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ace tone  a n d  e ther .  H y d r o l y s i s  was  t h e n  ca r r ied  ou t  in  6 N  
HC1 a t  105°C in sealed e v a c u a t e d  tubes .  T he  e t h e r  e x t r a c t  
a n d  t h e  aqueous  p h a s e  of t he  D N P - p r o t e i n  h y d r o l i z a t e  
were r u n  on  p a p e r  c h r o m a t o g r a m s  b o t h  in  t h e  t e r t - a m y l  
a l coho l -ph t a l a t e  s y s t e m  4 a n d  in t he  n - b u t a n o l - N H  3 a n d  
p h o s p h a t e  buffer  0 .75M,  p H  6 b i d i m e n s i o n a l  s y s t e m  G. 

Only  D N P - a l a n i n e  a p p e a r e d  to  be  p r e s e n t  in  the  e t h e r  
e x t r a c t ;  d i - D N P - h i s t i d i n e  a n d  D N P - a r g i n i n e  were a b s e n t  
f rom the  aqueous  phase .  No glycine or  pro l ine  deg rada -  
t i on  p r o d u c t s  were  de t ec t ab l e ,  even  w h e n  t he  D N P -  
p r o t e i n  was  h y d r o l y z e d  for  4 h in  c o n c e n t r a t e d  HC1 a t  
105°C. No D N P - c y s t e i c  ac id  was found  a f t e r  d in i t ro -  
p h e n y l a t i o n  a n d  hydro lys i s  of pe r fo rmic  acid ox id ized  
pro te in .  I t  was  the re fo re  conc luded  t h a t  a l an ine  is t he  
on ly  N - t e r m i n a l  res idue  in g l u t a m i c  a s p a r t i c  t r a n s -  
aminase .  

I n  o rde r  to  d e t e r m i n e  t h e  n u m b e r  of D N P - a l a n i n e  
res idues  pe r  mole  of p ro te in ,  some D N P - p r o t e i n  p repa ra -  
t ions  were carefu l ly  d r ied  a n d  weighed  a f t e r  water ,  
a ce tone  a n d  e t h e r  washings .  F r o m  t h e  lysine, h i s t id ine ,  
t y ros ine  a n d  cys te ine  c o n t e n t  of t r a n s a m i n a s e  6, a b o u t  
85% of t he  w e i g h t  could  be  a t t r i b u t e d  to t he  or ig ina l  
p ro te in .  Hydro lys i s  was  t h e n  car r ied  o u t  as descr ibed  
before ;  a t  t h e  same  t ime  con t r o l  t e s t s  were m a d e  in  
wh ich  k n o w n  a m o u n t s  of D N P - a l a n i n e  were s u b m i t t e d  
to  hydro lys i s  t o g e t h e r  w i t h  D N P - p r o t e i n .  T he  e t h e r  
e x t r a c t s  of h y d r o l y z a t e s  were  r u n  on  p a p e r  c h r o m a t o -  
g r ams  in  t h e  so lven t  s y s t e m  of BLACKBURN a n d  L o w -  
THER 4, and,  a f t e r  e lu t ion  of t he  D N P - a l a n i n e  spo ts  in  1% 
NaHCO3, t h e  r e su l t i ng  so lu t ions  were e x a m i n e d  for 
a b s o r p t i o n  a t  360 mt~ in a B e c k m a n  D U  s p e c t r o p h o t o -  
meter .  Yields,  ca lcu la ted  f rom t h e  op t ica l  dens i ty ,  were 
r e l a t ed  to  t h e  yields  of s y n t h e t i c  D N P - a l a n i n e .  

F r o m  th ree  assays,  t he  va lues  of 1.0, 1.0 a n d  0.9 moles 
of D N P - a l a n i n e  h a v e  been  found  pe r  58,000 g of p ro te in ,  
i.e. p e r  mole  of coenzyme.  The  molecu la r  w e i g h t  of 
g l u t a m i c  a s p a r t i c  t r a n s a m i n a s e ,  as d e t e r m i n e d  a t  t h e  
u l t r a cen t r i f uge  b y  JENKINS e t  al. ~, is a b o u t  110000, so 
t h a t  t he  e n z y m e  appea r s  to  be  fo rmed  b y  two  poly-  
pep t ide  cha ins ,  t h a t  c a r ry  t he  s a m e  N - t e r m i n a l  residue.  

