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Die  C h r o m o s o m e n z a h l e n  de r  a u s g e w e r t e t e n  K n o c h e n -  
m a r k z e l l e n  a l ler  u n t e r s u c h t e n  W e i b c h e n  s ind  in der  
Tabe l le  aufgef i ihr t .  Das  E r g e b n i s  de r  A n a l y s e n  a n  Tier  
Nr .  5 g e h t  ebenfa l l s  au s  de r  Tabe l l e  u n d  d e n  F i g u r e n  1, 2 
u n d  3 h e r v o r :  Der  d iploide  C h r o m o s o m e n s a t z  in  a l len  
vo l l s tAndigen  M e t a p h a s e p l a t t e n  en thAl t  n u r  41 Chromo-  
s o m e n  gegeni iber  de r  m o d a l e n  Zah l  v o n  42. ]3ei nAherer  
B e t r a c h t u n g  fAllt in  a l len  u n t e r s u c h t e n  Zellen das  neue  
s u b m e t a z e n t r i s c h e  C h r o m o s o m  auf,  das  au s  de r  zen t r i -  
s chen  F u s i o n  zweier  a k r o z e n t r i s c h e r  C h r o m o s o m e n  en t -  
s t a n d e n  ist.  Die Zellen dieses Tieres  w u r d e n  au f  2 F i l m e n  
p h o t o g r a p h i e r t .  An  Ve rg r6s se rungen  de r  A u f n a h m e n  
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Fig. 3. Neue, submetazentrische Chromosomen aus 6 verschiedenen 
Zellen des gleichen Tieres wie in Figur 1. 

h a b e n  2 B e o b a c h t e r  d en  A r m i n d e x  des  n e u e n  Ch ro mo -  
sores b e s t i m m t :  F i lm  A:  1,44 -t- 0,28 u n d  1,45 :t2 0,20; 
F i l m  B :  1,47 :L 0,23 u n d  1,46 ! 0,16. Besonde r s  zu be-  
a c h t e n  ist,  dass  die n a c h  P h o t o g r a p h i e n  u n d  mik ro -  
skop i sche r  Kon t ro l l e  a u s g e w e r t e t e n  M e t a p h a s e p l a t t e n  bei  
4 y o n  den  7 a n d e r e n  T i e r e n  a u c h  ve re inze l t  41 Chromo-  
s o m e n  e n t h a l t e n  (Tabelle) .  Diese h ie r  v o r h a n d e n e n  n e u e n  
C h r o m o s o m e n  s ind ebenfa l l s  s u b m e t a z e n t r i s c h  (F igur  4). 

D a m i t  l ieg t  e in  wei te re r  Fa l l  e iner  i nd iv idue l l en  Zen-  
t r e n f u s i o n  bei  e inem n o r m a l e n  Ph~Lnotyp vor.  Le ide r  k o n n -  
t e n  ke ine  a n d e r e n  Gewebe  als  d a s  K n o c h e n m a r k  u n t e r -  
s u c h t  werden ,  so dass  die F rage  n a c h  e inem C h r o m o s o m e n -  
mosa ik  n i c h t  b e a n t w o r t e t  werden  k a n n .  D a  das  be t re f -  
f ende  Tier  n i c h t  zu r  Z u c h t  v e r w e n d e t  w o r d e n  war ,  s ind  
a u c h  ke ine  Aussagen  f iber  den  G e n o t y p  m6gl ich.  A u c h  die 
E l t e r n  s ind u n b e k a n n t .  O b e r  die M6gl i chke i t en  de r  E n t -  
s t e h u n g  de r  F u s i o n  soil d a h e r  in  d iesem Fal l  n i c h t  speku-  
l ier t  w e r d e n  (siehe dazu  HERSCHLER u n d  FI~CHHEIMERI~). 
Die  T e n d e n z  zu r  F u s i o n  d e r  m6gl icherweise  g le ichen akro-  
zen t r i s chen  C h r o m o s o m e n  is t  a n s c h e i n e n d  in  d iesem 
S t a m m  bei  d en  m e i s t e n  T ie ren  v o r h a n d e n  gewesen.  A b e r  
n u r  in  e inem Tier  w a r  die F u s i o n  a l lgemein  a u f g e t r e t e n  18. 

