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were chosen under the light microscope and sectioned in 
an L K B  microtome either perpendicular to, or parallel to, 
the plane defined by the surface of the coverslip on which 
the cells had grown. 

Results and discussion. Perpendicularly sectioned speci- 
mens from a 9 h P H A  culture are shown in Figure 1. In  
these sections the unit membranes of the upper and lower 
surfaces of the cells can be viewed. Figure 1, a shows a 
small lymphocyte on the upper surface of another cell 
which serial sections identified as belonging to a blastoid 
lymphocyte.  The ultrastructure of the cells and their  
organelles has not been damaged by the extreme varia- 
tions in temperature to which such embedded blocks had 
been subjected. I t  is apparent  from the shape of the upper- 
most cell tha t  there was no significant flattening or distor- 
t ion during the preparative procedure. 

Figure 1, b shows another section of the lowermost cell 
of Figure 1, a. The arrows indicate points at which the 
cell's membrane had been in contact with the glass cover- 
slip. Along the straight surface between A and B the 
coverslip has been separated cleanly from the Epon. From 
B to C, however, the Epon which had permeated between 
the cell and the coverslip has been stripped away with 
the coverslip as a line of cleavage developed at the under- 
surface of the cell. The homogeneous, electron dense 
material  (GL) under the cell is the epoxy glue used to 
mount  the Epon block for sectioning. 

In  specimens cut in a plane parallel to the surface of 
the coverslip on which the cells were cultured, the mem- 
branes of the lateral surfaces of the cells can be viewed. 
As shown in Figure 2, a, microvilli of a monocyte are in 
contact  with a smal l lymphocyte  in a 3 h culture st imulated 
with PPD.  Figures 2, b and c illustrate the fact tha t  in 
later, 24 h cultures containing either PPD (Figure 2, b) 
or P H A  (Figure 2, c) the apposition of cell membranes 

has become more extensive between the macrophages 
and the lymphocytes undergoing blastogenesis. 

While contacts between lymphocytes and macrophages 
were more numerous in cultures stimulated with P H A  
than in those stimulated with PPD, the uttrastructure of 
the contacts appeared generally similar in both cases, 
consisting essentially of the apposition of unit membranes 
without  any accumulation of celt organelles at  these sites. 
Intercellular bridges such as those described connecting 
the cytoplasm of macrophages with that  of lymphocytes 
in lymph nodes in vivo x3 were not  found in any of our 
cultures. Such bridges, if they occurred, did so only 
fleetingly or extremely infrequently. 

Rdsumd. Des globules blancs humains ont  6t6 cultiv6s 
sur des lamelles de verre puis fix6es et inclus in situ pour 
l 'examen au microscope 61ectronique. Les lamelles furent 
enlev6es des cellules incluses dans l 'Epon par la m6thode 
de contraction et d 'expansion thermique induite par pas- 
sage r6p6t6 du bloc d 'Epon de l 'eau bouillante ~ l 'azote 
liquide. 
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M6thode de s~paration des d i v e r s e s  c l a s s e s  d ' A R N  par 61ectrophor~se sur gel de polyacrylamide 
en plaques 

La s~paration des diff~rentes classes d ' A R N  1 ~ partir  
d 'un extrai t  brut  est £ la base de l '6tude de cet acide 
nucl6ique e t a  fait l 'objet  de nombreux t ravaux de sorte 
que l 'on dispose actuellement de plusieurs techniques 
6prouv6es. Cependant, si les m6thodes de s6paration par 
centrifugation snr gradient de densit62-5 ou par chromato- 
graphie sur colonne de MAK e-s sont universellement uti- 
lis~es, celle d'~lectrophor~se prenant  comme support un 
gel de polyacrylamide semble beaucoup moins r6pan- 
due 9-n. Un tel support  devrai t  pourtant  permet t re  
l 'obtention rapide d 'un  ,prof i l ,  de la composition ell 
A R N  d 'une cellule. 

Lots de l '6tude de cellules v6g6tales, nous avons 6t6 
amen6s g met t re  au point, pour I 'ARN, nne m6thode 
d'61ectrophor~se sur gels de polyacrylamide-agarose d6ri- 
v6e de celle utilis6e par URIEL li pour la s6paration des 
prot6ines. (Des essais avec de I 'ARN extrai t  de foie de 
rat ont  donn6 des r6sultats analogues.) 

Des r6gions apicales de racines sont mises g incuber 
dans une solution de Hoagland contenant  des antibio- 
tiques 3 et du phosphore 32 ~ l 'activit6 sp6cifique d6sir6e; 
apr~s des temps d ' incubation variables, les tissus sont 
lav6s et broy6s dans le milieu suivant:  Tampon ac6tate 
de sodium: 0,05M, pH 5,0; NaCI: 0,1M; SLS: 1%; 
EDTA:  1 raM; bentonite:  0,5%. 

