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Comparative Observations on the Behaviour in 
vitro of Cephalic Ganglia of Wild Homozygous 

and Heterozygous Drosophilae 

D u r i n g  the  las t  few years  the  progress  m a d e  in t h e  field 
of insec t  t issue cu l tu res  h a s  m a d e  poss ible  t h e  app l i c a t i on  
of th i s  t e c h n i q u e  to p r o b l e m s  of p h a r m a c o l o g y ,  phys io l -  
ogy a n d  p a r t i c u l a r l y  of pa t hogenes i s  (AIZAWA a n d  VAGO 1 
TRAGER s, MARAMOROSCHa). 

As rega rds  Drosoph i l a ,  a l t h o u g h  so f a r  o n l y  a long  
s u r v i v a l  of o rgans  a n d  of cells s p o n t a n e o u s l y  re leased 
f rom these  h a s  b e e n  o b t a i n e d ,  i t  h a s  a l r e ady  b e e n  poss ible  
to  d e t e c t  geno typ ica l  d i f ferences  b e t w e e n  wi ld  s tocks ,  as 
d i f f e ren t  r e sponses  to  iden t i ca l  c u l t u r i n g  c o n d i t i o n s  
(CAsTIGLmNt a n d  REZZONICO RAIMONDI4'5). 

I n  t h i s  note ,  t h e  a u t h o r s  ana lyse  t he  b e h a v i o u r  in  vitro 
of l a rva l  cepha l ic  gang l ia  be long ing  to wild i n b r e d  s tocks  
Varese ,  Aspra ,  S a n t a  Mar ia  a n d  to  he t e r ozygous  geno- 
t ypes  V a r e s e ×  S a n t a  Mar ia  a n d  Varese  × Aspra .  The  
m e d i u m  used  was t h a t  of KURODA a n d  TAMURA ~ (pH 7,2) 
a n d  t he  cu l tu re s  were se t  up  acco rd ing  to  the  t e c h n i q u e  
of CANTIGLIONI and REZZONICO RA1MONDI 4'5, T h e  ex- 
p l a n t s  ( f rom t h i r d  i n s t a r  l a rvae)  were  c u l t u r e d  for 4 weeks  
a n d  a t  t h e  e n d  of e ach  week  t h e  gang l i a  were  o b s e r v e d  
u n d e r  p h a s e  c o n t r a s t  mic roscope  a n d  t r a n s f e r r e d  i n t o  
f resh  m e d i u m .  T h e  res idue  d r o p  (i.e. w i t h o u t  gangl ion)  
was s t a i ned  w i t h  May-Gr f inwa ld  Giemsa  a n d  t he  cells 
a d h e r i n g  to t he  covers l ip  were  coun ted .  A t  t h e  end  of the  
f i rs t  a n d  second weeks,  some c u l t u r e d  gangl ia  be long ing  
to t he  s a m e  h o m o z y g o u s  a n d  he te rozygous  geno types  
were s q u a s h e d  a n d  s t a i ned  w i t h  ace to lac t i c  orce in  of 
OSTER a n d  BALABAN r. 

In  c o m p a r i n g  t h e  h o m o z y g o t e s  w i t h  t he  he te rozygo tes ,  
t h r e e  p o i n t s  were  cons ide red :  (1) t h e  genera l  b e h a v i o u r  
of gang l i a  d u r i n g  cu l t i va t ion ,  (2) t he  cond i t i ons  of squashes  
of c u l t i v a t e d  gang l i a  a n d  t he  p resence  of mi toses ,  (3) t h e  
n u m b e r  of cells re leased a n d  a d h e r i n g  to the  covers l ip  
d u r i n g  t h e  4 weeks of cu l tu re .  

(1) T h e  he t e rozygous  gangl ia  V a r e s e ×  S a n t a  Mar ia  
differ  f rom b o t h  h o m o z y g o u s  gangl ia  in t h e i r  diffuse a n d  
g rea t e r  d i s i n t e g r a t i o n ;  on  the  o t h e r  h a n d ,  t h e  g e n o t y p e  
Varese  X Aspra  shows a b e h a v i o u r  s imi la r  to  t h a t  of t h e  
Varese  geno type .  

