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r educed  B u C h E  a c t i v i t y  in  whole  h o m o g e n a t e s  of corpus  
s t r i a t u m  a n d  ce rebra l  co r t ex  of ca ts  a t  1-3  weeks pos t -  
p e n t o b a r b i t a l  anes thes ia6 .  Th i s  d i s c r epancy  m a y  be  due  
to t he  d i f fe ren t  1. c o n c e n t r a t i o n s  of t h e  used a n e s t h e t i c  
(50 m g  in s t ead  of 20 mg/kg)  a n d  2. s a m p l i n g  of b r a i n  
t issue. Moreover  t he  changes  could h a v e  been  obscured  
b y  t he  va lues  expressed on t he  basis  of we t  t i ssue  r a t h e r  
t h a n  pro te in .  
K e t a m i n e ,  a n o t h e r  a n e s t h e t i c  a g e n t  g iven  in t he  same 
c o n c e n t r a t i o n s  as p e n t o b a r b i t a l  (20 m g / k g  b u t  i.v.), was  
r epo r t ed  to i nh ib i t  r eve r s ib ly  ACHE, b o t h  t he  m e m b r a n e  
b o u n d  and  the  pur i f ied  form,  as well as to  increase  t he  
level  of ace ty lcho l ine  in t he  m a m m a l i a n  b ra in  ~. 
A m a r k e d  rise of free ace ty lcho l ine  b u t  w i t h o u t  r educ t i on  
of t he  ace ty lch01ines terase  a c t i v i t y  was f o u n d  in t he  
b ra ins  of r a t s  a n d  guinea-pigs  exposed to b a r b i t u r a t e s  
b y  Ks iezak  e t  aLL However ,  t h e  e n z y m e  was assayed  in 

c rude  sub f r ac t i ons  of t he  b r a i n  and,  therefore ,  t he  resu l t s  
are n o t  c o m p a r a b l e  w i t h  our  mode l  o f  inves t iga t ion .  As a 
m a t t e r  of fac t  we found  l i t t l e  a c t i v i t y  of t he  t e s t ed  en- 
zymes  in t h e  m i t o c h o n d r i a l  f rac t ion .  F u r t h e r m o r e ,  no  
s ign i f ican t  differences  were obse rved  b e t w e e n  t h e  
e x p e r i m e n t a l  and  n o r m a l  bra ins .  
Our  f ind ings  sugges t  t h a t  t he  increased  b ra in  level  of 
ace ty lcho l ine  r epo r t ed  to  be  p r e sen t  a f t e r  b a r b i t u r a t e  
anes thes i a  m o s t  l ikely is due  to t he  i n h i b i t i o n  of ace ty l -  
cho l ines te rase  in  t he  s y n a p t o s o m e s  since p e n t o b a r b i t a l  
i nh ib i t s  t he  specific a c t i v i t y  of ace ty lchol ines te rase .  
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A morphological  temperature-sensit ive  mutant  of the nematode Caenorhabditis elegans var. Bergerac 
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Summary. A morpho log ica l  t e m p e r a t u r e - s e n s i t i v e  m u t a n t  of Caenorhabditis elegans disp lays  2 ove r l app ing  t e m p e r a t u r e -  
sens i t ive  periods,  b o t h  occur r ing  d u r i n g  t he  p o s t - e m b r y o n i c  d e v e l o p m e n t .  D a t a  p rove  t h a t  these  2 p h e n o t y p e s  are 
con t ro l led  b y  t h e  s ame  locus a n d  are  n o t  i n h e r i t e d  as m a t e r n a l  factors .  

P rev ious  works  ~, 3, h a v e  s h o w n  t h a t  in C. elegans a s imi la r  
d u m p y  p h e n o t y p e  (worms sho r t e r  t h a n  wi ld- type ,  b u t  
w i t h  t he  same  d iamete r )  m a y  be  caused  b y  m u t a t i o n s  a t  
m a n y  d i f fe ren t  loci d i s t r i b u t e d  over  t he  k a r y o t y p e .  These  
m u t a n t s  genera l ly  h a v e  a m o n o f a c t o r i a l  d e t e r m i n a t i o n .  
O t h e r  resu l t s  4 led to t h e  idea  t h a t  t he  cut ic le  m a y  be  
a l t e red  b y  th i s  m u t a t i o n .  To u n d e r s t a n d  how  genes con t ro l  
t he  m o r p h o l o g y  of t h e  cuticle,  we h a v e  i so la ted  cond i t iona l  
m u t a n t s ,  since such  m u t a n t s  are genera l ly  useful  to  specify 
t he  p a t t e r n  of gene ac t ion  d u r i n g  d e v e l o p m e n t  5. 
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Fig. 1. Determination of the temperature-sensitive period for the 
roller phenotype of f48ts. During their early embryogenesis fertilized 
eggs were distributed to drops of fresh medium at the permissive 
(17~ temperature or restrictive (22~ temperature. The drops 
were shifted up from 17 to 22~ ( 0 - - - 0 )  or down from 22 to 17~ 
( � 9  respectively at the times indicated in the figure. The 
times on the abscissa have been normalized at the 22~ growth rate. 
80 h after egg deposition, the phenotypes of the adults are determined. 
The arrows on the figure indicate the times of moulting between 
larval (L) stages. 

