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a ra ld i te -epon ,  c o n t r a s t  w i t h  u r a n y l e  a ce t a t e  a t  5% a n d  
w i t h  lead c i t r a t e  accord ing  to Reynold) ,  one can  now h a v e  
d e m o n s t r a t i v e  p ic tu res  r ega rd ing  t he  p a r t i c i p a t i o n  of t he  
nucleolus  in  t he  in i t i a l  processes of yo lk  fo rmat ion .  The  
F igure  shows t h a t  f rom t he  nucleolus  ' g e m m a e '  or ' daugh-  
te r -nuc leo l i '  separa te .  These  t r a n s f e r  t h e m s e l v e s  in to  t he  
nuc l ea r  m e m b r a n e .  B o t h  t he  surface  of t he  nucleolus,  
comple t e ly  i r regu la r  because  of va r ious  offshoots ,  and  i ts  
i n t e r n a l  p a r t  because  of t he  cav i t ies  of v a r i o u s  f o r m s  a n d  
sizes, a p p e a r  to  ind ica te  a no t ab l e  a c t i v i t y  b o t h  in t he  
p r o d u c t i o n  of m a t e r i a l  a n d  in i t s  emission.  Th i s  is es- 
pec ia l ly  clear  a t p o i n t  / (in t he  inse r t  F)  where  the re  is a 
p ic tu re  of t he  s e p a r a t i o n  of one of these  ' g e m m a e '  f r om 
the  nuc leo la r  surface.  This  p ic tu re  has  a s t r ange  resem- 
b l ance  to  t h a t  w h i c h  concerns  t he  s epa ra t i on  of ce r t a in  
fo rms  of v i rus  f rom t he  p l a sma t i c  m e m b r a n e .  A t  the  level  
of t he  nuc l ea r  m e m b r a n e ,  on the  side of t i le nucleus,  t he  
' g e m m a e '  seem to r e t a i n  t he i r  in i t ia l  dens i t y ;  while, on  
t he  side of t he  cy top la sm ( a d m i t t i n g  t h a t  ex t rus ion  rea l ly  
t akes  place),  t h e y  a p p e a r  to  h a v e  a lesser dens i ty .  Th i s  is 

fa i r ly  clear  in p o i n t  e (in t he  inse r t  E).  In  t he  c y t o p l a s m  
the re  are also p r e s e n t  va r ious  globules  a t  t he  b e g i n n i n g  of 
t h e i r  fo rmat ion .  One of these  (v, in t he  inse r t  V) has  3 
o the r  smal l  globules  adhe r r i ng  to i t  a h n o s t  as if t h e y  would  
come t o g e t h e r  in to  a larger  one. T h e y  h a v e  the  pecu l i a r i ty  
of h a v i n g  t he  same u l t r a - s t r u c t u r a l  a p p e a r a n c e  and  t he  
same dens i t y  as t he  o the r  globules  close to  t he  nuc lea r  
m e m b r a n e .  I t  c anno t ,  however ,  be  exc luded  t h a t  be tween  
t he  smal l  globules and  the  la rger  ones  t he re  exis ts  on ly  a 
s imple  adhes ion  w i t h o u t  th i s  be ing  the  beg inn ing  of a 
fus ion of the  respec t ive  masses.  

These  new obse rva t i ons  seem to give p laus ib i l i ty  to  t he  
hypo thes i s ,  a d v a n c e d  a long t i m e  ago 1, t h a t  the re  is a 
close r e l a t ionsh ip  b e t w e e n  t he  p r o d u c t i o n  of the  r ibo-  
nuc leopro te ic  m a t e r i a l  b y  t h e  nucleolus  and  yo lk  pro-  
duc t ion ,  in the  sense t h a t  t he  fo rmer  would emit ,  u n d e r  
t he  fo rm of ' g e m m a e ' ,  tile same  mate r i a l .  The  ' gemmae ' ,  
a f t e r  h a v i n g  ove rcome  the  nuc lea r  m e m b r a n e ,  would  
aggrega te  toge the r ,  even  a f te r  t r a n s f o r m a t i o n ,  in to  
yo lk  globules.  

