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induce  fo rma t ion  o f  p s e u d o p o d s  in the n e a r b y  a rea  o f  
the surface; in this way  the active zone will  g radua l ly  
increase.  In  contrast ,  the zones o f  the  edge in which 
p s e u d o p o d i a l  a t t a c h m e n t  is no t  eff icient  will  be  grad-  
ual ly  inac t iva ted .  Possibly,  this inac t iva t ion  is 
achieved first by  the m i c r o t u b u l e - i n d e p e n d e n t  
mechan i sm and  la te r  s t r eng thened  and  ex tended  by  
the m i c r o t u b u l e - d e p e n d e n t  process.  In  such a way  the 
cell  m a y  'choose '  the most  adhes ive  substrate ,  it  m a y  
or ient  i tself  with regard  to the  curvatures  o f  the 
subs t ra te  etc. Thus,  we are  now beg inn ing  to dist in-  
guish the m a i n  groups  o f  func t iona l ly  di f ferent  reac- 
t ions which form the basis  o f  complex  cell m o r p h o g e -  
netic  behaviour .  Our  knowledge  o f  the  p h e n o m e n o l o -  
gy o f  these react ions  is still far  f rom comple te  and  our  
ignorance  o f  the mo lecu la r  mechan i sms  o f  these reac-  
tions is still p ro found .  A n o t h e r  f u n d a m e n t a l  unso lved  
p r o b l e m  is tha t  o f  the role o f  morphogene t i c  react ions  
in the  regu la t ion  o f  cell me tabo l i sm,  p ro l i fe ra t ion  and  
di f ferent ia t ion.  To take  on ly  1 example ,  n o r m a l  f ibro-  
blasts  pro l i fe ra te  only  when  they  are a t t ached  to the  
subs t ra te  bu t  not  in su spended  state 32-34. W e  know 

noth ing  abou t  the mechan i sms  o f  this ' anchorage  
dependence  o f  growth ' .  
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Concluding remarks 

by Marjorie A. England 

Department o f  Anatomy, University of  Leicester, Leicester LE1 7RH (England) 

All  in vi t ro cell  cul tures  are  ar t i f ic ial  systems which  
al low invest igators  to ana lyse  the responses  to cells in 
their  i m m e d i a t e  env i ronmen t  and  hopefu l ly  to re la te  
these responses  to n o r m a l  and  m a l i g n a n t  states in 
vivo. Pioneers  in this f ield were conf ron ted  by  the 
inheren t  diff icult ies o f  work ing  with  s t ruc tured  tissues 
and  they  dec ided  to es tabl ish v iab le  in vi tro me thods  
and  def ine  the  bas ic  t e rmino logy  for ce l lu lar  activit ies 
such as contac t  gu idance  and  inhibi t ion .  The i r  com-  
m o n  l a n g u a g e  has  a l lowed compar i sons  to be  m a d e  

