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p r o b a b l y  depends  on  h igher  e n z y m e  level. As far  as we 
know, no  ear l ier  i nves t iga t ions  are ava i l ab le  on  t he  
s t i m u l a t o r y  effect  of t h y r o i d  h o r m o n e s  on th i s  nuc lea r  
p ro t e in  k inase  ac t iv i ty .  

A l t h o u g h  t he  physio logica l  roles of t h e  nuc l ea r  p ro t e in  
k inases  are ye t  to  be  c lear ly  unde r s tood ,  i t  is t e m p t i n g  to 
specula te  t h a t  t he  s t i m u l a t e d  p r o t e i n  k inase  ac t iv i ty ,  
i nduced  b y  T 3 a d m i n i s t r a t i o n ,  m a y  resu l t  in a n  increase  in 
no n -h i s t one  p r o t e i n  phos pho r y l a t i on ,  wh ich  could lead in 
t u r n  to e n h a n c e d  t e m p l a t e  a c t i v i t y  of c h r o m a t i n  a n d  
hence  to t he  we l l -known increase  in l iver  R N A  b iosyn thes i s .  
The  poss ib i l i ty  of a n  e n h a n c e d  t e m p l a t e  a c t i v i t y  of r a t  
l iver  c h r o m a t i n  fol lowing t h y r o i d  h o r m o n e  a d m i n i s t r a t i o n  
w a r r a n t s  f u r t h e r  inves t iga t ion .  

Riassunto. Si ~ d i m o s t r a t o  c h e l a  s o m m i n i s t r a z i o n e  di 
3, 5 ,3 ' -Tr i iodo-L-Tiro l l ina  esa l t a  n e t t a m e n t e  l 'attivitS~ 

p ro t e in  c inas ica  assoc ia ta  alle p ro t e ine  n o n  i s ton iche  della 
c r o m a t i n a  epa t i ca  del r a t t o  t i ro idec tomizza to .  Ta le  
cinasi,  che fosforila le pro te ine  n o n  i s ton iche  del la  c roma-  
t ina ,  la caseine e la fosvi t ina ,  n o n  agisce sugli  i s toni  o sulla 
p r o t a m i n a  e n o n  v iene  s t i m o l a t a  dal  3', 5"-AMP ciclico. Si 
p r o s p e t t a  l ' ipo tes i  che nel  l ega to  del r a t t o  t r a t t a t o  con 
l ' o r m o n e  t i ro ideo  la maggiore  attivitS~ delia c inas i  
assoc ia ta  a l la  c r o m a t i n a  possa  a u m e n t a r e  il c o n t e n u t o  
in fosfato delle p ro t e ine  n o n  i s ton iche  ed esa l ta re  il 
processo del la  t rascr iz ione .  

E. FUGASSA, M. TANINGHER, G. GALLO 
and M. ORUNESU 

Istituto di Fisiologia Generale, Universit~ di Genova, 
Corso Europa, 1-76132 Genova (Italy), 21 December 197 d. 

Fibri l lat ion of a - E l a s t i n  Induced by Proteog lycan  

~-Elas t in ,  a h igh -molecu la r  we igh t  po l ypep t i de  der ived  
f rom insoluble  e las t in  1, undergoes  revers ib le  coace rva t ion  
a t  h i g h  t e m p e r a t u r e s .  On pro longed  coacerva t ion ,  an  
insoluble  p r o d u c t  is fo rmed  wh ich  shows e las t i c i ty  t yp i ca l  
for n a t i v e  e las t in  2. I t  h a s  b e e n  s h w o n  r ecen t ly  t h a t  
co ace rva t i on  of e -e las t in  resul t s  in f ibr i l  f o r m a t i o n  3. 

F o r m a t i o n  of a n  inso luble  elast ic  p r o d u c t  f rom e-e las t in  
has  been  obse rved  to  t a k e  place also due  to i n t e r a c t i o n  of 
e -e las t in  w i t h  a n u m b e r  of s u l p h a t e d  po lysacchar ides  4, 
some of wh ich  are c o n t a i n e d  in c o n n e c t i v e  t i ssue  in t he  
fo rm of p ro teog lycans .  I t  has  b e e n  well  e s t ab l i shed  t h a t  
these  p ro t eog lycans  i n t e r a c t  w i t h  collagenS, 6 a n d  are 
able  to  inf luence  t he  course of i ts  f ib r i l l a t ion  7. 

