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Results and discussion. Figure  1 shows t he  t i m e  course of 
3 - 0 - m e t h y l g l u c o s e  u p t a k e  b y  2 popu la t i ons  of m a t u r e  
a m p h i b i a n  oocytes.  In  b o t h  g roup  A (wet weigh t :  2.92 • 
0.02 mg ;  % H 2 0 : 4 4 . 8  • 0.2) and  group  B (wet we igh t :  
2.10 • 0.01 mg;  ~o HzO: 45.7 • 0.0) solute  u p t a k e  was 
gradua l ,  a p p r o a c h i n g  the  ex t r ace l lu l a r  c o n c e n t r a t i o n  of 
3 - 0 - M G  af t e r  a p p r o x i m a t e l y  27 h of i ncuba t i on .  In  con-  
t ras t ,  t h e  u p t a k e  of t he  n o n - m e t a b o l i z a b l e  a m i n o  acid, 
e - a m i n o i s o b u t y r i c  acid, exh ib i t s  t he  p roper t i e s  of con-  
c e n t r a t i v e  u p t a k e  a n d  com pe t i t i ve  f lux i n h i b i t i o n  s . As 
i l l u s t r a t ed  in f igure 1, • t r a n s p o r t  of 3 - 0 - m e t h y l g l u -  
cose across t he  oocyte  p l a s m a  m e m b r a n e  appea r s  to  be  
a d i f fus iona l  process  and  does no t  r e semble  t he  energy-  
d e p e n d e n t  c o n c e n t r a t i v e  u p t a k e  of sugars  exh ib i t ed  b y  
t h e  cells of t i le smal l  i n t e s t i ne  and  t h e  k i d n e y  7. 
The  t i m e  courses  of u p t a k e  of th i s  n o n - m e t a b o l i z a b l e  
m o n o s a c c h a r i d e  in t he  nuc leus  a n d  c y t o p l a s m  as de te r -  
m ined  b y  microd issec t ion  were s imi lar  to  t h a t  in t he  
whole  oocytes  (figure 2B). B o t h  c o m p a r t m e n t s  exh ib i t ed  
a g r a d u a l  u p t a k e  of 3 - 0 - MG ,  a p p r o a c h i n g  and  exceeding  
t he  ex t race l lu la r  c o n c e n t r a t i o n  a f te r  a p p r o x i m a t e l y  27 h 
of i ncuba t ion .  D u r i n g  t he  27 h of inf lux  in 24 mM 3 - 0 -  
MG, t he  c o n c e n t r a t i o n  ra t ios  for t he  nuc leus  (Ca/Co) a n d  
c y t o p l a s m  (C,/Co) w i t h  respec t  to  t h e  3 - 0 - M G  Ringe r ' s  
were 1.48 • 0.08 and  0.92 • 0.08, respect ive ly .  
D u r i n g  t he  inf lux  t he  nuc leocy top la smic  ra t io ,  Kn/c, re- 
m a i n e d  c o n s t a n t  a t  1.54 • 0.08 (figure 2A). This  suggests  
t h a t  a n y  d i f fus ional  de lay  a t  the  nuc l ea r  enve lope  is smalI  
r e l a t ive  to  t h a t  a t  t he  p l a s m a  m e m b r a n e  a n d  t h a t  sa tu -  
rab le  carr iers  are n o t  i nvo lved  in the  nuc l eocy top la smic  
t r a n s p o r t  process.  The  obse rved  k ine t ics  can  be exp la ined  
b y  t he  p e r m e a t i o n  of 3 - 0 - M G  across t he  nuc lea r  en- 

ve lope  b y  di f fus ion processes.  The  nuc leocy top la smic  
a s y m m e t r y  for 3 - 0 - M G  is c o n s i s t e n t  w i t h  p rev ious  de- 
m o n s t r a t i o n s  t h a t  the  nuc l ea r  enve lope  is n o t  a per-  
m e a b i l i t y  ba r r i e r  for the  d i sacchar ide  suc roseS- l~  An  ex- 
cep t ion  is t he  o b s e r v a t i o n  t h a t  t h e  nuc lea r  enve lope  of 
i n t e s t i na l  cells a p p e a r s  to  be  a b a r r i e r  to  ga lac tose  per-  
m e a t i o n  11 
I n  t h e  absence  of select ive m e c h a n i s m s  for sugar  per-  
m e a t i o n  a n d  u p t a k e  across t he  nuc l ea r  m e m b r a n e ,  o the r  
processes  m u s t  ex i s t  t o  exp la in  t he  obse rved  a symmet r i e s .  
Horowi t z  a n d  Moore 12 h a v e  p roposed  t h a t  t h e  nucleo-  
cy top l a smic  a s y m m e t r i e s  obse rved  for o the r  solutes,  in-  
c lud ing  glycerol*, sucroseS, a0, e - a m i n o i s o b u t y r i c  acidS, 
inu l in  12 and  d e x t r a n  13 are the  r e su l t  of n o n m e m b r a n e  pro-  
cesses. In  pa r t i cu la r ,  t h e  d e t e r m i n a n t s  of these  nucleo-  
cy top l a smic  solute  a s y m m e t r i e s  a p p e a r  to  be equ i l ib r ium 
processes  such  as mac romolecu l a r  b i n d i n g  a n d  t h e  re la ted  
p h e n o m e n o n  of d i f fe ren t ia l  so lub i l i ty  in  t he  wa te r  of 
nuc l eop la sm and  the  cy top lasm.  "While th i s  s t u d y  does n o t  
specify t he  mechan i sm(s )  respons ib le  for t he  p a r t i t i o n  of 
3 0 -me thy lg lucose  be tween  t he  nuc leus  and  cy top lasm,  
t he  resul t s  can  be exp la ined  b y  t h e  pa r t i a l  exclus ion of 
t he  solute f rom the  w a t e r  in  t h e  cy top la sm.  
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Summary. Newly  h a t c h e d  l a rvae  of D. m e l a n o g a s t e r  p re fe ren t i a l ly  m ig ra t e  to  aga r  c o n t a i n i n g  e thanol ,  whereas  i ts  
s ib l ing  species D. s imu lans  shows no  in i t ia l  preference.  This  c an  be  r e l a t ed  to  t he  ecological  b io logy  of resource uti l i-  
za t ion  in t he  wild. 