Summary. A cen t r i c  fus ion  of 2 ac rocen t r i c  c h r o m o s o m e s  
in  a female  l a b o r a t o r y  r a t  is descr ibed .  T h e  p h e n o t y p e  was 
no rma l .  T h e  new c h r o m o s o m e  is s u b m e t a c e n t r i c .  O t h e r  
a n i m a l s  of t h e  s a m e  g roup  showed  such  new c h r o m o s o m e s  
on ly  sporad ica l ly .  No i n f o r m a t i o n  is ava i l ab l e  of c h r o m o -  
some mosaic ,  fe r t i l i ty  or  gene t ics  of t h i s  an ima l .  
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Fig. 4. Neue, submetazentrische Chromosomen anderer weiblicher 
Laborratten des gteichen Stammes, in deren Knochenmark nut setten 
diese Zentrenfusion zu beobachten war. Der AbbildungsmaBstab ist 
verschieden. 
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T h y m i d l n e - T e r a t o g e n e s t s  i n  D i f f e r e n t  S p e c i e s  of  

I n  a r e c e n t  p u b l i c a t i o n  I, t h e  a u t h o r  r e p o r t e d  o n  t h e  
t e r a togen i c  effect  of t h y m i d i n e  in  Drosophila melanogaster. 
T h e  morpho log ica l  a b n o r m a l i t i e s  o b s e r v e d  were  (1) in-  
crease in t h e  n u m b e r  of t he  scu te l l a r  b r i s t l e s  (2) anoma l i e s  
of t h e  wing-ve ins  (3) c l ipp ing  of t h e  wings  (4) i r regula r i t i es  
of t h e  a b d o m i n a l  b a n d s  a n d  (5) m a l f o r m a t i o n  of t h e  legs. 
The  n u m b e r  of flies a f fec ted  v a r i e d  f rom 3 0 - 7 5 %  in 
va r ious  repea t s .  

As is well  k n o w n  f rom medica l  s tudies ,  t h e  biological  
ef fects  of a chemica l  c o m p o u n d  n o t  on ly  d e p e n d  on  i ts  
chemica l  s t r u c t u r e  a n d  o t h e r  phys i ca l  p roper t i e s ,  b u t  t h e  
gene t i ca l  c o n s t i t u t i o n  of t h e  o r g a n i s m  i tself  p l ays  a n  
equa l ly  i m p o r t a n t  role r ega rd ing  t h e  u p t a k e  a n d  ass imi la-  
t i on  of t h e  chemica l  u n d e r  i nves t i ga t i on .  W i t h  th i s  in  
mind ,  t h e  fo l lowing i n v e s t i g a t i o n  was  p l a n n e d  to  s t u d y  
t h e  effect  of gene t ic  d ive rs i ty .  

T h e  e x p e r i m e n t  was  p e r f o r m e d  u n d e r  exac t l y  s imi la r  
cond i t i ons  as  r e p o r t e d  p rev ious ly .  D i f f e r en t  species of t h e  

t h e  G e n u s  Drosophila 

genus  Drosophila (D. /unebris, D. mercatorum, D. simulans, 
D. hydei and D. subobscura) a n d  t h e  P h o r i d  fly Megaselia 
scalaris were  r e a r e d  on  t h y m i d i n e - c o n t a i n i n g  m e d i u m  (at  
2 %  c o n c e n t r a t i o n )  a n d  t h e  p r o g e n y  F1 checked  for  v is ib le  
morpho log ica l  ab n o rma l i t i e s .  Along  w i t h  t h e  t e s t  cu l tu res ,  
co n t ro l  cu l t u r e s  were  s t a r t e d  o n  t h e  n o r m a l  m e d i u m .  

