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c o n c e n t r a t i o n s  h ighe r  t h a n  1.8 M sucrose the  yield will 
decrease  p rogress ive ly ;  a compromise  m u s t  be  r eached  
accord ing  to  specific pu r i f i ca t ion  needs.  I f  t h e  nuclei  
c o n t e n t  of t he  h o m o g e n a t e  is known,  t he  t h i cknes s  of t he  
nuc lea r  pe l le t  a t  t he  ro to r  wal l  can  be  ca lcu la ted  con-  
s ider ing  t h a t  a t  1 m m  f rom t he  ro to r  wal l  a 1 m m  b a n d  
will ho ld  a b o u t  41 ml  of nuc lea r  pellet .  A t  the  cond i t ions  
descr ibed  above ,  process ing  10 1 of h o m o g e n a t e  would  re- 
su l t  in t he  f o r m a t i o n  of a b a n d  on ly  a b o u t  2 m m  thick .  
A l t e rna t i ve ly ,  a cush ion  of a dense r  sucrose so lu t ion  

could be  i n t r o d u c e d  b e t w e e n  t he  1.8 M sucrose layer  and  
t he  ro to r  wall ;  in  t h i s  case no pe l l e t t i ng  would  occur  and  
nuclei ,  c o n c e n t r a t e d  in a n a r r o w  b a n d  a t  t he  in te r face  
w i t h  t he  1.8 M sucrose layer ,  could  be col lec ted  b y  e m p t y -  
ing t he  ro to r  w i t h  t h e  same  p rocedure  employed  w h e n  a 
g r ad i en t  e x p e r i m e n t  is pe r fo rmed .  However ,  in  o rder  to  
avo id  t he  t i m e - c o n s u m i n g  g r a d i e n t  e lu t ion  s tep  and  a 
second passage  of nucle i  in  c o n c e n t r a t e d  suspens ion  
t h r o u g h  t he  r o t a t i n g  seal  of t he  ro to r  wh ich  m i g h t  lead to 
damage ,  pe l l e t t i ng  to t he  ro to r  wal l  was  prefer red .  

A m i n o  acid  c o m p o s i t i o n  and s e q u e n c e  of k a s s i n i n ,  a t a c h y k i n i n  d o d e c a p e p t i d e  
f r o m  the  s k i n  of the Afr ican  frog  K a s s i n a  s e n e g a l e n s i s  1 
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Summary. M e t h a n o l  e x t r a c t s  of t he  skin  of t h e  Af r i can  a m p h i b i a n  Kas s ina  senegalensis  c o n t a i n  a dodecapep t ide ,  
kass in in ,  be long ing  to t he  f ami ly  of t a c h y k i n i n s  or physa l aemin - l i ke  pept ides .  Kass in in ,  like all  o t h e r  n a t u r a l  t a c h y -  
kinins ,  possesses t he  cha rac t e r i s t i c  C- t e rmina l  t r i p e p t i d e  G ly -Leu -Me t -NH 2 and  a p h e n y l a l a n i n e  res idue  in pos i t ion  
5 f rom the  C- te rminus .  However ,  t he  amino  acid sequence  in t he  N - m o i e t y  of t he  molecule  differs  s h a r p l y  f rom t h a t  of 
t he  o t h e r  t a c h y k i n i n s .  

A new pep t i de  wh ich  can  be  inc luded  in t he  t a c h y k i n i n  
f ami ly  ha s  been  t r a c e d  in t he  sk in  of t he  Af r i can  frog 
K a s s i n a  senegalensis .  The  pept ide ,  called k a s s i n i n ,  ha s  
been  i so la ted  in a pu re  fo rm a n d  i ts  s t r u c t u r e  iden t i f i ed  

+ 

as follows: + A s p - V a l - P r o - L y s - S e r - A @ - G l n - P h e - V a l -  
G l y - L e u - M e t - N H  v 
I t  m a y  be seen t h a t  kass in in  possesses t he  C- t e rmina l  t r i -  
pep t i de  -Gly-Leu-Met -NH~ and  t he  Phe  res idue  a t  po-  
s i t ion  5 f rom the  C- t e rminus  wh ich  are cha rac t e r i s t i c  for 
all  k n o w n  n a t u r a l  pep t ides  of t he  t a c h y k i n i n  g roup  
(eledoisin, p h y s a l a e m i n ,  phy l lomedus in ,  uperole in ,  sub-  
s t ance  P), and  are essent ia l  for t he  p h y s a l a e m i n - l i k e  
ac t iv i ty .  

