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T h e  Cel l  Cyc le  of an  E s t a b l i s h e d  L ine  of Drosophila melanogaster Cel l s  in  v i t r o  

Several  cell lines have  been es tabl ished by  ]~CHALIER 
and OHANESSIAN 1 f rom p r imary  cul tures  of embryonic  
cells of Drosophila melanogaster. This mater ia l  is of in teres t  
for s tudies  on several  biological problems.  A knowledge 
of the  cell cycle and of ka ryo typ ic  var ia t ion  in these  cells 
is a useful basis for any  fur ther  invest igat ion.  Moreover; 
it is of in teres t  to compare  th is  k ind  of da t a  wi th  those  
previously  ob ta ined  on embryonic  cells of the  same species 
in sho r t - t e rm cultures by  DOLFINI and TIEPOLO 2. In  th is  
note  we repor t  on the  cell cycle and the  dura t ion  of its 
d i f ferent  phases  of one of these  cell lines, de t e rmined  by  
means  of pulse labelling wi th  t r i t i a t ed  thymidine .  

We  recall t h a t  DNA is synthes ized  dur ing  only a pa r t  
of the  in te rphase  which  is called the  S period. Be tween  
the  end of t e l � 9  and the  beginning  of S there  is a 
period called G 1 and be tween  the  end of S and the  
beginning of p rophase  a per iod called G 2. 

Material and me~hod. Cell cul tures:  The analysis  w a s  
per formed on the  line named  Kc. At  t he  t ime  of the  
exper iments ,  the  line had  been cu l t iva ted  for 15 m o n t h s  
wi th  27 passages.  A ka ryo typ ic  analysis  of the  cells had  
previously  shown t h a t  t h e y  were diploid (EcHAXlER and  
OHAI~ESSlAI~I). The cells were grown at  26~ on cover- 
slips in Le igh ton  tubes  in an appropr ia te  med ium (EcI~A- 
LIER, OHANESSIAN and BRUN a) supp lemen ted  wi th  20% 
foetal  calf serum. 

De te rmina t ion  of the  periods of t he  cell cycle: We 
followed the  pulse labelling method ,  which consis ts  in 
f ixing samples  of tile cell popula t ion  at  various in tervals  
af ter  a shor t  exposure  to 3H- thymidine  and  in p lo t t ing  
the  percen tage  of labelled me taphases  scored agains t  t he  
t ime af ter  the  pulse (HOWARD and PELC4). 3H_thymidine 
(Amersham,  specific ac t iv i ty  3 C/mM) at  a f inal  concen- 
t r a t ion  of 0.5 ~C/ml was added  to  3 series of 12 tubes ;  
each series was ob ta ined  by  t rans fe r r ing  the  cells of one 
cul ture  flask 2 days  before the  beginning  of the  experi-  
ment .  The cells were washed  twice in Locke ' s  solut ion at  
26 ~ and  incuba ted  in fresh med ium wi th  cold t h y m i d i n e  
a t  a concent ra t ion  100 t imes  higher  t h a n  t h a t  of ~H- 
thymidine .  At  various in tervals  af ter  labell ing (~/2, 1, 3, 
6, 9, 12, 14, 18, 21, 24, 30, 36 h) the  ceils were t r ea t ed  
wi th  hypoton ic  solut ion (1% sodium citrate) for 30 min,  
f ixed wi th  a 3:1 mix tu re  of me thano l  and glacial acetic 
acid for 30 min, air-dried and s ta ined wi th  acetic orcein. 
In  each slide, abou t  50 me taphases  were scored. Auto-  

rad iographs  were p repa red  by  the  s t r ipping fi lm method ,  
using A R  10 K o d a k  fi lm and exposed for 12 days.  The 
percen tage  of labelled me taphase s  was de termined,  scoring 
a cell as labelled when  the  ra t io  be tween  the  n u m b e r  of 
grains on the  cell and the  n u m b e r  of background  grains 
was higher  t h a n  one. The a m o u n t  of background  was 
es t imated  by  count ing  the  n u m b e r  of grains over  an 
ad jacen t  area of app rox ima te ly  the  same size. 

