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merle  ch romomcres  general ly  forming a square (~r paral-  
le logram in the  een t romer ic  gap. GIMI~NEZ-MAWriN 10 has 
descr ibed in somat ic  ch romosomes  of Scilla liliohiacintus 
a cen t romer ic  s t ruc tu re  made  by  two parallel  sets of 
ch romomeres  and fibri l lar  zones, one for each chromat id .  
E a c h  set  was formed by six ch romomeres  and the cor- 
r e spond ing  in t e rch romomer ic  fibrillar zones. 

?g 

Material amt Methods. Root- t ips  of Scilla non-scripta, 
wi thou t  any  p r e t r e a t m e n t ,  and the  T j Io  and IA':VAN tl 
s ta in ing  t echn ique  were employed .  

Results and Discussion. In the  cen t rumer ic  gap of the  
somat ic  m e t a p h a s e  chrc)mosomes of Scilla non-scripta, it  
has  been observed  t h a t  the  c e n t m m e r e  p resen t  a quad-  
ruple t ransversa l  s t ruc tu re  cons t i t u t ed  by flmr f i laments.  
These f i laments  form two pairs,  co r responding  to one pai r  
for each ch romat id .  F u r t h e r m o r e ,  four sets of chrumo-  
meres  are apparen t ,  one on every  f i lament .  Four  is, too, 
the  ch romomere  n u m b e r  on each f i l ament  and  all chromo-  
meres have similar  size. The said f i laments  are parallel,  
but  two by two are sepa ra ted  by  a sho r t e r  d i s tance  t h a n  
the  space t h a t  separa tes  b o t h  pairs  of f i laments .  The 
p r o x i m i t y  exis t ing  be tween  the  f i l aments  of each pai r  is 
clearly visible in cer tain par t s  of the  cen t romer i c  gap. 

Many  au tho r s  have c , n s ide red  t h a t  the  cen t romere  re- 
mains  und iv ided  up to the  late me taphase ,  and for th is  
reason it is the  unique fixed p(fint t h a t  is able to faci l i ta te  
the c h r o m a t i d  despiral izat ion.  

According to IAMA I)E I;ARIA s the cen t romere  is d iv ided  
at least f rom the  early p rophase ;  but  a t  the  same t ime  
TJ IO and LEVAN poin t  out  tha t  at te lophase  and a n a p h a s e  
only two cen t romer ic  ch romomeres  are seen, the i r  divis ion 
no t  ye t  hav ing  been accomplished.  

The p re sen t  obse rva t ions  indicate  t h a t  the  cen t romere  
is t e t r a p a r t i t e  at  m e t a p h a s e  into four f i laments  and there-  
fore it is logical to  assume t h a t  each d a u g h t e r  ch romosome  
has its cen t romere  a l ready  divided.  These observa t ions  
agree wi th  the  quadrup le  ch roma t id i c  s t ruc tu re  (~bserved 
also in m e t a p h a s e  ch romosomes  of th is  mater ia l .  

Zusammen/assu*tt,,. In der Metaphase  der  Mitose v()n 
Scilla non-scripta (lindymion non-scriptus) bes t eh t  das  
Cen t romer  aus vier E lemen ten ,  uud d e m e n t s p r c c h e n d  ha t  
jede  Chromat ide  ihr Cen t romcr  geteil t .  

Centromere tctrapartite into four filaments. 
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G e n o t y p i c a l  D i f f erences  B e t w e e n  S t o c k s  of 
Drosophila melanogaster Revea led  f r o m  

Cul tur ing  in vitro 

In  a previous  note,  the  p re l iminary  results  have  been 
publ i shed  which  were ob ta ined  by  cul tur ing in vitro two 
organs  of D. melanogaster: the  l y m p h  gland amt the 
cephal ic  ganglia (CASTIGLIONI and REZZONICO ~). The main 
resul ts  showed the  possibi l i ty  of a long survival  of a num-  
ber  of cells which  p roved  to  be alive for the i r  s ta inabi l i ty  
and  because some mi to t i c  s tages could be de tec ted .  I t  was 
t h o u g h t  t h a t  survival  (till the  75th day  for the  ganglia 
and  till the  35th for the  l y m p h  glands) could be used to 
t e s t  w h e t h e r  the  reac t ion  to  cul ture  condi t ions  is d i f ferent  
be tween  s tocks which  can be assumed to be genet ical ly  

different .  The de tec t ion  c)f differences is obviously  in- 
t e rp re t ab le  as an indicat ion of ttle p h e n o t y p e  at  the  
cellular level. 