However ,  kass in in  differs f rom all t he  o the r  t a c h y k i n i n s  
in t h a t  i t  possesses 12 a m i n o  acid residues,  a n d  s t r ik ing ly  
differs  f rom the  a m p h i b i a n  t a c h y k i n i n s  in  t he  amino  acid 
compos i t i on  of t he  N - m o i e t y  of t he  molecule.  Moreover ,  
l ike s u b s t a n c e  P, kass in in  shows a free N - t e r m i nus ,  in-  
s t ead  of t he  usual  p y r o g l u t a m y l  residue.  

Materials. The  fresh skins  of 1200 spec imens  of Kas s ina  
senegalensis ,  col lected in Ken ia  and  S o u t h  Afr ica  d u r i n g  
t he  per iod  1971-1974 w e r e  used in th i s  s tudy .  T he  ma-  
t e r ia l  weighed  659 g (average  0.55 g pe r  f resh skin).  The  
skins  were r e m o v e d  f rom t he  frogs i m m e d i a t e l y  a f t e r  kil-  
l ing a n d  e x t r a c t e d  twice  w i t h  a vo lume  of m e t h a n o l  5 
t i m e s  t h e  w e i g h t  of t he  t issue.  T he  m e t h a n o l  e x t r a c t s  
were c o m b i n e d  and  f i l tered and  t h e n  s tored  in t he  re- 
f r igera tor .  

Isolation procedure. Samples  of p u r e  pep t i de  were ob-  
t a i n e d  b y  s u b m i t t i n g  t he  e x t r a c t s  to  t he  fol lowing purif i -  
c a t ion  s t eps :  a) wa s h i ng  of the  e v a p o r a t i o n  res idue  w i t h  
p e t r o l e u m  e t h e r  in  order  to  e l imina te  fa t  c o n t a m i n a n t s ;  
b) 120- tubes  c o u n t e r c u r r e n t  d i s t r i b u t i o n  w i t h  t h e  s y s t e m  
n - b u t a n o l :  acet ic  acid : w a t e r  (80 : 12 : 108) ; c) gel f i l t r a t ion  
t h r o u g h  S e p h a d e x  G 10 co lumns  e lu ted  w i t h  0.01 M acet ic  
ac id ;  d) gel f i l t r a t i on  t h r o u g h  S e p h a d e x  G 25 co lumns  
e lu ted  w i t h  0.01 M acet ic  acid. F u r t h e r  pu r i f i ca t ion  could 

be o b t a i n e d  (when needed)  b y  c h r o m a t o g r a p h y  on  alu-  
m i n a  co lumns  a n d / o r  p r e p a r a t i v e  e lec t rophores i s  on 
paper .  
Pu r i f i ca t ion  of kass in in  could be followed, s tep  b y  s tep,  b y  
b ioassay  (guinea-pig i leum) and  b y  p a p e r  e lectrophoresis .  
A t  p H  1.2 t he  pep t ide  showed  an  e lectr ical  m o b i l i t y  of 
0.55 Glu, b u t  no  m o b i l i t y  was  obse rved  a t  p H  5.8. Rf  
va lues  on  p a p e r  c h r o m a t o g r a m s  were 0.54 in t he  s y s t e m  
n - b u t a n o l  : e t h a n o l  : ace t ic  acid : w a t e r  (80 : 16 : 16 i l  28) and  
0.21 in t he  s y s t e m  n - b u t a n o l  : e t h a n o l  : w a t e r  (96 : 16 : 128). 
The  spot  of kass in in  could be revea led  b y  n i n h y d r i n  and  
chlor ine .  
Structure. The  occur rence  in t he  kass in in  molecule  of a 
lysyl  and  a p h e n y l a l a n y l  res idue  ( d e m o n s t r a t e d  b y  t o t a l  
acid hydrolys is )  was  t i le p remise  for t he  t r e a t m e n t  of tile 
molecule  w i t h  t r y p s i n  a n d  c h y m o t r y p s i n .  B y  diges t ion of 
kass in in  w i th  t r yps in ,  2 f r a g m e n t s  were ob ta ined ,  con- 
t a i n i n g  4 a n d  8 a m i n o  acid residues,  respect ive ly .  Sub-  
m i t t i n g  the  o c t a p e p t i d e  to  c h y m o t r y p s i n  digest ion,  i t  spl i t  
i n to  2 t e t r a p e p t i d e  f r agmen t s ,  as shown  below. 