Application of the 'Low-Temperature Plasma Ashing Method for Biological  Tissues'  to Studies in 
the Field of Virology 

K. UMEMOTO 

Kyoto College o/ Pharmacy, Yamashina Misasagi, Higashiyama-ku, Kyolo 607 (Japan), 11 September 7975. 

Surmnary. I t  was  found  t h a t  t he  b e h a v i o r  of a v i rus  in hos t  p l a n t  is ref lec ted  in the  p a t t e r n  of c rys ta l l ine  inorganic  
c o m p o n e n t s  of t he  hos t  p l a n t  b y  t he  t e c h n i q u e  of t he  ' l ow- t empe ra tu r e  p l a s m a  ash ing  m e t h o d  for biological  t issues. '  

De ta i l ed  e x a m i n a t i o n s  were m a d e  on  t he  p a t t e r n  of 
ca lc ium oxa la te  c rys ta l s  in  t he  leaves  of p l a n t s  b y  
c o m p a r i n g  ti le p a t t e r n  in t he  leaves  af fec ted  b y  a v i rus  
w i t h  t h a t  in  h e a l t h y  leaves  of t he  same kind ,  and  b y  
c h a n g i n g  t h e  c o m b i n a t i o n  of t he  v i rus  a n d  hos t  p l an t s .  
T h e  v i ruses  used  were c u c u m b e r  mosaic  v i rus  (CMV), 
c y m b i d i u m  mosaic  v i rus  (CyMV), d e n d r o b i u m  mosaic  
v i rus  (DeMV), a n d  col t s foot  mosaic  v i rus ,  a n d  h o s t  
p l a n t s  were Nicotiana tabacum Linn. ,  N. rustica Linn. ,  
Dendrobium monili/orme (Linn.) Sw., a n d  Beta vulgaris 
var .  cicla. Analys i s  of c rys ta l  p a t t e r n  was m a d e  b y  t he  
' l o w - t e m p e r a t u r e  p l a s m a  a sh ing  m e t h o d  for biological  
t issues '~,~ t h a t  t he  a u t h o r  h a d  devised,  w i t h  wh ich  
biological  t i ssues  are comple te ly  a shed  a t  low t e m p e r a t u r e  
b y  v e r y  r eac t ive  oxygen  s t r e a m  exci ted  in a h igh-  
f r e q u e n c y  e l ec t romagne t i c  field u n d e r  a low pressure ,  
p r e se rv ing  m i n e r a l  m i c r o s t r uc t u r e s  precise ly  iden t ica l  
w i t h  t h e  or ig inal  t i s sue  mat r ices .  

W h e n  v i rus  was l imi ted  to one k ind  and  hos t  p l a n t  
va r i ed :  The  c u c u m b e r  mosaic  v i rus  was used, w i th  
32. tabacum Linn.  a n d  N. rustics Linn.  as t he  hos t  p lan t s .  
These  p l a n t s  con t a in  b o t h  c rys ta l  sand  colony and  c rys ta l  
sand.  

1. N. tabacum Linn.  The  m a i n  c rys ta l s  d i s t r i b u t e d  in hea l -  
t h y  leaves  are a p p r o x i m a t e l y  g lobular  c rys ta l  s and  colonies 
(Figure  A) b u t  those  in v i t a l l y  a f fec ted  leaves  are c rys ta l  
s and  colonies of a cons ide rab ly  complex  shape,  as shown  
in F igu re  A'.  

2. N.  rustics Linn.  Crys ta l  s and  colonies are few in 
h e a l t h y  leaves  (Figure B) b u t  are p r e s en t  in a cons iderab le  
n u m b e r  in t he  af fec ted  leaves  (Figure B') .  D e n s i t y  of 
c rys t a l  s a n d  d i s t r i b u t i o n  was t he  same as t h a t  in  N. 
tabacum Linn. ,  be ing  h ighe r  in a f fec ted  leaves  t h a n  in 
h e a l t h y  leaves.  