The  p re sen t  p a p e r  r epo r t s  on f ib r i l l a t ion  of a -e las t in  as a 
resu l t  of i n t e r ac t i o n  of e -e las t in  w i t h  connec t ive  t i ssue  
p ro teog lycan .  Th i s  o b s e r v a t i o n  suggests  a possible  
i n v o l v e m e n t  of p ro t eog lycans  in elastogenesis .  

Materials and methods. Inso lub le  e las t in  was  p r e p a r e d  
f rom b o v i n e  l i g a m e n t u m  n u c h a e  b y  ho t  a lka l i  t r e a t m e n t  s. 
The  insoluble  e las t in  was h y d r o l y z e d  wi th  oxal ic  acid 1 a n d  
~-elas t in  was i so la ted  f rom t he  h y d r o l y s a t e  and  pur i f ied  b y  
r e p e a t e d  c o a c e r v a t i o n  a t  60 -80~  a n d  a d s o r p t i o n  of 
coace rva t ed  e -e las t in  on  Super  H y p h l o  Cell. No con t ami -  
n a t i n g  m a t e r i a l  was  de tec ted  in t he  pur i f ied  p roduc t .  

P r o t e o g l y c a n  was p r e p a r e d  f rom b o v i n e  nasa l  ca r t i l age  
b y  t he  d issoc ia t ive  p rocedure  9. Isoelect r ic  focusing reveal-  
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Fig. 1. Optical density at 440 nm vs. cr ratio. 
The amounts given are in izg/ml. 

ed typ ica l  p ro t eog lycan  b a n d s  w i t h  isoelectr ic po in t s  of 
3.6-3.9. No c o n t a m i n a t i n g  m a t e r i a l  was  presen t .  

The  occurrence  of i n t e r a c t i o n  be tween  ~-e las t in  a n d  
p ro t eog lycan  was e s t ab l i shed  b y  op t ica l  dens i t y  measure -  
m e n t s  a t  440 n m  of ~-elast in  - p ro t eog lycan  m i x t u r e s  in 
w a t e r  so lu t ions  a t  v a r y i n g  ra t ios  of b o t h  c o m p o n e n t s  a n d  
c o n s t a n t  t o t a l  concen t r a t i on .  

E l e c t r o n  microscopic  o b s e r v a t i o n  was car r ied  ou t  on a 
Tes la -BS 613 e lec t ron  microscope.  

e -E l a s t i n  - p r o t e o g l y c a n  i n t e r a c t i o n  p r o d u c t  (complex 
coacerva te)  was p r e p a r e d  f rom 108 [xg of c~-elastin p lus  
24 ~g of p ro t eog lycan  pe r  1 ml  of w a t e r  ( m a x i m u m  
in te rac t ion)  a t  p H  3.0. The  samples  were n e g a t i v e l y  
s t a ined  w i t h  a 12 m M  u r a n y l  ace t a t e  - 19.5 m M  oxalic  
acid so lu t ion  ~, p H  3.0. 

Results. The  p lo t  of op t ica l  dens i ty  a t  440 n m  vs. e- 
e l a s t i n /p ro t eog lyean  ra t io  a t  20~ d e m o n s t r a t e d  t he  
occur rence  of i n t e r a c t i o n  a t  p H  va lues  2.5 ( the lowest  p H  
followed) to  4.0-4.5.  As a n  example ,  t he  d e p e n d e n c e  is 
shown  of t he  complex  coace rva t e  f o r m a t i o n  on ~-elas t in /  
p r o t e o g l y c a n  ra t io  a t  p H  3.0 (Figure  1). 

E l e c t r o n  microscopic  obse rva t i on  revea led  in t he  com- 
p lex  coace rva t e  t he  presence  of a ce r t a in  a m o u n t  of amor -  
p h o u s  m a t e r i a l  t o g e t h e r  w i t h  a s ign i f ican t  p r o p o r t i o n  of 
t yp i ca l  f ibr i l lar  s t r u c t u r e s  (Figure 2). I n  t he  fibrils,  f ine 
f i l amen t s  were c lear ly  d iscernable .  The  m a x i m u m  obse rved  
w i d t h  of f ibre  was 5000 A. 

Discussion. I n t e r a c t i o n  b e t w e e n  ~-elas t in  a n d  pro teo-  
g lycan  u n d e r  su i t ab le  ionic cond i t ions  resu l t s  in  t h e  for- 
m a t i o n  of complex  coacervate .  The  f i rs t  s tage  of t h e  com- 
p lex  coace rva te  f o r m a t i o n  is t he  e lec t ros ta t i c  i n t e r a c t i o n  
be tween  oppos i te ly  cha rged  macro ions  t h r o u g h  which  
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e lec t roneut ra l  complex  arises 1~ In  the  case of ~-elastin 
and  proteoglycan,  the  ionic in te rac t ion  m a y  be assumed 
to t ake  place th rough  basic groups on e-elast in and  ester  
su lpha te  groups on pro teoglycan ,  s imilar ly  as in the  
collagen - p ro teog lycan  in te rac t ion  11. 