(2) As rega rds  t h e  squashed  gangl ia ,  in  the  he t e r ozygous  
Varese  × S a n t a  Mar i a  i t  was  n o t e d  t h a t  t h e  s t a i n i n g  was  
b e t t e r  t h a n  t h a t  of b o t h  p a r e n t  s tocks,  wh i l s t  Varese  × As- 
p r a  shows t h e  s ame  s t a i n a b i l i t y  as Varese .  Scarce  mi toses  
h a v e  been  d e t e c t e d  o n l y  in t he  he te rozygo tes .  T he  degree  
of s t a i n a b i l i t y  is cons idered  as a t e s t  for m a i n t e n a n c e  in  
vitro of same  of t he  cha rac t e r i s t i c s  of l iv ing  cells. 

(3) The  m e a n  n u m b e r  of cells re leased a n d  a t t a c h i n g  to  
t he  covers l ip  for 4 weeks b y  Varese  is v e r y  s imi la r  to  t h a t  
of he t e rozygous  Varese  × Aspra ,  whi l s t  in  Varese  × S a n t a  
Mar i a  i t  is h i g h e r  t h a n  in t he  p a r e n t  s tocks  (Table  I) .  

The  s t a t i s t i ca l  ana lys i s  of t he  m e a n  n u m b e r  of cells re-  
leased f rom the  h o m o z y g o u s  s tocks  Varese ,  A s p r a  a n d  
S a n t a  Maria ,  acco rd ing  to  t h e  B a r t l e t t  t e s t  s, showed  a 
s ign i f i can t  d i f ference  b e t w e e n  t h e  s tocks.  E a c h  he t e ro -  
zygous  g e n o t y p e  was  c o m p a r e d  s e p a r a t e l y  w i t h  b o t h  
p a r e n t  s tocks  (Table  II) .  I t  r esu l t s  t h a t  Varese  × S a n t a  
Mar ia  differs f rom b o t h  p a r e n t  s tocks,  wh i l s t  Varese  × As- 
p r a  is closer to  Varese.  

W e  m a y  conclude,  therefore ,  t h a t  h e t e r o z y g o t e s  can  
s t a n d  the  cu l tu re  cond i t ions  b e t t e r  t h a n  inbreds .  

To i n t e r p r e t  gene t i ca l ly  these  resu l t s  we propose  t he  
h y p o t h e s i s  t h a t  t i le  s tocks  s t ud i ed  di f fer  in  t h e  genie 
s y s t e m s  con t ro l l i ng  t h e  p h e n o m e n a  descr ibed  above .  So, 
in  t h e  case of he t e rozygous  g e n o t y p e  Varese  × Aspra ,  
t he re  seems to  ex i s t  a d o m i n a n c e  of one  p a r e n t a l  s tock  

(Varese) o v e r  t h e  o t h e r  one  (Aspra)  for  all  c h a r a c t e r s  con- 
s idered,  w h i l s t  in  t h e  case of t h e  g e n o t y p e  Varese  × S a n t a  
M a r i a  t h e  h i g h e s t  re lease  of cells obse rved  seems to  p rove  
a n  i n t e r a c t i o n  b e t w e e n  t he  p a r e n t a l  s tocks.  

G i v e n  t he  h i g h  v a r i a b i l i t y  b e t w e e n  gang l i a  cu l tu res  
w i t h i n  t he  s ame  h o m o z y g o u s  s tock,  a decrease  in vaTiabil- 
i t y  of t h e  h e t e r o z y g o t e s  was expec ted ,  owing  to a h igher  
buf fe r ing  of t he  he te rozygotes .  Th i s  e x p e c t a t i o n  was no t  
con f i rmed  b y  s t a t i s t i c a l  analys is .  A l t h o u g h  a t  p r e s e n t  the  
d e t e c t i o n  of geno typ i ca l  d i f fe rences  in t i ssue  cu l tu res  is 
sti l l  in  t h e  ea r ly  s tages,  i ts  poss ib i l i t ies  are  clear.  B y  way  
of genera l  c o m m e n t ,  s ince  on ly  a v e r y  sma l l  n u m b e r  of 
mi toses  occurred ,  ou r  resu l t s  m a y  be  i n t e r p r e t e d  as  long 
su rv iva l s  r a t h e r  t h a n  as t r u e  cu l tu res ,  b u t  e v e n  so t h e y  
show t h a t  long s u r v i v a l  i n  vitro has  a biological  signific- 
ance.  

F ina l ly ,  we wish  to  recal l  t h e  resu l t s  o b t a i n e d  by  
SANG" g rowing  Drosoph i l ae  on  s y n t h e t i c  media .  I n  th i s  
case also t he  h e t e r o z y g o t e s  p rove  to use ce r t a i n  n u t r i e n t s  
more  ef f ic ient ly  t h a n  inbreds ,  as p r o b a b l y  occur red  in 
c u l t i v a t e d  cells ~0. 

