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cor responding  increase of the  yield of i sochromat id  
breaks  (i). The opposi te  effect,  i.e., an increase in t he  
yield of ch roma t id  t rans loca t ions  accompanied  b y  a 
decrease in the  yield of i sochromat id  breaks,  was found  
af ter  combined  t r e a t m e n t  w i th  urea  and  X-rays .  All 
resul ts  summar ized  in the  Table  are s ignif icant  a t  the  
0.1% level (z-square test) .  Similar i : t  ra t io  shifts  have  
been  observed  for all recovery  t imes  t e s t ed  (see Table) 
and also af ter  prolonged urea p r e t r e a t m e n t s  (6 and 8 h). 

Three  conclusions m a y  be d rawn  f rom the  p resen t  
resul ts :  1. Urea  pre-  or combina t ion  t r e a t m e n t s  remain  
w i t h o u t  inf luence on the  p a t t e r n s  of i n t r ach romosomal  
d i s t r ibu t ion  of ch roma t id  aber ra t ions  induced  by  the  
c las togens men t ioned  above. 2. Urea  exer t s  a different ia l  
c l a s togen-dependen t  (hA, MI, MH and 3HT on the  one 
hand ,  X- r ays  on the  other) influence on the  i : t  ra t ios  
found  af ter  t r e a t m e n t  w i th  the  c las togens:  The quan t i -  
t a t i ve  change of the  yield of one of the  two  aber ra t ion  
t y p e s  (i or t) was found to  be regular ly  accompanied  by  an 

opposi te  change of the  f r equency  of the  o ther  t ype  which  
comple te ly  compensa t ed  for the  first.  3. In  t he  case of 
t r e a t m e n t  wi th  EA, MI and  ~HT, urea  is w i thou t  effect  
on the  to ta l  yield of induced ch roma t id  aberra t ions .  The 
yield of X - r a y  induced  ch roma t id  aber ra t ions  becomes  
increased wi th  urea  p r e t r e a t m e n t ;  a decreased yield of 
MH- induced  ch roma t id  aber ra t ions  is ob ta ined  after  urea  
p r e t r e a t m e n t .  

We are p resen t ly  unable  to  expla in  these  mutagen-  
specific effects of urea. Very  similar results  have,  however ,  
been  ob ta ined  by  GEBHART10 af ter  combined  t r e a t m e n t s  
of h u m a n  lymphocy te s  w i th  Tren imon  and  various amino  
acids. We  hope  t h a t  fu r the r  expe r imen t s  will provide  a 
more  detai led ins ight  into the  mechan i sms  under ly ing  
the  differential ,  mutagen-spee i f ic  modif ica t ions  by  urea of 
aber ra t ion  yield and  aber ra t ion  spec t rum.  

10 ]~. GEBHART, Humangenetik 18, 237 (1973). 
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Summary. For  ob ta in ing  a be t t e r  yield of es tabl ished lines of embryonic  Drosophila cells, insulin p roved  to be a useful  
subs tance  to be added  to  the  cul ture med ium.  10% of lines became establ ished,  showing a p r ed o mi n an t l y  diploid 
ch romosome  number .  

The e s t ab l i shmen t  of cell lines of Drosophila in v i t ro  is 
obvious ly  an i m p o r t a n t  s tep  for the  s t u d y  of several  
p rob lems  of genet ics  such as cell d i f fe ren t ia t ion  and  gene 
ac t ion  ; therefore  t he  possibi l i ty  of ob ta in ing  a suff icient ly 
h igh  p ropor t ion  of cell lines in a re la t ively  shor t  t ime  is of 
f u n d a m e n t a l  impor tance .  

