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of artificial chromatin as a template for RNA synthesis 10, 21. 
But ,  i t  is mos t  p r o b a b l e  t h a t  these  specific molecules  are 
presen t  in c h r o m a t i n  only  in smal l  q u a n t i t i e s  n o t  de tec t -  
able  b y  ana ly t i ca l  po l yac r y l am i de  gel e lec t rophores is  and  
t h a t  t he  m a j o r i t y  of N H C  p ro t e in s  has  n o n r e g u l a t o r y  
funct ions .  

The  dif ference be tween  our  f ind ings  and  t he  f ind ings  
r epor ted  in  t he  l i t e r a t u r e  could be  exp la ined  b y  t he  
fol lowing facts.  Used  p rocedure  e l imina t ed  the  poss ib i l i ty  
of c o n t a m i n a t i o n  of our  p r e p a r a t i o n s  w i t h  cy top la smic  
p ro te ins  or nuc lea r  sap proteins~2 wh ich  could be  t i ssue  
specific. I n  a d d i t i o n  to  work ing  w i t h  pur i f ied  nuclei,  our  
analys is  of t he  t o t a l  ch r om os om a l  p ro t e in s  b y  avo id ing  
t he  d i f fe ren t  s teps  requi red  for the  s u b s e q u e n t  i so la t ion  of 
N H C  pro te ins  e l imina ted  add i t i ona l  poss ibi l i t ies  for t he  
f o r m a t i o n  of ar tefac ts .  

The  mos t  p r o n o u n c e d  differences  were r epo r t ed  be tween  
t h e  e lec t rophore t i c  p a t t e r n s  of N H C  p ro t e ins  i so la ted  
f rom nuc lea t ed  e r y t h r o i d  ceils a n d  the  e lec t rophore t ic  
p a t t e r n s  of N H C  pro te ins  i sola ted f rom o the r  types  of 
cells 4, 7, 0. The  N H C  pro te ins  i so la ted  f rom e r y t h r o i d  cells 
are less he te rogeneous  ycith some e lec t rophore t ic  b a n d s  
missing.  I n  our  opinion,  these  f ind ings  do no t  s uppo r t  t he  
conclus ion t h a t  t he  m a i n  e lec t rophore t i c  b a n d s  of N H C  
pro te ins  are i nvo lved  in t he  r egu la t i on  of gene expression.  
The  nuc leus  of nuc lea t ed  e r y t h r o e y t e s  is comple t e ly  
i nac t i ve  and  also t he  re t icu locytes  are i nac t ive  w i t h  

respec t  to  R N A  syn thes i s  2a. Therefore ,  i t  can  be  expec ted  
t h a t  t he  p ro t e in s  (enzymes) requ i red  for D N A  syn thes i s  
or R N A  syn thes i s  and  process ing  are miss ing  in t h e  
e lec t rophore t i c  p a t t e r n  of N H C  p ro t e ins  i sola ted f rom 
e r y t h r o i d  ceils. 

Zusammen/assung.  Die Ana lyse  m i t  Po lyac ry l amide -  
Ge l -E lec t rophorese  yon  C h r o m a t i n p r o t e i n e n  a n  Hi ihner -  
E m b r y o n e n ,  R a t t e n  Ascites  H e p a t o m a ,  R a t t e n l e b e r  u n d  
ve r sch i edenen  Tei len  des R a t t e n g e h i r n s  h a t  ergeben,  dass  
d iese lben H a u p t f r a k t i o n e n  der  s au ren  Chromosomen-  
p ro t e ine  in al ien u n t e r s u c h t e n  Geweben  v o r h a n d e n  sind. 
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The Low Calc ium Content of Cellular S y s t e m s  Adapted to F low 

Recen t ly  EPSTEIN 1 s t ressed a few we l lknown  facts  
a b o u t  t he  ph loem an d  p u t  fo rward  a t e n t a t i v e  e x p l a n a t i o n  
for t h e i r  cor re la t ion  w i t h  t he  obse rved  ve ry  low ca lc ium 
and  b o r o n  con ten t .  I n  r e l a t i on  to these  sugges t ions  - 
wh ich  I would l ike to  endorse  - t he re  seem to be a 
n u m b e r  of o the r  r a t h e r  i n t e re s t ing  po in t s  and  cor re la t ions  
wh ich  could be  added  to  e x p a n d  t he  view. 