I n  va r ious  r ep ea t s  w i t h  D. simulans, D. mercatorum a n d  
D. ]unebrls, on ly  t h e  morpho log ica l  a b n o r m a l i t i e s  as  
m e n t i o n e d  a b o v e  for  D. melanogaster were  obse rved ,  t h e  
n u m b e r  of a f fec ted  flies also be ing  of t h e  s a m e  order .  I n  
D. hydei t h e  p r e s e n t  c o n c e n t r a t i o n  p r o v e d  to  b e  too  tox ic  
a n d  t h e  p u p a t i o n  was  en t i r e ly  suppressed .  I n  D. sub- 
obscura a n d  Megaselia scalaris, no  t e r a t o g e n i c  ef fec t  was  
obse rved  a t  all. I n  con t ro l  cu l tures ,  p a r t i c u l a r l y  for  

1 0 .  PARKASH, Experientia 23, 859 (1967). 
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D. ]unebris, on ly  a b o u t  1% of t h e  flies showed  a n  in-  
c reased  n u m b e r  of scu te l la r  b r i s t l es  a n d  i r regular i t i es  of 
t h e  a b d o m i n a l  s tr ipes,  whereas  in con t ro l  cu l tu res  for 
o t h e r  species, t he  pe rcen t age  of af fected flies was  sti l l  
smal ler .  W i n g  a n d  ve in  anomal ie s  were n e v e r  obse rved .  

T h e  p r e s e n t  s imple  e x p e r i m e n t  p rov ides  f u r t h e r  evi-  
dence  of t he  d i f fe ren t ia l  effect  of t he  chemica l  c o m p o u n d s  
( t hymid ine )  in  o rgan i sms  (di f ferent  species of t h e  genus  
Drosophila) w i t h  d i f fe ren t  gene t ica l  cons t i t u t i ons .  The  
n e g a t i v e  effect  in  D. subobscura a n d  Megaselia scalaris 
m a y  be  due  to  e i the r  (a) t h y m i d i n e  no t  be ing  t a k e n  up  a t  
all  or  (b) if t a k e n  up,  ac t ing  as a n o r m a l  c o n s t i t u e n t .  
A u t o r a d i o g r a p h i c  s tud ies  are needed  to decide  va r ious  
p o i n t s  2. 

Zusammen[assung. Der  A u t o r  h a t  bere i t s  f r f iher  t iber  
den  t e r a t o g e n e n  Ef fek t  von  T h y m i d i n  bei D. rnelanogaster 
be r i ch t e t .  Die vor l iegende  Arbe i t  be fass t  s ich m i t  dem-  
se lben  Ph~Lnomen bei a n d e r e n  Drosophila-Arten u n d  
Megaselia scalaris (Phoridae) .  WAhrend  der  t e r a t o g e n e  

Ef fek t  bei  D. simulans, D. mercatorum u n d  D. [unebris 
der  gleiche wie bei D. melanogaster ist, t r i t t  bei  D. subob- 
scura a n d  Megaselia scalaris keine  t e r a t o g e n e  W i r k u n g  
auf. Die fiir die g e n a n n t e n  A r t e n  v e r w e n d e t e  T h y m i d i n -  
k o n z e n t r a t i o n  erweis t  s ich ftir D. hydei als s t a r k  t ox i sch  
u n d  v e r h i n d e r t  die V e r p u p p u n g  v o l l k o m m e n .  Das  E r -  
gebn i s  zeigt,  dass  v e r s c h i e d e n e  gene t i s che  S y s t e m e  seh r  
un t e r s ch i ed l i ch  au f  e in  u n d  dieselbe  c h e m i s c h e  S u b s t a n z  
reag ie ren  k6nnen .  
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P o l y m o r p h i s m  in  N a t u r a l  P o p u l a t i o n s  of  Drosophila for  t h e  A b i l i t y  to  W i t h s t a n d  T e m p e r a t u r e  
S h o c k s  