L ' A R N  est extrai t  par les m6thodes classiques de d6pro- 
t6inisation au ph6nol ~ froid, puis, apr~s plusieurs pr6- 
cipitations et lavages A l'alcool 70 °, I 'ARN est mis en 
solution dans des tampons diff6rents selon son utilisation 
ult6rieure; soit sur gradient de densit6, soit dans des gels 
de polyacrylamide. I1 est dos6 en UV ~ 260 nm et la 
radioactivit6 compt6e par effet Cerenkof 18 ~ l 'aide d 'un  
Pakard Tricarb. 

Pour les contr61es, nous avons utilis6 des gradients de 
sucrose 5 g 20% contenant du NaCI 0 ,1M et de la ben- 
tonite. 0,2 ml d ' A R N  (600-1000 ~g/ml) sont d6pos6s sur 
ces gradients et centrifug6s 5 h ~ 37000 × g dans une 
Spinco L, rotor SW 39; des fractions de 5 gouttes sont 
ensuite pr61ev6es automat iquement  dilu6es et dos6es 
260 nm et leur radioactivit6 compt6e. 

Les gels de polyacrylamide sont bien connus comme 
support d'61ectrophor~se pour leur s6paration extrSme- 
ment  fine, sup6rieure ~ tout  autre milieu. L 'adjonct ion 
d'agarose accroit selon URIEL 1. la maniabilit6 de ces 
gels sans nuire k leurs propri6t6s. 

La concentration en acrylamide est choisie en fonction 
de la masse mol6culaire de la cat6gorie d ' A R N  k 6tudier. 
Nous voyons sur la Figure 1 (6tablie d'apr~s diverses 
donn6es de la li t t6rature 1*) qu 'un gel contenant  2,5 
3% d'acrylamide laisse p6n~trer toutes les classes d ' A R N ;  
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p o u r  des  c o n c e n t r a t i o n s  auss i  basses,  nous  u t i l i sons  l ' aga-  
rose k 0 ,4%.  

Les  gels son t  p r6par6s  e s s en t i e l l em en t  selon la  m 6 t h o d e  
de  URIEL 12. Les  t a m p o n s  ut i l is6s s o n t  les s u i v a n t s :  T a m -  
p o n  Tris-HC1 p H  8,1, 0 , 0 5 M  d ' i m b i b i t i o n  du  gel;  t a m p o n  
Tris  Glyc ine  p H  8,1, 0 , 0 1 M  des  bacs  d '61ectrophor~se.  

Apr~s  l avage  e t  i m b i b i t i o n  des  gels p a r  le t a m p o n  
0 ,05M,  ceux-c i  son t  dispos6s  d a n s  la  c u r e  ~ 61ectropho-  
rbse c o n t e n a n t  le t a m p o n  0 ,01M.  L ' A R N  (0,05 m l ;  
500 t ig/ml)  e s t  m i s  clans les r f s e r v o i r s  de  d f p 6 t  p r 6 v u s  
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Fig. 1. Courbe montrant la possibilit6 de p6n6tration d'une mol6cule 
donn6e dans des gels de diverses concentration en aerylamide. On a 
mentionn6 en abcisse le pourcentage d'acrylamide permettant au 
gel de hisser p6n6trer les compos6s dont le poids mol6culaire (M) 
est port6 en ordonn6e (les 6quivalenees en S des principales classes 
d'ARN y figurent 6galement. 
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Fig. 2. A) Courbe obtenue en rSflexion, par lecture au Chromoscan, 
d'un 61ectrophor6gramme d'ARN obtenu selon la m6thode d6crite 
dans le texte et color~ au bleu de Toluidine. B) Mesure de la radio- 
activit6 des fractions obtenues par d6coupage d'un gel analogue ~i A). 
R1, ARN ribosomal lourd; R2, ARN ribosomal 16get; S, ARN soluble. 

/i ce t  ef fe t  d a n s  le gel, l ' e n s e m b l e  de  l ' appa re i l l age  es t  
p lac6 d a n s  u n  r6 f r ig6ra teur  e t  mis  sous t ens ion  de  15 V / c m  
de  gel p e n d a n t  lZ/~ h.  