Riassunto. S u u n a  p r epa raz ione  a l t a m e n t e  p u r i f i c a t a  
di g l u t a m m i c o  aspa r t i co  t r a n s a m i n a s i  del cuore  di  porco  
sono s taf f  d e t e r m i n a t i  i g rupp i  N - t e r m i n a l i  con il m e t o d o  
di SANGER. ~ s t a t a  d i m o s t r a t a  la p resenza  d i u n a  mole  di 
a l a n i n a  N - t e r m i n a l e  pe r  58 000 g di p ro te ina ,  cio~ pe r  u n a  
mole  di coenz ima.  L a  t r a n s a m i n a s i  r i su l t e r ebbe  p e r t a n t o  
c o s t i t u i t a  da  due  ca t ene  po l ipep t id iche .  
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I s o l i e r u n g  e ines  h o c h g e r e i n i g t e n  P o l y p e p t i d e s  
m i t  u t e r u s r e l a x i e r e n d e r  W i r k s a m k e i t  

Sowohl  COHEN 1 als a u c h  FRIEDEN 2 h a b e n  in d e n  
l e t z t en  J a h r e n  gere in ig te  H o r m o n p r / i p a r a t e  m i t  R e l a x i n -  
wi rkung ,  PAUL u n d  WIQVlST a solche m i t  u t e rus re lax ie -  
r e n d e r  A k t i v i t / i t  darges te l l t .  \Vir  n e h m e n  eine neue  
Mi t t e i l ung  COHENS* fiber wei tere  F o r t s c h r i t t e  be i  de r  
I so l i e rung  u n d  R e i n i g u n g  yon  R e l a x i n  z u m  Anlass ,  u m  
f iber  die I so l i e rung  eines d u r c h  sehr  h o h e  u t e r u s r e l ax -  
i e rende  Ak t iv i tA t  ausgeze i chne t en  P o l y p e p t i d e s  aus  
Ova r i en  g r a v i d e r  Schweine  zu be r i ch ten ,  u m  so mehr ,  
als die F rage  de r  I d e n t i t X t  oder  V e r s c h i e d e n h e i t  y o n  
R e l a x i n  u n d  ~,Uterus-t~elaxing-Factor}> b i s h e r  n i c h t  ein-  
d e u t i g  b e a n t w o r t e t  ist.  

V o n  v e r s c h i e d e n e n  R e i n i g u n g s v e r f a h r e n ,  die yon  uns  
u n t e r s u c h t  w o r d e n  s ind 5, erwies sich das  im n a c h s t e h e n -  
den  S c h e m a  dargesfe l l te  als das  gfinst igste ,  d a  es a u c h  
grSssere Mengen  des h o e h g e r e i n i g t e n  P o l y p e p t i d e s  zu 
e r h a l t e n  e r l aub t .  

Bei  de r  a n a l y t i s c h e n  U n t e r s u c h u n g  m i t  Hilfe  de r  
N i e d e r s p a n n u n g s e l e k t r o p h o r e s e  bei  den  p H - W e r t e n  1,8, 
4,7, 5,8, 9,0 u n d  11,0 in de r  A p p a r a t u r  y o n  WIELAND 6 
erwies  s ich das  gewonnene  P o l y p e p t i d  ( K o m p o n e n t e  I I I a  
u n d  I I I b )  als s t a r k  bas i sch  u n d  als e inhe i t l i ch ;  bei  den  
A n f / t r b u n g e n  m i t  N i n h y d r i n ,  m i t  Amidoschwarz ,  n a c h  
de r  C h l o r m e t h o d e  u n d  m i t t e l s  de r  S a k a g u c h i - R e a k t i o n  
zeigte s ich s t e t s  n u r  eine einzige B a n d e ,  w ~ h r e n d  das  
P e p t i d  m i t  d e m  P a u l i - R e a g e n s  eine n u r  seh r  s chwache  