Single  i n s e m i n a t e d  founder  females  of Drosophila 
raelanogaster der ived  f rom t h e  same  p o p u l a t i o n  h a v e  b e e n  
s h o w n  to  lead to  s t r a ins  which  differ  gene t i ca l ly  for  
severa l  q u a n t i t a t i v e  t ra i ts .  Three  are  morpho log ica l  
( scute l la r  a n d  s t e rnop leura l  c h a e t a  number s ,  a n d  egg 
leng th)  a n d  2 are behav i ou r a t  (ma t ing  speed a n d  d u r a t i o n  
of copu la t ion)  a-3. I t  is l ikely t h a t  the  differences b e t w e e n  
t he  s t r a i n s  are  genet ic  in  origin,  ar is ing f rom genet ic  
d i f ferences  be tween  t h e  founde r  females. Th i s  is d i r ec t  
ev idence  t h a t  t h e  wild popu l a t i ons  are  p o l y m o r p h i c  for  
genes  (or polygenes)  con t ro l l ing  these  t ra i ts* .  E v e n  t h o u g h  
i t  h a s  b e e n  a rgued  for  m a n y  years5 t h a t  p o l y m o r p h i s m  for  
po lygenes  is expec ted  in ou t b r eed i ng  species, these  resu l t s  
fo rm i ts  m o s t  genera l  d e m o n s t r a t i o n  so far. T he  poly-  
m o r p h i s m  for scute l lar  c h a e t a  n u m b e r  has  been  explo i ted  
b y  HOSGOOD, MACBEAN a n d  PARSONS 6,7, who  found  t h a t  
w h e n  d i r ec t iona l  select ion for h igh  c h a e t a  n u m b e r  was 
b a s e d  on  those  s t r a in s  which  h a d  a h igh  scu te l t a r  c h a e t a  
n u m b e r ,  e x t r e m e l y  rap id  responses  were ob ta ined .  

I n  t h i s  p a p e r  we e x t e n d  our  obs e r va t i ons  to  a more  
phys io logica l  t ra i t ,  n a m e l y  t he  effect of a h igh  t e m p e r a -  
t u r e  shock  (33.5°C for 24 h on  flies 7 days  of age) on  
s u r v i v a l  a t  7 days  a f t e r  the  comple t ion  of t he  shock.  
T h r e e  s t r a i n s  wh ich  h a v e  been  scored for t he  o t h e r  t r a i t s  
m e n t i o n e d  above ,  a n d  which  were der ived  f rom single 
i n s e m i n a t e d  females  col lected a t  Leslie Manor ,  Vic tor ia  
in  D e c e m b e r  1964 were used.  Tes t ing  was car r ied  o u t  a t  
t h e  7th,  18th,  30 th  a n d  40 th  genera t ions  in  t he  l a b o r a t o r y  
b y  expos ing  2 repl ica tes  of 25 flies of each  sex to  t he  
t e m p e r a t u r e  shock.  Two f u r t he r  repl ica tes  were k e p t  a t  
25 °C c o n t i n u o u s l y  for controls .  Flies were cu l tu red  and  
s to red  as v i rg ins  on  s t a n d a r d  m e d i u m  seeded w i th  yeas t  
a t  25 °C for  t h e  7 days  pr ior  to  the  t e m p e r a t u r e  shock,  
a n d  r e t u r n e d  to  25 °C a f t e r  t h e  shock.  P e r c e n t a g e  mor ta l i -  
t ies  a t  7 d a y s  a f t e r  t h e  shock  were ca lcula ted .  

M e a n  p e r c e n t a g e  mor ta l i t i e s  of con t ro l  a n d  t e m p e r a t u r e  
shocked  males  a n d  females  are g iven  in Tab le  I, a n d  a n  
ana lys i s  of va r i ance  of the  d a t a  in  Tab le  I I .  I n  b o t h  sexes 

Table I. Percentage mortality of control and temperature shocked 
flies at 7 days after the shock 

Control Temperature shocked 

Strain 1 2 3 1 2 3 

Generation 7 ? 8 4 2 4 8 2 
2 14 2 2 10 12 

18 ~ 0 0 4 4 0 10 
10 4 0 4 16 8 

30 ~ 4 6 4 6 20 30 
d' 12 2 2 14 20 26 

40 ~ 4 4 2 50 76 2 
4 4 8 42 98 12 

Mean 2 4.0 3.5 3.0 16.0 26.0 11.0 
7,0 6,0 3.0 15.5 36.0 14.5 

Each entry is the mean of 2 replicates of 25 flies. 
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