
k ind  of ver t ices  are  m a r k e d  (.) [3]. W e  p r e sen t  a g raph- theo-  
re t ical  s y m b o l i s m  which  shou l d  faci l i ta te  easy  a n d  prac t ica l  
s y s t e m a t i z a t i o n  of a n y  se t  of pos i t ional  i somers .  If  a se t  of 
pos i t ional  i somers  is r ep re sen t ed  by  g r aphs  G~, G 2 . . . . .  G~ a n d  
if ver t ices  m a r k e d  as �9 and  belortging to  t h e  edges are  r emoved ,  
a se t  of par t i a l  g r aphs  [6] G~, G~ . . . . .  G~ of g raphs  Gi (i = t ,  
2 . . . . .  n ) ,  which  cor respond  to re la ted  h y d r o c a r b o n s  is ob- 
ta ined,  e. g. : 

T h e n  we p o s t u l a t e  t h a t  t he  topological  fac tors  wh ich  m a k e  
(III) more  s tab le  (lower energy) t h a n  (IV) would f avour  ( I )  
over  (II). Some of these  t o p o l o g y - d e p e n d e n t  factors  are g iven  
in our  earlier work  [7]- I n  t h e  e x a m p l e  p resen ted  above,  t he  
topological  rule s t a t e s  t h a t  t h e  qu inono id  s t r u c t u r e  (IV) is more  
reac t ive  t h a n  t h e  delocalized s t r u c t u r e  (III) ,  i .e. b r a n c h i n g  
decreases  t he  ene rgy  of con j uga t ed  s y s t e m s  (except  in t he  case 
of 4 - m e m b e r e d  r ings  only ,  where  a smat I  ene rgy  ga in  is ob- 
served,  compa re  (V) a n d  (VI)) [7]. 

T h u s ,  b e n z o i n ' a n  (I) shou ld  be more  s table  t h a n  i sobenzofu ran  
(II), and  consequen t ly ,  t h e y  shou ld  differ  in the i r  s t r u c t u r e s  
and  proper t ies .  Th i s  r e su l t  is cons i s t en t  w i t h  more  r igorous  
q u a n t u m - m e c h a n i c a l  ca lcu la t ions  ~8] a n d  expe r i men t a l  f ind-  
ings  [5]. 
W e  h a v e  s t ud i ed  va r ious  se ts  of pos i t ional  i somers  (conta in ing  
one or more  he t e roa toms)  a n d  our  resu l t s  h a v e  a lways  been  
compa t ib l e  w i th  e x p e r i m e n t a l  facts .  
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Autoradiography of Microgels 
V. NeuhoH,  D. I. W o l f r a m  and  R.  Ri~ehel 

M a x - P l a n c k - I n s t i t u t  ffir exper imente l l e  Medizin,  
Arbe i t sg ruppe  Neurochemie ,  G6t t ingen ,  G e r m a n y  

T h e  a u t o r a d i o g r a p h y  of po l yac ry l ami de  microgels  p r e p a r e d  in 
capil laries [1 ] is of  par t i euIa r  i n t e r e s t  for recording,  :for exampIe ,  
t he  incorpora t ion  in or b i nd i ng  of r ad ioac t ive  s u b s t a n c e s  to 
prote ins .  P lac ing  t he  round ,  m o i s t  microgels  on a sens i t ive  
X - r a y  f i lm is u n s a t i s f a c t o r y  because  of t he  sma l l  a rea  of 
c o n t a c t  and  because  t he  gets d ry  o u t  a n d  s h r i n k  u n e v e n l y  
d u r i n g  exposure .  B o t h  d r awbacks  are  e l imina t ed  b y  freeze- 
d ry ing  t h e  microgels  before a i i to rad iography .  T he  gels can  be 
ini t ia l ly  s t a i ned  a n d  e v a l u a t e d  mic rodens i tomet r i ca l ly ,  a f te r  
wh ich  t h e y  are t r ans fe r r ed  to a Pe t r i  d i sh  con ta in ing  a b o u t  
2 m m  of water ,  a n d  t h e  whole  is frozen.  T he  Pe t r i  d i sh  is t h e n  
p laced on a second,  precooled p la te  a n d  t h e  c o n t e n t s  are  
lyophil ized.  The  e m b e d d i n g  in  ice ensures  t h a t  t he  gels r e t a in  
the i r  ex t e rna l  fo rm on f reeze-dry ing  and  are  there fore  unab le  
to shr ink .  If  f u r t he r  s tab i l i za t ion  of t he  gels du r i ng  freeze- 
d ry ing  is desired,  t h e y  can  be  e m b e d d e d  in a 2 m m  layer  of  