Fi~rbung gab. A u c h  bei  de r  E l e k t r o p h o r e s e  auf  ace ty l ie r -  
t e r  M e m b r a n f o l i e  bei  p H  4,7 u n d  p H  5,8 in der  Ver-  
s u c h s a n o r d n u n g  n a e h  HANNIG u n d  GRASSMANN 7 wa r  
ke ine  He te rogen i t i i t  nachwe i sba r .  Als e inhe i t l i ch  erwies 
s ich das  P o l y p e p t i d  ebenfa l l s  bei  de r  P a p i e r c h r o m a t o -  
g raph ie  bei  18°C in  den  L 6 s u n g s m i t t e l s y s t e m e n  sek.- 
B u t a n o l / l %  TCA (organ.  Phase )  (Rf 0,7), s e k . - B u t a n o l /  
0,2% TCA (organ.  Phase)  (Rf 0,4). Die e l ek t ropho re t i s che  
U n t e r s u c h u n g  des i sol ier ten  u t e r u s r e l a x i e r e n d e n  F a k t o r s  
mi t t e l s  de r  S t i i r kege l -Hochspannungse l ek t rophore seS  liess 
n a c h  AnfArbung  m i t  A m i d o s c h w a r z  u n d  12 h for tge-  
s e t z t e n  Auswaschens  n e b e n  de r  H a u p t b a n d e  noch  2 sehr  
s c h w a c h e  l a n g s a m e r  k a t h o d i s c h  w a n d e r n d e  Beg l e i t kom-  
p o n e n t e n  s i c h t b a r  werden .  U m  a u c h  n o c h  diese geringffi-  
g igen V e r u n r e i n i g u n g e n  des u t e r u s r e l a x i e r e n d e n  P o l y p e p -  
t ides  zu en t fe rnen ,  beda r f  es e iner  m e h r f a e h  w i e d e r h o l t e n  
C h r o m a t o g r a p h i e  de r  K o m p o n e n t e  I I I b  a n  Sephadex .  
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Ovarien gravider Schweine 
Extraktion mit Aceton/Wasserlcone. 
HC1 (5:2,83 : 0,17, v/v/v) 

Extrakt 
Ffillung mit dem 5faehen Volumen 
Aeeton 

Fallung 
] Isoelektrisehe F/illung bet pH 6,0 

fdberstand 
] Hitzedenaturierung bet 60-70°C 

1Aberstand 
Fraktionierung mit Triehloressigs/iure 
(TCA) 

Ffillung bis 3,5% TCA 
Abtrcnnung der TCA mit ~ther und 
Chromatographie an DEAE-SelShadex- 

A 25 (0,0gM Ammonacetatpuffer pile,0) 
Frontkomponente 

Gelfiltration an Sephadex G 50 
(0,2M Ammonaeetatpuffer pH 4,7) 

I . . . . . . . . . . . . . . . . .  I 
Komponente I Komponente II Komponente III  

I Rechromatographie an 
Sephadex G 50 

I ....... I 
Komponenten I und II, Komponente I I Ia  

Reehromatogra- 
phie an Sephadex 
G 50, G 25 oder 
CM-CelIulose 

Komponente I I Ib  

Das  hochge re in ig t e  P o l y p e p t i d  is t  a m  isol ier ten  R a t t e n -  
u t e r u s  in  de r  V e r s u c h s a n o r d n u n g  n a c h  MAGNUS ~ in 
N a n o g r a m m - M e n g e n  (0,5-10 ng /30  m l  Badf l t i ss igkei t )  
w i rksam.  Die u t e r u s r e l a x i e r e n d e  A k t i v i t / t t  ~° a m  Meer-  
s c h w e i n c h e n u t e r u s  in situ n be t r / i g t  2700-3300 U R F -  
E i n h e i t e n / m g  ~. 

