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Pre|irninary Notes 

PN :258 
Biosynthesis of paramyion in r'uglena gracilis 

Paramylon ,  the  reserve c a r b o h y d r a t e  of Euglena gracilis a n d  o ther  Euglenoids,  is 
a glucose po lymer  w i th  fl-I, 3 l inkages t. Ev idence  for the  synthes is  of pa r amy lon  wi th  
an  enzyme f rom E. gracilis, a n d  wi th  U D P G  as glucosyl donor ,  is p resen ted  in th i s  
note.  FEINGOLD et al. 2 have  descr ibed a s imilar  react ion which leads to  the  format ion  
of a fl-I ,3-glucan wi th  enzymes  from mung-bean  seedlings a n d  o the r  plants .  

E.  gracilis s t r a in  z was cu l t i va t ed  in a p e p t o n e - y e a s t  e x t r a c t - g l u c o s e  medium,  
a t  26-28 ° in  the  d a r k  for 6 -8  days. The  e t io la ted  cells were ha rves t ed  by  cen t r i fuga t ion  
a n d  washed  w i th  water .  T h e y  were suspended  in 2 . 2 %  (NH4)2HPO , and  passed 
t h r o u g h  a F r e n c h  pressure  cell. The  e x t r a c t  was centr i fuged a t  2ooc × g a t  4 ° for 
5 m i n  a n d  t h e  s u p e r n a t a n t  was spun  a t  105o00 × g for I h. The  prec ip i ta te  was 
t h o r o u g h l y  homogenized  in wa te r  a t  4 ° in  a glass homogenizer  ( "pa r t i cu la te  f rac t ion") .  
T h e  enzyme  could be  e x t r a c t e d  from the  par t ic les  by  a procedure  s imilar  to  t h a t  de- 
scr ibed by  J.~RNEFELT et al. s. For  th i s  purpose  sodium deoxychola te  solut ion (I mg /mg  
of prote in) ,  MgC12 (I mM final  concent ra t ion)  a n d  KC1 (1.5 M final concent ra t ion)  
were added ,  the  m i x t u r e  was shaken  in the  cold a n d  t h e n  cent r i fuged for I h at  
1o500o "< g. The  clear s u p e r n a t a n t  ("solubi!ized e n z y m e " )  was dia lyzed agains t  
o .o i  M p h o s p h a t e  buffer  (pH 7.4)-o .ool  M E D T A  in the  cold for 4 ° h. 

A c t i v i t y  of the  solubil ized enzyme  was measured  wi th  the  incuba t ion  sys tem 
,.'ndicated u n d e r  Fig. I ,  e i ther  b y  coun t ing  the  r ad ioac t iv i ty  incorpora ted  in to  the  
prec ip i ta te ,  or by  the  U D P  l ibe ra ted  in the  reac t ion  4. I t  was no t  necessary to add  
any  accepter .  W i t h  these  p repara t ions ,  5 -20  % t r ans fo rma t ion  of the  subs t r a t e  could 

be  o b t a i n e d  in a 3 ° min  incuba t ion .  
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Fig. L Products obtained from the enzymieally" formed mai:erial by partial digestion with HC1. 
The incubation .~y~tem contained: 7.5 pmoles of glycylglvcine buffer (pH 7-5), o.~ t~rnole o- ~ 
MgSO 4, o.~,5 pmole of UDl'-[laC2glucose (88 75 o counts/min) and solubilized enzyme in a final 
volume of o.05 ml. After 3 o rain at 23 °, o,4 mg of carrier paramylon (see footnote on p. III)  and 
o. 5 ml of 66 % ethanol were added. The precipitate was centrifuged and washed 3 times with 66 % 
ethanol. I t  was transferred to a vial and hydro!y~ed with concentrated HC1 saturated with HCI 
gas  at  - - 2 8  ° according to FEINGOLD et al. ~. The hydrolyzate was chromatographed on Whatman 
No. 4 paper with butanol  pyridine-water for I6 h and automatically scanned, a, hydrolyzed 
laminarin; b, hydrolyzed radioactive product. G. glucose: L 2, laminaribiose; Ln, laminaritriose. 
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In order to identify the reaction product,  the radioactive mater ial  was hydrolyzed 
with HC1 as indicated in Fig. I. I t  can be seen tha t  the location of the radioactive 
spots corresponds with tha t  of the oligosaccharides formed from similarly hydrolyzed 
laminarin,  another/3-1,3-glucan, and also with tha t  of authent ic  glucose, laminaribiose 
and laminaritriose. 

The radioact ive product was also degraded enzymical ly using laminarase,  a 
fl-I,3-glucan hydrolase obtained from E. gracilis 5. Radioac t iv i ty  de terminat ions  
showed that  519o of tile original counts were recovered in the supernatant  after 
laminarase action. When chromatographed,  these counts were located in the zone 
corresponding to glucose. Under  the condit ions of the experiment ,  laminarase hydro- 
lyzed 4 ° % of the original paramylon* and only 2 % of starch, 1 %  of glycogen and 
1 %  of soluble cellodextrin.  

The enzyme seems to quite  specific for UDP-~-glucose. Thus adenosine 
diphosphate glucose was 25 % and deoxyadenosine diphosphate glucose 15 °o as 
effective as UDP-a-glucose,  while wi th  UDP-fl-glucose no ac t iv i ty  could be detected.  

Fur ther  studies on the enzyme are being carried out. 
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• Paramylon granules obtained according to CLARKE AND STONE l were solubilized with 
i N KOH (about I ml/xoo mg) at room temperature, and afterwards dialyzed against water for 
24 h. The gelatinous suspension obtained in this way was kept at 4% 
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