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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), 
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Fig. 1. Electron micrographs of negatively stained dispersates of A) 
rat skeletal, and B) rat cardiac sareoplasmie reticular vesicles. 
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Fig. 2. Polyaerylamide Gel electrophoresis. Profiles of A) rat skeletal 
SR, and B) rat cardiac SR. 

/3-galactosidase (130,000), and myosin  (220,000). When  
the mobi l i ty  of these s tandards  was p lo t ted  against  the  
logar i thm of thei r  respect ive molecular  weights, an inverse 
l inear re la t ionship was obtained.  After  electrophoresis ,  
gels were stained for 30 rain in 1% amido black in 7~o 
acetic acid conta ining 2~o t r ichloroacet ic  acid, and 
subsequent ly  destained in me thano l  : acetic acid : glycerol : 
water ,  1000 : 125 : 62 : 1312. Samples for electron micro- 
scopic examina t ion  were prepared by  dispersing a small 
a m o u n t  of the  28,000 g pellet  wi th  1% phosphotungs t ic  
acid at  p H  7.4, onto  carboncoated  copper  grids. The 
prepara t ions  were examined  in an A . E . I . E . M .  801 electron 
microscope at  80 kv accelerat ing voltage.  

Results.  Figures  l a  and b show nega t ive ly  stained 
dispersates of the  28,000 g fract ion from ra t  skeletal  and 
cardiac muscle respect ively.  The micrographs show an 
overa l l  s imi lar i ty  in appearance  of the  vesicles except  
t ha t  fewer ' t adpole '  conformat ions  are found amongst  the  
cardiac vesicles, which v a r y  in size from 60-300 nm 
(BASKIN and DEAMERS)o. Some of the  cardiac vesicles 
exhibi t  a fringe of 40 A part icles and m a n y  show the  
presence of var iable  amounts  of i r regular ly-spaced 
part icles  of s l ightly larger size. 

Figure  2 shows the  results of po lyacry iamide  gel electro- 
phoresis of the  2 types  of vesicles. The findings indicate  
t ha t  the  major  band in skeletal  vesicles corresponds to a 
molecular  weight  of approx imate ly  103,000, as previously  
repor ted  4, K In  addi t ion  there  are bands at  50,000, 35,000 
and 29,000 dal tons which are in fair ly good agreement  
wi th  the  values  obta ined by MAcLEN~AN et al.4 for the  
ealsequestr in and acidic proteins  of skeletal  SR. 

The cardiac SR  (Figure 2b), however,  shows a consis- 
t en t ly  different  e lectrophoret ic  profile. The  103, 000 dal ton  
component  is reduced to a ve ry  faint  band of stain whilst  
the  major  cons t i tuent  is represented by 2 p rominen t  
discrete bands whose molecular  weight  is calculated at  
50,000 and 48,000. Also the  35,000 and 29,000 com- 
ponents  are present  in re la l ive ly  greater  amounts  in the  
cardiac material .  

Discussion.  The prepara t ion  of cardiac sarcoplasmic 
re t icu lum vesicles has for some t ime  been the  subject  of 
considerable discussion. I t  has been showna t h a t  cardiac 
microsomes prepared by the  method  of FAI~BURG and 
G E R G E L Y  9, a r e  considerably con tamina ted  by  mito-  
chondria l  f ragments  and possibly by  remnan t s  of the  T- 
tubule  system. Mitochondria l  f ragments  are easily 
dist inguishable by  the  presence of 80-90 X membrane  
bound part icles regular ly  spaced at  100 A intervals  s. 

The me thod  of IICEMOTO et al. 3 which involves  the  use 
of a 'muscle  press'  and pestle homogenizer  in place of a 
blender  wi th  sharp cut t ing  blades produces a m u c h  
'c leaner '  microsomal  preparat ion,  and con tamina t ion  
by  mi tochondr ia l  f ragments  is largely precluded as t hey  
remain  in tac t  and are sed imented  at  8000 g. This la t te r  
isolat ion procedure was used for all the  prepara t ions  in 
this s tudy.  We consider t ha t  our me thod  of p repara t ion  
of the  microsomal  f ract ion and the  subsequent  ul tra-  
s t ructura l  inspect ion ensures tha t  our sarcoplasmic 
re t icu lum is reasonably uncontamina ted .  