Summary. A h i g h l y  pur i f i ed  p o l y p e p t i d e  w i t h  a power-  
ful u t e r u s  r e l ax ing  a c t i v i t y  h a s  been  i so la ted  f rom preg-  
n a n t  sow ovar ies .  The  h o m o g e n i t y  h a s  b e e n  checked ,  
us ing  va r ious  e l ec t rophore t i e  a n d  c h r o m a t o g r a p h i c  
t echn iques .  
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S u r  u n  m 6 c a n i s m e  p o s s i b l e  

d e  l a  p h o s p h o r y l a t i o n  o x y d a t i v e  1 

On p e u t  consid6rer  ~ l ' h eu r e  ac tue l le  c o m m e  6 tab l i  que  
les qu inones  na tu re l l e s  tel les  que les v i t a m i n e s  K e t  les 
u b i q u i n o n e s  s o n t  des  i n t e rm6d ia i r e s  d a n s  le t r a n s p o r t  des  
61ectrons le long de ta chMne  r e sp i r a to i r e  2. II es t  p r o b a b l e ,  
b i en  que  la ques t ion  soi t  encore  con t rovers6e ,  qu 'e l les  
i n t e r v i e n n e n t  6ga lemen t  darts l ' u n e  au  m o t h s  des  p h o s p h o -  
ry l a t i ons  qui  a c c o m p a g n e n t  l ' oxyda t i on ,  l ' i n t e r m 6 d i a i r e  
c o m m u n  ~ ces deux  r~ac t ions  ~ t a n t  u n  p h o s p h a t e  d ' h y d r o -  
qu inone  ou de chromanyle -63 .  

Cet te  hypo th~se  a 6t6 f o r t e m e n t  6 tay6e p a r  les exp6-  
r iences-mod~les  n o n - e n z y m a t i q u e s  de WlELAND 4 e t  sur-  
t o u t  de TODD 5 qu i  o n t  m o n t r 6  q u ' e n  pr6sence  d ' u n  oxy-  
d a n t  t e l  que  pa r  exemple  le su l fa te  de c e r i u m  ou le b r o m e  
( jouan t  le r61e des cy tochromes) ,  les p h o s p h a t e s  d ' h y d r o -  
qu inoue  agissent  comme agen t s  p h o s p h o r y l a n t s  vis-A-vis 
d 'a lcools  pou r  fo rmer  u n  es te r  p h o s p h o r i q u e ,  ou  vis-b~-vis 
d ' e s t e r s  phospho r iques  en  d o r m a n t  des  p y r o p h o s p h a t e s .  
TODD e t  al. o n t  a ins i  syn thd t i s6  I ' A D P  k p a r t i r  d ' A M P ,  de 
d i m 6 t h y l n a p h t o q u i n o l  p h o s p h a t e  et  de b r o m e  c o m m e  oxy-  
d a n t e  (Figure 1 ~). 

Mats, p o u r  que  ces exp6rieuces,  d ' u n e  po r t6e  consid6-  
rable ,  c o n s t i t u e n t  u n  module  com pI e t  de  p h o s p h o r y l a t i o n  
oxyda t ive ,  il f a u d r a i t  encore m o n t r e r  c o m m e n t  se fo rme  le 
quinol  p h o s p h a t e  au cours  de la  r~duc t ion  de la qu i none  en  
pr6sence  de p h o s p h a t e  m i ne r a l  (Figure  2). 

U n e  tel le , p h o s p h o r y l a t i o n  r 6 d u c t i v e ,  d ' u n e  q u i n o n e  
n ' a  pas  encore ~t6 r6alis~e j u s qu ' ~  ce j ou r  e t  l ' on  e n e s t  r6- 
du i t  a u x  specu la t ions  p o u r  essayer  de c o m p r e n d r e  le m~ca-  
n i sme  p a r  lequel  une  tel le f ixa t ion  de p h o s p h a t e  m i n 6 r a l  
p e u t  s ' e f fec tuer .  U n  m6can i sme  t o u t  s imple  a 6t6 propos6  
p a r  ~vVIELAND * (Figure  3). 
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