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c o m p l e m e n t  of t h e  Wi ld  P ig  f r o m  J a p a n  (Sus vittatus 
leucomystax), accord ing  to  t h e  f ind ings  of MURAMOTO 
e t  aLL 

Since  a t  l eas t  one  of o u r  s am p l e s  c a m e  f r o m  t h e  a r ea  
in w h i c h  a c h a n c e  for  a cross w i t h  domes t i c  b r eed  n e v e r  
ex i s ted  (Prok le t i j e  - t h e  a r ea  i n h a b i t e d  b y  Moslems w h o  
for  re l ig ious  r easons  n e v e r  r a i sed  pigs),  t h e  d i f fe rences  
b e t w e e n  c h r o m o s o m e  c o m p l e m e n t s  of B a l k a n  W i l d  P ig  
p o p u l a t i o n s  a n d  those  f rom G e r m a n y  sugges t  a case of 
in t raspec i f i c  c h r o m o s o m a l  p o l i m o r p h y s m  w i t h  a t  l eas t  
2 c h r o m o s o m a l  t y p e s  (2n = 36 a n d  2n  -~- 38). T h e r e  is 
l i t t l e  d o u b t  t h a t  D o m e s t i c  P i g  o r i g i n a t e d  f rom t h e  
38 -ch romosomes  t y p e  w h i c h  i n h a b i t s  s o u t h e r n  a n d  
e a s t e r n  p a r t s  of E u r o p e  a n d  p r o b a b l y  m o s t  of Asia.  
F u r t h e r  s tud ies  a re  neces sa ry  to  f i nd  o u t  t h e  e x a c t  
a reas  of t h e  36- a n d  38 -ch romosomes  t y p e s  a n d  to  shed  
more  l i gh t  on  t h e  n a t u r e  of t h e  R o b e r t s o n i a n  changes  
w h i c h  caused  t h i s  v a r i a t i o n  xo. 

Rdsumd. Le c o m p l 6 m e n t  c h r o m o s o m i q u e  des  sangl ie rs  
des  r6gions  de  l ' E s t  e t  d u  Sud  de  la  Yougos l av i e  e s t  
carac t6r i s6  p a r  u n  n o m b r e  d ip lo ide  2n = 38 e t  il e s t  
compos6  de  6 pa i res  d ' a u t o s o m e s  ac r ocen t r i ques  e t  de  
12 pa i res  d ' a u t o s o m e s  m6 ta -  e t  s u b m 6 t a c e n t r i q u e s ,  ce 
qu i  s ignif ie  qu ' i l  es t  i d e n t i q u e  au  c o m p M m e n t  du  po rc  
d o m e s t i q u e  e t  qu ' i l  diff~re d u  c o m p l 6 m e n t  ch romoso -  

m i q u e  des sangl ie rs  d ' A l l e m a g n e .  I1 es t  6 v i d e n t  qu ' i l  
s ' a g i t  lk d ' u n  cas  de p o l y m o r p h i s m e  c h r o m o s o m i q u e  i n t r a -  
sp6cif ique avec  au  m o i n s  d e u x  t y p e s  de  n o m b r e  d ip lo ide  
(2n = 36 e t  2n = 38) r 6 s u l t a n t  des  v a r i a t i o n s  de  Ro-  
be r t son .  II es t  t r~s p r o b a b l e  que  le porc  d o m e s t i q u e  t i r e  
son  or ig ine  d ' u n  t y p e  ~ 38 ch romosomes .  
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Autoradiographic  Evidence for a T h y m i d i n e  Precursor  Pool  in the Root  o f  A l l i u m  cepa 

I n  o rde r  to  d e t e r m i n e  t h e  poss ib l e  p re sence  of a 
t h y m i d i n e  p r ecu r so r  pool  in  t h e  o n i o n  roo t  (Allium cepa), 
t h e  r eg iona l  p a t t e r n  of D N A  s y n t h e s i s  was  fol lowed b y  
m e a n s  of  a t r i t i a t e d - t h y m i d i n e  ( z t t -TdR)  c o n t i n u o u s  
l abe l ing  p r o c e d u r e  coup led  w i t h  a u t o r a d i o g r a p h y .  

