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an, das  ba ld  n i c h t  m e h r  yon  den  f ibr igen k le inen  Ves ike ln  
im Z y t o p l a s m a  der  fus ion ie r t en  Zelle zu u n t e r s c h e i d e n  ist. 

Welcher  Ar t  die W i r k u n g  auf  S a r k o l e m m  u n d  Myo- 
b l a s t e n m e m b r a n  ist, k a n n  m i t  s t r uk tu re l l en  B e f u n d e n  
al lein k a u m  erkl i i r t  werden.  H 6 c h s t e n s  fiber die Lokal isa-  
t ion  des pos tu l i e r t en  Einf lusses  is t  eine gewisse Aussage 
m6glich.  Auf  F igur  I f/illt auf, dass  n u t  einer  der  Myob la s t en  
d u t c h  Zy top l a smabr f i cken  m i t  der  MAZ v e r b u n d e n  ist, 
w g h r e n d  die be iden  M e m b r a n e n  gegen den  zwei ten  Myo- 
b l a s t en  h in  auf  der  ganzen  Lgmge i n t a k t  sind.  Dies lgsst  
v e r m u t e n ,  dass  der  U r s p r u n g  der  ( ( m e m b r a n a u f l 6 s e n d e n ,  
W i r k u n g  auf  der  Myob las t ense i t e  zu suchen  ist. ((Fuzzy 
coa ted  vesicles , ,  denen  eine m6gl iche  F u n k t i o n  bet  der  
M e m b r a n f u s i o n  zugesprochen  wird  is, k o n n t e n  bet  Antlie- 
mea n i c h t  b e o b a c h t e t  werden.  H ingegen  e n t h a l t e n  Myo- 
b l a s t en  vor  der  Fus ion  o f tma l s  G r u p p e n  yon  t r a n s p a r e n -  
t en  Ves ike ln  yon  ca. 500A Durchmesse r ,  die d i r e k t  u n t e r  
der  M e m b r a n  gegen die MAZ liegen k6nnen .  Es  is t  n i c h t  
auszuschl iessen,  dass  diese gewisse Stoffe e n t h a l t e n ,  die 
eine W i r k u n g  auf  die Z e l l m e m b r a n  ausi iben.  

Der  V e r s c h m e l z u n g s v o r g a n g  sche in t  n u r  kurze  Zei t  zu 
beansp ruchen .  D a r a u f  1/isst die Se l t enhe i t  schliessen,  m i t  
der  dieser Prozess  b e o b a c h t e t  wird. Auff~Lllig is t  h ingegen,  
dass  die M y o b l a s t e n z a h l  im Laufe  der  E n t w i c k l u n g  suk- 
zessive zurf ickgeht ,  ohne  dass  D e g e n e r a t i o n s s p u r e n  fest-  
zus te l len  sind.  Doch  f inder  m a n  ge legent l ich  m ehr ke rn ige  
Zellen, die eine mos a i ka r t i ge  F e i n s t r u k t u r  aufweisen:  ein 

Tell  des Z y t o p l a s m a s  is t  re ich  an  R i b o s o m e n  ; er e n t s p r i c h t  
dem ehemal igen  M y o b l a s t e n  2, s, 13. 

LIPTON u n d  KONIGSBERG 13 h a b e n  i n t e n s i v  Verwechs-  
lungsmSgl i chke i t en  zwischen Zel l fus ionen u n d  Mitose-  
prozessen  d i sku t ie r t .  I h r e  B e o b a c h t u n g e n  an  M y o b l a s t e n  
k o n n t e n  sie d a n a c h  n u r  als Fus ionen  in t e rp re t i e ren ,  da  die 
Ke rne  s te t s  im I n t e r p h a s e z u s t a n d  vo r l agen  u n d  hie 
S p i n d e l s t r u k t u r e n  fes tzus te l len  waren.  Dasse lbe  gi l t  auch  
ffir Antheraea (vgl. F igu r  2). M i k r o t u b u l i  d~s Spindel-  
a p p a r a t e s  k o n n t e n  n u r  in s ich t e i l enden  lVXyoblasten 
(Figur  3) nachgewiesen  werden.  A u c h  in der  i ibr igen  
F e i n s t r u k t u r  u n t e r s c h e i d e t  s ich diese Ar t  Z e l l k o n t a k t  yon  
der  oben  beschr iebenen .  

