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These  pe rcen tages  give us a b e t t e r  e s t i m a t e  of cyto-  
kinesis  inh ib i t ion ,  in  case mi to t i c  i ndex  should  be lowered.  

The  c o n c e n t r a t i o n  of 10 -7 M/ml (2.76/100 ml) is 
ineffect ive  a n d  cy tok ines i s  i n h i b i t i o n  is seen on ly  w i t h  
h igher  concen t ra t ions .  F r o m  3.7 • 10 -7 M/ml to  3 • 10 -6 
M/mI, t h e  g r o w t h  of roots  is n o r m a l  w i t h i n  48 h b u t  on 
t h e  4 th  day  t h e i r  l e n g t h  is a b o u t  60% of t he  con t ro l  an d  
t he  roots  h a v e  swe l l ed  

Resu l t s  o b t a i n e d  d u r i n g  t h e  f i rs t  24 h are s h o w n  in t h e  
Table .  The  o p t i m a l  c o n c e n t r a t i o n  i n h i b i t i n g  cy tokines i s  
is a b o u t  2 •  -6 M/ml. For  all  c o n c e n t r a t i o n s  we can  
observe :  p a r t i a l  Cytokines is ,  a s l igh t  ch romatoc la s i c  
effect  ( anaphase  br idges  and  breaks) ,  n u m e r o u s  b imi tos i s  
a f t e r  48 or 72 h in deoxyguanos ine .  And  w i t h  the  h ighes t  
c o n c e n t r a t i o n :  nuc lea r  diapedeses,  d i s t o r t ed  nuclei,  an d  a 
s t rong  mi todep re s s ive  effect  a f te r  48 h. 

A sho r t  t r e a t m e n t  (1 h) using  1.5 • 10 ~ M/ml has  been  
appl ied  : a t  t h e  end  of th i s  t r e a t m e n t  t he re  is no  t e lophase  
w i t h o u t  p h r a g m o p l a s t  bu t ,  a f t e r  r ecovery  in K n o p  m e d i u m  
t/2 for 2 h, such  a b n o r m a l  mi tos i s  does appear ,  showing  
a de layed  effect  of deoxyguanos ine .  Compara t ive ly ,  t he  
s t u d y  of deoxyadenos ine  showed t h a t  i t  has  n o t  t h e  same 
p r o p e r t y  as deoxyguanos ine :  t h e  c o n c e n t r a t i o n  of 10 s 
M/ml is ineffec t ive  a n d  w i t h  2 • 10 -s M/ml t he re  is no 
mi tos i s  w i t h i n  24 h. 

W e  are c o n t i n u i n g  to s t u d y  t h e  ac t ion  of deoxyguanos ine  
(and re la ted  chemicals)  on cy tok ines i s ;  Indeed,  we t h i n k  
t ha t ,  as deoxyguanos ine  is a physiological  compound ,  
d i scover ing  i ts  m e c h a n i s m  of ac t ion  could help  to  under -  
s t a n d  t h e  m e t a b o l i s m  of n o r m a l  cytokines is .  

Rdsumd. La  d6soxyguanos ine ,  ~ p a r t i r  d ' u n e  concen t ra -  
t ion  seuil de 3,7 • 10 -7 M/ml, i nh ibe  f o r t e m e n t  la cytodi6-  
r6se des cellules m6 r i s t 6 ma t i q u es  d'dllium sativum L. 
L 'ac t i v i t 6  m i t o t i q u e  n ' e s t  que  f a i b l e m e n t  touch6e.  
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2' Deoxyguanosine 7,5 • 10 -~ M/ml: a) 24 h, numerous binucleate 
cells; b) 72 h, binucleate cells enter mitosis. 
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Electrophoretic Characterization of Melanosomal  
and Malignant Tissues 

One a p p r o a c h  to t he  s t u d y  of p i g m e n t  granule  s t r u c t u r e  
and  d e v e l o p m e n t  ha s  been  t he  r ecen t  d e v e l o p m e n t  of 
t e chn iques  wh ich  e x t r a c t  t he  p ro t e in  c o n s t i t u e n t s  of t h e  
m e l a n i n  granules  u n d e r  cond i t ions  which  preserve  p ro t e i n  
i n t eg r i t y  ~,~. I n  a v i a n  and  m a m m a l i a n  melanocy tes ,  
m e l a n i n  granules  are ovoid  a n d  t he  m e l a n i n  is depos i t ed  
upon  a f i l amen tous  m a t r i x  a,4; however ,  t he  m a t r i x  of 
p r eme lanosomes  f rom oocytes  of t he  frog Xenopus laevis is 
g r anu l a r  and  some t imes  pa r ac ry s t a l l i ne  in  a p p e a r a n c e  5 
and  m a t u r e  m e l a n i n  granules  are spherical .  F u r t h e r ,  t h e  
me lanosomes  of t he  m a l i g n a n t  mouse  m e l a n o m a  are v e r y  
a typ ica l  w i t h  d isorganized  f ibres  a n d  incomple t e  me lan iza -  
t ion% The  s t u d y  r epo r t ed  here  was i n i t i a t ed  in o rder  to  
a sce r t a in  w h e t h e r  these  f ine s t r u c t u r a l  v a r i a t i o n s  could 
be d e m o n s t r a t e d  a t  t he  b iochemica l  level  b y  gel electro-  
phoresis .  