I t  is not icable  on our prepara t ions  tha t  at  cer ta in  stain 
densities i r regular ly  spaced part icles  are apparen t  both  
on the  body of the  vesicles and at  the  surface (Figure lb). 
Since these do not  resemble mi tochondr ia l  part icles i t  is 
l ikely tha t  t hey  represent  the  type  of par t ic le  seen in 
freeze etched p repara t ionsS  
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The  e l ec t rophore t i c  s tud ies  h a v e  revea led  a m a j o r  
di f ference in t he  d i s t r i b u t i o n  of t he  103,000 d a l t o n  b a n d ,  
genera l ly  acknowledged  to  be  t he  A T P a s e  4. I n  ske le ta l  
muscle  mic rosomes  t h i s  b a n d  r ep resen t s  t he  maj  or p ro t e in  
cons t i t uen t ,  wh i l s t  in  card iac  vesicles t h e  m a j o r  com- 
p o n e n t s  occur  a t  50,000 a n d  48,000 da l t ons ;  t h e  103,000 
d a l t o n  b a n d  be ing  cons ide rab ly  reduced.  

There  are  two poss ib i l i t ies  wh ich  could exp la in  th i s  
a p p a r e n t  di f ference in  p ro t e in  d i s t r i bu t ion .  E i t h e r  t h e  
p r o p o r t i o n  of A T P a s e  to  o the r  p ro t e in  c o n s t i t u e n t s  in  
card iac  S R  is m u c h  lower t h a n  in ske le ta l  SR, or t he re  is a 
compos i t i ona l  di f ference in t h e  card iac  ves icu la r  A T P a s e  
r e su l t ing  in a n  a l t e red  e lec t rophore t i c  profi le.  I t  is in- 
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t e r e s t ing  to no te  t h a t  STEWART an d  McLENNAN 10 h a v e  
r ecen t ly  r epo r t ed  t h a t  br ie f  t r y p t i c  d iges t ion  of ske le ta l  
muscle  SR leads to d i ssoc ia t ion  of t h e  A T P a s e  molecule  
in to  2 pep t ide  f rac t ions  of molecu la r  we igh ts  45,000 and  
55,000, w i t h o u t  loss of A T P a s e  ac t iv i ty .  

I n v e s t i g a t i o n s  are  n o w  proceed ing  to  d e t e r m i n e  t h e  
A T P a s e  a c t i v i t y  of t h e  i n d i v i d u a l  i so la ted  p ro t e ins  f rom 
card iac  muscle  S R  w i t h  a v iew to e s t ab l i sh ing  the i r  
funct ions .  

Zusammen/assung. Die P r o t e i n - Z u s a m m e n s e t z u n g  des 
s a r c o p l a s m a t i s c h e n  R e t i c u l u m s  v o m  H e r z m u s k e l  wurde  
mi t t e l s  P o l y a c r y l a m i d - G e l - E l e k t r o p h o r e s e  u n t e r s u c h t  u n d  
ihr  U n t e r s c h i e d  in der  hauptshochlichen P r o t e i n k o m p o -  
n e n t e  zu m S k e l e t t m u s k e l  S R  gefunden.  
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' C y t o s o m e ' ,  an  A d d i t i o n  to  the  C y t o p l a s m i c  O r g a n e l l e s  of  Taphrina maculans B u t l e r  

Taphrina maculans But le r ,  an  i n e i t a n t  of leaf spo t  of 
t u r m e r i c  (Curcuma longs L.) in  Ind ia ,  was f i rs t  i sola ted 
in ar t i f ic ia l  cu l tu re  b y  PAvaI  a n d  UPADHYAYA 1, who 
o b t a i n e d  2 types  of colonies, namely ,  ' s a lmon  red '  an d  
' c r e a m y  whi te ' ,  f rom a s ingle in fec t ion  spot.  B o t h  t h e  
colonies composed  of unice l lu lar  b las tospores ,  m u l t i p l y  
b y  budd ing .  C r e a m y  whi te  s t r a i n  is long l ived whi le  
s a lmon  red  dies gradual ly .  The  senescent  co lony becomes  
white .  