Methods. A c o m m e r c i a l  on ion  b u l b  (Allium cepa L., 
2n = 16) was  g r o w n  in  a v i a l  of t a p  w a t e r  a t  r o o m  
t e m p e r a t u r e  u n t i l  t h e  g rowing  roo t s  r e a c h e d  a l e n g t h  
of a p p r o x i m a t e l y  2 cm.  T h e  b u l b  was  t h e n  t r a n s f e r r e d  
to  a so lu t ion  of S H - T d R  w i t h  a c o n c e n t r a t i o n  of 5 ~zC/ml 
(specific a c t i v i t y  6.25 C / m M ) ,  a n d  r e p r e s e n t a t i v e  roo t  
were  r e m o v e d  a n d  f ixed  in  C a r n o y ' s  f i x a t i v e  fo l lowing a 
24 h c o n t i n u o u s  l abe l  in  3 H - T d R  a n d  a f t e r  I, 8, a n d  20 h 
chase  per iods  in  u n l a b e l e d  t a p  wate r .  

T h e  roo t s  were  e m b e d d e d  a n d  sec t ioned  l o n g i t u d i n a l l y  
a t  a t h i c k n e s s  of 8 ~tm a n d  s t a i n e d  b y  t h e  Feu l gen  m e t h o d  L 
All t h e  a u t o r a d i o g r a m s  were  p r e p a r e d  b y  t h e  s t r i pp ing -  
f i lm m e t h o d  2, i n c u b a t e d  a t  4 °C in t h e  d a r k  for  10 days ,  
a n d  deve loped  toge the r .  

T h e  p e r c e n t a g e  of l abe led  nuc le i  was  d e t e r m i n e d  in  
t h e  m e r i s t e m  a n d  in  t h e  e l o n g a t i o n  region.  N u c l e a r  g ra in  
c o u n t s  were  d e t e r m i n e d  in  a u t o r a d i o g r a p h s  for  e ach  
chase  i n t e r v a l  in  t h e  r e spec t ive  reg ions  w i t h  t h e  a id  of 
a quadr i l l e - re t i c l e  h a v i n g  400 squares .  G r a i n  c o u n t s  were  
co r rec ted  for  b a c k g r o u n d  b y  coun t ing ,  in  each  au to -  
r a d i o g r a p h  n e a r e s t  e ach  of t h e  regions  u n d e r  s tudy ,  t h e  
n u m b e r  of g ra ins  in  a k n o w n  a r ea  of f i lm  w i t h  no  u n d e r -  
ly ing  roo t  t issue.  

Results. The  p e r c e n t a g e  of nuc le i  showing  inco rpora -  
t i o n  of 3 H - T d R  in  t h e  m e r i s t e m  a n d  e l o n g a t i o n  reg ion  
is s h o w n  in  T a b l e  I .  N o t e  t h a t  for  e v e r y  chase  per iod ,  
g rea t e r  p e r c e n t a g e s  of  nuc le i  a re  l abe led  in  t h e  e longa t ion  
region as c o m p a r e d  to  t h e  m e r i s t e m a t i c  region.  I t  is of 
p a r t i c u l a r  i n t e r e s t  t h a t  in  t h e  m e r i s t e m a t i c  reg ion  t h e r e  
is a p r o n o u n c e d  e l e v a t i o n  in  t h e  p e r c e n t a g e  l abe led  
nucle i  p r e c e d i n g  a p rogress ive  decl ine .  I t  c a n  be  seen  

f r o m  T a b l e  II,  t h a t  for  e ach  chase  i n t e r v a l  t h e  ave r age  
nuc l ea r  g ra in  c o u n t  of t he  e longa t ion  reg ion  is signifi-  
c a n t l y  h i g h e r  t h a n  t h a t  of t h e  m e r i s t e m a t i c  region.  
F u r t h e r m o r e ,  w i t h  i nc rea s ing  chase  per iods  t h e  nuc le i  
of b o t h  reg ions  show a progress ive  inc rease  in  g ra in  
counts .  

