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Ainsi  nous  avons  r6pa r t i  en  cour t s  pal l iers  successifs les 
chocs t h e r m i q u e  (de + 5 ~  ~ +18~  ionique  e t  osmo-  
t i que  (de p H  8,7 ~ 7,5) lots  de l ' homog6n6 i sa t ion  des culots  
ob tenus .  
Nous  pr~cisons  que  l ' emplo i  des godets  en po lypropy l~ne  
p e r m e t  a u x  d ia tom~es  de conse rve r  la cha rge  61ectro- 
m a g n 6 t i q u e  de f r ic t ion  qui  les m a i n t i e n t  agglom6r6es lors 
de la  d6c616ration e t  des t r a n s v a s e m e n t s :  l ' u t i l i s a t i on  de 
godets  en  acier,  ou t o u t  ma t~ r i au  conduc teu r ,  c o n d u i t  
u n  4chec. 
Discussion. Au cours  de nos  t r a v a u x  sur  les 6changes  en  
l ipides e x i s t a n t  en t r e  Chaetoceros simplex calcitrans Pau l s en  
e t  son mil ieu ~-4, les mi l i eux  de cu l tu re  us6s r6cup6r6s p a r  
ce t t e  m 6 t h o d e  o n t  6t6 examin6s .  Au microscope ~ immer -  
sion ( X 1800-2000) on  n ' o b s e r v e  a u c u n e  d i a tom6e  ent i6re,  
ou f r a g m e n t s  cellulaires,  p o u v a n t  a ins i  la b o n n e  s6para-  
t ion .  Une  a u t r e  p r e u v e  d 'eff icaci t6  es t  donn6e  p a r  l ' ana lyse  
des  l ipides des  d i a tom6es  e t  des mi l i eux  us6s lors  des 
2 cu l tu res  successives.  D a n s  nos  t r a v a u x  sur  le pouvo i r  
d ' i n c o r p o r a t i o n  p a r  la d ia tom6e  d ' u n  h y d r o c a r b u r e  a ou 
du  cholest6rol* m a r q u 6 s  au  ~C, ce r t a ins  l ipides  e x t r a i t s  
de la  d i a tom6e  s o n t  ab s en t s  des  mi l i eux  us6s. Ceci m o n t r e  
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l ' absence  de  pe r fus ion  no to i re  du  c o n t e n u  cel lulaire  de 
l ' a lgue  dans  le mil ieu de cu l tu re  au  cours  des cen t r i fuga -  
t ions .  
Les  poids  sees de d ia tom~es  o b t e n u e s  ~ la fin de la pre-  
miere  cu l tu re  (488 m g  e t  498 mg/5  1), e t  de la  2e cu l t u r e  
(647 m g  e t  622 mg/5  1), nous  on t  p r o u v 6  la tr~s b o n n e  
surv ie  de l ' a lgue  apr~s les cen t r i fuga t ions  qui  n ' o n t  pas  
Irein6 sa croissance lors de la 2e 6tape.  
Divers  essais de r~colte des d ia tom~es  avec  contr61e de la 
surv ie  o n t  6t6 r~alis6s: c en t r i f uga t i ons  en c o n t i n u  
1 0 0 0 0 •  k + 1 8 ~  e t ~  + 4 ~  puis  k 2 8 0 0 0 •  ( ro tor  
no rma l )  ~ + 4 ~  ces 2 s6ries ne  fou rn i s sen t  pas  u n  rende-  
m e n t  s a t i s f a i s an t  du  t e s t  de surv ie  effectu6 a pos te r io r i ;  
la 2e s6rie donne  seule une  b o n n e  s~para t ion .  C 'es t  ~ la 
su i te  de la r eche rche  s y s t 6 m a t i q u e  des cond i t ions  a s s u r a n t  
l ' o p t i m a t i o n  de ces deux  p a r a m ~ t r e s  que  la m~thodolog ie  
repor t~e  d a n s  ce t r a v a i l  a pu  ~tre pr6cis6e. 
Applications. Darts les t r a v a u x  pr6cit~s, ce t t e  m 6 t h o d e  de  
c h a n g e m e n t  de mil ieu de rou t e  une  r~colte de d ia tom6es  
nous  a p e r m i s  d ' 6 t u d i e r  quels  p r o d u i t s  de t r a n s f o r m a t i o n  
l ' a lgue  6changea i t  avec  u n  mil ieu neuf  apr~s avo i r  incor-  
por6  u n  p r6curseur  m a r q u 6  d a n s  u n  p r6c6den t  mi l i eu :  
c ' e s t  la  p r emie re  fois, A n o t r e  conna issance ,  q u ' u n  te l  
t r a v a i l  a 6t6 r~alis6. Les app l i ca t i ons  de ce t te  t e c h n i q u e  
son t  i n n o m b r a b l e s  e t  se r a p p o r t e n t  e s sen t i e l l emen t  5. 
t o u t e  6 tude  sur  des d ia tom6es  v i v a n t e s  e t  en  pa r t i cu l i e r  
t o u c h a n t  l ' 6vo lu t ion  des 6changes  en t r e  une  d i a tom6e  e t  
son mil ieu.  
