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Tahte V. Dosage/germination, and dosage]seedling height correlations and regression 

I~XPERIENTIA 29/11 

Cultivar Dosage/germination 

Correlation coefficient Regression equation 

Dosage/seedling height 

Correlation coefficient Regression equation 

C-612 -0.406 ~ = 84.275 0.12 X 

Sanyasi -0.944 b ~ = 80.339-1.326 X 

Chhola -0.922 b ~ = 74.789 0.686 X 

-0.742 ~ ~ -  8.092-0.067 X 

-0.884 b ,~ = 8.010-0.190 X 

-0.994 b y -- 7.788-0.204 X 

~Significant at p ~ 0.05. b Significant at p ~ 0.01. 

equa l  to  control) .  The  lower lys ine  c o n t e n t  a n d  f l u c t u a t i o n  
in o the r  a m i n o  acids m a y  also improve ,  as i t  is k n o w n  .2 
t h a t  m u t a n t s  h a v i n g  h i g h  a m i n o  acid con t en t s  can  be  
o b t a i n e d  a f t e r  m u t a g e n i c  t r e a t m e n t s .  

I n  t he  r ad io sens i t i v i t y  s tudies ,  t he  seedlings emerged  
earl ier  in  2.5 a n d  5.0 k R  in al l  cu l t ivars ,  b u t  t he  f ina l  
g e r m i n a t i o n  c o u n t  d id  n o t  dep ic t  a s ign i f ican t  s t i m u l a t i o n  
for these  t r e a t m e n t s  (Table  II) ,  where  a s ign i f ican t  
(p >~ 0.05) g e r m i n a t i o n  depress ion  occurred  f rom 15.0 kR.  
The  effect  of 15.0, 20.0 and  25.0 k R  was ident ica l .  Va r i e t a l  
g e r m i n a t i o n  differences i nd i ca t ed  a s ign i f ican t ly  g rea te r  
radiores is ta l lce  for C-612 t h a n  Sanyas i  or Chhola.  The  
g e r m i n a t i o n  of t he  l a t t e r  two was ident ica l .  Seedl ing 
h e i g h t  m e a s u r e m e n t s  (Table  I I I )  m a n i f e s t e d  t h e  r a d i a t i o n  
effect  b y  a s ign i f i can t ly  de layed  seedl ing g r o w t h  f rom 
15.0 kR,  w i t h  t h e  h igher  dosages offer ing a seedl ing h e i g h t  
nonsignif icance .  The  seedl ing h e i g h t  va r i e t a l  t r e n d  was 
also man i f e s t ed  b y  e s t i m a t e d  seedl ing pe r fo rmance  s 
(Table  IV). Such  d a t a  y ie lded  D~0 va lues  of 24.0, 10.0 and  
12.1 k R  respec t ive ly  for C-612, Sanyas i  and  Chhola.  
R e l a t e d  decreased g e r m i n a t i o n  a n d  reduced  g rowth  
cha rac t e r i s t i c  resul t s  w i t h  increased  r a d i a t i o n  exposures  
h a v e  been  ear l ier  reviewed,  and  r epo r t ed  for Phaseolus 
vulgaris L. cv. Blue  Lake  b y  ~V[uJEEB a n d  GREIG a. 

E x c e p t  for g e r m i n a t i o n  of cv. C-612, s ign i f ican t  nega t ive  
cor re la t ions  wi t t l  dosage of th i s  cha rac te r i s t i c  were 
o b t a i n e d  for Sanyas i  a n d  Chhola.  Seedl ing h e i g h t  and  
dosage were nega t ive ly  cor re la ted  for  all  cu l t iva r s  
(Table  W). These  were s ignif icant .  T he  s ignif icance level  
of Sanyas i  a n d  Chhola  was g rea te r  t h a n  C-612. Non-  
s ign i f ican t  cor re la t ion  for such  t r a i t s  h a v e  been  cons idered  
b y  SIDDIQUI a n d  MUJEEB 13 tO be a p a r t  r esu l t  of g r o w t h  
s t imu la t ion .  I n  t he  p r e s en t  s tudy ,  t h e  nons ign i f i c an t  
ge rmina t i on /dosage  and  0.05% level  seedl ing he igh t ]  

dosage cor re la t ion  of cv. C-612 has  been  cons idered  a 
func t ion  of g rea te r  rad iores i s tance .  

