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Summary .  Using  an  a s say  for  su l fo idu rona t e  su l fa tase  based  on  t he  d e g r a d a t i o n  of asS mucopo ly saccha r ide s  in a cell- 
free sys tem,  two c lonal  p o p u l a t i o n s  h a v e  been  d e m o n s t r a t e d  in f ib rob las t s  of he t e rozygo te s  for H u n t e r ' s  synd rome .  
The  locus respons ib le  for  su l fo idu rona te  su l fa tase  def ic iency in th i s  X - l i n k e d  mucopo lysacchar idos i s  is the re fo re  sub-  
j ec ted  to dosage c o m p e n s a t i o n  in females.  

H u n t e r ' s  s y n d r o m e  (mucopolysacchar idos i s  I I )  is a n  
X - l i n k e d  s torage  d i sorder  cha rac t e r i zed  b y  a b n o r m a l  
a c c u m u l a t i o n  in af fected males  of d e r m a t a n  su l fa te  a n d  
h e p a r a n  su l fa te  s, a n d  b y  def ic iency of su l fo idu rona te  
su l fa tase  s. Accord ing  to  LYON'S h y p o t h e s i s  4, female  
he t e rozygo te s  for  X - l i n k e d  m a r k e r s  are expec t ed  to  show 
mosa ic i sm in t h e i r  soma t i c  cells. Accordingly ,  2 popu la -  
t ions  of clones h a v e  been  obse rved  in he t e rozygo te s  for 
g lucose -6 -phospha te  d e h y d r o g e n a s e  va r ian t s~ ,  h y p o -  
xan th ine -guan ine -phos pho r i bos y l t r an s f e r a s e* ,~ ,  ~-galac- 
tos idase  s, p h o s p h o g l y c e r a t e  k inase  9 a n d  p h o s p h o r y l a s e  
k inase  i0 deficiencies. I n  add i t ion ,  i nd iv idua l  f ib rob las t s  for 
H u n t e r ' s  s y n d r o m e  h a v e  been  s h o w n  to be  e i the r  nega t i ve  
or  pos i t ive  for  m e t a c h r o m a t i c  s t a in ing  n,  a ce l lu lar  p h e n o -  
t y p e  c o m m o n  to  d i f fe ren t  disease cond i t ions  2. However ,  
t he  occur rence  of m e t a c h r o m a s i a  in  f ib rob la s t  cu l tu res  is 
in f luenced  b y  d i f fe ren t  e n v i r o n m e n t a l  condi t ions ,  such  
as n u m b e r  of passage  a n d  g r o w t h  phase  of t he  cells ~2, 
t y p e  of s e rum used  for  t he  cu l tu re  ~a a n d  a l t e r a t i o n  of p H  
of t he  m e d i u m  ~*. The  l i m i t a t i ons  in  t he  use e l  m e t a c h r o -  
rus t i c  s t a in ing  as a d iagnos t i c  tool  are i nd i ca t ed  b y  t he  
h i g h  p r o p o r t i o n s  of ' fa l se-pos i t ive '  t e s t s  : 27% in su rveys  
of hosp i t a l i zed  p a t i e n t s  t a k e n  a t  r a n d o m  ~5 a n d  15% in 
f ib rob la s t  cu l tu res  i n i t i a t e d  for  d i f fe ren t  purposes~% 

I t  t he re fo re  a p p e a r e d  i m p o r t a n t ,  b o t h  f rom a gene t ic  
p o i n t  of v iew a n d  for i ts  p o t e n t i a l  p r ac t i c a l  appl ica t ions ,  
to  t e s t  w h e t h e r  t he  e n z y m a t i c  defect  of H u n t e r ' s  syn-  
d r o m e  is subj  ect  to  lyon iza t ion ,  l ike t h e  ones a l r eady  men-  
t ioned .  Us ing  a q u a n t i t a t i v e  e n z y m a t i c  a s say  based  on t he  
d e g r a d a t i o n  of 3sS-mucopolysacchar ides ,  we h a v e  been  
able  to  de t ec t  2 p o p u l a t i o n s  of clones in  f ib rob las t s  f rom 
2 u n r e l a t e d  h e t e r o z y g o t e s  for th i s  X - l i n k e d  disorder ,  t h u s  
e s t ab l i sh ing  a r a t i o n a l  bas is  for  t h e  p r o p e r  de t ec t ion  of 
carr iers .  
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Specific activity related to reference control 

Specific activity of sulfoiduronate sulfatase in diploid fibroblasts (O). 
and fibroblasts transformed with SV-40 (O). Each point represents 
one assay of the SA of the individual or cloneindieated on the ordinate 
with respect to a standard reference control taken as 100% SA, 
reported on the abscissa. 