Results and discussion. The results  of the  3 paral lel  
exper imenta l  series are shown in the  Figure and in t he  
Table. The average dura t ions  of G 1, S and G 2 phases  
were es t imated  at  1.8, 10.0 and  7.2 h respect ively .  The 
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After labelling 

Percent of labelled metaphases plotted against the time after the 
pulse. �9169 experiment I ; �9 . . . .  �9 . . . .  O, experiment I I ; A--A--A, 
experiment III. 
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Number of metaphases scored at each time interval and percentage of labelled inetaphases 
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Experiment I Experiment II Experiment III 

No. of No. of Labelled 
scored labelled metaphases 
metaphases metaphases (%) 

No. of No. of Labelled 
scored labelled metaphases 
metaphases metaphases (%) 

No. of No. of Labelled 
scored labelled metaphases 
metaphases metaphases (%) 

1/2 50 3 6.0 51 1 2.0 50 0 0.0 
1 49 3 6.1 57 2 3.5 54 1 1.8 
3 55 8 1 4 . 5  . . . . . .  
6 56 15 26.8 48 15 31.2 55 27 49.1 
9 48 32 66.7 29 19 65.5 49 44 89.8 

12 51 37 72.5 51 43 84.3 50 41 82.0 
14 52 35 67.3 52 43 82.7 49 38 77.5 
!8 54 24 44.4 54 21 38.9 25 11 44.0 
21 51 24 47.1 52 24 46.1 51 15 29.4 
24 51 15 29.4 53 7 13.2 55 26 47.3 
30 52 36 69.2 52 33 63.5 51 38 74.5 
36 53 31 58.5 39 26 66.7 48 31 64.6 
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d u r a t i o n  of the  t o t a l  gene ra t ion  t i m e  or G T was 18.8 h 
on a n  average.  

The  f ind ings  conce rn ing  t h e  l e n g t h  of G, are conf i rmed  
b y  e x p e r i m e n t s  of c o n t i n u o u s  label l ing.  I n  a series of 
cul tures ,  label led  for 3, 4, 5, 6, 7, 8, 9 h, set  up  for t he  
s t u d y  of t h e  r ep l i ca t ion  p a t t e r n s  of t h e  h e t e r o c h r o m a t i n ,  
the  f i rs t  labe l led  m e t a p h a s e s  were found  in t he  7-8 h 
samples .  

I n  a p rev ious  e x p e r i m e n t  of pulse labe l l ing  on  shor t -  
t e r m  cu l tures  of e m b r y o n i c  ceils of Drosophila melano- 
gaster, a s imi la r  d u r a t i o n  of t he  G 2 per iod  of 7 h was 
d e t e r m i n e d  (DoLrlNI and  TIEPOLOY). The  l e n g t h  of S 
a n d  G 2 appea red  to be r a t h e r  c o n s t a n t  in  each  of t he  
p r e sen t  e x p e r i m e n t s  whi le  those  of G 1 showed  a h ighe r  
va r i ab i l i t y .  This  f ind ing  agrees w i t h  the  genera l  observa-  
t ions  of DEFENDI and  MANSON 5, of TERASIMA a n d  TOL- 
MACI# a n d  of SISKEN a n d  MORASCA 7 on  m a m m a l i a n  cells. 
Accord ing  to these  au thors ,  no t  on ly  does t h e  ave rage  
d u r a t i o n  of G~ v a r y  cons ide rab ly  f rom one cell t y p e  to  
ano the r ,  b u t  also th i s  is t he  phase  in w h i c h  mos t  of t h e  
v a r i a t i o n  be tween  i n d i v i d u a l  cells occurs  w i t h i n  t he  same 
cell p o p u l a t i o n  a n d  which  is af fected to a g rea te r  e x t e n t  
b y  physio logica l  a n d / o r  e n v i r o n m e n t a l  factors.  

