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oocytes  and  seem to lose the i r  cer ta in  par ts .  Also the  cy to-  
p lasmic  R N A  is feebly  labelled as m a y  be revealed by  very  
few gra ins  in t he  cy top lasm.  

The  conclusion of ear ly  workers  w i th  regard to  the  
nucleolar  origin of 'yo lk  nucleus '  fails to  be conf i rmed  by  
m y  p re sen t  inves t iga t ions ,  and  I fully agree wi th  N ATH'S et  
al. ~0 v iew advoca t i ng  t h a t  t he  nucleolar  ex t rus ions  in fish 
o ocy t e s  are  a r t e fac t s ;  and  such  a conclusion der ived by  
earl ier  workers  f rom the  i r regular i ty  of nuc lear  m e m b r a n e  
(somet imes  rup tu r ing  also) hav ing  nuclear  pouches  is 
e r roneous  and  m a y  be the  effect  of f ixat ion and  the  
mechan ica l  d i s tu rbance .  

Rdsumd. L'expu l s ion  de la mati~re nucl6olaire dans  les 
ceufs du poisson est  6tudi6e ici pa r  au to rad iograph ie .  
E m p l o y a n t  la cy t id ine -H  3, nous  avons  vu que  le R N A  
nucl6olaire passe  dans  le c y t o p l a s m e  sous forme diffuse, e t  
non c o m m e  un nucl6ole comple t  appeM ,noyau- j aune* .  
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T e m p e r a t u r e  and  M u t a n t  E x p r e s s i o n  

The un i fo rm a d a p t i v e  p h e n o t y p i c  reac t ions  to  envi ron-  
m e n t a l  change  pe r fo rmed  by  popu la t ions  of wi ld - type  
o rgan i sms  are t h o u g h t  to  be or ig ina ted  by  na tu r a l  
select ion.  O u t  of a he te rogeneous  popu la t ion ,  w i t h  indi-  
v iduals  reac t ing  in var ious  direct ions ,  only  those  geno- 
t ypes  showing a useful  reac t ion  would  be preserved .  

There  is s u p p o r t  for th i s  idea  in t h e  fact  t h a t  wild 
popu la t ions  do  no t  r eac t  un i fo rmly  to  such  u n n a t u r a I  
va r i a t ions  in e n v i r o n m e n t  as p rov ided  by  t e m p e r a t u r e  
shock,  X - r ays  and  var ious  chemicals  (review GOLD- 
SCHmDT x). Moreover ,  by  art if icial  select ion for  a special  
t y p e  of r eac t iv i ty  to  such  a b n o r m a l  cond i t ions  in Droso- 
phila, BATEMAN ~ ob t a ined  s tocks  showing  p r e d o m i n a n t l y  
t he  reac t ion  selected.  On this  basis one migh t  expec t  t h a t  
in an  e x p e r i m e n t M  s i tua t ion ,  whe re  a m u t a n t  gene is 
i n t roduced  in an  o therwise  wild geno type ,  a g iven change  
in e n v i r o n m e n t  would  no t  resul t  in a un i fo rmly  d i rec ted  
reac t ion  of the  m u t a n t  express ion.  However ,  in t he  m a n y  
e x p e r i m e n t s  done  on  the  r eac t iv i ty  to t e m p e r a t u r e  change  
of m u t a n t  express ion  in Drosophila melanogaster, only  
un i fo rm reac t ions  were  repor ted .  T h e y  were  in fact  de-  
scr ibed as a p r o p e r t y  of t he  m u t a n t  gene. We  men t ion  the  
work  of "ZELENY and  his g roup  (a.o. HERSH3) on Bar,  
S T A N L E Y  4, HARNLEY 5 a n d  ~IEDEL 6 on ves t ig ia l  a n d  
STERN 7 a n d  HOUSE s on  cub i tu s - in t e r rup tus .  In  those  
exper imen t s ,  m os t l y  inbred  l abo ra to ry  s tocks  were  used 
to  ensure  a un i form response,  s ince the  main  in te res t  lay in 
t he  precise  q u a n t i t a t i v e  re la t ions  b e t w e e n  t e m p e r a t u r e  
and  m u t a n t  express ion.  These  re la t ions  were  expec t ed  to  
yield i n fo rma t ion  a b o u t  t he  na tu r e  of gene ac t ion  (PLuN- 
KETTg). 

