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For  the  two  m e m b r a n e  sys tems  under  invest igat ion,  
the  resolving power  of crossed immunoe lec t rophores i s  is 
similar to t h a t  of the  widely-used SD S po lyacry lamide  gel 
electrophoresis,  the  former  m e t h o d  giving 20 and 13 
prec ip i ta tes  for the  two systems,  respect ively,  in compar i -  

son wi th  16 and 12 major  bands  when  using the  la t te r  14, 15 
However ,  the  separa t ion  obta ined  wi th  the  two me t h ods  
differs, as it is based on di f ferent  molecular  propert ies .  
This has been  clearly d e m o n s t r a t e d  for the  e ry th rocy te  
m e m b r a n e  pro te in  Spectrin,  which appears  as two bands  
in SDS-gel  e lectrophoresis  bu t  reveals at  least  7 precipi ta-  
tes by  quan t i t a t i ve  immunoelec t rophores i s  (Figure 1)1~ 
Thus, these  me thods  supp lemen t  each other ;  and immuno-  
chemical  examina t ion  of m e m b r a n e  prote ins  separa ted  by  
p repa ra t ive  SDS-gel  e lectrophoresis  is in progress.  

Zusammen/assung .  Das Ergebnis  der Ant igen-Ant i -  
k6rper -Kreuze lek t rophorese  yon Memb ran p ro t e i n en  aus 
E r y t h r o c y t e n  und  Fet tki igelchenhii l len,  solubil isiert  mi t  
n icht - ionischen Detergenten ,  wird  beschrieben.  
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Fig. 2. Crossed immunoelectrophoresis of a 100 ~xl sample containing 
145 lzg Berol EMU-043 solubilized membrane proteins from bovine 
milk fat globules. The antibody content of the gel was 10 [zg/em 2. 
11 different precipitates were seen on the original plate. The pre- 
cipitates indicated with arrows were also present in bovine whey 1o 
in very low concentrations. The conditions were as given in the legend 
to Figure 1, except for the agarose used (Batch 091 with lower electro- 
endosmosis). 
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O r g a n o g e n e s i s  in Cal lus  Culture  of Gazania splendens MOORE Induced  on N e w  M e d i u m  

In  v i t ro  cul tures of p lan ts  make  it possible to ob ta in  
mater ia l  of great  breeding value (haploids, diploid isogenic 
lines, polyploids,  gene muta t ions ,  parasexual  hybr ids ,  
etc.) 1, 3. This t ype  of cul ture has  no t  ye t  been used in the  
t r ibe  Arc to t ideae  (Asteraceae) a-5. However ,  the  induc t ion  
of organogenesis  is the  basic r equ i remen t  for t he  applica-  
t ion of the  ill v i t ro  cul ture in this  tr ibe.  

Mature  leaves of the  s t a r t ing  p l an t  (Figure 1) Gazania 
splendens MOORE (Sempra,  Prague) were used as pr imo-  
cultures.  Leaves  steri l ized on the  surface were cut  
ver t ica l ly  to the  pet iole  to  sect ions of 0.25 cm 2, and placed 
by  the  reverse side on a med ium (Table) according to 
MURASI-IIGE and SKOOG ~. The cultures were placed in a 
t h e r m o s t a t  in t he  da rk  a t  25 ~ 

In  about  20 days  the  cu l t iva ted  pieces of the  leaves 
created in the  cent re  calli which grew, and 57-76 days  
af ter  es tabl ishing the  pr imocul tures  t h e y  could be pas-  
saged. Upon  passage on the  same med ium the  calli grew 
quickly and wi th in  14 days  a t t a ined  an average fresh 
weight  of 2 g. They  were cons is tent  and  nodulous,  the i r  
basic colour in the  R.H.C. sys t em 7 was 160 D. They 
showed no signs of organogenesis ,  even when  2, 4-D was 
removed  f rom the  m e d i u m  (Figure 2). 

