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regions is d e m o n s t r a t e d  b y  t he  un i fo rm s t a in ing  of chromo-  
somes w i t h  AO or b y  t he  Feu lgen  react ion.  F u r t h e r -  
more,  t he  a s sumed  d i f fe ren t ia l  s t a in ing  of D N A  w i t h  

Giemsa  as t h e  basic  m e c h a n i s m  which  under l ies  t h e  dem- 
o n s t r a t i o n  of c o n s t i t u t i v e  h e t e r o c h r o m a t i n  is exc luded  
b y  t h e  s t a in ing  of t h e  l a t t e r  in  a lka l i - t r ea t ed  ch romosomes  
e x t r a c t e d  w i t h  DNase.  However ,  t h e  necess i ty  of a longer  
s t a in ing  a f t e r  D N A  e x t r a c t i o n  would  sugges t  a s t ronger  
a f f in i ty  of t h e  Giemsa  s t a in  for t h e  D N A - p r o t e i n  complex.  

The  h igh  p ro t e i n  c o n t e n t  of m e t a p h a s e  chromosomes17 
makes  i t  possible  to  exp la in  t h e  s t a in ing  of c o n s t i t u t i v e  
h e t e r o c h r o m a t i n  w i t h  G iemsa  (C bands ,  7) in t e r m s  of an  
u n e q u a l  loss of p ro t e in s  a long t h e  c h r o m o s o m e  or changes  
in t h e i r  s t a in ing  reac t iv i ty .  I n  effect, t h e  p ro t e in  com- 
p o n e n t s  of t h e  a rms  could be  more  easi ly e x t r a c t a b l e  b y  
h e a t  or a lka l ine  t r e a t m e n t s  t h a n  those  of t h e  cen t romer i c  
regions where  sa te l l i te  D N A  is loca ted  1,19, since i t  h a s  
been  sugges ted  18 t h a t  t h e  l a t t e r  is more  f i rmly  b o u n d  to  
c h r o m o s o m a l  p ro te ins .  T h e  fac t  t h a t  a l dehyde  pos t f ixa -  
t ion,  wh ich  b inds  c h r o m o s o m a l  c o m p o n e n t s  in  close 
associat ion,  al lows D N A  d e n a t u r a t i o n  is b u t  p r e v e n t s  
Giemsa  d i f f e ren t i a t ion  a f t e r  h e a t  or alkali ,  favors  th i s  
i n t e r p r e t a t i o n .  

The  p a r t i c i p a t i o n  of c h r o m o s o m a l  p ro t e in s  in G 
b a n d i n g  h a s  been  sugges ted  11, ~.  On t h e  o t h e r  h a n d ,  i t  has  
been  r epo r t ed  t h a t  shor t  exposures  to  N a O H  resu l t  in  G 
band ing ,  longer  ones  g iv ing  on ly  C b a n d s  9. Similar ly ,  a 
24 h i n c u b a t i o n  in 2 x SSC al 65 ~ p roduces  cen t romer i c  
d i f f e ren t i a t ion  (see above) ,  whereas  a sho r t  t r e a t m e n t  
gives G b a n d i n g  ~~ G an d  C b a n d s  could t h e n  be  re la ted  
in  a s equen t i a l  m a n n e r  by  t h e  successive e x t r a c t i o n  of 
p ro t e i n  c o m p o n e n t s  assoc ia ted  w i t h  D N A  in va r i ab l e  
degrees ~0. 

Rdsumd. D a n s  ce t r a v a i l  on  p r6sen te  des o b s e rv a t i o n s  
fa i tes  sur  la co lora t ion  p a r  le Giemsa  de l ' h6 t6 roch roma-  
t ine  cen t rom6r ique  de la souris.  Les r6su l t a t s  p e r m e t t e n t  
de supposer  que  des pro t6 ines  ch ro mo s o mi q u es  e n t r e n t  en  
jeu darts ce t te  exp6rience.  
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Fig. 1. Normal mouse metaphase after 2 min NaOH, Giemsa staining. 
Note the more intense staining of the centric regions. Y, the Y 
chromosome. Insert, similarly treated and stained chromosomes at a 
higher magnification. 
Fig. 2. Nucleus, treated and stained as in Figure 1. 
Figs. 3-5. Mouse chromosomes treated with NaOH. 3, stained with 
acridine orange. 4, stained by the Feulgen reaction. 5, treated with 
DNase and trichloroaeetic acid, stained with Giemsa. 
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Effect of Specific Antibodies on Neisseria catarrhalis (lys-) Transformation Frequency 