P h l o e m  is no t  t h e  on ly  l iv ing  p l a n t  t i ssue  a d a p t e d  to 
flow. If  wounded ,  t he  l a t ex  s y s t e m  of m a n y  p l a n t s  will  
show ex tens ive  flow. Espec ia l ly  t h e  ou t f low of l a t ex  f rom 
Hevea brasiliensis has  been  ex tens ive ly  inves t iga ted .  This  
l a t ex  is de r ived  f rom a large d r a inage  a rea  a n d  is e x t r u d e d  
b y  means  of osmot ic  a t t r a c t i o n  of w a t e r  2. T he  exud ing  
l a t ex  can  bes t  be  cons idered  as a d i lu ted  c y t o p l a s m  a, as 
i t  con ta ins  b o t h  m a n y  p ro t e ins  a n d  p las t ids  and  a n  
eno rmous  a r r a y  of enzymes.  T he  low v i scos i ty  of l a t ex  is 
aga in  l inked  w i t h  i ts v e r y  low ca lc ium con ten t ,  e.g. 
ca. 2% of t he  t o t a l  ca t ion  c o n t e n t  ~ 

This  low ca lc ium and  h igh  p o t a s s i u m  c o n t e n t  of b o t h  
p h l o e m  and  l a t ex  p l a s m  would  seem to  be a p p r o p r i a t e  
f rom t h e  p o i n t  of v iew of p l a sma t i c  viscosi ty .  M o n o v a l e n t  
ions cause swell ing and  lowered viscosi ty ,  whi le  d ivMen t  
ions f a v o u r  a n  increased  v i scos i ty  due  to lower w a t e r  
con ten t .  The  f lu id i ty  of l a t ex  can  be  re la ted  to  a ce r t a in  
a m o u n t  of swelling. In  t he  o n t o g e n y  of t h e  l a t ex  vessels 
in  Hevea t he  c y t o p l a s m  increases  in  vo lume,  whi le  t h e  
or ig inal  large vacuoles  r e t r a c t  to  a mul t i -d i sperse  sys t em 
of m i n u t e  drople t s  3,5. The  resu l t ing  i m m ens e  n u m b e r  of 
lu to ids  * u l t i m a t e l y  on ly  occupy a few p e r c e n t  of t he  
vo lume  of exuded  la tex.  Also t he  e lec t ron  microscope ha s  
p roduced  ev idence  of t he  s t rong  d i lu t ion  of t he  p h l o e m  
cy top lasm.  

EPSTEIN 1 proposes  a n  exclusion of c a l c i u m  f rom the  
sieve tubes ,  The  ques t ion  arises as to  where  we m u s t  
locate  th i s  process  of r e s t r i c t ing  ca lc ium ac t iv i ty .  One 
could conceive  of r e l a t i ng  i t  to  t h e  process  of ve in-  

loading.  B u t  t he re  is also a poss ib i l i ty  of a low- supp ly  
t owards  t he  p h l o e m  f rom cells w i t h  a low ca lc ium 
ac t iv i ty .  

I n  t he  concep t ion  ' s y m p l a s m ' ,  t he  u n i t y  of cy top la smic  
c o n t e n t s  of l iv ing  cells, connec t ed  b y  the i r  p l a s m o d e s m a t a  
and  inc lud ing  t he  ph loem,  is impl ied.  F r o m  th i s  p o i n t  
of v iew of cy top l a smic  c o n t i n u i t y  t h e r e  is r eason  to 
suspec t  a low ca lc ium a c t i v i t y  in  t he  c y t o p l a s m  of 
s u r r o u n d i n g  cells as well. This  would  seem to be c o n t r a r y  
to t h e  genera l ly  m o d e r a t e  to  h i g h  ca lc ium c o n t e n t  of m o s t  
cells, b u t  m u c h  of i t  is loca ted  in cell-walls or vacuoles .  
T h a t  m u c h  of t he  ca lc ium in t h e  p l a n t  could be  non-  
essent ia l  ha s  also been  sugges ted  b y  WALLACE, FROH- 
LICH and  LUNT 7 A l t h o u g h  cell-organelles,  e.g. ch lorop las t s  
can  a c c u m u l a t e  calcium, some recen t  ev idence  f rom 
muscle  phys io logy  sugges t sve ry  low ca lc ium ac t iv i t i es  s-l~ 
Fo r  Nitella translucens a va lue  of 8 m M  in t he  f lowing 
c y t o p l a s m  is m e n t i o n e d  n,  whi le  for Nitella flexilis a 
va lue  of 125 mM/1 is g iven  for  p o t a s s i u m  1~. 

