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Preliminary Notes 

The enzymic synthesis of cellulose by Acetobacter xylinum 
Acetobacter xylinum has  been shown to p roduce  cellulose f rom glucose in res t ing cul tures  I and  in 
suspens ions  of non-viable  lyophilized ceils a. This  note  repor ts  the  syn thes i s  of cellulose by  a cell- 
free par t icu la te  s y s t e m  f rom Acetobacter xylinum (American  Type  Cul ture  Collection, No. io82I) .  

Cells were grown and  freed of cellulose as descr ibed by HESTRZN AND SCHRA.~M t and  were 
rup tu r ed  by  3 ° rain t r e a t m e n t  in a 9 kc magne tos t r i c t i on  oscillator. Cell debris  was removed  
by cen t r i fuga t ion  a t  12,ooo × g for 12 min  and  the  tu rb id  s u p e r n a t a n t  fluid cent r i fuged a t  
14o,ooo × g for 1 h. The  high speed pellet was  washed  by cent r i fuga t ion  in 0.05 M t r i s (hydroxy-  
m e t h y l ) a r n i n o m e t h a n e  (Tris)-o.oI M MgClz-o.ooI M versene.  F ina l ly  it was suspended  in the  same  
buffer  and  used in the  expe r i men t s  described below. 

As shown in Table  I, incuba t ion  of t he  e n z y m e  wi th  t iC-glucose-labelled uridine d iphospho-  
glucose (UDPG) gave  rise to a water- insoluble ,  a lkal i - insoluble mate r ia l  which was radioact ive.  
i lC-labelled a -g lucose - l -phospha t e  (G-x-P) and  tiC-labelled glucose were inac t ive  in th is  sy s t em.  

T A B L E  I 

T H E  ENZYMIC S Y N T H E S I S  O F  C E L L U L O S E  

Radioaaive substmte Time o/incubation t6C in cellugose 
(rain) (¢.p.m.) 

U D P G  3.5 pmoles ,  83,500 c.p.m, o 

U D P G  3.5/~moles,  83,500 c.p.m. 12o 
G-z-P  5.1 pmoles ,  87,000 c .p .m,  i2o 
Glucose 7.z pmoles ,  78,000 c.p.m. 12o 
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Reac t ion  m i x t u r e :  Cellodextrins,  12 mg ;  Tris, 80 pmoles ;  MgC1 v 7 pmoles ;  versene,  0. 7 pmole ;  
e n z y m e  and  rad ioac t ive  s u b s t r a t e  in a final vo lume  of 1.8 ml, p H  8.2, 28 ° C. Af ter  add i t ion  of 
1 o m g  carrier  cellulose ( W h a t m a n  cellulose powder),  t he  react ion was  s topped  by  hea t ing  a t  zoo ° C 
for 5 min .  The  dena tu r ed  prote in  and  cellulose were r emoved  by  cent r i fugat ion  and  washed  with 
2 ml water .  The  res idue was  t hen  suspended  in 2 ml  1% N a O H  and  hea ted  a t  zoo ° C for 5 min .  
The  insoluble mate r ia l  af ter  alkaline digest ion was washed  by cent r i fuga t ion  3 t imes  with 2 ml  
wa te r  and  a su i tab le  a l iquot  of an  aqueous  suspens ion  was p la ted  and  counted .  

For  t he  ident i f icat ion of t he  14C-labelled mater ia l  as  cellulose, t he  p roduc t  of a large scale 
incuba t ion  was  par t ia l ly  acid hydro lyzed  by  the  procedure  of ZECHMEISTER 8. The  par t ia l  acid 
hyd ro lysa t e  was shown  to con ta in  by  paper  c h r o m a t o g r a p h y  (butanol/pyridine/HtO, 6 :4 :3 )  
glucose,  cellobiose, and  h igher  molecular  weight  mater ia l .  The  cellobiose e lu ted  from the  paper  
was  crystal l ized af te r  addi t ion  of a u t h e n t i c  cellobiose as carrier,  and  i ts  specific ac t iv i ty  remained  
essent ia l ly  c o n s t a n t  du r ing  four  recrystal l izat ions.  

The  format ion  of insoluble cellulose has  been found  to be s t imu la t ed  f rom 5- to 2o-fold 
by the  addi t ion  of high molecular  weight  soluble cel lodextr ins  prepared  by  the  m e t h o d  of ZECH- 
MEISTER 3. In  add i t ion  to insoluble cellulose the  e n z y m e  appears  to form soluble cel lodextrins.  

The  e n z y m e  ca ta lyz ing  the  syn thes i s  of U D P G  from G - I - P  and  ur idine t r i phospha t e  4 ha s  
been shown  to be p re sen t  in the  s u p e r n a t a n t  fraction,  a f te r  cen t r i fuga t ion  a t  z4o,ooo x g. 
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