I t  h a s  been  r epo r t ed  b y  NAVA et  al. 1 t h a t  i m m u n i z a t i o n  
of r a b b i t s  w i t h  c o m p e t e n t  pneumococc i  s t i m u l a t e d  
p r o d u c t i o n  of an t ibod ies  which  i n h i b i t e d  t r a n s f o r m a t i o n .  
pAKULA2, a showed s imi la r  resu l t s  w i t h  t he  s t reptococci .  
He  d e m o n s t r a t e d  t h a t  t h e  an t igen ic  s t r u c t u r e  of t r ans -  
fo rmab le  s t reptococci ,  i n  t he  c o m p e t e n t  s ta te ,  differs 
f rom t h e  an t igen ic  s t r u c t u r e  of ceils in  t he  n o n c o m p e t e n t  
s ta te .  PAI~ULA 3 r epo r t ed  t h a t  an t ibod ie s  p r e p a r e d  aga in s t  

n o n c o m p e t e n t  ceils d id  n o t  i n h i b i t  t r a n s f o r m a t i o n  of 
c o m p e t e n t  ceils, a n d  n o n c o m p e t e n t  cells t r e a t e d  w i t h  
g lobul ins  p r io r  to  add i t i on  of c o m p e t e n c e  p r o v o k i n g  
fac tor  also i n h i b i t e d  t r a n s f o r m a t i o n .  These  resu l t s  the re -  
fore ind ica te  t h a t  DNA-speci f ic  r ecep to r  sites on  cell sur- 
face were b locked  b y  an t ibod ies  to  c o m p e t e n t  cells. Since 
c o m p e t e n t  cells c o n t a i n e d  an  a n t i g e n  specific for t h e  com- 
p e t e n t  s ta te ,  a n d  since th i s  an t i g en  appea red  a f t e r  t h e  
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compe tence -p rovok ing  fac tor  has ac ted  on n o n c o m p e t e n t  
cells, Pakula  hypo thes i zed  t h a t  t he  act ion of the  compe-  
t ence-provok ing  factor  m a y  involve e i ther  unmask ing  of 
a hidden,  p reex is t ing  ant igen,  or synthes is  de novo of 
ant igen.  TOMASZ and  BEISER~ found t h a t  p repa red  ant i -  
sera agains t  pneumococci ,  in the i r  c o m p e t e n t  s tate,  inhib-  
i ted D N A - m e d i a t e d  genetic t r ans fo rma t ion  as well as 
b ind ing  of rad ioac t ive  D N A  by  the  cells. The purpose  of 
th is  inves t iga t ion  was to a t t e m p t  to inh ib i t  t r ans fo rma t ion  
of p r o t r o p h y  of a l y s -  m u t a n t  of Neisseria catarrhalis b.y 
specific agglut in ins  agains t  whole  cells. 

Materials and methods. A n t i b o d y  agains t  N. catarrhalis 
s t ra in  NE-11 was p repa red  by  in jec t ing  a formal in-ki l led 
washed  suspens ion  in t r avenous ly  into r abb i t s  4 t imes  a 
week for a to ta l  of 4 weeks. Blood was col lected f rom 
rabb i t s  by  way  of t he  marginal  ear vein  7-10 days  af ter  
the  final  inocula t ion of the  vaccine.  