Asp-Val-Pro-Lys- Ser-Asp-Gtn-Phe-Val-Gly-Leu-Met-NH 2 

T-1 T-2 

T-2, C-1 T-2, C-2 

The  same 3 t e t r a p e p t i d e  f r a g m e n t s  were o b t a i n e d  b y  re- 
ve rs ing  t he  succession of enzymes .  

1 Supported in part by grants from the Consiglio Nazionale delle 
Ricerehe, Roma. 
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Asp-Val-Pro-Lys-Ser-Asp-Gln-Phe-Val-Gly-Leu-Met-NH 2 
A 

C-1 C-2 
Jk 

C-1, T-1 C-1, T-2 

The  sequences  of t h e  3 t e t r a p e p t i d e s  were e luc ida ted  by  
s equen t i a l  expe r imen t s .  
N-terminal tetrapeptide. Diges t ion  w i t h  a m i n o p e p t i d a s e  
M(AP-M) l ibe ra t ed  a spa r t i c  acid and  t races  of val ine ,  t he  
pos i t ion  of wh ich  was conf i rmed  b y  d a n s y l a t i o n  (DNS) on  
t he  r e m a i n i n g  t r ipep t ide .  Pa r t i a l  acid hydro lys i s  l ibe ra ted  
a spa r t i c  acid and  the  t r i p e p t i d e  Va l -Pro-Lys .  Sp l i t t i ng  of 
smal l  a m o u n t s  of lysine and  of t he  d ipep t ide  Va l -Pro  was 
also observed .  

AP-M 

Y Y 
Asp-Val-Pro-Lys 

A 

T-1 DNS 

Asp-Val-Pro-Lys 

Partial acid hydrolysis 

Central tetrapeptide. The pos i t ion  of ser ine was assessed 
w i t h  a m m o p e p t i d a s e  M(AP-M) and  b y  d a n s y l a t i o n ;  car-  

b o x y p e p t i d a s e  A (CP-A) in i ts  t u r n  l i be r a t ed  p h e n y l a l a -  
n ine  f rom the  C- te rminus .  The  pos i t ion  of the  a s p a r t y l  
res idue  was d e t e r m i n e d  by  d a n s y l a t i o n  on  the  t r i p e p t i d e  
l i be r a t ed  wi th  aminopep t i da se .  P a r t i a l  acid hydro lys i s  
conf i rmed  the  a b o v e  results .  

T-2. C-1 

AP-M CP-A 

Y T 
Ser-Asp-Gln-Phe 
** 

DNS 

Ser-Asp-Gln-Phe 

Partial acid hydrolysis 

C-terminal tetrapeptide. Sequence  of a m i n o  acid res idues  
in th i s  pept ide  was e luc ida ted  b y  a m i n o p e p t i d a s e  M di- 
ges t ion  and  b y  dansy la t ion ,  

AP-M 

T-2, C-2 Val-Gly-Leu-Met-NH2 

DNS 

I t  is p robab l e  t h a t  ka s smln  or kass in in- l ike  pep t ides  occur  
in  the  sk in  of o t h e r  Af r i can  a m p h i b i a n s  such  as H y l a m -  
b a t e s  m a c u l a t u s  a n d  P h l y c t i m a n t i s  ver rucosus .  

I n f l u e n c e  of  p r e g n a n c y  a n d  f i b r o s a r c o m a  o n  h e p a t i c  m i t o c h o n d r i a l  p r o t e i n s  of  m i c e  
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Summary. N o n - p r e g n a n t ,  p r e g n a n t  and  f i b r o s a r c o m a - b e a r i n g  n o n - p r e g n a n t  mice differ  in t he i r  t o t a l  hepa t i c  mi to-  
chondr ia l  p ro te in  con ten t ,  as well as the  e lec t rophore t i c  p a t t e r n  fol lowing sepa ra t ion  on  SDS ac ry l amide  gels. 