Discussion. One  m i g h t  p r e d i c t  a c o n t i n u a l  decrease  in 
t h e  p e r c e n t a g e  l abe led  nuc le i  in  t h e  m e r i s t e m a t i c  reg ion  
due  to  d iv i s ion  a n d  d i s p l a c e m e n t  of nuc le i  b y  t h e  g rowing  
mer i s t em.  T h e  in i t i a l  r i se  in  p e r c e n t  labe led  m e r i s t e m a t i c  
nuc le i  (Tab le  I) is i n t e r p r e t e d  as ev idence  for  t h e  p resence  

Table I. The percent of nuclei labeled after exposure to SH-TdR for 
24 h and subsequent exposures to unlabeled medium 

Nuclei labeled (%) 
Amount of time 
in unlabeled medium (h) Meristem Elongation 

0 75 • 87 
1 90 99 
8 82 86 

20 69 85 

A minimum of 6 roots were utilized for each interval. 
The 0 h sections correspond to roots exposed to 3H-TdR for 24 h 
and sacrificed immediately after. The 1, 8, and 20 h sections cor- 
respond to roots subsequently exposed to unlabeled medium for 
1, 8, and 20 h. 

t R. D. LILLIE, Histopathologic Technic and Practical Histochemistry 
(McGraw-Hill Book Co., NewYork 1965), p. 149. 
G. E. STONE and D. M. PRESCOTT, J. Cell Biol. 21, 275 (1964). 
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of a 8 H - T d R  p recu r so r  pool.  Th i s  pool  ef fec t  is re f lec ted  
b y  a pa ra l l e l  p a t t e r n  in  t h e  p e r c e n t a g e  of l abe led  nucle i  
in  t h e  e l o n g a t i o n  reg ion  d u r i n g  t h e  chase.  I t  was  also 
o b s e r v e d  b y  SAMPSON a n d  DAVIES 3 in Vicia /aba, t h a t  
t h e  e l o n g a t i o n  reg ion  c o n t a i n s  more  h e a v i l y  labe led  
nuc le i  t h a n  does t h e  m e r i s t e m a t i c  region.  T h i s  is in  
a g r e e m e n t  w i t h  t h e  s tud ies  of PELC a n d  LA COUR*, 
who  found  in t ense  l abe l ing  in  a p p r o x i m a t e l y  25% of t h e  
cells a t  a d i s t a n c e  of 3-5  m m  b e h i n d  t h e  mer i s t em.  
SAMPSON a n d  DAVIES 3, also found  t h a t  a f t e r  a 4 h l abe l  
of 3 H - T d R  fol lowed b y  a 48 h chase  t r e a t m e n t ,  t h e  
a m o u n t  of i n c o r p o r a t e d  i so tope  inc reased  even  a f t e r  t h e  
e x t e r n a l  source  of i so tope  was  r emoved .  Th i s  could  be  
due  to  a poss ib le  use of a p r ecu r so r  pool  of 3 H - T d R  in 
t h e  cells of b o t h  reg ions  f o r m e d  d u r i n g  t h e  p r eced ing  S 
per iod.  I n  s u p p o r t  of t h i s  idea, i t  was  obse rved  t h a t  in  
Tetrahymena pyri[ormis a pool  of T d R  d e r i v a t i v e s  is 
f o r m e d  on ly  d u r i n g  t h e  S phase ,  a n d  w h e n  D N A  syn thes i s  
is comple t ed ,  r e m a i n s  in  t h e  nuc leus  u n t i l  t h e  n e x t  r o u n d  
of D N A  s y n t h e s i s  occurs  a f t e r  cell d ivis ion2,  5. Th i s  was  
also c o n f i r m e d  in  t h e  g r a s s h o p p e r  neu rob la s t* .  