I t  is i n t e r e s t i ng  to p o i n t  ou t  t h a t ,  in sp i te  of the  v e r y  
specific cond i t ions  of cu l tu re  of these  insec t  cells, par -  
t i cu la r ly  t he  r e l a t ive ly  low t e m p e r a t u r e  (26~ t he  
d u r a t i o n  of t he  t o t a l  cell cycle a n d  of i ts  d i f fe ren t  phases  

is a p p r o x i m a t e l y  w i t h i n  t he  same  r ange  of those  o b t a i n e d  
in m a m m a l i a n  cell cu l tu res  (CLxAVER s, 9). 

Riassunto. La  d u r a t a  m e d i a  delle fasi  del ciclo cel lulare  
(G1, S e Ge) e del t e m p o  di generaz ione  to ta l e  (GT) in 
u n a  l inea  s t ab i l i z za t a  di cellule di Drosophila "melano- 
gaster r i su l t a  essere r i s p e t t i v a m e n t e  di 1.8, 10.0, 7.2 e 
18.8 ore. 
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S o m e  N e w  Data on the N u m b e r  of C h r o m o s o m e s  of Teleost  Fish Obtained by Means  of T i s sue  
Culture in vitro 

I n  a p rev ious  no te  in  th i s  j o u r n a l  1 some of us referred 
to p r e l i m i n a r y  research  m a d e  b y  m e a n s  of t i ssue  cu l tu re  
in  v i t ro  on  t he  soma t i c  ch r om os om es  of some species of 
te leos t  fish. Th i s  research  has  r ecen t ly  been  deve loped  
in our  l a b o r a t o r y  a n d  t he  c h r o m o s o m e  n u m b e r  of soma t i c  

Numbers of chromosomes of some teleost fishes 

Taxa 2n 

Centrarchidae 
Lepomis gibbosus (Linnaeus, 1758) 
Characidae 
Hemigrammus caudovittatus (E. Ahl, 1923) 
Cyprinidae 
Danio devario (Hamilton-Buchanam, 1822) 
Danio malabaricus (Jerdon, 1849) 
Brachydanio rerio (Hamilton-Buchanam, 1822) 
Brachydanio albolineatus (Blyth, 1860) 
Leuciscus soul]is muticellus (Bonaparte, 1837) 
Leuciscus aula (Bonaparte, 1837) 
Leuciscus cephalus (Linnaeus, 1758) 
Alburnus albidus alborella (De Filippi, 1844) 

cells of o the r  species of f ish ha s  been  accu ra t e ly  de te r -  
m i n e d  b y  the  same  me thod .  The  species s tud ied  be long  
to  d i f fe ren t  famil ies  a n d  for a lmos t  all of t h e m  no caryol-  
ogical  d a t a  were ava i l ab le  in  t he  l i t e ra tu re .  A list  of t h e  
species s tud ied  w i t h  t h e i r  c h r o m o s o m e  n u m b e r  is p r e sen t ed  
here  (Table).  A de ta i l ed  morpho log ica l  desc r ip t ion  of t h e i r  
c a r y o t y p e  is in p r e p a r a t i o n  and  will be  sen t  for pub l i ca -  
t i on  shor t ly .  
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Riassunto. I n  q u e s t a  n o t a  vengono  r i p o r t a t i  n u o v i  daf t  
sul n u m e r o  dei c romosomi  di a l cune  specie di pesci 
te leostei .  
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Aneuplo ids  in Pearl  Millet  

The classical work of BLAKESLEE and coworkers on 
Dalura, that a change in the relative proportions of a 
group of genes due to variations in chromosome number 
had an effect on the phenotype, evoked interest of plant 
geneticists to build up stocks carrying an extra chro- 

mosome (Trisomics).  I n  whea t ,  bar ley ,  maize,  rye, t o m a t o  
a n d  peas,  such  s tocks  h a v e  been  deve loped  and  found  
useful  for  e s t ab l i sh ing  l inkage  groups  1. Pea r l  millet ,  
Pennise tum typhoides (Burm.)  S. & H. (2n = 14), an  im- 
p o r t a n t  g ra in  a n d  forage crop in Asia  a n d  Afr ica  a n d  