be tween  dif fer ing cell types to es tabl ish bo th  the 
s imilar i t ies  and  differences.  
Since this in i t ia l  work, n u m e r o u s  factors affect ing in 
vi tro cell m o v e m e n t  have  been  r epor t ed  and  ana lyzed  
in detai l .  The  compos i t ion  o f  the media ,  the  phys ica l  
con fo rma t ion  and  chemica l  compos i t ion  o f  the sub- 
strates,  the cell type,  age and  state o f  d i f fe rent ia t ion  
all  p l ay  an  in tegra l  role. Joan  H e a y s m a n  descr ibes  
how, unt i l  recently,  the  ma jo r i ty  o f  in vi tro studies 
were devo ted  ei ther  to cell l ocomot ion  or  growth and  
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division. To further complicate analysis of  events 
studies were frequently undertaken independently by 
morphological workers and biochemists. 
The morphological  studies revealed the patterns of  
cell movement  allowing the investigator to analyse 
them in a step-by-step manner  and the biochemical 
investigations played an important  role in establishing 
cell membrane  configurations and correlating internal 
cell morphology with chemical composition. However, 
the strength of combined morphological and bio- 
chemical analysis is apparent  from the recent surge of 
information and as in the puzzle-review. Cells are no 
longer described solely in terms of  their shape and all 
of  the contributors consider the combination of mor- 
phological and biochemical information. For exam- 
ple, Vasiliev considers pseudopodia not only in their 
relation to their cytoskeletal elements, but also to their 
position in the culture system, and the clustering of  
membrane  receptors. Grinnell discusses in vitro and 
in vivo cell-substratum interactions as a biochemical 
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problem. With this multidisciplinary approach it has 
become apparent  that substrata morphology and bio- 
chemistry are of  even greater importance than pre- 
viously anticipated. However, as more information is 
correlated from 3-dimensional studies with collagen 
lattices and Sterispon, the inherent weakness of  the 2- 
dimensional substrate system becomes apparent.  The 
magnitude of  the 3-dimensional problem is also ap- 
parent in the difficulties which Mareel found when 
assessing in vitro penetration of  malignant cells into 
normal  ones by 2-dimensional methods of assessment. 
As a possible solution to 3-dimensional analysis 
L6fberg and Ebendal have suggested using embryonic 
tissues as models; Trinkaus and his co-workers have 
used such tissues to great advantage. The suggestion is 
an exciting one! Perhaps more workers should now 
return to the transparent in vivo environment of  the 
embryo to study the movement  of  normal cells and 
their encounters with malignant ones. 
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Microbiological transformations offl-sitosterol and stigmasterol by a soil pseudomonad 1 

S. B. Mahato and S. Banerjee 

Indian Institute of  Experimental Medicine, Calcutta - 700 032 (India), 18 July 1979 

Summary. Fermentation of fl-sitosterol by a soil pseudomonad resulted in the formation of 4-stigmasten-3-one, 4-stig- 
masten-3-one-6fl-ol and 5-stigmasten-3fl, 7a-diol. In case of stigmasterol the metabolites isolated and characterized were 
4, 22-stigmastadien-3-one, 4, 22-stigmastadien-3-one-6fl-ol and 5,22-stigmastadien-3fl, 7a-diol. 

fl-Sitosterol is widely distributed in the plant kingdom. 
Enormous quantities of sitosterols accumulate during the 
isolation of stigmasterol from plant sources 2, but remain 
unutilized due to the absence of a suitable process for 
degradation of the saturated C-17 side chain. A few 
microbiological processes 34 for oxidizing and cleaving 
the side chain have been reported, but until now none is 
in use on a production basis. During our work on the 
isolation of microorganismus capable of cleaving the side 
chain of/?-sitosterol we came across a soil pseudomonad 
capable Of using fl-sitosterol as a sole source of carbon. 
This bacterium can also convert stigmasterol in the same 
way as it does fl-sitosterol. 
The soil pseudomonad was isolated by enrichment culture 
on fl-sitosterol. The microorganisms were found to grow on 
fl-sitosterol and stigmasterol and produce metabolites 
under various aerobic conditions~ but the best yields were 
obtained at 30 ~ in mineral salt medium (substrate con- 

centration, 500 gg/ml). Fermentation of fl-sitosterol (1) by 
the bacterium yielded 3 compounds. 
Compound 1 (yield 15%), m.p. 97-98~ [a]~ +79 ~ (c, 
1.56 in CHCI3), was found to be identical with 4-stig- 
masten-3-one (II) by comparison with an authentic sample. 
Compound 2 (yield 2%), C29H4802 (M + 428), m.p. 207- 
209~ [a]~5+18 ~ (c, 0.56) was characterized as 4-stig- 
masten-3-one. 6fl-ol (Ill) by comparison with an authentic 
specimen prepared from fl-sitosterol 6. 
Compound 3 (yield 2%), C29H500 2 (M + 430), m.p. 210- 
212 C, [a]~-70.5 ~ (c, 0.55) gave a deep blue colour 
with SbC13 (in CHC13) indicating it to be a 7-hydroxy 
derivative of fl-sitosterol 7-8. This compound was finally 
characterized as 5-stigmasten-3fl, Va-diol (IV) by direct 
comparison with an authentic specimen 9. 

Fermentation of stigmasterol (V) with the bacterium also 
yielded three metabolites. 