In  con t ra s t ,  for  t h e  e x p e r i m e n t s  r epo r t ed  here,  t h e  
m u t a n t  ci D ( cub i tu s - in t e r rup tus  d o m i n a n t )  was  crossed 
in to  th ree  r ecen t ly  c augh t  wild s tocks  f rom Colmar  
(France,  cou r t e sy  of Prof .  H. BURLA,  Zfirich), Leiden,  
a n d  Gouda  (Nether lands)  in such  a w a y  t h a t  t oge the r  wi th  
ci D on ly  c h r o m o s o m e s  4 and  Y were  in t roduced ,  a m o u n t -  
ing to  a b o u t  0.2% of t he  t o t a l  genet ic  map .  As ciD is 
homozygous  le thal  i t  was  in all cases ba lanced  over  an-  
o the r  4 th  c h r o m o s o m e  lethal ,  spa rk l ing -Ca ta rac t  (spa Cat, 
a b b r e v i a t e d  be low as Cat).  

The ci D m u t a n t  shows  a m o n g  o the r  fea tures  a t e rmina l  
i n t e r r u p t i o n  of the  4 th  longi tudina l  wing vein.  The ex- 
press ion  of ci D was m easu red  as t he  pe rcen tage  ra t io  of the  

leng th  of the  4th to  t h a t  of the  3rd longi tudina l  vein dis ta l  
to the  an te r io r  crossvein (a/b in Fig. 1). All cu l tures  were 
se t  up  w i t h  10 cm 3 of a c o n s t a n t  food m e d i u m  (2% agar,  
15% sugar,  4% dead  dr ied  yeas t ,  0.1°'/o nipagin)  and  wi th  
a c o n s t a n t  popu la t ion  dens i ty  of 100 larvae.  All larvae  h a d  
been  reared  a t  25 ° up to 48 -~ 11/2 h of age. In  each cu l ture  
the  lef t  wings  of 20 9~ and  20 do* were measured .  

In  the  f i rs t  expe r imen t ,  t he  t h ree  s tocks  were  co mp a red  
a t  t e m p e r a t u r e s  20 ° and  25 °. The resul ts  in Table  I show 
clearly t h a t  t he  shif t  in express ion  of ci D is d i rec ted  
di f ferent ly .  The  Leiden  s tock shows a di rect  re la t ion  be- 
tween  t e m p e r a t u r e  a n d  m e a n  express ion,  t he  Colmar  
s tock no change  and  the  Gouda  s tock an inverse  relat ion.  
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l;ig. 1. The mean expression ratio at 3 different temperatnres of the 
Cohnar olD/Cat base population (c? I )  and the lines sehwted for high 
(A l ) and low (OO) expression ratio. Open figures and broken lines 
represent females, solid figures and lines the males. The differences 
between the samples were tested following \Vilcoxon and probabilities 
exceeding 0.001 are given in the Figure.. The means of the high line 

are based on  .10, all other means on 60 individuals. 

Tab. I. The mean expression ratio of ei D in 3 different wild stocks 
at different temperatures. From the Gouda stock for each mean on ly  
40 individuals were measured, the other means are based on 60 in- 

dividuals. P values are calculated after Wilcoxon. 