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Summary. A m e t h o d  for t he  d e m o n s t r a t i o n  of membrane - loca l i z ed  m a r k e r s  and  receptors  is descr ibed  w h i c h  resu l t s  
f rom t h e  c o m b i n a t i o n  of a u t o r a d i o g r a p h y  a n d  s c a n n i n g  e l ec t ronmic roscopy .  

The  d e m o n s t r a t i o n  of membrane - loca l i z ed  marker s ,  hor-  
mone-  a n d  i m m u n o r e c e p t o r s  is a n  i m p o r t a n t  a n d  dif f icul t  
t a s k  in p r e s e n t  research.  A l t h o u g h  b iochemica l  inves t i -  
ga t ions  of i so la ted  m e m b r a n e  c o m p o n e n t s  fu rn i sh  re l iable  
q u a n t i t a t i v e  da ta ,  t he  exac t  loca l iza t ion  o f  m e m b r a n e  
c o m p o n e n t s  can  be  e s t ab l i shed  on ly  if t i le i n t e g r i t y  of t he  
cell m e m b r a n e  is n o t  d i s tu rbed .  To serve t h i s  purpose ,  
i nves t i ga t i ons  m a k i n g  use of isotope,  f luorescen t  dye  of 
o t h e r  labe ls  are app rop r i a t e .  A d i f fe ren t  a p p r o a c h  is to  
examine  t h e  cell surface  b y  s cann ing  e lec t ron  mic roscopy ;  
however ,  t h i s  m e t h o d  gives on ly  a p ic tu re  of t h e  f ine 
s t r u c t u r e  of t he  surface  w i t h o u t  r evea l ing  t he  exac t  lo- 
ca l i za t ion  of t he  s t r u c t u r e s  in q u e s t i o n L  T he  m e t h o d s  
were some t imes  c o m b i n e d :  a s u b s t a n c e  t h a t  specif ical ly  
b inds  to  m e m b r a n e  s t ruc tu re s  was label led  w i t h  molecules  
t h a t  are eas i ly  seen in t he  s cann ing  e lec t ron  microscope,  
as, for ins tance ,  synthet ics~-* ,  m e t a l  s, or i m m u n e  mole-  
cules ~. A new  t y p e  of e x p e r i m e n t  is r epo r t ed  here,  where  
t he  gra ins  p roduced  b y  a u t o r a d i o g r a p h y  are  d e m o n s t r a t e d  
b y  m e a n s  of s cann ing  e lec t ron  microscopy.  
I n  p i lo t  expe r imen t s ,  t h i n  sect ions  were covered  a n d  de-  
ve loped  like in  o r d i n a r y  a u t o r a d i o g r a p h y ,  a n d  t h e n  ex- 
a m i n e d  b y  t r a n s m i s s i o n  a n d  s c a n n i n g  e lec t ron  mic roscopy  
in  t he  v i sua l  area.  Th i s  was  poss ib le  because ,  w i t h  t h e  
J E O L  100 B e lec t ron  microscope,  t h e  grid h a s  no t  to  be  
changed  w h e n  swi t ch ing  f rom t r ans m i s s i on  to  scanning .  
I t  was essen t ia l  to  place t he  grid w i t h  t h e  sect ion face 

down  in to  t he  microscope in order  to  enab le  t h e  s c a n n i n g  
b e a m  to  r each  t he  emuls ion  layer .  I t  could  be  s h o w n  in 
these  e x p e r i m e n t s  t h a t  the  gra ins  c an  be  seen a n d  iden t i -  
fied in s c a n n i n g  e lec t ron  mic roscopy  due  to t h e i r  ab i l i t y  
to  e m i t  s econda ry  e lec t rons  (figure 1, a and  b). 
I n  t he  fol lowing expe r imen t s ,  12~I-albumin was  used for  
unspeci f ic  labe l l ing  of t h e  cell  m e m b r a n e ,  a n d  12sI-tri- 
i o d o t h y r o n i n e  for specific label l ing.  