Summary. The  fusion of b o t h  m y o b l a s t s  a n d  'Muskel-  
anlagezel len '  d u r i n g  d e v e l o p m e n t  of t he  dorso longi tud i -  
nal  muscles  in A ntheraea polyphemus (Lep.) is shown  a t  t he  
u l t r a s t r u c t u r a l  level. Severa l  cy top l a smic  br idges  are 
fo rmed  s i m u l t a n e o u s l y  b e t w e e n  t he  two cells. I t  is sup-  
posed  t h a t  t he  effect  of b r e a k d o w n  of b o t h  m y o b l a s t  
m e m b r a n e  and  s a r c o l e m m a  or ig ina tes  f rom the  myob la s t .  
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The Effect of Cysteine on the Sed imenta t ion  Profi les  of D N A  of E. coli Cells in Alkal ine Sucrose  

A re l a t i onsh ip  is suspec ted  be t w een  the  m o r t a l i t y  
( reproduc t ion  in tegr i ty )  of t he  cells and  t he  inc idence  and  
recovery  of b reaks  in cel lular  DNA. There fore  some a u t h o r s  
h a v e  s tud ied  t he  co r re l a t ion  be t w een  t h e  effects of 
chemica l  r ad iop ro t ec to r s  on  t he  r e p r o d u c t i o n  i n t eg r i t y  and  
on  t h e  inc idence  and  r ecove ry  of b r e a k s  in DNA, respect -  
ively1-5. The  a c t i v i t y  of cys teamine ,  wh ich  is one of t he  
mos t  effect ive  r ad iopro tec to r ,  was  i n v e s t i g a t e d  m o s t  
i n t e n s i v e l y  in th i s  respect .  I t  was e s t ab l i shed  t h a t  t he  
c y s t e a m i n e  p ro t ec t ed  t he  cells no t  on ly  a g a i n s t  t he  l e tha l  
effects, b u t  also aga ins t  t he  s ing le - s t r and  b r e a k  i nduc ing  
a c t i v i t y  of ioniz ing i r r ad ia t ion .  A compl i ca t i ng  fac to r  
in  t he  i n v e s t i g a t i o n  of p r o t e c t i o n  aga ins t  r a d i a t i o n -  
induced  D N A  b r e a k s  b y  cys tea ln ine  was t he  fac t  t h a t  
due to t he  c o m p o u n d  i tself  d u r i n g  t he  lysis of t he  cells on  
a lka l ine  sucrose g rad ien t s ,  b r e a k s  in D N A  were induced  ~ 3 
This  effect  of c y s t e a m i n e  was found  to be dos e - dependen t  3. 

I n v e s t i g a t i n g  t h e  p r o t e c t i v e  a c t i v i t y  of cys te ine  
( ano the r  good r a d i o p r o t e c t o r  f rom t he  same  chemica l  
group)  we found  also dif f icul t ies  in  e s t ab l i sh ing  of i t s  
r ad iop ro t ec t i ve  effect  aga ins t  r a d i a t i o n  induced  b r e a k s t  
Therefore  i t  was  decided to s t u d y  t he  s ing le - s t r and  b r e a k s  
i nduc ing  effect  of cys te ine  (at  va r ious  concen t ra t ions )  in  
E. coli K12 rec+ cells. These  e x p e r i m e n t s  are descr ibed  in 
t h e  p r e sen t  paper .  

E. coli K12 (AB2497) rec+ b a c t e r i a  7 were label led  in 
t h e i r  D N A  b y  inocu la t i ng  s t a t i o n a r y - p h a s e  cells i n t o  
p r e w a r m e d  'GS '  m e d i u m  8 c o n t a i n i n g  3 H - m e t h y l - t h y m i n e  
(20 ~zCi/ml med ium) .  The  size of t he  i nocu lum was a d j u s t e d  
to al low 3 to 4 gene ra t ions  of g rowth  in t he  label -con-  
t a i n i n g  m e d i a  before  h a r v e s t i n g  t he  cells in  exponen t i a l  
g r o w t h  (at  2 • 108 cells/ml).  To some of t h e  cul tures ,  
cys te ine  a n d  c y s t e a m i n e  (at  va r ious  concen t ra t ions )  
were added  30 m i n  before t he  end  of cu l t i va t ion .  