1 E. EPSTEIN, Experientia 29, 133 (1973). 
W. H. ARisz, Arch. Rubbercult. 72, 220 (1928). 

3 L. K. WIZRSUg, Rev. g6n. Caoutchouc 35, 276 (1958). 
4 C. F. FLINT and H. RA~AGX, J. Soc. chem. Ind., Lond. 54, 337 

(1935). 
5 F. R. MILAi~EZ, Archos Serv. riot. Bras. 2, 39 (1946). 

J. RUINEN, Ann. bogor. 1, 27 (1950). 
7 A. WALLACE, E. FROHLICH and R. O. LUNT, Nature, Loud. 209, 

634 (1966). 
s L. PACKER and A. R. CROFTS, Curr. Top. Bionerg. 2, 24 (1967). 
9 C. C. ASHLEY and E. B. RIDGWAY, in A Symposium on Calcium and 

Cellular Function (Ed. A. W. C~JTHB~RT; St. Martins Press, New 
York 1970), p. 42. 

10 L. HURWlTZ, D. F. FITZPATRICK, G. DEBBAS and E. J. LANDON. 
Science 779, 384 (1973). 

11 R. M. SPANSWlCK and E. J. WILLIAMS, J. exp. Bot. 16, 463 (1965). 
1~ U. KlSm~O2O and M. TAZAWA, Plant Cell Physiol. 6, 507 (1965). 



15.5. 1974 Speeialia 477 

I n  a p p r o x i m a t e  values,  t he  fol lowing K /Ca  ra t ios  can  
be g iven  as an  i l l u s t r a t i on :  

Nitella 15 Ricinus sprout 3 

Yucca phloem exudate 120 Ricinus phloem exudate 400 

Haves latex 200 

This  low ca lc ium con ten t ,  especial ly  in t he  s ieve tubes ,  
has  been  i n v e s t i g a t e d  more  closely. A h igh  p h o s p h a t e  
c o n c e n t r a t i o n  a n d  h i g h  p H  h a v e  a l r eady  been  sugges ted  
as r e s t r i c t ing  ca lc ium solubi l i ty .  R e c e n t l y  VAN GOOR ~a, 
a t  our  I n s t i t u t e ,  has  o b t a i n e d  ev idence  t h a t  t he  p h l o e m  
e x u d a t e  will  h a r d l y  accep t  even  v e r y  smal l  add i t i ons  of 
ca lc ium.  Very  soon a f te r  t he  f i rs t  m i n u t e  add i t ions ,  
t u r b i d i t y  occurs,  i n d i c a t i n g  p rec ip i t a t ion .  T h u s  t he  low 
soluble  ca lc ium c o n t e n t  is nea r  i ts  u l t i m a t e  l imits .  The  
gove rn ing  f~ctors,  besides  t he  p H  of ca. 7.5, are t h o u g h t  
to  be  h igh  c o n t e n t  in  (organic) p h o s p h a t e s  a n d  t h e  
n u m e r o u s  organic  acids.  

T h u s  we come to cons ider  t he  l iv ing  t r a n s p o r t  sys t em 
of t h e  p l a n t  as able  to  c o n t a i n  on ly  smal l  c o n c e n t r a t i o n s  
of soluble  ca lc ium.  Th i s  is t h e  r e su l t  of t h e  necess i ty  to  
t r a n s p o r t  i m p o r t a n t  c o m p o n e n t s  to  supp ly  t he  g r o w t h  
centres .  R e l e v a n t  fac tors  in  th i s  respec t  are t he  m e t a -  

bol ica l ly  i m p o r t a n t  p h o s p h a t e s  a n d  t h e  large a m o u n t  of 
organic  anions .  These  organic  an ions  - o r ig ina t i ng  f rom 
n i t r a t e  r e d u c t i o n  - a n d  m a i n l y  coupled  to t h e  i m p o r t a n t  
p o t a s s i u m  ion 1r could exp la in  t h e  h igh  pH.  

Rdsumd. La basse  t e n e u r  en  ca lc ium et  la h a u t e  t e n e u r  
en  po tasse  du  l a t ex  e t  du  suc de ph lobme  sont  en r e l a t i on  
avec  une  faible  viscosit6,  cond i t ion  n6cessaire  ~ une  
cer ta i l l e f lu id i t6 .  I1 semble  que  la c o n c e n t r a t i o n  du 
ca lc ium dans  le cytosol  des cellules no rma les  es t  6gale- 
mel l t  t r~s basse,  c o m m e  on p e u t  s ' y  a t t e n d r e  q u a n d  il 
s ' ag i t  d ' un  ~,symplasma~>. La  t e n e u r  t rbs  basse  en  ca lc ium 
dalls  le ph logme  p e u t  &tre raise en r e l a t ion  a v e c l a  t e n e u r  
tr6s 61ev6e en phospha te s ,  le p H  61ev6 et  la pr6sence de 
b e a u c o u p  d ' ac ides  organiques .  
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Carbohydrate Components of Plasma Membrane of Transitional Epithelium of Urinary Tract 