The  p r e s e n t  work  repor t s  t he  s t u d y  of t he  t e m p e r a t u r e -  
sens i t ive  m u t a n t  f48ts o b t a i n e d  in the  F 3 p rogeny  of 
worms  of t h e  Bergerac  s t r a in  s m u t a g e n i z e d  in the  4 th  
l a rva l  s tage w i t h  e t h y l - m e t h a n e - s u l f o n a t e  0.05 M d u r i n g  
5 h in  M 9 Buf fe rL  This  m u t a n t  deve lops  w i th  n o r m a l  
l eng th  and  c rawl ing  b e h a v i o u r  a t  17 ~ ( the permiss ive  
t e m p e r a t u r e )  b u t  d isplays  d u m p y  and  rol ler  p h e n o t y p e s  
w h e n  g rown a t  22 ~ A t  th i s  r e s t r i c t ive  t e m p e r a t u r e ,  
m o v e m e n t  of f48ts  is affected.  W o r m s  r o t a t e  to  t he  left, 
a long t h e i r  long axis  a n d  do no t  show, as a t  17 ~ t h e  
s inusoida l  m o v i n g  typ ica l  of t he  wi ld- type.  
The temperature sensitive periods. The  t e m p e r a t u r e - s e n -  
s i t ive  per iod  (TSP) is t h e  d e v e l o p m e n t a l  per iod  d u r i n g  
wh ich  t he  r e s t r i c t ive  t e m p e r a t u r e  leads to  the  express ion  
of t he  m u t a n t  p h e n o t y p e .  The  T S P s  of t he  2 f48ts p h e n o -  
types  were infer red  f rom sh i f t - up  a n d  sh i f t -down exper i -  
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Fig. 2. Determination of the temperature-sensitive period for the 
f48ts dumpy phenotype. Same method as in figure 1. Shift up (Irom 
I7 to 22~ Q - - - O ;  shift down (from 22 to !7~ �9  
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m e n t s  (figures 1 and  2). A T S P  is def ined as the  in te rva l  
be tween  the  earl iest  t ime  of sh i f t  down  (from 22 ~ to  
17 ~ a t  which the  m u t a n t  p h e n o t y p e  is observed,  and  
the  la tes t  t ime of shif t  up (from 17 ~ to 22 ~ a t  which 
the  m u t a n t  p h e n o t y p e  occurs. Figure  1 shows t h a t  the  
roller p h e n o t y p e  T S P  is ent i re ly  s i tua ted  in the  f i rs t  larval  
s tage  (L1). I t  begins a few hours  af ter  ha t ch ing  and  is 
ex tend ing  f rom 18 to 25 h of d e v e l o p m e n t  a t  22 ~ af ter  
fert i l ized egg deposi t ion.  Figure 2 shows t h a t  the  per iod 
for the  d u m p y  p h e n o t y p e  is more  ex tended .  I t  includes:  
la ter  L~ stage, all the  L 2 stage, and the  beginning  of the  L a 
s tage (from 18 to 42 h of d e v e l o p m e n t  a t  22 ~ af ter  
fert i l ized egg deposi t ion) .  
M u t a n t  expression at 22 ~ f48ts length  g rowth  curves  a t  
17 ~ and  22 ~ (figure 3) show t h a t  dumpiness  express ion 
s t a r t s  a t  the  beginning  of the  L a stage,  near  the  end of the  
d u m p y  p h e n o t y p e  TSP.  Roller p h e n o t y p e  is never  seen 
in the  larvae (from L 1 th rough  L4) and is only  expressed 
in the  adu l t  stage. 
Mode  o/ inheritance. Genetic s tudies  prove  t h a t  f48ts 
carr ies a single au tosomal  recessive muta t ion .  Homo-  
zygous 48/48 he rm aphrod i t e s  reared a t  22 ~ are mated ,  
a t  th is  same t empera tu re ,  wi th  wi ld- type  males ( + / + ) .  
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Fig. 3. Length growth curves of f48ts. Evolution of the f48ts length 
during development is determined at 17~ (0---0)  and 22~ 
(�9 - 0). Eggs during early embryogenesis are deposited on fresh 
medium. At various times, worms are killed with a moderate heat 
and their lengths measured. 