The scheme of the  work has been des igned in the  follow- 
ing way:  (1) Cultures have  been set  up by placing the  
organ and  a dr()p of medium,  p repa red  accord ing  to 
KUl.'Ol)A 2, on ~t coverslip.  A depress iun slide was super-  
impused,  wi th  the  depress ion downwards .  Cells are t hus  
allowed to adhere  to the  coverslip,  on which t h e y  t end  
to form a unicel lular  layer.  The cul tures  were transferre(1 
at  the eml ()f each week into fresh med ium.  (2) At the  end 
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of each week (three weeks for the lymph glands and four 
for the ganglia) each culture was observed  under  phase  
con t ras t  and an al iquot  of cells s tained.  May Griinwald- 
Giemsa was used for cells of bo th  organs adher ing  to the  
coverslip, while the pieces of ganglia which were still solid 
a t  the end of the  exper imen t  were s ta ined  wi th  Delafield 
haematoxyl in .  

As regards the lymph gland, s tocks S. Maria, Chieti  v, 
and yw were used : 20 glands were cul tured for each one. I t  
should be noted  tha t ,  in the s tock Chieti  v, some larvae 
( S o )  are filled wi th  h e m o l y m p h  and look swollen;  they  
die at  the  end of larval  s tage or as prepupae .  Swollen 
larvae have  an abnormal  l ymph  gland, which  lacks the  
anter ior  lobes, while the  others  are hyper t roph ic .  Thus  a 
to ta l  of four types  of l ymph  gland have  been  inves t iga ted .  

For  each type  of gland, the  to ta l  cell n u m b e r  was de ter -  
mined,  because all cells leave the  gland wi th in  4S h of 
cul ture and are sui table for count ing :  

S. Maria .~ 5354.5o :j: 358.18 
yw ~7 4'27{;.83 J: 291k7(I 
Chietiv nornml larvae ~ 4648.g3 E 44~L92 
Chieti v swollen larvae 2 - 8109.83 ~: 648.60 

The differences be tween  stocks are s ignif icant :  in par t i -  
cular, the  larger glands of the  swollen Chieti  ~, larvae  con- 
ta in  more cells t h a n  the  smal ler  g lands  of the  normal  
larvae. 

As regards the  ganglia, th ree  s tocks  were used:  Varese, 
Aspra  52 and S. Maria, all wild. Be tween  the  stocks,  no 
differences were noted.  Since ganglia remain  solid in cul- 
ture, and only tile cells which leave the  organ can be 
counted,  the to ta l  cell n u m b e r  for a ganglion canno t  be 
de termined.  

Results 
(1) Lymph gland. L y m p h  cells show morphologica l  dif- 

ferences be tween  the  stocks, which  would o therwise  be 
wholly undetec table .  S. Maria shows very  uniform cells 
(Figure 1); yw shows also uni form b u t  smal ler  cells, wi th  
irregular contours ;  Ch ie t iv  (normal  larvae) possesses lar- 
ger and smaller  cells; C h i e t i v  (swollen larvae) is charac-  
ter ized by  the  same condi t ion,  and, in addi t ion,  by  the  
presence of giant  cells hav ing  pecul iar ly  sha rp  l imits  

(Figure 2). Cells s ta ined  with May Gri inwald-Giemsa show 
an overal l  acidophi ly ,  which  denotes  a s ta te  of funct ional  
abnormal i ty .  

Rare  mi toses  have  been  observed.  
Some q u a n t i t a t i v e  da t a  suggest  t h a t  the  behav iour  of 

cu l tured  cells varies f rom s tock  to  stock. The ra te  of cells 
adher ing  to coversl ip was ca lcula ted  within the  in te rva l  
of 21 days.  The ratio be tween  adher ing  cells and  released 
cells, expressed  in percentage ,  gives the following values:  

S. Maria 7.74 ~}Jo 
yw 8.'Z 190 
Chicti v normal larvae 4.98% 
Chieti v swollen larvae 3.30% 

The differences are s ta t i s t ica l ly  significant ,  a l t h o u g h - -  
wi thin  each s tock the  figures v a r y  great ly.  Also the  re- 
la t ionship  be tween  t ime  (in weeks) and  pe rcen tage  of 
ceils adher ing  to  coversl ip changes  f rom s tock to  stock. 

Stocks l:rcqucncics 
of adhering 
cells 

No. of cultures 
Ist week 2nd week 3rd week 
5% 0.5% 0.25% 

S. Maria 8 7 7 
yw 10 10 9 
Chieti v nornlal larvae 5 13 7 
Chieti v swollen larvae 2 5 6 

Chieti v shows a tendency to a late release. 