I n sp i t e  of t h e  fac t  t h a t  some of t he  ear l ier  l igh t  micro-  
scopic f ind ings  h a v e  r ecen t ly  been  co r robo ra t ed  b y  
e lec t ron  microscopic  s tudies ,  m u c h  of t he  u l t r a s t r u c t u r a l  

de ta i l s  in mic roo rgan i sms  are a w a i t i n g  f u r t h e r  inves t i -  
ga t ion  w i t h  t h e  g radua l  i m p r o v e m e n t  of t h e  f i x a t i o n  
techniques .  Spores of T. maculans, a f t e r  be ing  exposed 
unde r  the  e lec t ron  microscope,  exh ib i t ed  a nove l  t ype  of 
organel le  on ly  in sa lmon  red  s t ra in ,  whose  morpho logy ,  
chemica l  n a t u r e  a n d  a c o m p a r a t i v e  a c c o u n t  w i t h  r ega rd  
to t h e  p rev ious ly  descr ibed  cel lular  c o m p o n e n t s  are 
descr ibed here.  

Materials and methods. B o t h  ti le s t r a ins  were f ixed for 
2 h in  a m i x t u r e  of 3.5% g l u t a r a l d e h y d e  an d  2% para -  
f o r m a l d e h y d e  p r e p a r e d  in p h o s p h a t e  buffer  (pH 7.4) and  
pos t - f ixed  w i t h  1% aqueous  o s m i u m  t e t r a o x i d e  a t  p H  7.3. 
Mater ia l s  were d e h y d r a t e d  b y  pass ing  t h r o u g h  a n  
ascend ing  series of e t h an o l  a n d  e m b e d d e d  in epoxy  
resin.  U l t r a - t h i n  sect ions  were cu t  w i t h  P o r t e r - B l u m  
m i c r o t o m e  I an d  s t a ined  w i t h  lead ace t a t e  for examina -  
t i on  in an  e lec t ron  microscope J E M  7. 

PICKETT-HEAPS'S m e t h o d  2 was used to d e t e r m i n e  t he  
chemica l  n a t u r e  of t h e  new organelle.  The  ma te r i a l  was 
t r e a t e d  w i t h  1% aqueous  per iodic  acid for 45 m i n  a t  
r oom t e m p e r a t u r e ,  p receded  b y  2% sod ium b i su lph i t e  
for 1.5 h a t  60~ T h e  m a t e r i a l  was t r ans fe r r ed  to 1% 
bora t e  buffered h e x a m i n e  (pH 9.2) c o n t a i n i n g  0.1% 
si lver  n i t r a t e  for 45 mi n  a t  50~ The  sect ions  were 
careful ly  w a t c h e d  d u r i n g  t h e  l a t e r  s tages  of i n c u b a t i o n  
to p r e v e n t  over -s ta in ing .  F u r t h e r  t r e a t m e n t  w i t h  2% 
sod ium t h i o s u l p h a t e  for 15 mi n  was followed b y  m o u n t i n g  
t h e  sect ions  on  copper  gr ids  for obse rva t ion .  

Results and discussion. Several  r o u n d  to spher ical  
e lec t ron  dense  p a r t i cu l a t e  bodies,  n a m e d  here  as ' cy to-  
somes '  (cy toplasmic  bodies),  appea red  ex t r a -nuc l ea r  in  
t h e  cy top lasm.  T h e y  va r i ed  f rom few to a b o u t  35 in 
n u m b e r  in each  section,  poss ib ly  r ep r e s en t i n g  t he  
a p p r o x i m a t e  n u m b e r  in  a cell an d  m e a s u r e d  250 • 200 n m  
in d imens ion .  The  wal l  was  smooth ,  occasionMly i r regular  
an d  7-10 n m  thick .  Smal l  r o u n d  to i r regular  e lec t ron  
dense  ma te r i a l  s u r r o u n d e d  b y  whi t e  area  was vis ible  
inside t h e  cy tosome  (Figure 1). Such bodies  were discer-  

Fig. I. Salmon red cell of T~phrina maculans Butler showing: 
C, cytosomes; M, mitochondrion; N, nucleus; Nu, nucleolus. Scale 
1 ~m. 
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