F i b r o b l a s t  cu l tu res  a n d  clones were o b t a i n e d  as pre-  
v ious ly  descr ibed  s. 1Radioactively label led  s u b s t r a t e  was  
p r e p a r e d  b y  i n c u b a t i n g  f ib rob las t s  f rom a p a t i e n t  a f fec ted  
w i t h  H u n t e r ' s  s y n d r o m e  w i t h  MgSO4-free m e d i u m  con-  
t a i n i n g  0.1 mCi /ml  of '5S, accord ing  to p u b l i s h e d  pro-  
ceduretT. I n  o rder  to  o b t a i n  o p t i m a l  results ,  special  care 
was  g iven  to  t he  con t ro l  of p H  d u r i n g  t he  i n c o r p o r a t i o n  
a n d  chase  of 85S-mucopolysacchar ides  in t h e  cu l tu res  ~4. 

Cell cu l tu res  to  be  assayed  (one 100 m m  Fa lcon  dish) 
were t ryps in ized ,  w a s h e d  in sal ine a n d  b r o k e n  .by freeze 
a n d  t h a w i n g  (7 cycles) in 0.3 ml  of 0.2 M steri le  a ce t a t e  
buf fe r  pI-t 4.1. The  s u p e r n a t a n t  (75 V1) was i n c u b a t e d  
u n d e r  s ter i le  cond i t ions  w i t h  25 ~.1 of s u b s t r a t e  (20.000 
cpm) a n d  1 F1 of 0 .02% NaaN for  70 h a t  37~ T h e  re- 
ac t ion  was s t opped  b y  f reeze-dry ing  a n d  t he  lyophi l ized  
ma te r i a l ,  r e su spended  in H~O, was care fu l ly  s p o t t e d  on  
W h a t m a n  No. 3 p a p e r  (16 X 20 cm) a t  5.5 cm f rom the  
mid l ine  a n d  e lec t rophoresed  in a G e l m a n  c h a m b e r  for  
90 m i n  a t  p H  8.6 ~s. Free  35S m o v e d  a b o u t  6 cm f rom t h e  
or igin a n d  t h e  specific a c t i v i t y  (SA) was ca lcu la ted  as 
c p m / m g  p ro te in /h .  P r o t e i n  c o n c e n t r a t i o n  was m e a s u r e d  
us ing  t he  Fo l in -Cioca l teau  reagent1% I n  order  to  avo id  
cor rec t ions  for  t he  decay  of ass in e x p e r i m e n t s  pe fo rmed  
a t  d i f fe ren t  t imes,  t he  same  s t a n d a r d  con t ro l  f i b rob l a s t  
cu l tu re  was r u n  in each  e x p e r i m e n t  a n d  t a k e n  as 100% 
of SA. 
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Unc loned  and  c loned cu l tu res  of f ib rob las t s  were t r a n s -  
fo rmed  w i t h  SV-40 as p rev ious ly  descr ibed ~0 in order  to  
o b t a i n  a v igorous  cell g rowth ,  w h e n  needed.  The  pheno-  
t y p e  of f ib rob las t s  before  a n d  a f t e r  t r a n s f o r m a t i o n  did  no t  
change  in controls ,  p a t i e n t s  a n d  he te rozygo tes  w i t h  res- 
pec t  to  su l fo idurona te  su l fa tase  a c t i v i t y  (Figure).  