W h e n  hos t  p l a n t  was l imi ted  to  one k ind  a n d  v i ruses  
c h a n g e d :  The  hos t  p l a n t  used  was  D. moniliforme (Linn.)  
Sw., w h i c h  con t a in s  b o t h  bund l e s  of ca lc ium oxa la te  

r aph ides  and  c rys t a l  sand,  and  t i le  v i ruses  used  were 
CyMV and  DeMV. 

1. CyMV. Bund le s  of r aph ides  measu r ing  180-200 tzm 
in l eng th  are found  in h e a l t h y  leaves  (Figure C) and  such  
crys taIs  become 2-4  t imes  longer  in  t he  affected leaves  
(Figure C'). The  n u m b e r  of bund l e s  of r aph ides  t ends  to 
increase  in a f fec ted  leaves.  Th i s  t e n d e n c y  becomes  more  
m a r k e d  in t he  d i s t r i b u t i o n  dens i t y  of c ry s t a l  sand.  

2. DeMV. In fec t ion  w i t h  v i rus  h a d  h a r d l y  a n y  affect  on 
t h e  l e n g t h  of b u n d l e s  of r aph ides  in  t he  leaves and  on 
the i r  d i s t r i b u t i o n  dens i ty ,  b u t  t he  n u m b e r  of c rys ta l  s and  
t e n d e d  to  increase  in  a f fec ted  leaves.  

B. vulgaris var .  cicla, which  con ta ins  c rys ta l  s and  
colonies, was used as t he  h o s t  p l a n t  a n d  i ts  leaves  were 
infec ted  w i t h  col ts foot  mosaic  virus.  I n  th i s  case, c rys ta l  
s and  colony was genera l ly  smal ler  t h a n  those  in h e a l t h y  
leaves  (Figure D), a n d  the  size of colonies in the  affected 
leaves  (Figure D') va r i ed  cons iderab ly ,  w i t h  shape  
becoming  more  complex.  D i s t r i b u t i o n  of c rys ta l  s and  
colonies t e n d e d  to be  h ighe r  in  af fected leaves.  

I t  is qu i te  clear  f rom t h e  foregoing resul t s  t h a t  t he  
b e h a v i o r  of v i ruses  in the  hos t  p l a n t  is ref lected in t he  
p a t t e r n  of c rys ta l l ine  inorgan ic  c o m p o n e n t s  in the  hos t  
p l an t .  I n  add i t ion ,  the  fol lowing conclus ion m a y  be  
d r a w n  f rom t h e  resu l t s  of these  o b s e r v a t i o n s :  1. The  
morpholog ica l  p r inc ip le  of t he  c rys ta l s  con t a ined  in t he  
p l a n t s  used in t h e  p r e s e n t  series of e x p e r i m e n t s  r ema ins  
u n c h a n g e d  even  w h e n  the  p l a n t  i tself  undergoes  m a r k e d  
b iochemica l  and  morpholog ica l  a l t e ra t ions .  Th i s  f ac t  
can  be  appl ied  to o the r  p l a n t s  w i t h  a cons ide rab ly  h i g h  
p robab i l i t y .  2. "When a p l a n t  possesses a p a t t e r n  of 
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Pattern of calcium oxalate crystals. Nicotiana tabacum Linn., A1, healthy leaf; AI' , affected leaf; • 100. N. tabacum Linn., A2, healthy leaf; 
A(, affected leaf; • 400. Nicotiana rustica Linn., B, healthy leaf; B', affected leaf; • 100. Dendrobium, C, healthy leaf; C', affected leaf; • 100. 
Beta vulgaris var. cicla, D, healthy leaf; D', affected leaf; x 100. 