(2) Cephalic ganglia. Since this  organ complex  releases 
cells w i t h o u t  d i s in tegra t ing ,  the  aspec t  of t he  gangl iar  
mass  while releasing has  been considered also. This t r a i t  
p roved  to be typ ica l  for each s tock : Varese shows irregular  
expans ions  of lobular  aspect ,  which  become more con- 
spicuous dur ing  the  2nd week;  Aspra  is charac te r ized  by 
expans ions  in form of rounded  lobes; S. Maria does no t  
show any  expans ion  unt i l  tile 3rd week. This means  t h a t  
S. Maria releases cells w i t h o u t  the  fo rma t ion  of ev iden t  
d i scon t inu i ty  of the  membrane .  For  ana lys ing  the  beha-  
viour  of single cells, it  is necessary  to consider  t h a t  five 

Fig. 1. Cells migrated during the first week 
of culture from a S. Maria lymph gland 

(phase contrast x 900). 

Fig. '2. Cells migrated during the first week 
of culture from a Chieti v lymph gland (swol- 

len larvae) (phase contrast • 9(,)). 

Fig. 3. Cells migrated from cephalic ganglia 
during the second week of in vitro culture 

(phase contrast × 900). 
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cell t y p e s  have  been found in the  gangl iar  tissue, labelled : 
small,  large, wi th  a f i lamentous  expans ion ,  giant,  chin- 
ga ted  (Figure 3). The 4th and  the  5th t ypes  have  been 
observed  only  in some cultures.  All types  seem to cnr- 
r e spond  to  cells a l ready  exis t ing when  the  ganglia are still 
i~ situ. 

The  f requency  of small  cells released is d i f ferent  be- 
tween  s tocks  only  a t  the  end  of the  1st and  of the  3rd 
-week: since the  o the r  cell t ypes  are ve ry  rare, the i r  be- 
hav iour  has  no t  been considered.  

If  one tr ies to  synthes ize  the  di l ferent ia l  behaviour  of 
t he  th ree  stocks,  t he  following descr ip t ion  can be pro- 
posed : 

Stocks Degree of dis- Amount of Total number of cells 
solving of the cells liberated adhering to cover- 
ganglion slip (in cultures) 

Varcsc + + + + + ~- : + + 34.718 
Aspra 52 + + + + 152279 
S. Maria I + r 19.176 

The re la t ionsh ip  be tween  released cells and d is in tegra t ion  
of the  ganglion is obvious  only  in Varese.  

Also the  nervous  ceils adher ing  to the coversl ip show 
an  overat l  ac idophi ly ,  deno t ing  an abno rma l  func t iona l  
s ta te ,  b u t  some rare  mi to t i c  s tages  have  been observed.  

Discussion. The facts  referred to  should  require  for eval-  
ua t ion  the  d e m o n s t r a t i o n  t h a t  t hey  are not  a r te fac t s  bu t  
t rue  biological manifes ta t i (ms.  Unfo r tuna te ly ,  it is impos-  

sible a t  p resen t  to asser t  t h a t  releasing of cells is only due  to 
an ac t ive  cell migra t ion  and tha t  all s ta ined  cells are time- 
t ional ly  normal .  Indeed.  a t t a c h m e n t  to the  coverslip,  
which is a general  phenomen(m,  and the rare mitoses  
prove  t h a t  a t  least  an a l iquot  of cells is still living in 
vitro. Although a c o m p o n e n t  of a r t e fac t  is cer ta in ly  pre-  
sent  in our  slides, never the less  it seems just i f ied to con- 
elude t h a t  the  s tocks  (i.e. the  (l ifferent genotypes)  ana-  
lysed so far, show a high r e p e a t a b i l i t y  while d i f ferent  
s tocks behave  di f ferent ly .  Thus,  one may  conclude t h a t  
the t echn ique  of t issue cu l ture  reveals  t )henotypic  dif- 
ferences at  the  ce lhdar  level which are not  de tec tab le  wi th  
o ther  means ,  and  is sui table  for fu r the r  genet ical  ana-  
lysis a. 