Cont ro l  f ib rob las t s  showed  a va r i ab l e  r ange  of a c t i v i t y  
wh ich  was, however ,  well  s epa ra t ed  f rom t h a t  found  in 
p a t i e n t s  (Figure).  I t  shou ld  be  unde r l ined  t h a t  the  res idual  
a c t i v i t y  found  in af fec ted  males,  co r respond ing  to a b o u t  
20% of t he  SA of t he  s t a n d a r d  reference control ,  is 
p r o b a b l y  due  to a~S c o n t a i n i n g  s u b s t r a t e s  o the r  t h a n  
d e r m a t a n  su l fa te  a n d  h e p a r a n  sulfate.  T he  SA of unc loned  
f ib rob las t s  f rom 2 he t e rozygo te s  fell in t h e  r ange  of 
af fected males  (he te rozygotes  A) or of cont ro l s  (hetero-  
zygotes  B). The  single clone wh ich  was isolar f rom 
he t e rozygo te  A showed,  however ,  a SA in t he  r ange  of 
controls ,  whi le  t he  m a j o r i t y  of clones f rom he te rozygo te s  
B fell in t he  con t ro l  r ange  w i t h  on ly  one (clone No. 5) show- 
ing an  oppos i te  p h e n o t y p e .  B o t h  he t e rozygo te s  the re fore  
showed  some clones w i t h  su l fo idu rona te  su l fa tase  a c t i v i t y  
s ign i f i can t ly  d i f fe ren t  f rom t h a t  found  in t h e i r  unc loned  
cells a n d / o r  in the  m a j o r i t y  of t h e i r  clones. 

I t  has  been  r epo r t ed  t h a t  f i b r o b l a s t s  cu l tu res  f rom 5 
ob l iga te  he t e rozygo tes  a n d  3 p o t e n t i a l  carr iers  of H u n -  
t e r ' s  s y n d r o m e  d i sp layed  a b n o r m a l  mucopo lysaccha r ide  
m e t a b o l i s m  a f t e r  p ro longed  m a i n t e n a n c e  in cu l tu re  or  
rou t ine  freezing~L Our  da ta ,  in p a r t i c u l a r  those  f rom 
he t e rozygo t e  B, a p p a r e n t l y  c o n t r a d i c t  t he  conclus ion 
t h a t  t he re  is p re fe ren t i a l  su rv iva l  in cu l tu re  of cells car-  
ry ing  the  H u n t e r  gene 21. One should  under l ine ,  however ,  
t h a t  our  expe r imen t s  of cell c loning were pe r fo rmed  a t  
v e r y  ear ly  s tages  of subcul tu res .  Since a re l iable  cell-free 
assay  for t h e  de t ec t ion  of H u n t e r ' s  s y n d r o m e  is now 

avai lable ,  t he  specific bas is  for t he  r epo r t ed  a b n o r m a l  
mucopo lysaccha r ide  m e t a b o l i s m  in cu l tu res  of he te rozy-  
gores can  now be checked.  

A n o t h e r  X - l i n k e d  locus, t h a t  for t he  Xg~ blood group,  
whose  l inkage  r e l a t i onsh ip  w i t h  H u n t e r ' s  locus is st i l l  
u n d e t e r m i n e d ,  seems to escape i n a c t i v a t i o n  also in v iew 
of r ecen t  f indings  wh ich  exclude  t he  poss ib i l i ty  t h a t  X g  ~ 
s u b s t a n c e  is no t  p roduced  b y  red  cells and  secondar i ly  
a t t a c h e d  to t h e i r  surface  22. F r o m  a genet ic  p o i n t  of view, 
i t  is the re fore  i n t e r e s t i ng  t h a t  t he  m u t a t i o n  caus ing  a 
def ic iency of su l fo idu rona te  su l fa tase  in H u n t e r ' s  syn-  
d r o m e  is sub jec t ed  in s t ead  to allelic i n a c t i v a t i o n .  These  
a p p a r e n t l y  c o n t r a s t i n g  f ind ings  are in  a g r e e m e n t  w i t h  t he  
h y p o t h e s i s  of reg iona l  i n a c t i v a t i o n  of t h e  same  X - c h r o -  
mogome, s u p p o r t e d  also b y  r ecen t  d a t a  on  derepress ion  
of t h e  i nac t i ve  X - c h r o m o s o m e  a t  one single locus 2a 

A new m e t h o d  for t he  assays  of su l fo idu rona te  su l fa tase  
based  on t he  hydro lys i s  of a chemica l ly  p r e p a r e d  a l l -  
label led s u b s t r a t e  is now available24. I t  should  the re fore  
become  p o s s i b l e  to  ref ine t he  s t u d y  of th i s  newly  dis- 
covered  X - l i n k e d  locus in fu tu re  work  conce rn ing  the  
m a p p i n g  of the  h u m a n  X - c h r o m o s o m e  25. 
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R61e des  p h 6 n o m ~ n e s  t r a n s i t o i r e s  dans  la r e c o n n a i s s a n c e  sp6c i f ique  du chant  du R o u g e - g o r g e  
( Erithacus rubecula) 

T h e  Role  of  Rise  T i m e  in the  R e c o g n i t i o n  of A c o u s t i c  E l e m e n t s  in the  E u r o p e a n  R o b i n ' s  s o n g  
( Erithacus rubecula) 

j. c. ]3RgMOND 1 

Laboratoire d'Ethologie Exp&imenta le ,  Les Sources Mit la invi l le ,  F - 7 8 1 2 0  Ramboui l le t  (France), 20 mai  1975. 