L a  m i g r a t i o n  t e rmin6e ,  les gels s o n t  i m m 6 d i a t e m e n t  
fix6s d a n s  de  l ' ac ide  ac6 t ique  7 ~  ou fix6s-color6s d a n s  
la  so lu t ion  s u i v a n t e :  M 6 t h a n o l :  5 0 m l ;  eau  dis t i l l6e:  
5 0 m l ;  g lyc6rol :  2 0 m l ;  ac ide  ac6 t ique :  1 m l ;  b leu  de  
To lu id ine :  1 g. Les  gels s o n t  laiss6s 2 h d a n s  c e t t e  solu-  
t i on  co lo ran t e  pu is  d6color6s soi t  p a r  61ectrophor~se d a n s  
l ' ac ide  ac6 t ique  50/o so i t  l e n t e m e n t  p a r  p lus ieurs  b a i n s  
d ' a c ide  ac6 t ique  1%.  P o u r  s6cher  ces gels, la  p o r t i o n  
i n t6 r e s san t e  de  l ' 61ec t ropho r~g ramme  es t  d 6 c o u l ~ e  e t  
d6pos6e su r  n n e  l a m e  de  v e r r e ;  le t o u t  es t  d ispos6 d a n s  
une  bo t t e  de  P6t r i .  L a m e  e t  p o r t i o n  de  gel s o n t  a lors  
r e c o u v e r t s  d ' e a n  dis t i l l6e  qu i  s ' 6 v a p o r e r a  l e n t e m e n t .  Le  
gel s~che p r o g r e s s i v e m e n t  e t  colle ~i la  l a m e  t o u t  e n  con-  
s e r v a n t  sa  faille.  

De te ls  gels en  p l a q u e  son t  t r~s  m a n i a b l e s  e t  p e r m e t t e n t  
une  e x p l o i t a t i o n  t r~s  ais6e des r6 su l t a t s  ce qu i  c o n s t i t u e  
u n  de  leurs  p r i n c i p a u x  a v a n t a g e s .  

1. Les  gels color6s, s6ch6s, son t  * lus ~ p a r  u n  c h r o m o s c a n  
e t  l ' on  o b t i e n t  une  courbe  de dens i t6  o p t i q u e  (F igure  2 A). 

2. Ces m~mes  gels p e u v e n t  6 t re  a u t o r a d i o g r a p h i 6 s :  on  
les d6pose sur  u n  f i lm r ad iog raph ique ,  une  expos i t i on  de  
48 h es t  g 6 n 6 r a l e m e n t  suff isante ,  le d 6 v e l o p p e m e n t  des  
f i lms  p r o c u r e  u n e  image  du  m a r q u a g e  des d i f f6 ren tes  
classes d ' A R N .  

3. Les  gels a y a n t  6t6 fix6s ma i s  non  color6s son t  d6cou-  
p6s en  f r ac t i ons  6gales de  2 nm,  la  r ad ioac t iv i t6  de c h a q u e  
f r ac t i on  es t  c o m p t 6 e  p a r  e f fe t  Cerenkof .  On o b t i e n t  d o n c  
l ' a spec t  q u a n t i t a t i f  d u  m a r q u a g e  de  I ' A R N  (Figure  2 B). 

Nous  a v o n s  v u  q u ' u n  gel c o n t e n a n t  2 ,5% d ' a c r y l a m i d e  
laisse p6n6 t r e r  t o u t e s  les c lasses  d ' A R N  et  e n  p e r m e t  la  
s6para t ion .  N o u s  p o u v o n s  d o n c  c o m p a r e r  les r6su l t a t s  
o b t e n u s  ~ l ' a ide  de  l '61ectrophor~se e t  ceux  o b t e n n s  p a r  
c e n t r i f u g a t i o n  sur  g r a d i e n t  de  densi t6 .  L a  F i g u r e  2 A  es t  
e f f e c t i v e m e n t  c o m p a r a b l e  a u x  prof i l s  g6n6 ra l emen t  ob t e -  
n u s  p a r  c en t r i f uga t i on ,  il e n e s t  de  m~me  p o u r  les cou rbes  
de  r ad ioac t iv i t6 .  D ' a u t r e  p a r t ,  l ' i n t 6 g r a t i o n  a u t o m a t i q u e  
des  p ics  p a r  le C h r o m o s c a n  nous  f o u r n i t  u n  r a p p o r t  des  
A R N  r i b o s o m i e n s  lourds  e t  Mgers de  1,8-2 p o u r  les 61ec- 
t r o p h o r ~ g r a m m e s  c ' e s t  k d i re  p a r f a i t e m e n t  confo rme  
u n  A R N  d 'o r ig ine  v6g6ta leL  

