
] 2 0  Speeialia EXPERIENTIA 29] 1 

L ' i n t6 r~ t  de l ' e f fe t  de la  t h y m i n e ,  c ' e s t  qu 'e l le  exerce 
une  for te  ac t ion  conidiog~ne sans acc ro i s semen t  pr~a lab le  
de la croissance.  Cet te  con id i a t i on  ne c o n i r i b u a n t  que  
que lques  m g  s u p p l ~ m e n t a i r e s  de poids  see f ina l  (it en  a 6t~ 
t enu  c o m p t e  d a n s  les r~sul ta ts )  couvre  l ' en t i~ re  surface  du  
f in myc61ium p o r t e u r ;  elle se r~alise aux  ex t r~mi t6s  

d ' h y p h e s  a~riens tr~s cour t s  (Figure) ,  ce qu i  do i t  corres-  
p o n d r e  k une  6conomie  de croissance si on  la co mp a re  
celle du  n m t a n t  sur  s~rine op t imale ,  i n t e r v e n a n t  sur  une  
c o u r o n n e  de longs  e t  touf fus  h y p h e s  a~riens.  

L ' i n a c t i v i t ~  de l 'u rac i le  sugggre que  la  t h y m i n e  exerce  
u n  effet  morphog~ne  sp6cif ique p a r  la vote  d ' u n e  syn th~se  
accrue  de I 'ADN.  Celle-ci ne  p e u t  tou te fo i s  s ' exerce r  p a r  
i n c o r p o r a t i o n  d i rec te  (apr~s convers ion  en  B- thymid ine )  
ear  Neurospora est  d @ o u r v u  de t h y m i d i n e  k inase  7. L ' o n  
p e u t  donc pense r  que  la  t h y m i n e  offer te  est  re-circui t~e 
p a r  d ~ m 6 t h y l a t i o n  ~, e t  ac t iv i t~  subs6quen te  de la poly-  
nucl6ot ide  m~thy l t r ans f6 ra se  % 

Summary.  T h y m i n e ,  b u t  n o t  uracil ,  induces  con id ia t ion  
w i t h o u t  s u p p l e m e n t a r y  g rowth ,  whi le  s u b o p t i m a l  ser ine 
increases  myce l ia l  mass  only, in  t h e  l eaky  serine-1 m u t a n t  
of N. crassa grown acon id ia l ly  in  l iqu id  m i n i m a l  med i u m.  
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Cultures du mutant s~rine-1 de Neurospora crassa photographides au 
7gme jour de leur croissance, ~ 25 ~ sur milieu minimal WM liquide 
enrichi de thymine (T) 10-eM ou d'uraeile (U) 10-~M. Observer la 
surface entigrement conidi6e sur thymine et les rares areas conidiens 
lat6raux sur uracile. 
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Visualization of Metaphase Heterochromatin in Vicia faba by the Denaturation-Renaturation Giemsa 
Staining MEthod 

I n  Vicia faba specific regions  o f  m e t a p h a s e  chromoso-  
mes are d i f fe ren t ia l ly  s t a ined  b y  va r ious  m e t h o d s  1-~. 
These  regions are  cons idered  to  co r re spond  to  ch romo-  
centers  in i n t e r p h a s e  nuc leus  and  are cal led he t e rochro -  
rus t ic  s egmen t s  (H segment)1,  2 Di f fe ren t ia l  s t a in ing  of 
h e t e r o c h r o m a t i c  a n d  e u c h r o m a t i c  s egmen t s  p roduced  by-  
va r ious  m e t h o d s  is supposed  to  ref lect  t h e  chemica l  
d i f f e r en t i a t i on  a long  t h e  l e n g t h  of m e t a p h a s e  chromo-  
somes. Most  of t he  H segmen t s  in  Vicia faba, which  are 
revea led  b y  cold t r e a t m e n t  1-8 or t r e a t m e n t  w i t h  HC1--  

iV[etaphase c h r o m o s o m e  c o m p l e m e n t  s t a ined  wi th  the  d e n a t u r a t i o n -  
r e n a t u r a t i o n  Giemsa  s t a in ing  m e t h o d  showing  the  + H  b a n d s  indi-  
c a t e d  b y  a r rows .  N u m b e r  1 a n d  2 deno te  the  No. 1 a n d  No. 2 site of 
the -H segments of M chromosome. 