E x p e r i m e n t a l  p rocedures  e m p l o y e d  for s e d i m e n t a t i o n  
are essen t ia l ly  the  same  as those  descr ibed  b y  McGRATI4 

a n d  WLLLIAMS 9. A m i n o r  mod i f i ca t i on  used was pub l i shed  
e lswhere  6 

P a r t  A) of t he  F igure  ind ica tes  t he  changes  in sed imen-  
t a t i o n  profi le  of DNA,  as p l o t t e d  aga ins t  c o n c e n t r a t i o n s  of 
cyste ine .  The  above  ef fec t  of cys te ine  was t e s t ed  a t  
c o n c e n t r a t i o n s  of 0.5, 1, 2, 5, 10, 15, 20, 30 a n d  50 raM,  
respect ive ly .  P a r t  B) of t h e  F igure  shows t he  effect of 
c y s t e a m i n e  as a con t ro l  a t  c o n c e n t r a t i o n s  of 30 and  50 raM,  
respect ively ,  k n o w n  to  induce  breaks .  Fo r  t he  q u a n t i t a t i v e  
ana lys i s  of t h e  cu rve  we h a v e  used t he  'S 1/2' va lues  as 
descr ibed  b y  VEATCH and  OKADA in 19691~ F r o m  th i s  
va lue  t he  molecu la r  we igh t  of D N A  can  be ca lcu la ted  on  
t he  bas is  of t h e  g iven  equa t ion .  'S  1/2' is the  d i s t ance  
b e y o n d  which  1/2 of mass  of D N A  sed iments .  I t  is expressed  
in ' f r ac t ion  n u m b e r '  f rom the  top.  

No changes  in t h e  s e d i m e n t a t i o n  p a t t e r n s  and  in 'S 1/2' 
of cys t e ine - t r ea t ed  cells a t  concen t r a t i ons  0.5 m M  (curve 
2), 10 m M  (curve 3) and  50 m M  (curve 4) cou ld  be  observed  
as c o m p a r e d  to  t h a t  of t he  u n t r e a t e d  cells (curve 1). 
'S  1/2' va lues  are as follows : cu rve  1 : 17.0 ; cu rve  2 : 17.8 ;' 
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Effect of cysteine on the sedimentation profiles of DNA of E. colt 
cells in alkMine sucrose. Logarithmic phase E. coZi K12 cells labelled 
in their DNA by all-Me-thymine were incubated at 37~ for 30 min 
in 'GS'-medium with and without eysteine and cysteamine. After 
incubation the sedimentation profiles were analyzed by the technique 
described by IV[CGRATH and WILLIAMSg. A) O--@, untreated control; 
V--V, treated with 0.5 mM cysteine; �9169 treated with 10 mM 
cysteine; [ ] - -~,  treated with 50 mM cysteine. Vertical bars indicate 
the 'S 1/2' values. B) O--O, untreated control; A--A, treated with 
30 mM cysteamine; l - - m ,  treated with 50 mM cysteamine. 

curve  3 : 17.1 ; curve  4: 17.6. As the  s ed i men t a t i o n  p a t t e r n  
and the  'S 1/2' were s imilar  a t  the  o ther  concen t ra t ions  
tes ted,  t h e y  were no t  ind ica ted  in the  figure. 

Cys teamine  used as a control  a t  concen t ra t ions  of 30 
and 50 m M  changed bo th  the  s ed imen ta t i on  p a t t e r n  and 
'S 1/2' values. These were found to  be : curve 1 : 17.0 ; curve 
2: 19.5; curve 3: 21.5. 

