n d  c), these  par t ic les  m e a s u r e d  
a p p r o x i m a t e l y  300 -350 /k  in d iamete r .  G lucos t a t  ana lys i s  
p r io r  to  amy la se  t r e a t m e n t  revea led  no free glucose, 
whereas  a f t e r  t r e a t m e n t  a p p r o x i m a t e l y  1.0 m g  of glucose 
pe r  2 ml  s ample  was l ibera ted .  B o t h  r a b b i t  l iver  glycogen 
a n d  t he  'g lycogen '  o b t a i n e d  f rom Physarum gave  s imi la r  
a b s o r p t i o n  spect ra ,  w i t h  m a x i m u m  a b s o r p t i o n  a t  480 n m  
for  _Physarum a n d  a t  460 n m  for  t h e  r a b b i t  l iver  glycogen.  

The  m o r p h o l o g y  of t h e  i so la ted  par t ic les ,  t h e i r  p a r t i a l  
suscep t ib i l i t y  to  amylase  t r e a t m e n t ,  a n d  the i r  a b s o r p t i o n  
spec t rum,  wh ich  is s imi la r  to  t h a t  of a k n o w n  glycogen, 
ind ica tes  t h a t  one of t h e  po lysacchar ides  p r e sen t  in  Phy- 
sarum is g lycogen s. 

(a) Isolated glycogen particles (arrow) stained with 1% PTA. 
• 60,500; (b) isolated glycogen particles after 1 h in 1% *c-amylase. 
• 32,000; (c) isolated glycogen particles after 1 h in 1% fl-amylase. 
• 32,000. 

1 J. W. DANIEL, Fedn Proc. 23, 320 (1964). 
2 C. MITTERMAYER, R. BRAUN and H. P. RUSCH, Expl Cell Res. 38, 

33 (1965). 
3 S.A. ORRELL, •. BUEDING and M. REISSIG, in Control oJ Glycogen 

Metabolism, Ciba Found. Symp. 29 (Little, Brown and Company, 
Boston 1964). 

4 p. DOEZEMA and J. H. PHILIP8, Comp. Biochem. Physiol. 26, 
731 (1968). 
J. P. REVEL, J. Histochem. Cytochem. 12, 104 (1964). 

e This work is supported in part by grants No. CA 07175 and No. 
CA 05002 from the National Cancer Institute. 

Zusammen]assung. Versch iedene  b iochemische  u n d  elek- 
t r o n e n o p t i s c h e  T e c h n i k e n  w u r d e n  dazu  beni i tz t ,  eine par-  
tikul~ire Spe icher fo rm ffir Glukose  in Physarum polyce- 
phalum zu ident i f iz ieren .  Die Ergebn isse  zeigen, dass  es 
sich u m  Glykogen  hande l t .  
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