acet ic  acid a-~, a p p e a r  as non-  or pa le - s t a in ing  segmen t s  
( - H  segment) ,  b u t  t h e  H s eg men t  a d j a c e n t  i m m e d i a t e l y  
to  t h e  nucleolus  o rgan iz ing  s t a lk  of t h e  M c h r o m o s o m e  2, 
wh ich  does n o t  r e spond  to  cold t r e a t m e n t  or t r e a t m e n t  
w i t h  HCl-ace t ic  acid, becomes  d iscern ib le  as more  d a r k l y  
s t a ined  s eg men t  ( + t t  segment )  a f t e r  t r e a t m e n t  w i t h  
t r i ch lo race t i c  acid fol lowed b y  t r e a t m e n t  w i t h  HCl-ace t ic  
acid ~. The  v i sua l i za t ion  of + H  s eg men t  b y  t h e  specif ic  
t r e a t m e n t  suggests  t h a t  de t ec t ion  of some o the r  ch romo-  
some regions  wh ich  b e h a v e  l ike H segment ,  i.e. f u r t h e r  

u n v e i l i n g  of chemica l  dif ferences  a long chromosomes ,  
could be  poss ible  b y  us ing  new t e c h n i q u e s  wh ich  p roduce  
d i f fe ren t ia l  s t a in ing  of specific m e t a p h a s e  c h r o m o s o m e  
regions.  

I t  h a s  been  shown  t h a t ,  a f t e r  va r ious  t r e a t m e n t s  w h i c h  
supposed ly  d e n a t u r e  a n d  a n n e a l  c h r o m o s o m a l  D N A  in 
cytological  p r epa ra t i ons ,  G iemsa  s t a in ing  p re fe ren t i a l ly  
s ta ins  cen t romer i c  h e t e r o c h r o m a t i n  and /o r  p roduces  
specific b a n d i n g  p a t t e r n s  in  m a m m a l i a n  m e t a p h a s e  
ch romosomes  7-15. W e  a t t e m p t e d  to see w h e t h e r  t h e  k n o w n  
H segmen t s  in  Vicia faba m e t a p h a s e  ch romosomes  are 
d i f fe ren t i a l ly  s t a ined  b y  t h e  d e n a t u r a t i o n - r e n a t u r a t i o n  
Giemsa  s t a in ing  m e t h o d  a n d  w h e t h e r  t h e  specific chromo-  
some regions  w h i c h  b e h a v e  like H s eg men t  are newly  
found  b y  t h i s  m e t h o d .  

Main  roo t - t ips  of Vicia ]aba (Nagasaya  Soramane)  were  
excised a n d  f ixed for 1 h in  e thano l - ace t i c  acid (3:1) 
a f t e r  p r e t r e a t m e n t  w i t h  0 .05% colchicine for 2 h.  T h e y  
were br ie f ly  r insed  in r u n n i n g  t a p - w a t e r  an d  m a c e r a t e d  
for 2 h a t  20~ in t h e  e n z y m e  so lu t ion  wh ich  c o n t a i n e d  5% 
m a c e r o z y m e  4S a n d  5% cellulase ' O n o z u k a '  4S (bo th  
f rom K i n k i  Y a k u l t  Co.) an d  was ad ju s t ed  to p H  5.5 w i t h  
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2N HCI. The  m a c e r a t e d  roo t - t ips  were r insed  in  r u n n i n g  
t a p - w a t e r  for  5 rain,  p l aced  in a d rop  of 45% acet ic  acid 
on  a slide, a n d  t h e n  squashed  u n d e r  a coversl ip .  The  
covers l ip  was r e m o v e d  a f t e r  f reezing on  d r y  ice a n d  t h e  
sl ide was p laced  in  r u n n i n g  t a p - w a t e r  for 5-10 ra in ,  t h e n  
a i r  dr ied .  Dr ied  sl ides were p laced  in  0.01N N a O H  a t  
r oom t e m p e r a t u r e  for 30 m i n  a n d  w a s h e d  in  r u n n i n g  t ap -  
water .  T h e y  were t h e n  i n c u b a t e d  in 6 • SSC (SSC:0 .15M 
NaC1-0.015M sod ium c i t ra te)  a t  70~ ove rn igh t .  Af te r  
i n c u b a t i o n  t he  slides were r insed  in r u n n i n g  t a p - w a t e r  
a n d  t h e n  s t a ined  in buf fe red  Giemsa  so lu t ion  (Merck 's  
G i e m s a  L6sung,  i ml,  to  50 m l  of p h o s p h a t e  buf fe r  p H  
6.8) for 1 h. Cells d e t a c h e d  f rom a slide d u r i n g  t h e  a b o v e  
o p e r a t i o n  were few. 

