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Short Communications 

A particulate fraction of yeast and its relation to lipid synthesis 

I n  prev ious  c o m m u n i c a t i o n s t ,  ~, we have  repor ted  on the  incorpora t ion of z-14C-acetate into t he  
lipids of a yea s t  homogena t e .  T he  p re sen t  repor t  concerns  the  " a n a t o m i c a l "  na tu r e  of these  cell- 
free ex t rac ts .  

Ceils of Saccharomyces  cerevisiae,  s t ra in  L K2GI2 ,  were grown u n d e r  anaerobic  condi t ions ,  
washed ,  aerated,  and  r u p t u r e d  wi th  d ry  ice and  sand  as described earlier 1-a. Cent r i fuga t ion  of 
the  ex t r ac t  a t  zoo,ooo × g for 3 ° m i n u t e s  s ed imen ted  all the  par t icu la te  ma te r i a l  leaving a c rys ta l -  
clear  s u p e r n a t a n t  wi th  a film of f a t t y  subs t ance  a t  the  top. The  f a t t y  layer  was d iscarded and,  
a f te r  r emova l  of the  soluble port ion,  one par t  of the  sed imen ted  ma te r i a l  was r e suspended  in 
dis-tilled water ,  sp rayed  on " F o r m v a r " - c o a t e d  grids for electron microscopy,  and  air dried. T h e  
grids were shadowed  wi th  pa l l ad ium a t  a z : 6  angle  and  viewed a t  an  electronic magn i f i ca t ion  
of 9oo × in an  RCA model  EMU-2b  elec- 
t ron  microscope.  A typica l  field (Fig. I) 
showed the  grids to be covered, a lmos t  ex- 
clusively,  by  un i fo rm part icles  of t he  order  
of 2o-3o mil l imicrons  in d iameter .  I r regular  
s t ruc tu re s  of larger d imens ions  were also 
present .  

Two addi t ional  a l iquots  of this  par -  
t icula te  mate r ia l  were r e suspended  in t en  
vo lumes  of phospha t e  buffer  (o.xM, p H  7) 
and  s u p e r n a t a n t  fluid, respect ively.  A final 
a l iquot  was resuspended  in five vo lumes  of 
s u p e r n a t a n t  fluid. All th ree  suspensions ,  as 
well as samples  of the  original h o m o g e n a t e  
and  of the  s u p e r n a t a n t  fluid alone, were 
t h e n  incuba ted  wi th  labelled ace ta te  and  
s u b s e q u e n t l y  assayed  t for radioact ive  f a t t y  
acids  and  non-saponif iable  lipids. Table  I Fig. i .  Electron mic rograph  of par t icu la te  ma te r i a l  
p resen t s  the  resul ts  of th is  exper iment ,  f rom from S. cerevisiae.  See t ex t  for details.  
which  it  is ev iden t  t h a t  incorpora t ion into 
lipids occurred only  in the  presence of bo t h  the  par t icu la te  and  soluble fract ions.  F u r t h e r m o r e ,  
when  t he  concen t ra t ion  of par t icu la te  mate r ia l  was doubled,  the  rad ioac t iv i ty  of the  lipids was  
marked ly  increased,  t h u s  indica t ing  tha t ,  unde r  these  condit ions,  the  part icles  con ta in  s o m e  
l imi t ing factor(s). 

In  o ther  exper iments ,  the  par t icu la te  m a t t e r  was f rac t iona ted  by  differential  cen t r i fuga t ion  
and  each f ract ion was tes ted  for its abi l i ty  to incorpora te  ace ta te  into lipids in the  presence of 
s u p e r n a t a n t  fluid. The  g rea tes t  m a s s  was s ed imen ted  af ter  3o m i n u t e s  a t  I5OO to 6500 × g. 
However ,  t he  mater ia l  s ed imen ted  af te r  30 m i n u t e s  a t  25,ooo to 6o,ooo × g was  a t  least  5 ° t i m e s  
m o r e  active,  on a weight  basis, in lipogenesis.  Elec t ron  microscopy revealed the  lighter,  m o r e  
ac t ive  mate r ia l  to be compr ised  ent i re ly  of smal l  part icles  identical  to those  shown in Fig. i .  