The  t h y m u s  of n e w b o r n  r a t s  was g rown  in t i ssue  cu l tu re  
for 3 days ,  f ixed w i t h  1 .25% gl .u tara ldehyde for  1 h,  
washed  w i t h  P B S  (phospha t e -bu f f e r ed  sal ine)  and  in-  
c u b a t e d  for  30 m i n  in 2 ml  of 2% h u m a n  a l b u m i n  label led 
w i t h  40 /zCi 1251 (spec. act .  5 mCi/mg) .  Af te r  wash ing  
3 t imes,  t he  ma te r i a l  was  pos t f ixed  for 1 h w i t h  1 o/0 OsO4 ' 
d e h y d r a t e d ,  dr ied (using CO 2 a n d  t he  cr i t ica l  p o i n t  d r y i n g  
procedure) ,  a n d  coa t ed  b y  e v a p o r a t e d  C + A u .  The  speci- 
mens  were t h e n  d ipped  in to  I l ford  L 4 emuls ion  d i lu ted  
1 : 4, a n d  1 week  l a t e r  deve loped  for  4 m i n  in Microdol  X.  
W h e n  e x a m i n e d  in a J E O L  100 B e lec t ron  microscope  
us ing  t he  s cann ing  opt ion ,  t he  screw-shaped  gra ins  are  
easi ly  recognized  a t  t he  cell surface  (figure 2). 
Since t he  cell sur face  is n o t  eve rywhere  as s m o o t h  as in 
t h y m u s  cul tures ,  t h e  use of a d i f fe ren t  m e t h o d  seems re-  
qu i red  w h i c h  d e m o n s t r a t e s  t h e  r a d i o a c t i v i t y  in  spher i ca l  
shape.  Th i s  was especia l ly  i m p o r t a n t  in t h e  case of 
Tetrahymena pyri/ormis GL, t h e  2nd of our  e x p e r i m e n t a l  
objects ,  where  the  s t r u c t u r e  of t he  cilia is of ten  screw-like.  
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Some Tetmhymena m e m b r a n e  c o m p o n e n t  specif ical ly  
b inds  Ta 7, a n d  th i s  was  used  as a mode l  for specific 
b ind ing .  
Tetrahymenc~ cells g row n  for 2 d a y s  were f ixed  in 4% 
g l u t a r a l d e h y d e  for 1.5 h. Af te r  wash ing ,  the  cells were 
i n c u b a t e d  for 30 rain in 2 m l  c o n t a i n i n g  20 ~Ci of t r i iodo-  
t h y r o n i n e  (T a, A m e r s h a m ,  spec. act .  50 ~*Ci/mg). Af t e r  
w a s h i n g  3 t imes ,  the  m a t e r i a l  was  pos t f i xed  for 1 h w i th  
OsOa, d e h y d r a t e d  a nd  c r i t i ca l -po in t  dried.  The  s p e c i m e n s  
were t h e n  coa t ed  ( C + A u ) ,  a n d  covered w i th  I l ford  L 4 
e m u l s i o n  d i lu t ed  1:4. A f t e r  1 week, d e v e l o p m e n t  was  
carr ied  ou t  for 1 m i n  w i t h  t he  deve loper  desc r ibed  b y  
H a a s e  (compos i t ion :  1.5 g ascorbic  acid,  0.25 g fenidon,  
Re a na l ,  1 -phenyl -3 -pyrazo l idone ,  0.6 g p o t a s s i u m  bro-  
mide,  1.3 g p o t a s s i u m  c a rbona t e ,  6.0 g p o t a s s i u m  rhoda n id ,  
20.0 g of wate r - f ree  s o d i u m  sulfi te ,  filled up  w i th  w a t e r  to  
100 ml ;  to be p r e pa re d  freshly) .  The  spher ica l  g ra ins  are  
eas i ly  seen  (arrows) a t  t he  sur face  of cilia (figure 3). 
The  m e t h o d  r epor t ed  here  seems  usefu l  for the  loca l iza t ion  
of s t r u c t u r e s  t h a t  b ind  to t he  cell m e m b r a n e  a n d  t h a t  can  
be label led w i th  isotope,  t h u s  for the  d e m o n s t r a t i o n  of 
the  s i tes  for h o r m o n e  receptors ,  m a r k e r s  etc. 

Fig. 1. Unspecific grains above a thin section observed a in trans- 
mission electron microscopy, • 24,000; b in scanning electron micro- 
scopy, • 20,000. 
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Fig. 2. Newborn rat thymus cells as seerl by scanning autoradio- 
graphy. The screw-shaped grains indicating 12'~I-albumin are well 
seen at the cell surface. • 30,000. 

Fig. 3. Spherieal-slmped grains {arrows), after special development, 
are easily seen at the cilia of Tetrahymena treated with 12SI-Ta. 
• 30,000. 