The  p r e s e n t  m e t h o d  b r o u g h t  a b o u t  d i f fe ren t i a l  s t a in ing  
of m e t a p h a s e  c h r o m o s o m e s  in Vicia faba. M e t a p h a s e  
c h r o m o s o m e s  swelled s l igh t ly  a n d  specific regions  of a 
c h r o m o s o m e  were s t a ined  more  d a r k l y  t h a n  t h e  r e m a i n d e r  
of t h e  c h r o m o s o m e  (Figure).  I n  t h e  M c h r o m o s o m e  t h e  
two  dense ly  s t a ined  b a n d s  were  cons i s t en t ly  a n d  p romi -  
n e n t l y  observed .  T h e y  cor responded  to  t h e  - H  segmen t s  
a t  No. 1 a n d  No. 2 s i te  3-s wh ich  were revea led  b y  cold or 
HCl-ace t ic  acid t r e a t m e n t  (Table).  T he  - H  s egm en t  a t  
No. 3 s i te  ~-5 of t h e  M c h r o m o s o m e  a n d  those  a t  t h e  
p r o x i m a l  reg ion  to  c e n t r o m e r e  of t he  long a r m  of t h e  S 
c h r o m o s o m e  also a p p e a r e d  as dense ly  s t a ined  b a n d s  b u t  
t h e  fo rmer  was n o t  a lways  visible.  Cen t romer ic  regions  of 
t h e  c h r o m o s o m e s  a n d  b o t h  regions  a d j a c e n t  to  t h e  
nucleolus  o rgan iz ing  s t a lk  of t h e  M c h r o m o s o m e  (one of 
w h i c h  is d i s t i ngu i shed  as t h e  + H  s e g m e n t  a f t e r  t he  t r ea t -  
m e n t  w i t h  TCA fol lowed b y  t r e a t m e n t  w i t h  HCl-ace t ic  
acid ~) were  occas iona l ly  obse rved  as dense ly  s t a i ned  
regions.  

The  resu l t s  o b t a i n e d  showed  t h a t  t h e  p r e s e n t  m e t h o d  
d i f fe ren t i a l ly  s t a ins  t h e  k n o w n  H segmen t s  as + H ,  a n d  
sugges ted  t h a t  t h e  c e n t r o m e r i c  regions  a n d  t he  reg ion  
a d j a c e n t  to  t h e  nuc leo lus  o rgan iz ing  s t a lk  possess H 
segmen t - l i ke  proper t ies .  