L i t t l e  is k n o w n  of t he  ecological  b io logy  of t he  m a j o r i t y  
of Drosoph i l a  species. E v e n  t he  cos m opo l i t an  s ib l ings  
m e l a n o g a s t e r  and  s imulans ,  a l t h o u g h  f ind ing  v e r y  wide-  
sp read  use in gene t ica l  research,  h a v e  no t  been  s tud ied  in 
g rea t  d e p t h  ecologically.  I t  has  been  shown  t h a t  me lano-  
gas te r  adu l t s  a n d  l a rvae  are more  t o l e r a n t  to  e t h a n o l  in  
t he  l a b o r a t o r y  a n d  in n a t u r e  t h a n  s imu lans  2, a p p a r e n t l y  
because  t he  fo rmer  species is b e t t e r  able  to  ut i l ize e t hano l  
as a food resource  t h a n  t he  l a t t e r ;  m e l a n o g a s t e r  adu l t s  
h a v e  also been  shown  to  m i g r a t e  t o w a r d s  wine  fe rmen-  
t a t i o n  t a n k s  d u r i n g  v i n t age  whi le  s imu lans  adu l t s  m o v e  
in t he  oppos i te  d i rec t ion  3. A l t h o u g h  resources  explo i ted  
a t  t he  l a rva l  s tage  are  of obv ious  i m p o r t a n c e  for t i le de-  
v e l o p m e n t  of Drosoph i l a  species, few repor t s  cons ider  
th i s  s tage  ~. W e  r e p o r t  here  on a be t l av ioura l  d i f ference 
be tween  these  2 species w h e r e b y  newly  h a t c h e d  f i rs t  in- 
s t a r  m e l a n o g a s t e r  l a rvae  p re fe ren t i a l l y  m i g r a t e  to  aga r  
c o n t a i n i n g  e thanol ,  whi le  t he  m o v e m e n t  of s imu lans  
l a rvae  is in i t i a l ly  i n d e p e n d e n t  of e thanol .  
10 newly  h a t c h e d  l a rvae  were p laced  cen t r a l l y  on  a Pe t r i  
d ish  c o n t a i n i n g  agar ;  1 semicircle  of the  aga r  c o n t a i n e d  
6% e thano l .  The  re la t ive  n u m b e r s  on  the  2 sectors  were 