Table I. Mean number of cells attaching to the coverslip for 4 weeks 

No. of 
cultures 

s,e. 

Varese 30 ] 157.76 247.77 
Aspra 30 505.30 9t .32 
Santa Maria 30 649.20 174.48 
Varese × Santa Maria 9 45t)9.67 12.q3.4~ 
Varese × Aspra 8 1517.25 402.35 

Table II. Analysis of variance between hetcrozygotes and 
honmzygotes 

Varese x Santa Maria and Varese F = 7.31 (d.f. 8.29); P <~ 0.001 

Varese x Santa Maria and Santa Maria 
F =  I4.69 (d.f. 8.29); P ~ 0.001 

Varese and Varese x Aspra F = 1.42 (d.f. 29.7); P > o.20 

Varese x Aspra and Aspra F -  5.71 (d.f. 7.29); P <~ 0.001 
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Riassunto. Gli  au tor i  anal izzano il c o m p o r t a m e n t o  in 
cul tura  di gangli  cefalici la rva l i  di Drosofi le  appa r t enen t i  
a 3 ceppi  inbred,  conf ron tandolo  con quel to dei 2 genot ip i  
eterozigoti  da  ques t i  o t tenut i .  Gli e terozigot i  sembrano  
utilizzare meglio cer te  sostanze nut r i t iz ie  del terreno,  ed 
inoltre uno di essi r ive la  col sue c o m p o r t a m e n t o  in cul- 
tura, anal izzato sot to  diversi  aspet t i ,  la dominanza  di un 

ceppo parenta le ,  t ' a l t ro  invece  una  in teraz ione  t ra  i geno-  
t ip i  paren ta l i .  

G. REZZONICO RAIMONDI, 
C. GHINI, and S. DOLFINI 

Istituto di Genetica, Universith di Milano (Italy), 
May 11, 1964. 

F u c o s i d a s e s  d u  s u c  d i g e s t i f  
d' Helix pomatia 

Le suc digest if  d'Helix pomatia est d ' une  tr6s grande  
richesse enzymat ique .  II cont ient ,  ent re  autres,  plusieurs 
osidases, pa rmi  lesquelles un enzyme  qui hydrolyse  le 
° 'n i t roph6nyl-f l -D-galactoside 1. Or, la fl-galactosidase 
d'Escherichia cell poss6de 6galement  une act ion sur les 
fl-fucosides*. I1 a done paru  int6ressant  de rechercher,  
dans ce suc, la pr6sence d ' une  /~-D-fucosidase. De plus, la 
possibilit6 d ' une  ac t iv i t6  e-L-fucosidasique a 6t6 envisag6e. 

Les subs t ra ts  utilis6s sen t  le p-nitroph6nyl-fl-D-fucoside 
et te p-nitroph6nyl-e-L-fUcoside.  Les m~thodes de  dosage 
sent  eelles pr6conis6es par  L E v v v  e t  MCALLAN ~'*. Les 
caract6ris t iques de la fl-D-galactosidase et  de la -N-ac4tyl-  
f l-~-glucosaminidase,  qui  sent  6galement  rapport4es,  on t  
6t6 d6termin6es sur le o-nitroph6nyl-fl-D-galactoside e t  
sur le p-ni t roph6nyl-N-ac6tyl-f l -D-glucosaminide.  Les 
Prgparat ions enzyma t iques  sent  des di lut ions  du suc ef- 
fectufies ex temporan6ment .  

Le p H  o p t i m u m  de l 'e-L-fucosidase (3,2) est  n e t t e m e n t  
plus acide que  ceux  de la ~-D-fucosidase(5,5) e t  de la N- 
ae6tyI-fl-D-glucosaminidase (6,0), qui  sent  assez voisins. 

Les act ivi t6s  sp6cifiques de ces enzymes  d'Helix poma- 
tia expr /m6es  en l*g de ni t roph6nol  lib6r4 par  ml  de suc, 
en 1 h, 5. 37 °, s en t  les su ivan tes :  f l-o-fucosidase 2 500 000; 
a 'L-fucosidase 1800 ; N-ac6tyl-f l-D-glucosaminidase 65 000 ; 
f l 'D-galactosidase 1500000L L'e-L-fucosidase est done 
diff6rente de la fl-D-fUcosidase, e l le-mSme voisine, par  
l ' i rnportance de son ac t iv i t6  et  par  son p H  op t imum,  de 
la fl-D-galactosidase (pH o p t i m u m  5,3)x. 