These  in i t i a l  f ind ings  for deve lop ing  a m u t a t i o n  
b reed ing  p r o g r a m m e  w i t h  cv. C-612  p r o v i d e d  a Dso 
va lue  of 24.0 kR,  a p ro t e in  c o n t e n t  of 20.6%, a n d  a va r i ed  
amino  acid compos i t i on  c o m p a r e d  to  cu l t iva r s  SanyaM a n d  
Chhola.  This  compos i t i on  could be i m p r o v e d  w i t h  g rea te r  
emphas i s  a t t a c h e d  to i so la t ing  v a r i a n t s  dep ic t ing  b r e a k s  
in t he  nega t i ve  h igh  y i e ld /p ro te in / ly s ine  corre la t ions .  

Rdsumd. E t a t  n u t r i t i f  e t  rad iosens ib i l i t6  de 3 cu l tu res  
de Cicer arientum L. (C-612, Sanyas i  e t  Chhola) .  Le 
p o u r c e n t a g e  de p ro t6 ine  4 taf t  de l ' o rd re  de  19.9, 20.6 e t  
22.6 pou r  Sanyasi ,  C-612 et  Chho la  r e spec t ivemen t .  Chez 
C-612 le n i v e a u  de lysine est  bas  et  celui d ' a r g i n i n e  61ev6. 
Le r a p p o r t  de pou rcen t age  en t re  le t o t a l  des acides 
amin6s  et  les p ro t6 ines  ru t  le m6me  darts t ou t e s  les 
cul tures .  Le C-612 6taf t  s i g n i f i c a t i v e m e n t  (p >~ 0,05) 
plus  r6s i s t an t  aux  r ayons  g a m m a ,  c o m m e  F o n t  m o n t r 6  les 
re la t ions :  d o s a g e / g e r m i n a t i o n  et  d o s a g e / h a u t e u r  de 
p lan tu le .  
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Identifying Y Chromosome in Interphase Nuclei 

A t e c h n i q u e  has  been  sugges ted  for i den t i fy ing  ce r t a in  
specific species of h e t e r o c h r o m a t i n  b y  m e a n s  of f luorescen t  
s t a in ing  w i t h  q u i n a c r i n e  m u s t a r d  a n d  qu inac r ine  d ihyd ro -  
chloride.  This  t e c h n i q u e  p e r m i t s  us  to  i den t i fy  t he  Y 
ch romosomes  in m e t a p h a s e  p la t e s  a n d  in i n t e r p h a s e  
nuclei  (CAsPERSSON et  al . t ,  PEARSON et  al.3). I n  conse-  
quence  i t  is possible  to  i den t i fy  t h e  f luorescen t  s i te  of 
t he  Y c h r o m o s o m e  a m o n g  t h e  nuc lea r  s t ruc tures ,  especial ly  
w i t h  respec t  to  t h e  nucleolus  a n d  t h e  nuc lea r  m e m b r a n e .  

The re  are  a d v a n t a g e s  Jn us ing  in neu ra l  t i ssues  in such  
s tudies ,  for i t  is k n o w n  t h a t  t h e  neu rons  do n o t  d iv ide  
a n d  th i s  p roduces  a r e l a t ive ly  hom ogeneous  mass  of 
i n t e r p h a s e  nucle i  wi t t l  a v e r y  conspicuous  nucleolus.  