Materials and methods. Melanogenic  t i ssues  used in th i s  
s t u d y  were o b t a i n e d  f rom:  1. 5-day-old  b l ack  (C57B1)  
mouse  eyes, 2. a n  ac t ive ly  growing  S-91 mouse  me lanoma ,  
3. 15-day e m b r y o n i c  ch ick  eye (Whi te  Leghorn) ,  an d  4. 
Xenopus laevis oocytes.  Melan in  granules  were i so la ted  
a n d  pur i f ied  f rom the  m u r i n e  and  a v i a n  t i ssues  b y  t h e  
p rocedure  of HEARING a n d  LUTZNER1; those  f rom frog 
oocytes  were o b t a i n e d  b y  t h e  m e t h o d  of EPPIG a n d  
DUMONT 7. P r o t e i n  so lub i l i za t ion  t e c h n i q u e s  are de ta i led  
in t he  legend to Tab le  I. Gel e lec t rophores i s  (PAGE)  s was  

Proteins Extracted from Normal  

car r ied  o u t  on these  e x t r a c t s  in  7 .5% gels a t  2 m A / t u b e  
a t  25 ~ us ing  t h e  Tris-glycine buf fe r  sys t em w i t h  e i t he r  
SDS or ureag. P ro t e in s  were s t a ined  w i t h  F a s t  green ~0; 
t h e  re la t ive  mobi l i t i es  were ca lcu la ted  aga ins t  t h e  migra -  
t i on  of p y r o n i n  Y t r a c k i n g  dye. 

Results and discussion. The  re la t ive  m o b i l i t y  (Rm) 0,! 
several  p ro t e i n  b a n d s  e x t r a c t e d  f rom m e l a n i n  granules  of 
d iverse  or igin are v e r y  s imi la r  (Tables  I a n d  II) .  This  
s imi la r i ty  was especial ly  s t r i k ing  w i th  respec t  to  extrae~ 
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Table I. Melanosomal proteins isolated from various tissues and resolved by PAGE with 0.02 M SDS (7.5% gels) 

EXPERIENTIA 30/9 

Xenopus Chick Mouse Melanoma 
Band Rm No. 1" No. 2 No. 1 No. 2 No. 1 No. 2 No. 1 No. 2 

1 0.565 + 
2 0.520 + + +  + + +  
3 0.440 + + +  + + +  + + +  + + +  + + +  + + +  
4 0.425 + + + + 
5 0.400 + + + 
6 0.365 + 
7 0.350 + + 
8 0.330 + + + + + + 
9 0.300 + + 

10 0.155 + + + + 
11 0.120 + + + + 
12 0.065 + + + + 
13 0.040 + + + + + + 
14 0.030 + + + 

No. 1 refers to the initial extraction of melanin granules in either 1% SDS (Table I) or 8 M urea (Table II) for 3 h at 70~ Samples were 
then centrifuged at 10,000 g for 30 rain; the pellet was then reextraeted overnight in the respective solvent at 70~ then centrifuged, and the 
supernatant referred to as extract No. 2. 

No. 2 protein .  Al though  ident ical  R m ' s  in P A G E  do no t  
es tabl ish p ro te in  ident i ty ,  s imilar  migra t ion  in t he  
presence of SD S s indicates  comparab le  molecular  weights  
be tween  the  2 polypept ides ,  whereas  migra t ion  in the  
presence  of urea  is a funct ion  of charge densi ty .  Urea  
t r e a t m e n t  eventua l ly  results  in the  solubil izat ion of the  
ent i re  melanin  granule.  Af ter  the  init ial  ext rac t ion ,  
which removes  the  l imi t ing  membrane ,  sequent ia l  
solubilizing t r e a t m e n t s  and electrophoresis  reveal  only 
the  single p ro te in  b a n d  (Table II).  I t  seems certain,  
therefore,  t h a t  t he  mater ia l  in th is  b a n d  cons t i tu tes  
in ternal  melanin  granule protein ,  and since only a single 
band  is resolved af ter  e lectrophoresis  in e i ther  SDS or 
urea, it  is p robab le  t h a t  th is  band  consists  a of single 
protein .  I t  has  also been  shown t h a t  P A G E  of th is  pro te in  
f rom mur ine  sources over a range of acry lamide  concent ra-  
t ions  reveals  only a single band  1, reinforcing the  conclusion 
t h a t  i t  is a single homogeneous  p ro te in  species. 