W h e n  the  calli were passaged on a new med ium des- 
igna ted  N N S  (Table) and placed in a t h e r m o s t a t  in the  

l ight  (25 ~ approx.  7000 lux), organogenesis  took place 
rapidly.  In  7 days  whi te  roots  appeared  on the  calli 
growing heliotropical ly.  Af ter  14 days  a b ranched  root  
sys tem growing geotropicat ly  was formed wh ich  af ter  
10 days  ex p an d ed  in to  the  whole med ium.  At  the  same 
t ime  green buds  appeared  mass ive ly  on the  calli. Af ter  
t rans fe r r ing  the  buds  wi th  a small  piece of callus and a 
few small  roots  again on m e d i u m  NNS,  dark  green 
leaves developed wi th in  4 days  to  2 weeks, cor responding  
morphological ly  to the  young leaves of Gazania splendens 
MOORE. The calli f rom the  5th passage on the  m e d i u m  
according to  MURASHIGE and  SKOOO also re ta ined  fully 

1 j .  p. NITSCH, Z. Pflzficht. 67, 3 (1972). 
2 G. MELCHERS, Z. Pflzticht. 57, 19 (1972). 
a EVA PETRU and R. RETOVSK'~, Rostlinnd explantdty (NCSAV, 

Praha 1956). 
4 R. J. GAUTHERET, La culture des tissus vdgdtaux (Masson et Co., 

Paris 1959). 
5 RAISA G. BUTENKO, Kultura izolirovannych tkane] i ]iziologia 

mor/ogeneza rasteni] (Nauka, Moskwa 1964). 
T. MURASHmE and F. SKOOG, Physiologia P1. 75, 473 (1962). 

T R.H.S. Colour Chart (The Royal Horticultural Society, London 
1966). 



15.7.1974 Specialia 833 

Fig.  1. S t a r t i n g  p lan t  Gazania splendem MOORE 8. 

Media fo rmula t ions  
Cons t i tuen ts  MURASHIGE-SKooG 6 (mg/1) N N S  (mg/1) 

KNO~ 1900 500 
NH4NO a 1650 500 
M g S O i .  7H20 370 150 
CaC12 332 150 
KH~PO 4 170 100 

Ca(NO3) ~ �9 4H20  - -  100 
MnSO 4 �9 4 H 2 0  22.3 25 
HzBOz 6.2 10 

ZnSO 4 - 7H20 8.6 10 
Na2MoO 4 �9 2H~O 0.25 0.25 
CuSO 4 �9 5H20 0.025 0.025 
CoC12 �9 6H20  0.025 0.025 
Inosi tol  80.00 100 
Glycine - -  5 
Nicot inic  acid - -  5 
Pyr idox ine  �9 HC1 - -  0.5 
T h i a m i n e  �9 HCI 0.4 0.5 
Folie acid - -  0.5 
Biot ine - -  0.05 
Ca-pan to thena te  5 
N a 2 E D T A  37.3 186.5 
F e S O ,  �9 7H20 27.8 139 
Kine t in  0.5 0.5 
I A A  --  2 
2 ,4-D 1 - -  

T C H  500 1000 
Sucrose 30000 30000 
A g a r  7000 7000 

Fig.  2. Callus on the  m e d i u m  according  to MURASma~ and  SKOOG 6. 

Fig.  3. Organogenes is  on m e d i u m  N N S  (buds and  roots).  Fig.  4. A regenera te  in  a h igh tube  on m e d i u m  N N S  before t r ans fe r  to 
the  Perli t .  
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t he i r  o rganogene t ic  p o t e n c y  and  d i f f e ren t i a t ed  roots  an d  
buds  w h e n  t r ans fe r r ed  to  m e d i u m  N N S  (Figure 3). 
W h e n  regenera tes  were t r an s f e r r ed  to  t ubes  c o n t a i n i n g  
larger  a m o u n t s  of m e d i u m  NNS,  whole  p l a n t s  deve loped  
(Figure 4). Af te r  a t t a i n i n g  leaf rose t t es  w i t h  5 to  7 leaves, 
the  r egene ra t ed  p l a n t s  were successively t r an s f e r r ed  to 

Pe r l i t  a n d  t h e n  to t h e  soil, where  t h e y  grew n o r m a l l y  
(Figure 5). E x p e r i m e n t s  t r ans fe r r i ng  t h e  regenera tes  to  
t h e  soil v ia  l iqu id  m e d i u m  N N S  w i t h  a br idge,  m a d e  f rom 
W h a t m a n  p a p e r  No. 1, failed. T h e  calli  grew b r o w n  and  
regressed,  a n d  t h e  p l a n t s  died. 