T A B L E  I 
I N C O R P O R A T I O N  OF L A B E L E D  A C E T A T E  INTO L I P I D S  B Y  Y E A S T  F R A C T I O N S  

Fraction testm 't 
Total c.p.m, incorporated 

Fatty acids Non-saponilfable lipids 

Whole  h o m o g e n a t e  22,200 9,35o 
Clear superRa tan t  - - * * 
Part icles in buffer (z : IO) ** ** 
Part icles  in s u p e r n a t a n t  (z : i o) 2 i ,ooo 7,ooo 
Part icles  in s u p e r n a t a n t  (z:5) 32,6oo I9,3oo 

" F rac t ions  ( i .o ml) t o b e  tes ted  wero shaken  in VCarburg vessels a t  3 °0 C in air for 4 hours .  
In  addi t ion,  each vessel con ta ined  2 / ~M  A T P  and  3 .2 /~3I  ace ta te  (5.4" Io5 c.p.m.)  in a to ta l  
vo lume  of 1.2 ml.  

** Less  t h a n  ioo c .p .m.  
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Morphological changes accompanying thermal denaturation 
of tobacco mosaic virus 

The  i nac t i va t i on  of tobacco mosaic virus  (TMV) at  high t e m p e r a t u r e  was described in ti le last  
c e n t u r y  by  MAYER 1, who noted t h a t  the sap of mosaic-diseased p lan t s  became non-infect ious 
a f te r  exposure  to t e m p e r a t u r e s  of 8o ~ or more. l .a ter ,  wi th  purif ied p repa ra t ions  of the virus, 
the  t h e r m a l  i n a c t i v a t i o n  was found to be accompanied  hy dena t u r a t i on  and prec ip i t a t ion  of the 
nuc leopro te in  2. However ,  when the virus  is heated in sal t  solut ion at  loo , the  nucleoprote in  
complex  dissocia tes  and  the  prote in  precipi ta tes ,  leaving the r ibonucleic  acid (RNA) in sus- 
pens ion  3. The mechan i sm of th is  d issocia t ion is s o m e w h a t  difficult to unde r s t and  in view of the 
r ecen t  obse rva t ion  t h a t  the RN A  lies wi th in  a tube  of pro te in  in the rod-shaped virus par t ic les  4. 
In the presen t  note, the  effects of hea t ing  TMV are described as seen in electron micrographs  
and from these observa t ions  a mechanism is proposed for the the rma l  release of virus RNA in 
sa l t  solut ion.  

The me thod  of t r e a t m e n t  was as follows: A suspension con ta in ing  the purified TMV at  a 
concen t r a t i on  of a b o u t  0. 5 m g / m l  was d rawn into the lower pa r t  of a th in-wal led  glass capi l la ry  
tube  ben t  in to  the  shape of a U. The tube  was d ipped  into a ho t -wa te r  ba th  for a t imed  interval ,  
and  then  removed  and e m p t i e d  into a vo lume of dis t i l led wa te r  sufficient to d i lu te  the tube  
con ten t s  abou t  3o-fohl. h n m e d i a t e l y  af ter  this  d i lu t ion  the mate r ia l  was sprayed  upon electron- 
microscope grids and shadowed with uranium• 

In Fig. I are shown the resul ts  of hea t ing  TMV in pyrex-d is t i l l ed  water.  The same morpho-  
logical  changes  occur over  the  ent i re  t e m p e r a t u r e  range from 80 ~ to 98 ~ ( though the  ra te  a t  
which they  occur is s t rong ly  dependen t  on tempera ture ) .  The first visible change is a swell ing 
a t  one or both  e Ms of the rod. As hea t ing  cont inues  the swell ing takes  the form of a t e rmina l  
bal l  which incre :ses in d i ame te r  as the a t t a c h e d  rod becomes shorter .  F ina l ly  the rod is comple te ly  
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Fig. i. The effect of hea t ing  
tobacco mosaic v i rus  in 
dis t i l led water• Al though 
different t empe ra tu r e s  
were used for the  samples  
shown here, the ent i re  
conversion of virus rods 
to balls  occurs a t  any  of 
the  t empera tu r e s  used. 
These represen ta t ive  fields 
were chosen merely to  
i l lus t ra te  s tages  in the con- 
version. The larger  balls  
shown in d have  approxi -  
ma te ly  the same vo lume as 
the original  virus  rods. 
× 5o,ooo. (a) u n t r e a t e d ;  
(b) 15 seconds a t  85°; 
(c) Io seconds a t  9o°;  
(d) io seconds at  98:.  
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