The pro te in  in urea ex t rac t  No. 2 f rom the  melan in  
granules f rom each t y p e  of t issue has t he  same Rm,  
es tabl ishing the  s imi lar i ty  of the  charge dens i ty  of each. 
However ,  ill the  presence  of SDS, t he  R m  of th is  p ro te in  
(band 2, Table I) f rom the  S-91 me lanoma  is greater  
t h a n  the  R m  of the  analogous melanosomal  p ro te in  f rom the  

o ther  t issues (band 3, Table I). The weight  of the  p ro te in  
f rom the  me lanoma  melanosome is abou t  50,000 da l tons  
(based on known pro te in  markers)  as compared  to abou t  
70,000 for the  p ro te in  f rom the  o ther  t ypes  of granules.  
The a typ ica l  na tu re  of th is  p ro te in  ill the  me lanoma  
melanosoma  m a y  be a factor  con t r ibu t ing  to  the  dis- 
organiza t ion  and/or  incomple te  melan iza t ion  of the  granule 
found in the  ma l ignan t  t issue. 

In  the  first  SDS t r e a t m e n t ,  6 to  10 pro te ins  are ex t rac t -  
ed in concen t ra t ions  high enough to be visual ized ill 
po lyac ry lamide  gels. Since the  f i rs t  ex t rac t ion  d is rupts  
and solubilizes the  l imi t ing m e m b r a n e  of t he  granule,  
undoub ted ly  some of these  bands  are m e m b r a n e  prote ins .  
Al though we canno t  exclude the  possibi l i ty  t h a t  some of 
these bands  m a y  be cy toplasmic  pro te ins  bound  to the  
surface of the  isolated melanin granule,  our  evidence sug- 
gests t h a t  such co n t ami n a t i o n  is absen t :  a) r epea t ed  
washings  in buffer  and  sucrose failed to remove  any  of 
these  prote ins ,  b) when  homogena tes  were p re incuba ted  
wi th  isotopical ly labelled proteins ,  the  r ad ioac t iv i ty  was 
comple te ly  washed  off dur ing the  melanosome isolat ion 
procedure.  Our resul ts  show t h a t  a t  least  4 p ro te ins  
(No. 8, 10, 12, 13) p resen t  ill the  melanin  granules isolated 
f rom embryologicMly and  phylogenet ica l ly  diverse 

Table II. Melanosomal proteins as resolved by PAGE in the presence of 8 M urea (7.5% gels) 

Xenopus Chick Mouse Melanoma 
Band Rill No. 1 ~ No. 2 No. 1 No. 2 No. 1 No. 2 No. 1 No. 2 

A 0.885 + + +  + + +  + + +  + + +  + + +  + + +  + + +  + + +  
B 0.570 + + + 
C 0.495 + + 
D 0.455 + + 
E 0.430 + + 
F 0.390 + + + 
G 0.305 + + 
H 0.265 + 
I 0.215 + 
j 0.190 + + + + + 
K 0.160 + + + + + 
L 0.140 + + + + + 

a See footnote to Table I. 
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sources  are  s imi la r  in  molecu la r  we igh t  a n d  cha rge  
dens i ty .  W e  are c u r r e n t l y  s t u d y i n g  t he  func t iona l  
i d e n t i t y  of these  pro te ins .  