N.  catarrhalis auxo t roph ic  m u t a n t  was p repa red  for 
adsorp t ion  in t he  same m a n n e r  as descr ibed for t rans-  
fo rma t ion  by  OTERO s except  t h a t  calf se rum was no t  
added  to t he  t r ans fo rma t iona l  mixture .  The p re t rans -  

fo rmat iona l  suspension of cells were exposed to 0.5 ml  of 
und i lu ted  i m m u n e  serum for 1 h a t  42~ pr ior  to the  
addi t ion  of wi ld - type  DNA. After  the  per iod 0f adsorpt ion ,  
t r ans fo rma t iona l  procedures  and frequencies  were per-  
fo rmed in the  same m a n n e r  as descr ibed by  OTEROS. 

Results and discussion. The resul ts  show t h a t  a loss of 
t r ans fo rmant s ,  ap p ro x i ma t e l y  80%, in the  i m m u n e  
serum occurred {Figure). There  appears  to be l i t t le  
ac t iv i ty  in the  normal  serum agains t  N. catarrhalis NE-11 
lys- .  These resul ts  indicate  t h a t  a specific subs tance  
p resen t  on the  surface of the  cell which  was blocked (the 
cell v iabi l i ty  of an t i b o d y  e x p o s e d  ceils was the  same as 
unexposed  control  ceils) by  specific agglufinins  is essent ial  
in allowing the  pene t r a t i on  of W T  DNA. 

Zusammen/assung.  Ant ik6rper  mi t  einer gegen kom- 
pe t en te  N.  catarrhalis ger ich te ten  Spezif i tg t  ve rminde rn  
deren  Transformat ionsh&ufigkei t  bedeu tend .  Diese Beob- 
a ch t u n g  k6nnte  auf die Ex i s t enz  Yon Membranrezep-  
to rch  ffir t r ans fo rmie rende  W i l d t y p - D N S  hinweisen.  

R. B OTEROS and  J. W. SNYDI~R 
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Chromosome Analysis and Meiotic Behaviour of 

The s t u d y  of the  geographic  var iab i l i ty  in fossorial ro- 
den t s  f rom the  cy togene t ic  po in t  of view, is of special  in- 
t e res t  because of the  par t i cu la r  mode  of life, which  allows 
d i f ferent  t ypes  showing  severe isolat ion and  express ive  
var ia t ions  of the  ch romosome  c o m p l e m e n t  b o t h  in te r  and  
intraspecif ical ly ,  as descr ibed in several  genera : Spalax  1-6, 
C tenomys  v, s, T h o m o m y s  9-13, Geomys  ~4 and  Pappogeo-  
rays ~5. The a im of th is  paper  is to  r epor t  the  f i rs t  resul ts  of 
cy togene t ic  analys is  of fossorial  roden t s  res t r ic ted  to the  
t ransverse  volcanic sys t em of M6xico (Valley of M4xico), 
in i t i a ted  by  the  Merriami  group of Pappogeomys (Crato- 
geomys)  : Pappogeomys merriami merriami located at  the  
SE of t he  Valley. 

Material and methods. A to ta l  of 8 spec imens  of Pappo-  
geomys (Cratogeomys) merriami merriami (4 males  and  4 
females) collected at  t he  Na t iona l  School of Agriculture,  
Chapingo,  M6xico State ,  were analyzed.  The animals  were 
in jec ted  wi th  1.0 ml/100 g b o d y  weight  of a 0.04% colchi- 
cine solut ion and  2.30 h af ter  t h e y  were sacrificed. Chro- 
mosome spreads  f rom bone  marrow,  spleen and  tes tes  were 
ob ta ined  and  p e r m a n e n t  slides were p repa red  following 
t h e  rou t ine  t echn iques  t6,1~. In  each an imal  no fewer t h a n  
30 me taphase s  f rom each processed t issue were analyzed.  
The ch romosome  classif icat ion was made  according to  
LEVAN et al. ~s and  AL-AIsH ~9 criteria. 

Results. The speciemens of Pappogeomys merriami 
merriami s tudied  showed a diploid ch romosome  n u m b e r  

Pappogeomys (Cratogeomys) merriami merriami 

2n = 36 and  a f u n d a m e n t a l  n u m b e r  N F  = 66. The com- 
p l emen t  shows 17 pairs  of au tosomes  (16 pairs  were bi- 
a rmed  and only  1 pai r  was acroeentr ic) :  4 pairs  of sub- 
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