I n  order  to  o b t a i n  a monolayer ,  p r i n t s  were p roduced  
b y  app ly ing  to slides surfaces  of b locks  o b t a i n e d  f rom the  

of the Human Brain 

b r a i n  cortex,  t he  h y p o t h a l a m u s ,  t he  medu l l a  a n d  t he  
p o n t a l  t i s sue  of 9 w o m e n  and  8 m e n  w h o  h a v e  d ied  
6-24  h before  t h e  ma te r i a l  was  t aken .  The  ma te r i a l  was  
f ixed for 15 ra in  ill Ca rnoy ' s  fluid. The  slides were t h e n  
washed  w i t h  96% alcohol  and  dried.  S t a in ing  was car r ied  
ou t  for 5 mil l  in  0 .5% so lu t ion  of qu inac r ine  d ihyd ro -  
chlor ide  (Na t iona l  I n s t i t u t e  of Hea l th ,  USA),  w h i c h  was  
k ind ly  p r o v i d e d  b y  Professor  M. GREEN, Cal i fornia  
Un ive r s i ty ,  USA,  or qu inac r ine  m u s t a r d  (Na t iona l  
Cancer  Ins i tu t e ,  Be thesda ,  USA)  p r e p a r e d  in a p h o s p h a t e  
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HULTEN, Expl. Cell Res. 61, 472 (1970). 

2 p. L. PEARSON and M. BOBROW, Nature, Lond. 225, 79 (1970). 



15.11.1973 Speeialia 1429 

buf fe r  a t  p H  5.7. The  p r e p a r a t i o n s  were r insed  in t a p  
w a t e r  a n d  m o u n t e d  in d is t i l led  water .  The  obse rva t i o n s  
were car r ied  ou t  u n d e r  the  NIL-2 f luorescen t  microscope  
(USSR)  us ing  phase  con t ras t ,  l i gh t  a n d  f luorescen t  
microscopy.  

T h e  obse rva t i ons  h a v e  shown  t h a t  f luorescen t  s i te  of 
t h e  Y c h r o m o s o m e  is assoc ia ted  w i t h  t he  nucleolus.  I n  t h e  
neurons ,  especial ly  in  t he  large ones, d u r i n g  f luorescen t  
mic roscopy  t he  nucleolns  a p p e a r s  d i f fe ren t ly  t o  t he  r e s t  of 
t he  nuc leop lasm and  is f r e q u e n t l y  s u r r o u n d e d  b y  a 
f luorescen t  r im  of c h r o m a t i n  (Figure la)  aga ins t  t he  back-  

g r o u n d  of wh ich  con t r a s t s  t h e  b r i g h t l y  f luorescen t  b o d y  
of t h e  chromosome.  Af te r  s t a in ing  t h e  p r e p a r a t i o n  w i t h  
m e t h y l  green  p y r o n i n e  accord ing  to  t h e  s t a n d a r d  tech-  
nique,  i t  was  e x a m i n e d  t h r o u g h  pass ing  l igh t  an d  t h e  
p r e l i m i n a r y  suggest ions  h a v e  been  conf i rmed  t h a t  t h e  
b o d y  in t h e  nuc leus  cor responds  to t h e  nucleol  (Figure  lb ) .  

I n  o rder  to  i den t i fy  t h e  nucleol i  r ap i d l y  in s tud ies  of 
a large  n u m b e r  of nuc le i  u n d e r  t h e  f luorescen t  microscope,  
phase  c o n t r a s t  mic roscopy  was used (Figures  2b,  3b  a n d  
4b) .  S t a in ing  us ing  m e t h y l  green  p y r o n i n e  a n d  phase  
c o n t r a s t  were compared .  B o t h  t echn iques  p r o v e d  to be  
equa l ly  good for nucleol i  iden t i f i ca t ion .  I n  add i t ion ,  
phase  c o n t r a s t  mic roscopy  m a d e  i t  possible  to  d iscern  
cases w h e n  l ipofusc in  or l ipids  due  to t h e  t y p e  of t h e i r  
f luorescence re semble  t h e  Y chromosome.  

T h e  f luorescen t  b o d y  of t h e  Y c h r o m o s o m e  usua l ly  has  
t h e  f igure  of a c rescent  ly ing  close to t h e  concave  p a r t  
of t h e  nucleolus .  I t  seems t h a t  t h e  Y c h r o m o s o m e  is one 
of t h e  a c c u m u l a t i o n s  in  t h e  nuclei  of t h e  neurons ,  the  
so-called pa ranuc l eo l a r  c h r o m a t i n  are  ident ica l .  