At  h igh t empera tu res ,  ~-elastin undergoes  simple 
coacerva t ion  as a resul t  of the  associat ion be tween  hydro-  
phobic  side chains.  This s imple coacerva t ion  results  in 
fibril fo rmat ion  ~. I t  has  been suggested a t h a t  the  increase 
in order  of ~-elastin is oifset  by  a decrease in order  of the  
solvent .  

Ill the  p resen t  work, f ibr i l la t ion of e-elast in has been 
ascer ta ined  in the  presence of p ro teog lycan  under  condi-  
t ions  which do no t  give rise to coacerva t ion  of e-elast in  
alone. In  th is  case, the  increase in order  of ~-elastin will be 
compensa t ed  for ma in ly  by  a decrease in free electro- 
s ta t ic  energy of the  sys t em which  is the  dr iving force for 
complex  coacerva t ion  a2. Due to the  presence  of proteo-  
glycan in ground subs tance  in which  elast in  (and collagen) 
fibres are deposi ted,  we presume t h a t  the  k ind  of interac-  
t ion descr ibed above is impl ica ted ,  a t  least  par t ly ,  in t he  
fo rmat ion  of fibrils f rom na t ive  soluble elast in in con- 
nect ive  tissue. 

Fu r t h e r  e x p e r i m e n t s  compr is ing  t ropoelas t in ,  the  
na t ive  precursor  of elastin,  are now underway.  

Zusammen/assung. Die -VVechselwirkung zwischen ~- 
Elas t in  und Pro teog lykan  in m~tssig saurem pH-Bere i ch  
h a t  die Fibr i l la t ion  yon  e -Elas t in  zur Folge. 
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Fig. 2. Electron micrograph of cc-elastin - proteoglycan interaction 
product (complex coacervate) formed at pH 3.0. Negative staining 
with 12 mM uranyl acetate - 19.5 mM oxalic acid solutions, pH 3.0. 
• 40,000. The bar represents 0.1 ~zm. 
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Cyclomorphosis and Amphigony in Brachionus calyciflorus Pallas (Rotatoria) 

I t  has been  shown by  selection exper imen t s  t h a t  the  
offspr ing of a single amict ic  female of he terogonic  rotifers 
is no t  genet ical ly  homogeneous .  For  th is  reason genetic 
r ecombina t ion  in pa r thenogene t i c  lines has been  pos- 
tu la ted  1. 

The hypo thes i s  t h a t  the  morphologic  var iabi l i ty ,  which 
is found in the  offspr ing of a pa r thenogene t i c  female,  is 
corre la ted wi th  the  appearance  of males and wi th  the  
consequen t  amphigonic  processes has therefore  been 
subjec ted  to exper imenta l  test .  

The exper imen t  was in i t ia ted  wi th  one amict ic  female 
of Brachionus calyciflorus Pallas, which  was collected 
f rom a small  p o n d  near  Turin.  F r o m  this  female, bear ing  
pos tero- la tera l  spines of med ium length  (S/B ~ 14, see 
below), a line was cul tured in all inorganic med i u m 
(No. 10 of CHU)2 which  was also used for rear ing green 
unicellular algae (06cys/is sp.) employed  as food. High 

t e m p e r a t u r e  (26~ crowding ( >  4 individuals /ml)  and 
excess of food insured an env i ronmen ta l  pressure  which  
de te rmined  the  appearance  of mict ic  females  3. E v e r y  3rd 
h the  animals  have  been coun ted  and t y p e d  as mict ic  or 
amictic ,  according to  the  m e t h o d  proposed  by  GILBERT a. 

Amict ic  and  mict ic  females  were f ixed and  s tored for 
furLher morphological  analysis,  and  a cons t an t  popula t ion  
dens i ty  of 5 ind iv idua ls /ml  was ma in t a ined  t h roughou t  
the  exper iment ,  which  was carr ied Oil over  a m o n t h  
(about 22 generat ions) .  Res t ing  eggs were s tored for 
fu r ther  ha tching .  The percen tage  of mict ic  females  
increased gradual ly  dur ing the  exper iment ,  unt i l  it  
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