P re sen t  expe r imen t s  were based o n  our previous  
results  11,1~ according to  which  an asynchronous  syn thes i s  
of macromolecules  was induced  by  cysteine,  i.e. af ter  
add i t ion  of cysteine,  the  ne t  syn thes i s  of IRNA and of 
p ro te in  s topped  i m m e d i a t e l y  whereas  the  DNA synthes i s  
preceeded for abou t  30 rain. This  effect  of cys te ine  
appeared  at  a concen t ra t ion  of 0.2 m M  and i t  reached 
100% at  10 m M .  

I t  follows f r o m t h i s  t h a t  the  cys te ine - t r ea ted  cells are 
able to incorpora te  ~H- thymine  only for abou t  30 rain. 
This fact  becomes  a source of error  in expe r imen t s  in 
which the  incuba t ion  per iod  takes  60-90 min  or more.  
Dur ing  the  i ncuba t ion  per iod longer t h a n  30 min,  the  
un t r ea t ed  cells incorpora te  bigger q u a n t i t y  of radio-  
p ro tec t ive  t h y m i n e  due to the i r  unaf fec ted  DNA synthesis .  

The series of our  expe r imen t s  in which  the  incuba t ion  
per iod was 30 min,  showed t h a t  cys te ine  a t  concen t ra t ions  
of 0.5-50 m M  did no t  change  the  s ed i men t a t i o n  p a t t e r n  of 
DNA, hence p robab ly  did no t  cause s ingle-s t rand  breaks  
of DNA in E.  coli K12. 

Zusammen/assung. Mit bekan~ te r  Methode  wurde  die 
Akt iv i t / i t  des Cysteins in ve rseh iedenen  Konzen t r a t i onen  
fiber das Sed imenta t ionspro f i l  des D N S  yon  Escherichia 
coli }(12 Zellen gepri if t  und festgestel l t ,  dass Cyste in  das 
Sed imenta t ionsprof i l  des DNS n ich t  ver/ inderte .  
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T w o  D i f f e r e n t  A g g r e g a t i o n  P r i n c i p l e s  in  R e a g g r e g a t i o n  P r o c e s s  of D i s s o c i a t e d  S p o n g e  

C e l l s  ( Geod ia  c y d o n i u m  ) 

Species specific reaggregat ion  of dissociated sponge cells 
seems to be res t r ic ted  to a few b ina ry  combinations1,2.  
In  an ex tens ive  s tudy ,  JOHN et al. 2 d e m o n s t r a t e d  t h a t  
aggregat ion  of dissociated sponge cells f rom di f ferent  
species in i t ia tes  as a r a n d o m  process.  In  a la ter  stage, a 
sor t ing  out  of the  cells f rom one species occurs, un i t ing  all 
homologous  cells. In  order  to u n d e r s t a n d  the  basic 
mechan i sm of th is  observat ion,  two  d i f ferent  aggregat ion 
pr inciples  have  to  be pos tu l a t ed :  a non-specif ic  one, 
responsible  for t he  ear ly  phase  of agg rega t i on  of bi- 
specific cell mix tures ,  and a n o t h e r  of h igher  specifici ty,  
causing species-specific aggregat ion  in the  late phase.  
In  a previous  pape r  3 we were a b l e  to  show t h a t  the  
aggregat ion  process  of dissociated sponge ceils f rom the  
species Geodia cydonium Jam.  occurs in 3 discrete  steps,  
s t a r t ing  in an ear ly  phase  wi th  t he  in i t ia t ion  "of p r i m a r y  
aggregates,  followed by  a subsequen t  fo rma t ion  of 

secondary aggregates, and a late phase with a reconstitu- 
tion of functional aquiferous systems by rearrangement 
in the secondary aggregates. This paper deals with the 
biochemical nature of the first two aggregation phases. 

The primary aggregation phase. W as h ed  cells f rom 
Geodia cydonium, chemical ly  dissociated wi th  calcium- 
and  magnes ium-f ree  artificial  sea wa te r  conta in ing  20 m M  
E D T A  and t r y p s i n  3, reaggregate  when  placed in to  
calcium- and magnes ium-con ta in ing  art if icial  sea wa te r  
wi th in  45 min, forming  compac t  p r i m a r y  aggregates  of 
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