Riassunto. Sono s ta l l  co l t iva t i  in ident ica  condizione 
gangli nervosi e ghiandole  della l ima di diversi  ceppi  di 
Drosophila, different i  geno t ip i camen te .  Si sono no ta te  
diverse peculiaritY( di c o m p o r t a m e n t o  che - sebbene  in 
par te  forse a r te fa t t i  - d e n o t a n o  l ' es is tenza  di d i f ferenze  
f ra i l  fenotipo,  che r isul ta  cosl ana l izza to  a livello cellulare.  
II metodo sembra  a d a t t o  a ul ter iori  analisi  del fenot ipo,  
in rappor to  a genotipi  diversi.  
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3 lay  20, 1963. 

a This investigatitm was Sul)ported fimmeially by the Rockefeller 
Fotmdation N.Y. 

B e o b a c h t u n g  der B i l d u n g  zwei  zwe ikern iger  
Zel len aus  e iner  Zelle der G e w e b e k u l t u r  

ohne  e x p e r i m e n t e l l e n  Eingriff  

Die Bi ldung  zweikerniger  Zellen wird grunds/ i tz l ich auf  
zwei Ar ten  erklfirt :  e n t w e d e r  durch  ami to t i sche  Te ihmg 
des Kernes  ohne Cytodiaerese,  ode r  durch  eine Mitose- 
s t 6 rung :  1954 h a b e n  SCHLEICn und  MAVEI~ a die Bi ldung 
einer  zweikernigen f ibroblas t i schen Zelle durch Adrenal in-  
einfluss beschr ieben.  \Vir  haben  in f ix ier ten und gef~trbten 
K u l t u r e n  eines s tabi t i s ie r ten  S e i t e n s t a m m e s  der  P K  Zellen 

,auffa l lend grosse Mengen w m  mul t ipo la ren  Mitosen und 
mehrke rn igen  Zellen gefunden,  deren  Ursprung  wir n ich t  
les ts te l len  konn ten .  \Veitere,  w m  uns beschr iebene  Be- 
o b a c h t u n g e n  am lebenden  Material  k6nn ten  (tie Bi ldung 
eines gewissen Teiles dieser  Anomal ien  erklgren.  

Die P K  Zellen wurden  mater gew6hnl ichen Bedingungen  
in Medium nach  Ear le  mi t  Zugabe yon 20~o inak t iv ie r t em 
K a l b s s e r u m  und  anderen  K o m p o n e n t e n  (0,001 Phenot ro t -  
16sung und  Penicil l in mi t  S t r ep tomyc in )  auf Deckgl~tsern 
in Pe t r i scha len  gczi ichtet .  Nach  der  24-48 h daue rnden  
Zt ich tung wurden  die Gl~ser in die Max imowschen  Kam-  
mern  e ingesetz t ,  im P h a s e n k o n t r a s t m i k r o s k o p  Re icher t  
(Obj. 70: 1, Ok. 15 × ) bei einer  T e m p e r a t u r  von 38°C beo- 
b a c h t e t  und  in 5 min  In te rva l l en  pho tograph ie r t .  

Die ers te  A u f n a h m e  (zur Zeit 0) zeigt e in Monaster ,  aus 
we lchem senkrech t  auf  die ~quator ia le  Achse etl iche Chro- 
mosomen  abste igen.  Diese Bi ldung n i m m t  eine Ypsilon- 
form an (25 rain). In  der  Anaphase  tei len sich die Chro- 
mosomen  in vier Gruppen  (Zeit 55 rain - sichc Pfeile). Am 
Anfang  der  Telophase  (60 min  nach  dem Beginn der  Be-  
o b a c h t u n g  - siehe Pfeile) ist  zu beobach ten ,  dass  jeweils 
Zwciergruppen von Chromosomen  in eine Tochterzel le  ge- 

langen, l)ie sich naci~triiglich l)ildende Sp a l t u n g  h/i l f tet  
(tie Zelle wot)ei jeder  Tell zwei gut  s i ch tbare  Kerne  mi t  
entwickel ten Kernk0rpe rchen  eutht i l t  (Zeit 2o5 rain und 
225 rain, die Kerne  sind mi t  Pfeilen bezeichnet) .  

Unsere l~eol)achtung zeigt, dass  (lie Bi ldung von zwei- 
kernigen Zelleu durch  clue S t6 rung  der  Mitose ohne  ~ n d e -  
rung der  Ku l t i va t i onsbed ingungen  m6glich ist. Es ist auch  
wahrscheinl ich,  dass  in don Zellen s tab i l i s ie r te r  Zcllen- 
st~.mme die lange in vitro gezt ichte t  wurden ,  dieser  Mocha- 
nismus hgufig ist, ebenso wic bei en tgegengese t z t en  Ver- 
fahren,  wobei aus mchrkern igen  Zcllen mit~)tisch wieder  
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