1 Abr6viations utilis6es: ARN, aeide ribonucl6ique; EDTA, ethylene 
diamine tetraeetie acid; MAK, methylated albumin kieselgur; 
SLS, sodium lauryl sulfate; Tris, tris (hydroxy methyl) amino- 
methane. 
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Les principaux avantages de cette technique d'61ectro- 
phor6se sur gels de potyacrylamide en plaques sont done 
les suivants:  on peut obtenir rapidement et sans appareil- 
lage sp6cial, une image 61ectrophor6tique de I 'ARN de 
tout  mat6riel en cours d'6tude. La reproductibilit~ de 
cette in6thode ne nous a pas pos6 de probl~mes patt i-  
cullers. Enfin, la s6paration des diverses familles mol6- 
culaires peut ~tre plus fine que par centrifugation ou par 
chromatographie sur colonne de MAK, en effet, on 
n'observe pas d'aggr6gation des ARN de poids mol6cu- 
laire 61ev6 pour le mat6riel v6g6talL De plus, la s6para- 
t ion peut  ~tre plus pouss6e et ce en uti l isant diverses 
concentrations en acrylamide. 

Summary. A method of electrophoresis in polyacryl- 
amide gel slabs for the separation of different classes of 
RNA is described. A gel mixture of 2.5% acrylamide and 
0.5% agarose allows an improved and rapid separation 
of RNA molecules. Comparison between electrophoresis 
and centrifugation on a linear density gradient is discussed, 
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CONGRESSUS 

Switzerland 
Third International Congress for Stereology 
in Berne 25-31August  1971 

Under t h e  auspices of the Internat ional  Society for 
Stereology the meeting shall comprise interdisciplinary 
sessions on basic stereological methods, their mathematical  
foundations and their application to various disciplines. 
Analysis of shape, topological properties, size distribution 
and number  of particles on microscopic sections shall 

receive special attention. Further  topics include sampling 
problems and instrumentat ion,  particularly automatic 
image analysis and data processing. Information and pro- 
visional program by:  Third Internat ional  Congress for 
Stereology, Anatomisches Ins t i tu t  der UniversitAt, Biihl- 
strasse 26, CH-3000 Bern (Switzerland). 

Great Britain 
The First Meeting of the European Teratology Society 
in Cardi// (Great Britain), 14-76 April  1971 

The European Teratology Society began its formal 
existence on 1 October 1970. I t  has been founded to 
stimulate interest in and promote the exchange of ideas 
and information about the etiology, prevention and 
t reatment  of congenital malformations. I t  is hoped that  
the SocieL~7 will include members from different experi- 
mental, clinical and epidemiological disciplines and will 
encourage communication between these disciplines and 
among teratologists employed in universities, hospitals, 
government institutes and the pharmaceutical industry. 

The first meeting of the .Society will be held in the Pre- 
Clinical Sciences Complex, University College. 
Inquiries about membership of the European Teratology 
Society should be sent to the Acting Secretary, Dr. 
K. S. Larsson, Laboratory of TeratotogT, Karolinska 
sjukhuset, S-10401 Stockholm 60 (Sweden), and inquiries 
about the Cardiff Meeting to Dr. J. B. Lloyd, Department  
of Biochemistry, University College, Cardiff (Great 
Britain). 

ACTUALITA S 

International Cell Research Organization (ICRO) 

1. Training Courses. One of the main activities of ICRO 
is the Organization of training courses on topics of high 
novelty and on modern techniques in cellular and molecu- 
lar biology: Principles and techniques of tissue and organ 
culture; Genetics and Physiology of Bacterial viruses; 
Energy transducing systems on the sub-cellular level; 
Methods in mammal ian  cytogenetics; Membrane Bio- 
physics; DNA-1RNA Hybridization; Biogenesis of Mito- 
chondria; Embryology and Epigenetics; Interaction be- 
tween Animal Viruses and host cells, application of 
computers to experimental work in biolog 3, and chemistry; 
Methods in molecular biology, etc. The courses generally 
last 3-5 weeks, and include 16-20 young participants 
(sometimes more). The ICRO courses are fully inter- 

national, both the teaching staff and the participants 
coming from the largest possible number  of countries. 

2. The Problem o] Developing Countries. Most-of the 
past  ICRO courses have been organizing in European 
countries - east and west - bu t  the demand from devel- 
oping countries is increasing steadily. ICRO activities in 
developing countries may tend to give preference to topics 
of potential economic usefulness, such as applied micro- 
biology, microbial protein production, fermentation in- 
dustries, soil microbiolog3 r, plant  genetics, etc. 

Inquiries for more information should be addressed to:  
Dr.  Adam Kepes, In ternat ional  Cell Research Organiza- 
tion, c/o Unesco - AVS, Place de Fontenoy, 75 Paris 7e, 
Prance. 