Sor far  the  e s t ab l i shmen t  of lines f rom embryon ic  cells 
ob t a ined  ill the  same condi t ions  as ours has  been  very  
i r regular  ~-5 and the  n u m b e r  of lines ob ta ined  f rom pri-  
m a r y  cul tures  is still  low. Moreover,  i t  is still  impossible  
to  p red ic t  (even roughly) the  t ime  needed  by  p r i m a r y  
cul tures  to  s t a r t  growing cont inuous ly  and  the  f requency  
of con t inuous  lines. To improve  the  p roduc t ion  of con- 

The effect of insulin on growth of D. melanogaster embryonic cells 
ill vitro 

Insulin No. primary No. continuous Continuous lines 
concentration cultures lines (%) 
(mU/ml) 

1st experiment started in November 1974 
0.002 �9 20 1 5 
1.85 20 5 25 
3.70 20 - 
7.40 20 2 10 

t inuous  lines f rom p r i mary  cul tures,  we took advan t age  of 
a paper  by  SEECOF and DEWI~URST% in which  it is br ief ly 
men t ioned  t h a t  insulin added  to  the  med i u m seems to  
faci l i tate  t he  in i t ia t ion  of con t inuous  cell lines. The aim 
of the  p re sen t  work  was to  increase th is  f requency  b y  
supp lemen t ing  the  m e d i u m  wi th  d i f ferent  doses of in- 
sulin. The expe r imen t  consis ted  in se t t ing  up 80 p r i m a r y  
cul tures  f rom the  wild s tock  Varese of D. melanogaster 
according to the  m e t h o d  of growing cells in v i t ro  of 
ECHALIER and  OHANESSIAN e. Thus  20 p r i m a r y  cul tures  
were set  in a m e d i u m  w i t h o u t  insulin, and 60 cul tures  in a 
med i u m supp lemen ted  wi th  insulin in the  following doses : 
1.85 mU/ml ,  3.70 mU / ml ,  7.4 mU/ml ,  each dose being 
t e s t ed  on cultures.  

Insul in  was ob ta ined  f rom B D H  (bovine, crystal l ine,  
24.4 U/mg).  The three  doses were es tab l i shed  wi th  reference 
to  the  dose used by  SEECOr and  DEWHURST 6. As cell 
lines we considered those  p r i m a r y  cul tures  which  re- 
quired to be subcu l tu red  owing to  the  excessively h igh  
cell concen t ra t ion .  W i t h i n  a f ixed per iod (3 months) ,  we 
counted  the  lines which  requi red  subcul tur ing.  Those 
which  failed to  show any  g rowth  at  the  end of the  3rd 
m o n t h  were discarded.  To date ,  the  ma j o r i t y  of the  lines 
have  undergone  several  passages.  

To ob ta in  p re l iminary  in fo rmat ion  on the  caryo type ,  
slides of each line were p repa red  and conven t iona l ly  
s ta ined  wi th  orcein. The e x p e r i m e n t  was pe r fo rmed  twice.  

2nd Experiment started in May 1975 
0.002 �9 20 - 
1.85 20 2 10 
3.70 20 2 10 
7.40 20 2 10 

aln unsupplemented medium traces of insulin may derive from fetal 
calf serum. 
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The  d a t a  p r o v i d e d  b y  t he  2 exper imen t~  are g iven  
s e p a r a t e l y  in t he  Table ,  wh ich  c lear ly  revea ls  a pos i t ive  
resul t .  The  h o m o g e n e i t y  be tween  t he  two sets  of d a t a  is 
r emarkab l e ,  as also t he  s imi lar  response  to all 3 insul in  
doses. The  n u m b e r  of cell l ines o b t a i n e d  is 13/120, i.e. 
10.83%. The  on ly  cell l ine o b t a i n e d  w i t h l o u t  insu l in  (i.e. 
1/40 or 2.5%) cor responds  to expec ta t ion ,  since i t  conforms  
to  t h e  resu l t s  o b t a i n e d  b y  t h e  a u t h o r s  a l r eady  quoted .  
A t  t he  p r e s e n t  da t e  (end of Oc tobe r  1975), 9 l ines are on  
t he i r  way  to  b e c o m i n g  es tab l i shed ,  i.e. to  r each  t he  con-  
v e n t i o n a l  n u m b e r  of passages  (70). 4 f u r t h e r  l ines are in  a n  

earl ier  s tage.  A p r e l i m i n a r y  s u r v e y  to  d e t e r m i n e  the  ca ryo-  
t y p e  of t h e  l ines o b t a i n e d  ind ica tes  t h a t  all  of t h e m  are 
p r e d o m i n a n t l y  diploid.  The  i n d i v i d u a l  ch ro mo s o mes  look 
n o r m a l  or close to  no rma l i t y .  