Severa l  workers  h a v e  a t t e m p t e d  to  s t u d y  melano-  
p ro t e in s  f rom var ious  t issues,  b u t  t he i r  i so la t ion  p rocedure  
called for e x t r a c t i o n  in t he  presence  of s t rong  alkali ,  
wh ich  p rec ludes  f u r t h e r  s t u d y  of these  proteins~l,~% 
DOEZEMA 2 has  s tud ied  m e l a n o s o m a l  pro te ins ,  solubi l ized 
w i t h  h o t  SDS,  f rom ch ick  eye, m u r i n e  sk in  a n d  t he  B-16 
m e l a n o m a .  He  found  t h a t  t he re  were m a n y  p ro t e ins  
w i t h  s imi la r  e lec t rophore t i c  m i g r a t i o n  a m o n g  t he  
3 sys tems.  I n  add i t ion ,  t he re  were several  d i f fe ren t  p ro t e in  
b a n d s  be tween  t h e  m u r i n e  m e l a n o m a  ~nd sk in  t issues.  
Our  work  us ing  urea  as a so lven t  shows t h a t  these  pro te ins ,  
a l t h o u g h  a l t e red  in  respec t  to  t h e i r  molecu la r  weight ,  
m a i n t a i n  t he  n o r m a l  charge  dens i ty ,  and  t h u s  t h e y  
p r o b a b l y  d i f fer  as a resu l t  of t he  s h o r t e n i n g  of t he  
p o l y p e p t i d e  chain .  Th i s  would al low t he  p r o t e i n  to  keep a t  
leas t  some of i ts  f unc t iona l  a r r a n g e m e n t ,  and  m i g h t  
exp la in  w h y  t he  me lanosome  in t h e  m e l a n o m a  t issues  is 
p r e sen t  b u t  a typ ica l .  

A s imi la r  s t u d y  concern ing  t he  a l t e r a t i o n  of p ro t e in s  in  
m a l i g n a n c y  has  been  m a d e  b y  o the r  workers  ~3, ~. These  
i nves t i ga to r s  c o m p a r e d  t he  p ro t e in s  e x t r a c t e d  f rom the  
nucleol i  of n o r m a l  r a t  l iver  a n d  t he  Novikof f  h e p a t o m a  b y  
two-d imens iona l  P A G E .  T h e y  h a v e  shown t h a t  n o t  on ly  
are  d i f fe ren t  a m o u n t s  of p ro t e in s  syn thes i zed  in  the  2 
t i ssues  b u t  t h a t  some u n i q u e  p ro t e ins  are found  in each  
t i ssue  as well. The  s imi la r i ty  of our  f ind ings  and  those  of 
these  workers ,  wh ich  concern  d i f fe rent  t i ssues  in  d i f fe rent  
an imals ,  b o t h  in  n o r m a l  and  m a l i g n a n t  condi t ions ,  serves 
to  p o i n t  ou t  t h e  r a t h e r  bas ic  level  of d i s r u p t i o n  of t he  
n o r m a l  cel lular  m e t a b o l i s m  in m a l i g n a n c y  ~5. 

Rdsumd. Des granules  de m61anine f u r e n t  ex t r a i t e s  
des yeux  d ' e m b r y o n s  de pouss ins  et  de souris noires  
v e n a n t  de n a i t r e  a ins i  que  d 'ceufs de Xenopus laevis et  du  
m61anome S-91. Apr~s que  des pur i f i ca t ions  ex tens ives  de 
granules  de m f l a n i n e  f u r e n t  inises en so lu t ion  soft dans  
l 'ur6e de 8 M 0u 1% de SDS et  caract6r is6es  p a r  6lectro- 
phor&se en  gel de po lyac ry lamide .  Le rgsu l t a t  i nd ique  que  
p lus ieurs  p ro t6 ines  de m~me c o m p o r t e m e n t  en 61ectro- 
phor~se son pr6sen ts  duns  Ies granules  de Ces d iverses  
p rovenances .  E n  plus,  il semble  encore  p lus  s ignif ica t i f  
qu ' i l  y af t  p lus ieurs  diff6rences en t re  les p ro t6 ines  m61ano- 
somales  des m61anocytes  n o r m a u x  et  nocifs.  
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C o m p a r i s o n  of the Pro te in  C o n s t i t u e n t s  of S a r c o p l a s m i c  R e t i c u l u m  Iso la ted  f r o m  Rat  
Ske le ta l  and Cardiac  M u s c l e  

D e t e r m i n a t i o n s  of the  rnolecuIar  we igh ts  of t he  p ro t e in  
c o n s t i t u e n t s  of ske le ta l  musc le  sa rcoplasmic  r e t i cu lum 
(SR), f rom several  a n i m a l  species h a v e  r ecen t l y  been  
carr ied  ou t  us ing  p o l y a c r y l a m i d e  gel e lec t rophores is l -* .  
This  work  has  shown t h a t  t he  m a j o r  p r o t e i n  c o n s t i t u e n t  
of t he  SR vesicles ha s  a m o b i l i t y  on t he  gels cons i s t en t  
w i t h  a m o i e t y  of molecu la r  we igh t  of a p p r o x i m a t e l y  
103,000 dal tons4,  5. This  c o m m u n i c a t i o n  r epo r t s  resul t s  
o b t a i n e d  f rom inves t i ga t i ons  of t h e  p r o t e i n  c o n t e n t  of 
card iac  S1R vesicles, and  ind ica tes  a cha rac t e r i s t i c  differ- 
ence in t he  e lec t rophore t i c  b e h a v i o u r  of card iac  and  
ske le ta l  musc le  sa rcoplasmic  r e t i cu la r  pro te ins .  