Elec t ron  microscopic  a n d  e lec t rophore t i c  obse rva t i o n s  
h a v e  a l r eady  been  p re sen t ed  sugges t ing  the  cel lular  
or igin of t h e  T a m m - H o r s l a l l  g lycopro te in  in t h e  cell 
surfaces  of t h e  t r a n s i t i o n a l  e p i t h e l i u m  of t he  u r i n a r y  
s y s t e m L  Also, i t  has  been  shown  t h a t  t he  p l a s m a  mem-  
b r a n e  of t r a n s i t i o n a l  e p i t h e l i u m  of e x t r a r e n a l  u r i n a r y  
passages  ( renal  pelvis,  u r e t e r  a n d  u r i n a r y  b ladder )  has  a 
no t ab l e  deve loped  f i l amen tous  g lycoca lyx  2. Th i s  was  in 
accord  w i t h  t he  o b s e r v a t i o n  of r e la t ive ly  h igh  c o n t e n t  of 
c a r b o h y d r a t e s  ill t h e  mic rosoma l  f r ac t ion  of t r a n s i t i o n a l  
e p i t h e l i u m  z. 

I n  t he  p r e sen t  s tudy ,  a p l a s m a  m e m b r a n e  f r ac t ion  of 
sheep t r a n s i t i o n a l  ep i the l i um of u r i n a r y  b l adde r  was  
isola ted and  va r ious  c a r b o h y d r a t e s  were assayed  on p a p e r  
c h r o m a t o g r a p h y  and  on  p o l y c r y l a m i d e  gel eIectrophoresis .  

Materials  and methods. T r a n s i t i o n a l  e p i t h e l i u m  cells 
were o b t a i n e d  f rom sheep u r i n a r y  b l adde r  r The  cell 

pel le t  was  processed for t h e  i so la t ion  of p l a s m a  m e m -  
b r a n e s  5. Cells were r e suspended  in 0.02 M tris-HCl, p H  8 
a n d  d i s rup t ed  in a Dounce  homogene ize r  w i t h  5 s t rokes,  
a t  4~ The  h o m o g e n a t e  was mixed  w i t h  an  equa l  vo lume  
of 60% sucrose, l ayered  on  45% sucrose a n d  cen t r i fuged  
in a S W 2 5  ro to r  of a Spinco u l t r acen t r i fuge  a t  4000 g for 
45 min.  The  u p p e r m o s t  layer  was r emoved ,  d i lu ted  10 
t imes  w i t h  dis t i l led w a t e r  an d  cen t r i fuged  a t  100,000 g ill 
a No. 40 ro to r  for 90 rain.  The  res idue  was suspended  in a 
17% sucrose so lu t ion  a n d  layered  on a d i scon t inuous  
g r ad i en t  of sucrose (20, 25, 30, 35, 40 a n d  45%)  wh ich  
was cen t r i fuged  for 4 h a t  70,000 g in a S W 2 5  rotor .  
F r a c t i o n s  col lected f rom t h e  var ious  in te rphases ,  were 
r e suspended  in dis t i l led water .  A sample  of each f r ac t ion  
was processed for  e tec t ron  mic roscopy  obse rva t ion .  The  
f r ac t ion  col lected b e t w e e n  3 5 - 4 0 %  sucrose layers  was 
shown  to co n t a i n  t h e  g rea t e s t  n u m b e r  of p l a s m a  m e m b r a n e  
profi les  (Figure 1). 

The  d e t e r m i n a t i o n  of t h e  fol lowing e n z y m e  ac t iv i t i es  
were pe r fo rmed  on samples  co r re spond ing  to t h e  35 -40% 
i n t e r p h a s e :  5-I lucleotidase (E.C.3.1.3.5)5, glucose-6-phos-  
p h a t a s e  (E.C.3.1.3.9) 7, Mg-depende l l t  adenos ine t r iphos -  
p h a t a s e  (E.C.3.6.1.4) s, e-D-glucosidase (E.C.3.2.1.20), 
fl-D-glucosidase (E.D.3.2.1.23)o, succinic  d e h y d r o g e n a s e  

Fig. 1. Plasma membrane fraction. Profiles of membranous struc- 
tures are seen. • 48,000. 
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