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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. 
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(pH 7.0). Monomer iza t ion  of the  pro te ins  was achieved by  
keeping the  mix tu re  in a boil ing w a t e r - b a t h  for 2 minT. 
50 ~zg of mi toet londr ia l  p ro te ins  were appl ied  to  7.50//0 
ac ry lamide  gels conta in ing  SDS and  e lec t rophoresed  wi th  
a cu r ren t  of 8 mA per  tube .  S t a n d a r d  marker  p ro te ins  of 
known mol .wt  were e lec t rophoresed  along wi th  t he  samples  
to  ca l ibra te  the  a p p r o x i m a t e  mol .wt  of p ro te ins  a t  each 
band.  
Resul ts  and discussion. A q u a n t i t a t i v e  difference is dis- 
cernible in the  to ta l  hepa t ic  mi tochondr ia l  p ro te ins  of 
the  3 groups  of animals  s tud ied  (table). The h ighes t  
a m o u n t  is p re sen t  in the  mi tochondr i a  of p r e g n a n t  mice 
followed b y  in t h a t  of f ib rosarcoma-bear ing  n o n - p r e g n a n t  
and normal  n o n - p r e g n a n t  mice. The a d v a n t a g e  in em- 
p loying the  succinic de t lydrogenase  m e t h o d  to  measure  
mi tochondr i a l  p ro te ins  q u a n t i t a t i v e l y  has  been  e labora ted  
by  Gross*. Our earlier e lectron microscopic observa t ions  3 
lend s u p p o r t  to the  view t h a t  the  differences not iced  in 
to ta l  mi tochondr ia l  p ro te ins  are re la ted  to the  size of the  
mi tochondr ia .  This in t u r n  would  reflect  enhanced  syn-  
thesis,  and it is reasonable  to a t t r i bu t e  th is  a l te red  tu rn -  
over  of mi tochondr i a l  p ro te ins  to  the  metabol ic  s ta tus  of 
t he  animal .  
Acry lamide  gel e lectrophoresis  of hepa t ic  mi tochondr i a l  
p ro te ins  f rom the  3 groups  of animals  results  in a n u m b e r  
of bands  (figure). Qual i ta t ive  differences are a p p a r e n t  
be tween  the  mi tochondr ia l  p ro te ins  of the  n o n - p r e g n a n t  
cont ro l  mice on the  one hand ,  and  those  of the  p r e g n a n t  
and  f ib rosarcoma-bear ing  mice on the  other.  For  example ,  
a b a n d  of p ro te in  w i th  a c o m p u t e d  a p p r o x i m a t e  mol .wt  
of 60,000 is discernible in all excep t  the  n o n - p r e g n a n t  
controls .  Membrane  b o u n d  as well as soluble cellular pro-  
te ins  take  p a r t  in the  cont inua l  r ep l acemen t  processes 
and  mi tochondr ia l  p ro te ins  are no except ion  since t h e y  
cons t an t l y  t u rnove r  a t  d i f ferent  ra tes  8-:0. Al though  mos t  
of the  mi tochondr ia l  p ro te ins  are syn the t i zed  on cy to-  
plasmic r ibosomes and t r ans fe r red  to t he  mi tochondr i a : : ,  
po lysomes  isolated f rom yeas t  mi tochondr i a  have  been 
shown to  be capable  of ac t ive  p ro te in  syn thes i s  TM. Al- 
t h o u g h  tile exac t  na tu re  of the  changes  r emains  to be 
e lucidated,  it  is a p p a r e n t  t h a t  a l te ra t ions  in hepa t ic  
mi toc t londr ia l  p ro te ins  occur dur ing  p r egnancy  and the  
t u m o u r  growth .  

Densitometric tracings and photograph of gels showing electro- 
phoretie separation of hepatic mitochondrial proteins in non-preg- 
nant A, pregnant I3 and Iibrosarcoma-bearing non-pregnant mice C. 
The arrows indicate a new band. 

SDS po lyac ry lamide  gel e lec t rophores is  of mi tochondr i a l  
p ro te ins  was carr ied ou t  according to  W e b e r  and Osborn*.  
P ro t e ins  were solubil ized a t  a concen t r a t ion  of 2 mg /ml  
in a so lven t  con ta in ing  10% glycerol,  1% SDS and 1% 
m e r c a p t o e t h a n o l  in 0.01 M sod ium p h o s p h a t e  buffer  
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