Stock l)ifference I" 
25°-20 ̀ , 

G o t l d a  ci D 

Cat" 
C o h n a r  ci D 

Cat 
L e i d e n  ci D 

Cat 

Mean express ion ratio 

°5" I ~20° 

? 52.3 56.6 
3' 46.6 50.4 
? 49.1 48.0 

40.5 39.8 
43.7 34.7 

(~ 32.2 29.3 

- 4 . 3  
- 4 . 2  
- 1 . 1  
+0.7 
+ 9  
+2.9 

-,~ 0.001 
<0 .00 i  
>0.4 
>0.14 
<0.001 
<0.001 
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F u r t h e r  e x p e r i m e n t s  were  done  wi th  the  Colmarc i  D/Cat  
s tock  (no change  in mean)  and  two s tocks  ob t a ined  f rom 
it  by  select ing for 6 genera t ions  for respec t ive ly  h igh  and  
low express ion  ra t io  a t  25 ° . Three  cul tures  each  of the  
base  popu la t i on  and  the  ' low'  line and  two  cul tures  of the  
'h igh '  line were reared a t  15 °, 25 ° and  30 ° (Fig. 1). The 
m e a n  express ion  of the  low line has  a d i rec t  re la t ion wi th  
the  change  of t e m p e r a t u r e  and  the  m e a n  express ion  of t he  
h igh  line an inverse  relat ion.  The f r equency  d i s t r ibu t ions  
(Fig. 2) reveal  t h a t  each select ion line reac ts  un i fo rmly  in 
one direct ion.  The m e a n  of t he  base  popu la t ion  does no t  
change  s igni f icant ly  wi th  t he  change  in t e m p e r a t u r e .  How-  
ever,  the  f requency  d i s t r ibu t ions  sugges t  an increase in 
t he  va r ia t ion  at  lower t e m p e r a t u r e s  on e i ther  side of the  
mean ,  resu l t ing  in s igni f icant ly  h igher  var iances  a t  lower 
t e m p e r a t u r e s  (Tab. II). This  can only  m e a n  t h a t  t he  
Colmar  ciD/Cat base popu la t ion  is he te rogeneous  and  
consis ts  of indiv iduals  reac t ing  to  a change  of t e m p e r a t u r e  
in d i f fe rent  direct ions.  Select ion for h igh or low express ion  
ra t io  a t  25 ° separa tes  the  geno types  w i th  d i f fe ren t  reac t ion  
norms.  

Our resul ts  d e m o n s t r a t e  t h a t  the  conclusion of H o u s e  ~, 
t h a t  'ci D . . .  shows a l inear  increase in L-4 i n t e r rup t i on  wi th  
increasing t e m p e r a t u r e '  has  no general  val id i ty .  The 
d i rec t ion  of t e m p e r a t u r e  response  is no t  d e t e r m i n e d  by  
the  proper t ies  of the  ci n gene. The  reac t ion  is governed  by  
the  whole  d e v e l o p m e n t a l  sy s t em of wing vena t i on  in- 
c luding the  inf luence of the  ci n gene. Therefore  i t  is com- 
p le te ly  d e p e n d e n t  on the  genet ic  background .  
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Fig. 2. Frequency  dis t r ibut ions a t  3 different tempera tures  of the 
Colmar ciD/Cat base population (solid lines) and the lines selected for 
low (broken line) and high (stippled lines) expression ratios. Only the 

distributions o f ~  are given. 

Tab. II. Variances of the Colmar ciD/Cat base population at 3 differ- 
ent temperatures. The variances are pooled from 3 cultures, and P 

was calculated following Bartlet's test. 