Mi tochond r i a  undergo  physio logica l  changes  d u r i n g  cel- 
lu lar  d e v e l o p m e n t  and  d i f f e r en t i a t i on  1. An ear l ier  in- 
ve s t i ga t i on  showed  ce r t a i n  di f ferences  in  t h e  i nco rpo ra t i on  
of a n  a m i n o  acid in v ivo  in to  h e p a t i c  m i t o c h o n d r i a l  pro-  
t e in  of n o n - g r a v i d  and  g rav id  mice  ~. A r ecen t  e lec t ron  
microscopic  s t u d y  d e m o n s t r a t e d  t he  effect  of p r e g n a n c y  
a n d  f i b rosa rcoma  on m i t o c h o n d r i a l  m o r p h o l o g y  a. The  
p r e s e n t  r e p o r t  is on  q u a l i t a t i v e  a n d  q u a n t i t a t i v e  s tud ies  
of h e p a t i c  m i t o c h o n d r i a l  p r o t e i n s  in  non-grav id ,  g rav id  
a n d  f i b r o s a r c o m a - b e a r i n g  n o n - g r a v i d  mice. 
Materials and methods. A d u l t  (75 + 5 days)  Swiss mice, 
we igh ing  22-25 g, were used in all  expe r imen t s .  P r e g n a n t  
mice were o b t a i n e d  as r e p o r t e d  ear l ier  ~. A chemica l ly -  
i nduced  ( d i m e t h y l - b e n z d i t h i o n a p h t h e n e )  f i b rosa rcoma  
was t r a n s p l a n t e d  in to  n o r m a l  female  mice  of c o m p a r a b l e  
age 15 days  pr io r  to  sacrifice.  All  an i m a l s  were fed ad  
l i b i t u m  on  a b a l a n c e d  l a b o r a t o r y  diet .  G r a v i d  mice were 
sacr i f iced b y  cerv ica l  d i s loca t ion  on  t he  15 th  d a y  of ges ta-  
t i on  a long  w i t h  n o n - g r a v i d  ones  and  those  bea r i ng  fi- 
b rosa rcoma l  M i t o c h o n d r i a  were  i so la ted  a t  0 -4  ~ in t he  
fol lowing m a n n e r .  L ive r  h o m o g e n a t e s  (10% w/v)  were 
p r e p a r e d  in ice-cold 0.25 M sucrose  c o n t a i n i n g  10 mM 
Tris-HC1 (pH 7.4) a n d  1 m M  E D T A  a n d  s p u n  in t he  cold 
a t  600 • g for 10 mi n  to s e d i m e n t  nucle i  and  cell debris .  

The  s u p e r n a t a n t  was spun  a t  1 0 , 0 0 0 •  for 10 m i n  to 
o b t a i n  t he  m i t o c h o n d r i a l  pellet .  The  m i t o c h o n d r i a  were 
w a s h e d  th r ice  w i t h  t he  homogen iz ing  m e d i u m  before  the  
b iochemica l  assays  a n d  electrophoresis .  H e p a t i c  mi to-  
c h o n d r i a l  p ro t e in  c o n t e n t  in  t he  h o m o g e n a t e  a n d  pe l le t  
was  ca lcu la ted  f rom succinic d e h y d r o g e n a s e  a c t i v i t y  as 
desc r ibed  b y  Gross4. P r o t e i n  was d s t i m a t e d  accord ing  to 
L o w r y  e t  al. 5. 

Total hepatic mitochondrial proteins of non-pregnant and fibrosar- 
coma-bearing non-pregnant mice 

Status fresh tissue (ing/g) 

Non-pregnant mice 68.96 ~ 3.04 (8) 
Pregnant mice 110.62 • 4.02 (8) 
Fibrosareoma-bearing non-pregnant mice 92.90 • 3.08 (8) 

Values are mean :t: SEM. Number of animals in each group is given 
in parenthesis. 