D N A  s y n t h e s i s  a lso occurs  in  t h e  e longa t ion  region 
a l t h o u g h  t h e r e  are  no  m i t o t i c  f igures  obse rved ,  a n d  con-  
s equen t ly ,  t h e r e  is no  g ra in  c o u n t  d i lu t ion .  T he  d a t a  
in  T a b l e  I I ,  show a n  increase  in g ra in  c o u n t s  in  t h e  nucle i  
of t h e  e l o n g a t i o n  region,  a n d  hence  a n  increase  in D N A  
syn thes i s  d u r i n g  t h e  chase  per iod.  Th i s  suggests  t he  

ex i s t ence  of a 3 H - T d R  p recu r so r  pool  in  t h e  cells of t he  
e longa t ion  region.  T h i s  f i nd ing  is in  a g r e e m e n t  w i t h  t h e  
a u t o r a d i o g r a p h i c  d a t a  of WOODARD et  al.  ~ on  t he  roo t s  
of Vicia [aba, w h o  also found  t h i s  g ra in  c o u n t  e l eva t i on  
in  t h e  e l o n g a t i o n  reg ion  d u r i n g  t h e  chase  pe r iod  a f t e r  
pu l s ing  w i t h  3H-TdR.  T h e y  also o b s e r v e d  in t h i s  r oo t  
a large  8 H - T d R  p recu r so r  pool  in  t h e  e l o n g a t i o n  region.  

I n  a c c o r d a n c e  w i t h  t h e  a f o r e m e n t i o n e d  a u t h o r s  *,5-~, 
t h e  conc lus ion  seems  jus t i f i ed  t h a t  t h e r e  is a la rge  
a H - T d R  p r e c u r s o r  pool  in  t h e  e l o n g a t i o n  region as seen 
b y  t he  h i g h e r  g r a in  c o u n t s  in  t h i s  r eg ion  (Table  I I ) .  

A s imi l a r  pool  of p h o s p h o r y l a t e d  d e r i v a t i v e s  of 3 H - T d R  
has  b e e n  d e t e c t e d  b y  m e a n s  of a u t o r a d i o g r a p h i c  m e t h o d s  
in cells of t h e  m o u s e  b o n e  m a r r o w  s, in  T e t r a h y m e n a  9 
and,  in m o u s e  cells in  c u l t u r e  x°, n .  

Rdsumd. U n e  c e r t a i n e  q u a n t i t *  de  p h o s p h a t e s  3 H - T d R  
se fo rme  d a n s  les cel lules d u  m 6 r i s t ~ m e  e t  les pa r t i e s  
a l long6es de  la  r ac ine  d 'A  llium ¢epa d u r a n t  une  expos i t i on  
i n i n t e r r o m p u e  de 24 h. Au cours  des  p6r iodes  d ' o b s e r v a -  
t i on  s u b s 6 q u a n t e s ,  le c o n t e n u  de c e t t e  r6serve  es t  u t i l i s6  
c o m m e  source  de  p r6curseurs  p o u r  la  s y n t h ~ s e  du  D N A .  

B. R.  PACHTER 12 
New York University, 
Department o/Biology, New York (N. Y., USA ), 
73 July t97o. 

Table II. Average grain count per square over the nuclei of the 
meristem region compared to that of the elongation region after 
exposure to aH-TdR for 24 h, and subsequent exposures to unlabeled 
medium 

Average grain count 
Amount of time 
in unlabeled medium (h) Meristem Elongation 

0 3.9 q- 0.4 • 6.9 -4- 0.5 
1 9.5 4- 1.0 11.0 4- 0.9 
8 6.9 4- 0.8 8.1 4- 0.6 

20 2.6 :[: 0.3 3.6 + 0.5 

a Mean 4- standard error. 
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T h e  P r i m e x i n e  o f  Nelumbo nucifera 