c rys ta l l ine  inorganic  c o m p o n e n t s  m a r k e d l y  d i f fe ren t  
f rom t h a t  in a h e a l t h y  p l a n t  of t he  same kind,  i t  is safe 
to  conc lude  t h a t  a t  leas t  some a b n o r m a l i t y  is p r e sen t  in  
t h e  m e t a b o l i c  s y s t e m  of subs t ances  in  t h a t  p l an t .  3. T h e  
p a t t e r n  of c rys ta l l ine  inorgan ic  c o m p o n e n t s  in  t he  h o s t  
p l a n t  can  become  an  i m p o r t a n t  i nd i ca to r  for p rob ing  the  

b e h a v i o r  of a v i rus  in t h e  hos t  p l an t .  Consequent ly ,  t he  
p a t t e r n  analys is  of c rys ta l l ine  inorgan ic  c o m p o n e n t s  m a y  
be expec ted  to m a k e  a cons iderab le  c o n t r i b u t i o n  in t he  
fu tu re  for t h e  e luc ida t ion  of t h e  p ro l i fe ra t ion  m e c h a n i s m  
of v i ruses  an d  f o r m a t i o n  m e c h a n i s m  of c rys ta l l ine  in-  
organic  componen t s .  

P o l y ( A )  A s s o c i a t e d  R N A  f r o m  M i t o c h o n d r i a  and M i c r o s o m e s  of Rat  Bra in  
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Summary. R a t  b ra in  m i t o c h o n d r i a  con t a in  a s igni f icant  p ropo r t i on  of poly(A) associa ted R N A  which  is h igher  t h a n  
t h a t  found  in mic rosomes  f rom the  same source. W h e n  s t e a d y  s t a t e  poly(A) R N A  of b r a i n  m i t o c h o n d r i a  was  ana lyzed  
b y  microelec t rophores is ,  i t  d i sp layed  a cha rac t e r i s t i c  s epa ra t i on  p a t t e r n  w i t h  a large a m o u n t  of ' free '  poly(A).  

Most  of e u k a r y o t i c  messenger  R N A ' s  a p p e a r  to  be  
assoc ia ted  w i t h  a p o l y a d e n y l a t e  s t r e t ch  a t  the i r  3" 
end2-5. W h e r e a s  t he  func t ion  of th i s  poly(A) ' ta i l '  is n o t  
comple t e ly  unde r s tood ,  i t  gives an  i m p o r t a n t  tool  for 
m R N A  isolat ion.  I n  fact ,  poly(A) associa ted  R N A  m a y  
be i so la ted  b i n d i n g  i t  specifically,  in cond i t ion  of h igh  
ionic s t r e n g t h ,  to  Mill ipore f i l ters  6, olygo(dT)-cel lulose 7 
or po ly (U) - sepharose  s. 

R e c e n t l y  t he  poly(A) assoc ia ted  f r ac t ion  of R N A  f rom 
r a t  b r a i n  po lysomes  was shown  to be v e r y  ac t ive  in a n  in 
v i t ro  p ro t e in  syn thes i s  s y s t e m  9. On t he  o the r  hand ,  micro-  
somal  poly(A) R N A  iso la ted  f rom the  b r a i n  of m y e l i n a t i n g  

r a t s  can  d i rec t  t h e  syn thes i s  of r a t  mye l in  encepha l i to -  
genic p ro t e i n  1~ These  resu l t s  ind ica te  t h a t  also the  b r a i n  
po tysomal  poly(A) associa ted  R N A  has  t h e  p roper t i es  
of messenger  RNA.  

Poly(A) assoc ia ted  R N A  was de t ec t ed  also in m i t o c h o n -  
dr ia  of H e L a  cells 11, l i  an d  t h o r o u g h l y  ana lyzed  for sedi- 
m e n t a t i o n  an d  e lec t rophore t i c  cha rac te r i s t i c s  13. As far  as 
we are aware,  no  s t u d y  on poly(A) R N A  in b ra in  mi to -  
c h o n d r i a  is a t  p r e s e n t  avai lable .  T h u s  we s tud ied  poly(A) 
associa ted  R N A  b i n d i n g  to  Mill ipore f i l ters  in mi tochon -  
dr ia  of r a t  b r a i n  w i t h  r ega rd  to  i t s  a m o u n t  an d  electro-  
phore t i c  charac te r i s t ics .  W e  s tud ied  as well for  compar i son  