Materials and methods. SR f rom r a t  ske le ta l  and  card iac  
muscle  was  p r e p a r e d  b y  an  a d a p t a t i o n  of t he  m e t h o d  of 
IKEMOTO et  al_% Fresh ly  excised muscle  was e x t r u d e d  
t h r o u g h  a muscle  press  wi th  1 m m  holes,  suspended  in 
100 m M  t(C1 + 1.0 m M  imidazole  and  homogen ized  in a 
c o n v e n t i o n a l  co-axia l  te f lon  pes t le  homogenizer .  The  
h o m o g e n a t e  was cen t r i fuged  a t  1000 g for  20 m i n  to  
r emove  cell debr i s ;  t he  s u p e r n a t a n t  be ing  t h e n  f i l tered 
t h r o u g h  glass wool to  r emove  free l ipids,  a n d  t h e  f i l t r a t e  
r ecen t r i fuged  a t  8000 g for 30 m i n  to  s e d i m e n t  t he  rni to-  
chondr ia l  f rac t ion.  Af t e r  f u r t h e r  f i l t r a t ion  of t h e  super-  
n a t a n t  t h r o u g h  glass wool, t he  S R  ves icu la r  pe l te t  was  
o b t a i n e d  b y  r e - cen t r i fuga t ion  a t  28,000 g for i h.  The  
ma te r i a l  s e d i m e n t e d  f rom th i s  sp in  was r e t a ined  for 
p o l y a c r y l a m i d e  gel e lec t rophores is  a n d  u l t r a s t r u c t u r a l  
e x a m i n a t i o n .  Samples  for e lec t rophores i s  c o n t a i n e d  
be tween  0.05 a n d  0.1 g (wet weight )  of mic rosoma l  pe l le t  

in  1 mi  of 0.01 M sod ium p h o s p h a t e  buf fe r  pI-{ 7.4. 
Samples  were i n c u b a t e d  a t  35~ for  24 h in t h i s  buf fe r  
plus  1% sodium dodecy l  su lpha t e  (SDS),  a n d  8 M urea.  
A l iquo t s  (0.25 ml) of t he  i n c u b a t e d  ma te r i a l  were mixed  
w i t h  0.1 ml  of b r o m o p h e n o t  blue t r a c k i n g  dye and  1 d rop  
of glycerol  and  a 50 tzl s ample  of th i s  m i x t u r e  was loaded  
on to  each  gel. P h o s p h a t e  buffers  were m a d e  u p  accord ing  
to WEBER and  OSBORN 7 a n d  5% gels were p r e p a r e d  
us ing  hal f  t h e  c o n c e n t r a t i o n s  of a c r y l a m i d e  and  m e t h y l e n e  
bis ac ry lamide  s ta ted .  

E lec t rophores i s  was  pe r fo rmed  a t  8 m A  per  gel for a 
per iod  suff ic ient  for t he  t r a c k e r  dye  to  m o v e  6 cm. Gels 
were ca l i b r a t ed  us ing  a n u m b e r  of p ro t e in s  w i t h  molecu la r  
weights  r a n g i n g  f rom 104 --  2 • 105 da l tons .  These  were, 
c y t o c h r o m e  C (11,700), l y sozyme  (14,300), peps in  
(35,000), o v a l b u m e n  (43,000), s e rum a l b u m e n  (68,000), 

I A. IV!ARTONOSI, Biochem. biophys. Res. Commun. 36, 1039 (1969). 
2 D. H. MAcLENNAN and P. T. S. WONO, Proe. natn. Acad. Set., USA 
68, 1231 (1971). 

3 N. IKEMOTO, G. M. BHATNAGOR and J. GERGELY, Bioehem. biophys. 
Res. Commun. dd, 1510 (1971). 

4 D. H. MAcLE~NA~, C. C. YIP, G. H. 1LES and P. SE~.:IaN, Syrup. 
quant. Biol. 37, 469 (1972). 

s D. H. MAcLEN~AN, J. biol. Chore. 2d5, 4508 (1970). 
6 N. IKE~OTO, F. A. SRETER, A. NAKAMURA and J. GERGELY, 

J. Ultrastruet. Res. 23, 216 (1968). 
N. WESER and M. 0 s B o ~ ,  J. biol. Chem. 2dd, 4406 (1969). 