n o t e d  for per iods  up  to 2 h. W e  t e s t ed  6 isofemale  s t r a ins  
of s imu lans  a n d  5 of m e l a n o g a s t e r  derived f rom a Mel- 
b o u r n e  p o p u l a t i o n  (10 repl ica tes  pe r  s t ra in) .  The re  was no 
over lap  across species a n d  m e a n s  across s t r a in s  were 
the re fo re  pooled ;  t h e y  are p lo t t ed  as m e a n  n u m b e r s  
choos ing  aga r  w i t h  e t h a n o l  up  to  120 min  f rom the  s t a r t  
of t he  e x p e r i m e n t  in the  figure. 
D. m e l a n o g a s t e r  l a rvae  showed  a clear  in i t i a l  preference  
for  e t hano l  which  slowly d imin i shed  w i t h  t ime.  The  lar-  
vae  crawled a b o u t  on  t he  aga r  p r e s u m a b l y  in search of 
food which,  a p a r t  f rom the  e t h a n o l  5, was  no t  p rov ided ;  
t he  slow fall in  the  n u m b e r  on  t h e  e t h a n o l - c o n t a i n i n g  agar  
w i th  t ime  t h u s  appea r s  reasonable .  D. s imu lans  l a rvae  on 
t he  o the r  h a n d  showed no in i t ia l  preference,  a l t h o u g h  the re  
was a slow fall  in the  n u m b e r  of l a rvae  on e thano l -con-  
t a i n i n g  aga r  w i t h  t ime,  sugges t ing  t h a t  s imu lans  l a rvae  
s lowly beg in  to e x h i b i t  a t e n d e n c y  t o w a r d s  a lcohol  
avo idance .  
These  resul t s  para l le l  those  acqu i red  for ov ipos i t ion  ; mela-  
nogas t e r  f r e q u e n t l y  shows a preference  for e thano l -con-  
t a i n i n g  med ia  whi le  s imulans  t e n d s  to  or•  on  med ia  
w i t h o u t  e thanolS.  However ,  t he  resu l t s  are far  more  un-  
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equivocal  t h a n  ovipos i t ion  da t a  6, suggest ing a much  
h igher  level of specif ic i ty  for larval  behaviour .  This  is 
cons is ten t  w i th  the  explo i ta t ion  of a va r i e ty  of foods by  a 
cosmopol i tan  species since, following ha tching ,  larvae can 
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move  to the  mos t  beneficial  resources avai lable to them.  
However ,  in m a n y  rare  endemic  species, qui te  specific 
oviposi t ion s t imul i  p r e sumab ly  occur because of h ighly  
specific larval  resource exploi ta t ion ,  of ten  involving p a r t s  
of par t i cu la r  p l an t  species 7. 
The known ecological differences be tween  these  2 species 
are pr incipal ly  q u a n t i t a t i v e  r a t h e r  t h a n  qual i ta t ive ,  bo th  
species a p p a r e n t l y  using r a t h e r  s imilar  resources 8 w i th  
the  single excep t ion  of e thanol .  However ,  since s tudies  
concen t ra t ing  on larvae are rare, fu ture  research  could 
al ter  th is  s i tuat ion.  The compara t i ve  s t u d y  of resource 
ut i l izat ion by  larvae  of d i f fe rent  Drosophi la  species re- 
mains  an open field, and detai led inves t iga t ions  in par t ic -  
ular  of sibling species m a y  yield in te res t ing  in fo rmat ion  
concerning evo lu t ionary  divergence.  
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Summary .  Tryps in  c o m m o n l y  used for cell dispersion increases adeny la t e  cyclase ac t iv i ty  of IKB cells. I t  ac ts  on ca ta-  
lytic receptors ,  since the  a p p a r e n t  Km for A T P  is lowered, and it al ters  the  dependence  of adeny la t e  cyclase on Mg++ 
ions. 

Ev idence  has accumula t ed  suggest ing t h a t  cyclic A M P  
can influence cell divis ions in a n u m b e r  of cell t y p e s  i n  
cu t ture l ,  L Cer ta ins  agents ,  such as pronase,  which  are 
known to ac t  on the  cell surface, can ini t ia te  cell divisions.  
Bombick  and Burger  S have  shown t h a t  the  act ion of such 
agents  can be b locked b y  the  addi t ion  of d ibu ty ry l  cyclic 
AMP.  I t  seems t h a t  ext racel lu lar  condi t ions  m a y  contro l  
cell divisions by  affect ing the  m e m b r a n a l  componen t s  of 
t he  cyclic A M P  sys tem,  i.e. the  adeny la t e  cyclase. This 
paper  descr ibes  the  effects  on adeny la t e  cyclase of pro-  
cedures  c o m m o n l y  used to de t ach  cells from flasks dur ing  
cell cultures.  
Materials and methods. K B  cells were grown in 75 cm 
cul ture  surface Falcon flasks conta in ing  20 ml  of Eagle ' s  
min imal  essent ia l  supp l emen ted  wi th  10% calf serum, 
0.25% sodium b ica rbona te  and  0.005% aureomyc in  
(pH = 7.1). A p p r o x i m a t e l y  8 • l0  s cells were seeded f rom 
conf luent  cells d ispersed by  one of the  3 common ly  used 
m e t h o d s : s c r a p i n g  wi th  glass taws,  t r e a t m e n t  wi th  0.25 % 
t ryps in  f o r  2 min,  or t r e a t m e n t  w i th  2.5% e thylene  
d iamine  t e t raace t i c  sod ium salt  (EDTA) for 10 min.  

Changes of media  for the  feeding of cul ture  were made  
42 h later.  In  these  condi t ions ,  conf luency is ob ta ined  
48 h later.  For  cell numera t ions ,  cell v iab i l i ty  was 
rou t ine ly  tes ted  by  cosine dye  exclusion. Fo r  adenyla te  
cyclase assay cells were ha rves t ed  by  scraping in 25 mM 
Tris-HC1 p H  = 7.6 supp l emen ted  wi th  1 mM MgCI~. and  
250 mM saccharose,  b roken  at  4~ and  cen t r i fuga ted  at  
6 0 0 •  for 10 min,  the  pel le t  was  rou t ine ly  used for 
assays.  3 cul ture  flasks were pooled for each  enzyme 
ac t iv i ty  de te rmina t ion .  Assay reac t ion  cons t i tuen t s  4 in- 
c luded 2 mM (ea~p)_ATP 1 ~Ci, 1 mg/ml  crea t ine  phospho-  
kinase, 20 mM creat ine  phsopha te ,  1 mg/ml  bovine  serum 
a lbumine ,  10 mM MgCt 2 and  en zy me  (approx imate ly  
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