T h e  pos i t i ons  of a p e r t u r e s  in  t h e  pol len  wal l  are  
r e p o r t e d l y  d e t e r m i n e d  whi le  t h e  mic rospores  a re  st i l l  
enclosed w i t h i n  t h e  specia l  cell  wall .  I n  Silene x, Zeal, 
a n d  Helleborus 3, for  example ,  t h e  ea r ly  a p e r t u r e s  are  
c h a r a c t e r i z e d  b y  t h e  abs ence  of p r i m e x i n e  a n d  t h e  appos i -  
t i o n  of e n d o p l a s m i c  r e t i c u l u m  to  t h e  p l a s m a  m e m b r a n e .  
W h e r e  t h e  p r i m e x i n e  fails to  deve lop ,  t h e  ex ine  fails to  
f o r m  l a t e r  in  on togeny .  D u r i n g  our  s t u d y  of pol len  
d e v e l o p m e n t  of Nelumbo, we found  ev idence  w h i c h  
i nd i ca t e s  a more  i n v o l v e d  m e t h o d  of d e t e r m i n i n g  aper -  
tures .  

Materials and Methods. Flower  b u d s  of Nelumbo nuci- 
/era Gaer tn .  were  col lec ted  f rom P a m p l e m o u s s e s  Gardens ,  
M a u r i t i u s  a n d  t h e  a n t h e r s  were  d i ssec ted  a f t e r  9 h a n d  
f ixed  in 0 . 2 M  g l u t a r a l d e h y d e  (p rec ip i t a t ed  w i t h  b a r i u m  
c a r b o n a t e )  in  0 . 0 5 M  c a c o d y l a t e - H C l  buffer .  T he  n e u t r a l  
f i xa t ive  was c o m p u t e d  to  h a v e  a n  o s m o l a l i t y  of 310 
mi l l iosmols  ¢. T h e  m a t e r i a l  was  pos t f ixed  w i t h  0 ,5% 
o s m i u m  t e t r o x i d e  in  0 . 0 5 M  cacodyla te -HC1 buf fe r  a t  

p H  7.6 b r o u g h t  to  a ca lcu la ted  230 mi l l iosmols  w i t h  
glucose.  The  spec imens  were d e h y d r a t e d  in e t h a n o l  a n d  
e m b e d d e d  in  E p o n - A r a l d i t e  b us ing  p r o p y l e n e  ox ide  as  
a n  i n t e r m e d i a t e  so lvent .  Sect ions  were cu t  w i t h  a d i a m o n d  
kn i fe  on  a P o r t e r - B l u m  MT-1 mic ro tome .  T h i c k  sec t ions  
were  s t a i ned  w i t h  to lu id ine  b lue  a n d  m o u n t e d  in an iso l  
for  p h a s e  microscopy.  U n s u p p o r t e d  t h i n  sec t ions  m o u n t e d  
o n  3-400  mesh  grids  were  s t a i n e d  w i t h  1 %  a q u e o u s  
u r a n y l  a c e t a t e  and/o~ lead h y d r o x i d e  s or  1% a q u e o u s  
p h o s p h o t u n g s t i c  acid (pH 2.0) a n d  e x a m i n e d  w i t h  a 
Zeiss E M  9a. 

Results. The  p r i m e x i n e  of Nelumbo cons i s t ed  of f ibr i ls  
or  l amel lae  of m a t t e d  f ibr i ls  a l igned  more  or  less pa ra l l e l  
w i t h  t h e  p l a s m a  m e m b r a n e .  R a d i a l l y - d i r e c t e d  pos ts ,  t h e  
probacules ,  p e n e t r a t e d  f r o m  t h e  c y t o p l a s m i c  sur face  
t h r o u g h  t h e  f ibr i l la r  l aye r  to  t h e  i n n e r  sur face  of t h e  
specia l  cell wal l  (Figure) .  T h e  p r o b a c u l e s  a n d  f ib r i l l a r  
m a t r i x  were a lways  d i s t r i b u t e d  ove r  t h e  en t i r e  mic rospore  
surface.  W e  n e v e r  saw a n y  p r e s u m p t i v e  ev idence  for  t h e  