Summary .  The  rise t ime  in t he  acous t ic  e l emen t s  of t he  song is a v e r y  i m p o r t a n t  p a r a m e t e r .  The  p a t t e r n  of th i s  rise 
is of l i t t le  or no i m p o r t a n c e  in recogni t ion .  The  b i rd  would  a p p e a r  to  p a y  no a t t e n t i o n  to  t he  fall t ime.  

U n  r6gime p e r m a n e n t  de v i b r a t i o n s  ne  p e u t  pas  t r a n s -  
m e t t r e  d ' i n f o r m a t i o n .  P o u r  a t t e i n d r e  ce bu t ,  on es t  con-  
t r a i n t  d ' y  a p p o r t e r  des modi f ica t ions ,  c ' es t -k-d i re  de 
g6n6rer  des ph6nom6nes  t rans i to i res .  I1 en ressor t  que 
t o u t  p rob l6me  re la t i f  ~ la t r a n s m i s s i o n  de l ' i n f o r m a t i o n  
est  6 t r o i t o m e n t  li6 ~ l ' 6 tude  de ces ph6nom6nes  (PIMONOV 2). 
Les s ignaux  acous t iques  des o iseaux  c o m p o r t e n t  de nom-  
b r e u x  ph6nom6nes  t r ans i to i r e s :  ils cons i s t en t  en  des 
v a r i a t i o n s  de f r6quence  associ6es & des v a r i a t i o n s  de 
n iveau .  Nous  nous  p roposons  d ' d t u d i e r  le r61e des t r ans i -  
to i res  de n iveau .  E n  pa r t i cu l i e r  nous  che rche rons  & savo i r  
si la forme exac te  de la v a r i a t i o n  t empore l l e  est  un  carac-  
t6re  i m p o r t a n t  pou r  assurer  l 'eff icaci t6 des s ignaux.  

Si de t e l l e s  6 tudes  son t  s o u v e n t  en t rep r i ses  p a r  les 
phondt ic iens  nous  n ' e n  conna i ssons  q u ' u n e  seule qu i  soi t  
r e la t ive  au  c h a n t  de l 'o iseau (TRETZEL3). I1 ne  s ' ag i t  en 
fa i r  que  d ' u n e  t e n t a t i v e  car  l ' au t eu r ,  c o m m e  i i l e  recon-  
n a i t  lu i -m4me,  s ' e s t  h e u r t 4  ~ des p rob l6mes  t e c h n i q u e s  

que les m o y e n s  de l '6poque  ne p e r m e t t a i e n t  pas  de r4sou- 
dre. I1 eu t  tou te fo i s  le g r a n d  m6r i te  d ' 6 t r e  le p r e m i e r  5~ 
avoi r  p ressen t i  e t  t e n t 4  de r eche rche r  e x p 6 r i m e n t a t e m e n t  
quel le  6 ta i t  l ' i m p o r t a n c e  de ces t r ans i t o i r e s  p o u r  l 'o iseau 
r6cepteur .  

Matdriel.  Les c h a n t s  na ture l s .  Ces dern ie rs  son t  6mis 
pa r  des rouges-gorges  sauvages .  Les s6quences  ou t  6t6 
u n i f o r m 6 m e n t  l imit6es ~ une  dur6e d ' u n e  minu t e .  

E n r e g i s t r e m e n t  et  diffusion.  Le m a g n 6 t o p h o n e  util is6 
est  u n  N a g r a  I I I  auque l  es t  a d j o i n t  u n  amp l i f i c a t eu r  de 
pu i s sance  de 10 W et  u n  h a u t - p a r l e u r  pou r  la d i f fus ion 
des s ignaux  e x p 6 r i m e n t a u x .  
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