As a genera l  conclus ion  i t  seems t h a t  in su l in  increases  
s ign i f i can t ly  c o n t i n u o u s  g r o w t h  in p r i m a r y  cu l tu res  of 
e m b r y o n i c  cells of Drosophila. T h e  ac t ion  m e c h a n i s m  of 
insu l in  r e m a i n s  to  be  ascer ta ined ,  as also t h e  o p t i m a l  
dose. T h e  lack of di f ference b e t w e e n  t h e  resu l t s  of t h e  3 
doses emp loyed  m a y  s ignify  t h a t  all were far  above  t h e  
m i n i m u m  requ i red  for in f luenc ing  cell g rowth .  

N u c l e a r  P r o j e c t i o n s  in T u m o u r  Cel ls  and  Large  C h r o m o s o m e  M a r k e r s  
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Summary. The  app l i ca t ion  of b a n d i n g  t echn iques  on cytological  smears  f rom pleura1 effusion in a case of h i s t iocy t ic  
s a r coma  has  p rov ided  d i rec t  ev idence  for cor respondence  b e t w een  nuc lea r  p ro jec t ions  in  t u m o r  cells a n d  ex t r a  large 
c h r o m o s o m e  m a r k e r s  obse rved  in t he  neoplas t ic  k a r y o t y p e  o b t a i n e d  b y  d i rec t  p repa ra t ions .  

Severa l  a u t h o r s  1-4 h a v e  r epo r t ed  t h e  presence  of 
nuc lea r  p ro j ec t ions  in  t h e  i n t e rphase  nuclei  of va r ious  
t u m o u r s  in assoc ia t ion  w i t h  large  c h r o m o s o m e  markers .  
These  p ro t ru s ions  are read i ly  obse rved  in well  f l a t t ened  
neoplas t ic  cells of t he  c h r o m o s o m e  p r e p a r a t i o n s  as well as 
in  cyto logica l  smears ,  h is to logical  sect ions  5, and  even  in 
b locks  p r e p a r e d  f rom neoplas t ic  p leura l  effusions6.The 
size of t he  c h r o m o s o m e  m a r k e r s  a n d  t h e  nuc lea r  v o l u m e  
a p p e a r  to  inf luence  s ign i f i can t ly  t he  obse rva t i on  of t h e  
p ro jec t ions :  in fac t  a b n o r m a l l y  long ch romosomes  an d  
diploid  or hypod ip lo id  sets  seem to f a v o u r  t he  de t ec t ion  
of these  nuc lea r  ex t rus ions  6. 

In  th i s  connec t ion  we should  like to  add  d i rec t  ev idence  
t h a t  t h e  nuc lea r  p ro jec t ions  do in fac t  co r respond  to  t h e  
presence  of e x t r e m e l y  long c h r o m o s o m e  marker s .  

Di rec t  c h r o m o s o m e  p rep a ra t !o n s  f rom a p leura l  effusion 
in a p a t i e n t  af fected b y  h i s t iocy t i c  s a r co ma  showed in 
94% of t h e  m e t a p h a s e s  the  presence  of a pseudodip lo id  
k a r y o t y p e  cha rac t e r i zed  b y  a g i a n t  s u b m e t a c e n t r i c  
c h r o m o s o m e  (Figure  1) whose  l e n g t h  was a p p r o x i m a t e l y  
2, 5 t imes  t h e  l e n g t h  of t h e  long a r m  of the  A 1 chromosome.  
B a n d i n g  t echn iques  w i t h  qu inacr ine7  an d  t ryps inS  
d e m o n s t r a t e d  t h a t  th i s  a b n o r m a l  c h r o m o s o m e  was con-  
s t i t u t e d  b y  a whole  A 1 c h r o m o s o m e  jo ined w i th  a large 

Fig. 1. Pseudodiploid metaphase showing a giant submetacentric 
chromosome marker (arrow). Direct preparation from pleural effu- 
sion. 

Fig. 2. Structural constitution of the marker chromosome demon- 
strating the involvement of a whole A 1 chromosome and a large 
segment of the q arm of a Ca0 chromosome (trypsin banding techni- 
que). 