He te rozygot ic  h e rmap h ro d i t e s  (+ /48) ,  easily recognized 
by  the i r  wi ld - type  pheno type ,  are picked, and  roller or 
d u m p y  r ecombinan t s  are selected f rom thei r  self-ferti l izing 
progeny.  We did no t  f ind a n y  r e c o m b i n a n t  among  a to ta l  
of 8.093 progeny.  This  means  t h a t  if 2 closely l inked 
mu ta t i ons  were involved,  t h e y  should be d i s tan  t by  less 
t h a n  0.02 C.M. Thus  it is jus t i f ied  to assume t h a t  1 gene is 
involved.  As ye t  no da t a  on local izat ion and  allelism are 
available.  The fact  t h a t  a single ple iotropic  m u t a t i o n  can 
lead to b o t h  roller and d u m p y  p h e n o t y p e s  was a l ready  
observed  in C. elegans Bristol ,  by  Brenner  ~ wi th  non-  
t empera tu re - sens i t ive  m u t a n t s  (alleles of dpy-2  gene, on 
l inkage group II).  
The A and B tes t s  def ined by  Hi r sh  et  al. 8 p rove  non-  
ma te rna l  inher i tance  of the  2 t empera tu re - sens i t i ve  phe-  
notypes .  These 2 tes ts  show t h a t  the  m u t a n t  allele of the  
gene s tudied  m u s t  be expressed in the  zygote  in order  t h a t  
the  m u t a n t  p h e n o t y p e  be realized. This is no t  supris ing 
since the  T S P s  are b o t h  late, and indica tes  t h a t  the  roller 
and d u m p y  p h e n o t y p e s  of f48ts are no t  due to an oocyte  
componen t .  
Conclusions. The fact  t h a t  the  roller p h e n o t y p e  is only 
seen in the  adul t  was a l ready  no ted  wi th  n o n - t e m p e r a t u r e -  
sensi t ive roller m u t a n t s  7 which  include the  only  t emp e ra -  
ture-sens i t ive  roller previous ly  isolated 9. These obser-  
va t ions  show t h a t  if the  adu l t  cuticle is modif ied,  and 
recent  s tudies  of Higgins and Hirsh  9 agree wi th  this  con- 
ception,  it  would only  a l ter  the  adul t  cuticle. The fact  
t h a t  we find for the  f48ts roller pheno type ,  a t e m p e r a t u r e -  
sensi t ive per iod earlier t han  the  fo rmat ion  of the  adul t  
cuticle is no t  incompat ib le  wi th  th is  hypothes is ,  since the  
t ime at  which  the  res t r ic t ive  t e m p e r a t u r e  affects  the  gene 
p roduc t  can precede  the  m o m e n t  of the  pheno typ i c  ex- 
press ion of the  muta t ion .  Thus  it would  be in te res t ing  to 
compare  the  biochemical  compos i t ion  of the  larval  cuticles 
and the adul t  cuticle in th is  roller m u t a n t .  
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Summary .  We describe the  p roduc t ion  of circles in chromomer ic  loops dur ing  the  pachy tene  s tage of the  spe rmatocy tes .  
These circles are found a t t a ched  to ch romat in  or a l ready free in the  nucleoplasm. Each circle measures  an average of 
3700 ~_ in circunference.  We suggest  t h a t  such circles migh t  indicate  the  presence of t a n d e m  repet i t ions .  

Thomas  et  al. 8 d e m o n s t r a t e d  t h a t  r epea ted  sequences  
of the  DNA in the  eukaryotes  can produce  roll ing circles 
by  dena tu ra t i on  and anneall ing.  According to the  rolling 
hel ix model% a single copy  of a repea ted  sequence m a y  
form a circle. This  circle migra tes  along the  DNA helix, 
ma in ta in ing  the  base-pair ing.  Dur ing  the  migra t ion,  
repairs  could be made  enzymat i ca l ly  and excision of 
these  circles could be the  1st s tep  of repl icat ion.  Again, 
the  f indings of Hourcade  et  al. 5 d e m o n s t r a t e d  t h a t  the  
rolling circles could account  for the  ampl i f ica t ion  in the  
nucleoplasm. In  th is  art icle we describe the  origin of 
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