Sexual  d i m o r p h i s m  in  t h e  p r e p a r a t i o n s  was clear-cut .  
I n  t h e  b r a i n  of female  origin,  on ly  weak  f luorescence of 
t h e  c h r o m a t i n  s t ruc tu re s  was observed,  i nc lud ing  t h e  
nuc lea r  c h r o m a t i n .  Counts  of nucle i  in  t h e  neu rons  of t h e  
b r a i n  of ma le  or ig in  c o n t a i n i n g  b o t h  t h e  f luorescen t  s i te  
of t h e  Y c h r o m o s o m e  an d  t h e  nucleolus  show t h a t  these  
2 s t r u c t u r e s  are of ten  associated.  

An  assoc ia t ion  b e t w een  t h e  nucleol i  an d  t h e  Y chromo-  
some in t h e  i n t e r p h a s e  cells of cu l tu res  of h u m a n  f ibro-  
b la s t s  was r epo r t ed  b y  BOBROW et  aI. 3, a n d  t h e  same  
assoc ia t ion  in t h e  l y m p h o c y t e  t issue b y  GAGNE an d  
LEBERGE 4. 

Thus ,  t h e  assoc ia t ion  of t h e  f luorescen t  s i te  of t h e  Y 
c h r o m o s o m e  a n d  t h e  nucleolus  seems to be  a genera l  rule  
for t h e  t i ssues  of man ,  j u s t  as t h e  loca l iza t ion  of sex 
c h r o m a t i n  on  t h e  nuc lea r  m e m b r a n e .  

B b l B O ~ b I .  JltO/ViHtteclleHTH0~ Mrlr(p0cr~onHefi Hayqanaci~ 
J]oI<a:IHaaIIH~i Y--xpoMocoMb[ B HHTepqba3HblX ~,apax KJIeTOK 
paa.r/IlqHbIX OTjIeJIOB FOYIOBHOFO ivl03Fa qeJioBeKa uocJie oKpa- 
cKvI at<prlXrlHOM H~IH aKpHxnrt-rmpr~TOM, O6rmpyn<eHa ripe- 
HmyttIeCTBeHHa~ aCCOIIHaIIH~q-Y-xpoMaTHHa C ~Rpb~mI<OM, 
rlO~rBepri<~aeMan IIHTOXHMHqecKH ~I qba3OBO-KOHTpaCTHO~ 
MHKp0cK0n~efi. 
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A. N. MOSOLOV 

Nuclei of neurons of the human brain. 1. The hypothalamus. 2. The 
cortex. 3. The medulla. 4. The pont. a) staining by quinacrine 
dihydrochloride and quinacrine mustard; b) staining by nmthyl 
green-pyronine; b') phase contrast. • 1400. 
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l~tude g6n6t ique  de m u t a n t s  Mal  indu i t s  par  la n i t r o s o g u a n i d i n e  c h e z  Escherichia  coil 

Deux  loci, malA el malB,  son t  impl iqugs  darts le m & a -  
bol i sme du  mal tose  chez E.  colt 1 alors  que  les g~nes 
uvrA ~,3 et  exrA a,~, localis6s dana  la r6gion malB,  con-  
f~rent /~  la souche B, d6j~ plus  sensible  aux  n l t r a v i o l e t s  
que  la p l u p a r t  des au t r e s  souches  de cet  organisme,  une  
sens ibi l i t6  encore  plus  g rande  ~ cet  agent .  

Aprgs  avo i r  6valu6 Ia f r6qnence  de m u t a t i o n  de diff6- 
r e n t s  m a r q u e u r s  g6n6t iques  de  m~me  que  le t a u x  de 
r6vers ion  de m u t a n t s  Mal  i n d u i t s  darts B251  p a r  NG, 
nous  avons  d6 te rmin6  l ' a p p a r t e n a n c e  des m u t a n t s  Mal  
U V  s g la r6gion malA ou malB  e t a v o n s  proc6d6 ~ une  
ana lyse  g6n&ique  des m u t a n t s  de t y p e  m a l B  U V  s. 