T h e  karyologica l  a n d  genet iea l  ana lys i s  of the  re- 
genera tes  o b t a i n e d  will  be  t h e  sub jec t  of fu tu re  work.  The  
i n d u c t i o n  of r egene ra t i on  of whole  p l a n t s  in  cal lus cu l tu res  
of Gazania splendens MOORE will  m a k e  i t  possible  to  use 
t h e  in v i t ro  ex p l an t  cu l tu res  in  t h e  e x p l a n t  b r eed ing  
p r o g r a m m e s  for t h e  t r i b e  Arc to t ideae .  

Zusammen/assung. Es wird  eine Me thode  zur  I n d u k t i o n  
der  Organogenese  u n d  E n t w i c k l u n g  ganzer  P f l a n z e n  
aus  d em Kal lus  y o n  Gazania splendens MOORE beschr ieben .  

B~LA LANI)OV~ and Z. LANDA 

Fig. 5. A regenerate arisen in the 4th passage of the callus after 
developmental stages described in the text, fully growing; age 10 
months from the starting day of the 4th passage s. 
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Ultracryotomy shows the crystae of mitochondria 

The  field of biological  e lec t ron  microscopy  is founded  
on  t he  a s s u m p t i o n  t h a t  t he  s t r u c t u r e  vis ible  in  t he  e lec t ron  
microscope is t he  ' t r ue '  s t r u c t u r e  of the  l iv ing  t issue.  
Normal ly ,  t i ssue  is processed b y  f ixat ion,  d e h y d r a t i o n  an d  
p las t ic  embedd ing .  Such  e x t e n d e d  chemica l  t r e a t m e n t  

m i g h t  aI ter  s t r u c t u r e  b u t  th i s  a s sumpt ion ,  t h a t  i t  does 
not ,  has  p roduced  m a n y  successes cover ing  t h e  whole 
field of cell biology. 

Recent ly ,  we h a v e  i n t r o d u c e d  1 an d  ref ined 2 t h e  process  
of u l t r a c r y o t o m y ,  where  f resh t i ssue  is f rozen a n d  cu t  
in to  u l t r a t h i n  sect ions  a t  low t e m p e r a t u r e s  (below 
- -120 ~ P r o v i d e d  t h a t  t h e  t h i n  sect ions  are f reezedr ied 
an d  p ro t ec t ed  f rom r e h y d r a t i o n  b y  v a c u u m  coa t ing  w i t h  
a l ayer  of carbon ,  m e m b r a n e  s t r u c t u r e  is preserved.  I n  a 
r ecen t  p a p e r  s we were n o t  able  to  r e p o r t  c rys tae  in  t he  
v is ib le  m i t o c h o n d r i a  of hepa t i c  cells. W e  h a v e  since 
i m p r o v e d  our  t e c h n i q u e  and,  us ing  a lower acce le ra t ing  
vo l tage  in the  e lec t ron  microscope (40 keV), we are now 
able  to  conf i rm t h a t  m i t o c h o n d r i a  do indeed  h a v e  
c rys tae  (Figure).  The  a s s u m p t i o n  t h a t  chemica l  process ing  
preserves  ' t r u e '  s t r u c t u r e  is suppor ted .  

This  o b s e rv a t i o n  e x t e n d s  t h e  reso lu t ion  of u l t r a -  
c ryo tome  sect ions  down  to  100 A. I t  is hoped  t h a t  s h o r t l y  
the  reso lu t ion  of u l t r a c r y o t o m e  sect ions  will be  c o m p a r a b l e  
to  sect ions  cu t  t h r o u g h  p las t ic  e m b e d d e d  t issue.  

Rdsumd. La t e c h n i q u e  des sect ions  congel@es de t i ssus  
biologiques (u l t rac ryo tomie)  p e r m e t  m a i n t e n a n t  d ' o b t e n i r  
une  r6solu t ion  de 100 A. 
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Mitochondria ill the cytoplasm of a parenehymatous hepatic cell. 
Although the section was prepared by ultraeryotomy with no 
chemical treatment which could preserve structure or enhance 
contrast, the mitochondrial crystae are clearly visible. • 38,000. 

1 S. HODSON and J. MARSHALL, J. Mierose. 91, 105 (1970). 
S. HODSON and L. WILLIAMS, in preparation. 

a We thank the WellcoIne Foundation for supporting this research. 