I t  h a s  been  be l ieved  t h a t  N a O I t  t r e a t m e n t  a n d  h o t  
SSC incuba t i on ,  w h i c h  p r e s u m a b l y  d e n a t u r e  a n d  a n n e a l  
c h r o m o s o m a l  DNA,  are  a p re requ i s i t e  for  d i f fe ren t i a l  
s t a i n i n g  p rope r t i e s  of t h e  G iemsa  s t a i n  a n d  t h u s  t he  
d i f fe ren t i a l ly  s t a ined  Giemsa  pos i t ive  s egmen t s  r e p r e s e n t  
t h e  s e g m e n t  cons i s t ing  of r a p i d l y  annea l ing ,  h i g h l y  
r e p e t i t i v e  D N A  s-~s. T h e - H  segmen t s  in  Vicia [aba, w h i c h  
are  r evea led  b y  cold t r e a t m e n t ,  co r respond  to  t he  s t rong ly  
f luorescen t  regions  i nduced  b y  q u i n a c r i n e  m u s t a r d  
(QM) x~, ~. QM is supposed  to  b i n d  specif ical ly  to  guan ine -  
r i ch  regions  of D N A  ~9. Therefore ,  t h e  G iemsa  pos i t ive  
s egmen t s  in  Vicia ~aba m i g h t  ref lect  a t  l eas t  d i f ferences  
res ided  in D N A  itself.  However ,  we h a v e  found  t h a t ,  
t h o u g h  resu l t s  were  less reproduc ib le ,  t h e  d i f fe ren t i a l  
s t a i n i n g  p a t t e r n s  were o b t a i n e d  b y  t he  modi f ied  m e t h o d s  

Relationship between the positions of the 2 Giemsa positive bands 
which were always prominent on M chromosome and the-H segments 
at No. 1 and No. 2 site on M chromosome 

Treatment No. 1 site No. 2 site 

HCl-aeetic acid 8.6 ~ :~: 1.8 b 3.9 -4- 1.0 
Cold 8.7 :]: 1.4 3.5 ~: 0.5 
Denat.-renat. Giemsa 8.8 + 1.9 3.7 4- 0.9 

Mean ratio of 50 chromosomes. Ratio; length of the chromosome arm 
carrying the given site]length from the centromere to the given site. 
b Standard deviation. 

in  w h i c h  e i the r  N a O H  t r e a t m e n t  or SSC i n c u b a t i o n  s tep  
was o m i t t e d  f rom t h e  p r e s e n t  me thod ,  a n d  even  b y  
Giemsa  s t a in ing  a lone  w h e n  i ts  s t a in ing  per iod  was shor t  
such  as 10 rain.  The  Giemsa  s t a in  fol lowing t h e  t r e a t m e n t  
w i t h  1N HC1 a t  60~ for  10 ra in  did  n o t  p roduce  t he  
d i f fe ren t ia l  s ta in ing .  The  t r e a t m e n t  w i t h  1N HC1 pre-  
s u m a b l y  effects d e n a t u r a t i o n  of D N A  p e r f o r m i n g  f ixa t ion  
a n d  hydro lys i s  s i m u l t a n e o u s l y  20-2~. These  f ind ings  do n o t  
f a v o u r  t he  i n t e r p r e t a t i o n  t h a t  t he  G i e m s a  pos i t ive  
s egmen t s  in  Vicia [aba ref lect  d i f ferences  in  DNA.  Since 
t he re  h a v e  been  s o m e  r epo r t s  2~-25 sugges t ing  t h a t  t he  
d i f fe ren t ia l  G iemsa  s t a in ing  ref lects  d i f fe ren t ia l  p a t t e r n s  
of D N A - p r o t e i n  assoc ia t ion  a long  t h e  l e n g t h  of t he  
ch romosome ,  t h e  G iemsa  pos i t ive  s egmen t s  in  Viola [aba 
m a y  r ep re sen t  a d i f ference in  p a t t e r n s  of D N A - p r o t e i n  
assoc ia t ion  ~, ~7 

Zusammen]assung. Die D e n a t u r i e r u n g s -  u n d  lZenatu-  
r ie rungs-Giemsaf~Lrbungsmethode  auf  die M e t a p h a s e n -  
c h r o m o s o m e n  yon  Vicia [aba a n g e w a n d t  e rgab  he te ro-  
c h r o m a t i s c h e  Chromosomensegmen te ,  die s ich n a c h  K~l te-  
b e h a n d l u n g  oder  HC1-Essigs/iure ]3ehand lung  n e g a t i v  
h e t e r o c h r o m a t i s c h  v e r h a l t e n  u n d  s ich ats die st~Lrker 
G iemsa -ge f~ rb t en  S e g m e n t e  erwelsen.  
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