Variances 
P for homogeneity 

30 ° [ 25° [ 15° 

30.1 59.3 113.6 < 0.001 
c~ 27.3 60.5 87.0 < 0.001 

The ques t ion  arises w h e t h e r  th is  conclusion has  general  
va l id i ty .  Only  a f te r  pe r fo rming  the  exper imen t s ,  d id  I 
f ind t h a t  KAMSHILOW 1°, as ear ly  as 1939, h a d  pub l i shed  
some expe r imen t s  done  wi th  t he  same theore t ica l  back-  
ground,  which  seem to have  been  over looked.  Using the  
p h e n o t y p i c  express ion  of the  Drosophila m u t a n t  eyeless 
as inf luenced by  h u m i d i t y  of the  cu l ture  media ,  he  suc- 
ceeded in select ing for a change  in d i rec t ion  of the  pheno-  
typ ic  react ion.  Moreover  KAMSHILOW 1° in eyeless, and  
recen t ly  WADDINGTON 11 in several  o the r  m u t a n t s ,  found  
t h a t  select ion can change  the  q u a n t i t a t i v e  re la t ionsh ip  
b e t w e e n  t e m p e r a t u r e  and  express ion.  

The resul ts  r epo r t ed  here  indica te  t h a t  t e m p e r a t u r e  ex- 
pe r imen t s  on morphologica l  m u t a n t  t r a i t s  have  no more  
value in e luc ida t ing  gene ac t ion  t h a n  e x p e r i m e n t s  on a n y  
normal  morphologica l  charac te r .  E n v i r o n m e n t  acts  on a 
d e v e l o p m e n t  s y s t e m  aris ing as an i n t eg ra t ed  resul t  of a 
complex  in t e rp l ay  of m a n y  genet ic  factors .  This  k ind  of 
e x p e r i m e n t  can  only  tel l  some th ing  a b o u t  t he  proper t ies  
of such s y s t e ms  as a whole. In  addi t ion ,  these  e x p e r i m e n t s  
p rov ide  a clear d e m o n s t r a t i o n  of in te rac t ion  b e t w e e n  geno- 
t y p e  and  e n v i r o n m e n t  in t he  sense in which  th is  t e r m  is 
used in q u a n t i t a t i v e  genet ics  (ROBERTSON 12). 

Zusammen[assz~ng. Durch  Versuche  m i t  der  M u t a n t e  
ci D von  Drosophi la  wurde  nachgewiesen,  dass  die t e mp e -  
ra turabhlkngigen Ver l inderungen  in der  Ausprlkgungsweise 
ausschliessl ich du rch  den  R e s t g e n o t y p u s  b e s t i m m t  wer-  
den. Diese Fes t s t e l lung  h a t  B e d e u t u n g  fiir Genphys io -  
logie, Evo lu t ion  und  q u a n t i t a t i v e  Vere rbung .  
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A c t i o n  o f  R e s e r p i n e  o n  t h e  S u b m i c r o s c o p i c  
M o r p h o l o g y  o f  t h e  P i n e a l  G l a n d 1  

In  a previous  pape r  2 it was d e m o n s t r a t e d  t h a t  t he  ma in  
morphologica l  charac te r i s t i c  of t he  pinealocyte, t he  par-  
e n c h y m a l  cell of t he  pineal  gland,  is r ep re sen ted  by  club- 
shaped  per ivascu la r  expans ions  connec ted  to  t he  cell edge 
by  th in  pedicles.  These expans ions  con ta in  m i t o c h o n d r i a  
and  two types  of vesicles:  one h a v i n g  an homogeneous  
l ight  c o n t e n t  and  the  o the r  an he te rogeneous  one, wi th  a 
cen t ra l  o smium depos i t  (Fig. 1). The m e a n  d i a me t e r  of t h e  
two  t y p e s  of vesicles is of 410 tk while t he  dense  granules  
have  a mean  d i a m e t e r  of 210 A. The exis tence  of a single 
d i s t r ibu t ion  curve  for t he  two  t y p e s  of vesicles was  con- 
s idered as an  ind ica t ion  t h a t  the re  m a y  be i n t e r m e d i a r y  
forms b e t w e e n  t h e m  (Fig. 3). The n a m e  plurivesicular 
secretory processes was p roposed  for these  cellular ex- 
pans ions  emphas iz ing  the i r  p robab le  func t ion  in t he  p inea l  
gland.  
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