L ' ac t ion  de la t emp6ra tu re  sur les act ivi t6s  a 6t6 6gale- 
ment  6tudi6e. L'~-L-fUcosidase se dis t ingue par  une t em-  
P6rature o p t i m u m  61ev6e (59 °) (fl-D-fucosidase 50~; /~-D- 
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Aetivit6 r6siduelle dans le sue digestif d'Helix pomatia apr~.s incuba- 
tie11 durant des temps variables, a, 50 °. - -  fl-D-fucosidase, pH 5,5; 
. . . .  fl-D-galactosidase, pH 5,3; . . . .  N-acdtylglucosaminidase, 
pit 6. b, 5~ °. - fl-D-iucosidase, pH 5,5; . . . .  fi-D-galactosidase, 

pH 5,3. c, ........ ¢Z-L-fucosidase, pH 3,1; 61 ° et 63 °. 

galactosidase 46 ° ; N-ac6tyl-f l -D-glucosaminidase 48°). 
Ces r6sultats  on t  6t6 compl6t6s par  l '6 tude  de l ' i nac t iva -  
t ion par  la chaleur :  le .suc est  incub6 & diverses temp6ra-  
tures,  au p H  o p t i m u m  de chaque  ac t iv i t6  e n z y m a t i q u e ;  
les act ivi t6s  r6siduelles sent  compar6es ~ celles du suc 
non trait6.  La  fl-D-fucosidase, conse rvan t  in t6gra lement  
son act ivi t6  pendan t  1 h ~ 50 °, se condui t  c o m m e  un en- 
zyme diff6rent de la fl-D-galactosidase et  de la N-ac6tyl-  
fl-D-glucosaminidase, qui  pe rden t  r e spec t ivemen t  50% et  
80% de leur  ac t iv i t6  apr6s 30 min  d ' i ncuba t ion  A la m~me 
t emp6ra tu re  (Figure a). A 52 °, la fl-D-fucosidase perd 50% 
de son ac t iv i t6  e t  la  fl-D-galactosidase 85%, apr6s 20 min  
d ' incuba t ion  (Figure b). Q u a n t  A l 'a-L-fUcosidase, il f au t  
a t t e indre  des t emp6ra tu res  sup6rieures h 60 ° pour  com-  
mencer  ~ l ' i nac t ive r  (Figure  c). 

Le suc d'Helix pomatia poss6de done deux  aet ivi t6s  
Iucosidasiques dist inctes.  La  fl-D-fucosidase est  par t icu-  
l i6rement  ac t ive ;  elle Pest  beaucoup  plus que  celle de 
Patella vulgata (2500000 /~g de  p-n i t roph6nol  pa r  ml  de 
suc au lieu de 58 000 par  g de tissu). 

Les caract6r is t iques  rappor t6es  dans  ce t te  6tude, 
semblent  p rouve r  que  cet  enzyme  est  diff6rent  de la fl-D- 
galactosidase;  LEvwc  et  McALLAN ava ien t  d6jA d6montr6  
que  la  fl-D-fucosidase de Patella vuIgata 6taft d is t inc te  de 
la fl-D-galactosidase de m4me  origine s 

Un f rac t ionnemel l t  du  suc digest i f  d'Helix pomaHa est  
en eours:  la carac t6r isa t ion  des pr6para t ions  purifi6es e t  
l ' appl ica t ion  5. ces f ract ions  de m6thodes de discr imina-  
t ion,  c o m m e  l ' ac t ion  d ' inhibi teurs ,  devra i t  pe rme t t r e  de 
conclure avec cer t i tude .  

Enfin,  l '~-L-fucosidase est  peu act ive,  mais  elle se 
dis t ingue sans ambigui t6  des autres  osidases d'Helix 
pomatia ~. 

Summary. The  fl-D-fucosidase and ~-L-fucosidase ac- 
t iv i t ies  of d iges t ive  juice of Helix pomatia h a v e  been 
studied,  fl-D-fucosidase can be  separa ted  f rom fl-D-galac- 
tosidase by  hea t  inac t iva t ion .  

ANNETTE MARNAY', R. GOT 
et P. JARRIGE 

Laboratoire de Biochimie, Facultd de Mddecine, Paris 
(France), le 2 mars t96& 
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