0 .5 -1% agarose  f rom which  t h e y  are easi ly sepa ra ted  af te r  
dry ing .  If no e q u i p m e n t  for f reeze-drying is avai lable,  t h e  we t  
agarose  layer  can  be  wiped  free of air bubb les  wi th  a we t t ed  
fi l ter paper  and  t h e  p la te  t h e n  dr ied  in  an  oven  a t  37 ~ A 
fas te r  m e t h o d  of d ry ing  is to ho ld  t he  gels in sof t  tweezers  an d  
s u s p e n d  t h e m  for a few m i n u t e s  ver t ica l ly  in abso lu te  e thanol .  
Comple te  d e h y d r a t i o n  requi res  a p p r o x i m a t e l y  30 min  ill abs .  
e thanol .  D u r i n g  th i s  p rocedure  t he  gels sh r i nk  more  or less 
even ly  so t h a t  a u t o r a d i o g r a m s  m a y  be  prepared .  
If  t he  gels are no t  a l r eady  f la t  a f te r  dry ing ,  t h e y  m a y  be 
pressed  be tween  two glass pla tes .  T h e y  are t h e n  p laced on a 
3 • 3 -cm glass p la te  and  f ixed to t he  p la te  wi th  a drop of 
celloidin (t % in e the r / e thano l  50:50). F ina l ly  t he  sens i t ive  
f i lm f rom rad ia t ion-p ro tec t ion  badges  and  a second glass p la te  
are laid on t he  top  in t he  da rkroom,  and  t he  two p la tes  f ixed 
in pos i t ion  w i th  adhes ive  tape .  Af ter  exposure  for a su i tab le  
l eng th  of t ime ,  t he  f i lm is developed  as usual .  For  t he  de tec t ion  
of ve ry  weak  rad ioac t iv i ty ,  e.g. aFI r ad ioac t iv i ty  in fa in t  
p ro t e in  bands ,  i t  m a y  be  advis ib le  to use  i n s t ead  of t he  X - r a y  
f i tm the  f i lm-s t r ipp ing  t e c h n i q u e  on  aga rose -embedded  gels. 
W h e n  dr ied  gels are  placed in acet ic  acid,  t h e y  swell  up  an d  
a s s u m e  the i r  or iginal  shape ,  and  t h e  p rev ious ly  s t a ined  b a n d s  
appea r  unchanged .  The  gels can  t h e n  be  cu t  in to  slices an d  
fu r t he r  eva lua t ed  b y  l iquid sc in t i l la t ion  count ing .  I n  t h e  
e x a m p l e  s h o w n  in Fig. l ,  h u m a n  s e r u m  a l b u m i n  p repa ra t i on  

Fig. t .  On  t he  r igh t  is t h e  a u t o r a d i o g r a m  ob ta ined  f rom th ree  
freeze-dried 5 ~zl microgels  af ter  f r ac t iona t ion  a n d  s t a in ing  
wi th  amido  b lack  of a h u m a n  a l b u m i n  so lu t ion  (on left) 
con t a in ing  t he  m o n o m e r  and  th ree  po lymer ic  forms.  The  
a l b u m i n  so lu t ion  was  reac ted  w i th  14C-dansyl chloride pr ior  to 
electrophoresis .  E x p o s u r e  t ime  8 h, magn i f i ca t ion  3 X 

con ta in ing  po lymers  as well as m o n o m e r  was t r ea t ed  wi th  
l~C-dansyl  chloride (specific a c t i v i t y  98 Ci/mole) and  f rac t ion-  
a t ed  on  5 ~tt p o l y a c r y l a m i d e - g r a d i e n t  gels [2]. Af t e r  s t a i n in g  
w i t h  amido  black,  t he  gels were lyophiI ized a n d  exposed  to 
t h e  X - r a y  f i lm for 8 h. I n  add i t ion  to t he  in tense  b lacken ing  
of t he  a l b u m i n  m o n o m e r ,  3 fu r the r  b a n d s  of po lymer ic  fo rms  
are  clearly demons t r ab l e .  
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P o l y m e t h a c r y l n i t r i l  (PMAN) i s t  in  se inem M o n o m e r e n  re la t iv  
sch lech t  16slich u n d  fgllt  im  Ver laufe  der  Po lymer i s a t i o n  
gelar t ig  aus,  so dab  m a n  die P o l y m e r i s a t i o n  yon  Me thac ry l -  
ni t r i l  zun~ichst weder  e indeu t ig  als he t e rogene  noch  als h o m o -  
gene P o l y m e r i s a t i o n  beze ichnen  k a n n  [l, 2]. Die  w~hrend  
der  Po lymer i s a t i on  beobach t e t e  R e a k t i o n s b e s c h l e u n i g u n g  
hie l ten  Vance /Grass ie  [3] fur  den  Ef fek t  e iner  Ve run re in igung ,  
wbhrend  E n g e l / M e h n e r t  [4] fes ts te l l ten ,  dab  sie in V e r b i n d u n g  
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