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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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Loss of transformants in the immune serum. 
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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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metacen t r i c  chromosomes  2 of t h e m  showing a secondary  
const r ic t ion in the  long a rm;  12 pairs  of me taeen t r i c  chro- 
mosomes  and  a pa i r  of acrocentr ic  ones, also showing a 
clear constr ic t ion.  The X - c h r o m o s o m e  is among  submeta -  
centr ic  one and  the  Y-chromosome is a medium-s ized  me- 
tacen t r ic  one (Figure, Table). 

Dur ing  meiosis, a t  pachy tene ,  the  homologues  form 13 
to  15 b iva len t  r ings and  one or poss ibly  2 quadr iva len t  

Karyotype of Pappogeomys merriami male and female. 

Relative values for chromosone identification ia Pappogeomys 
merriami merriam~ 

Chromosome Relative Arm ratio Classification 
number length 

1 85.90 2.58 sm 
2 63.90 1.83 sm 
3 53.00 1.81 sm 
4 28.70 1.67 sm 
5 76.80 1.21 m 
6 73.10 1.41 I11 
7 69.00 1.39 m 
8 61.40 1.48 m 
9 57.60 1.31 in 

10 55.50 1.28 m 
i i  53.00 1.33 m 
12 50.20 1.54 m 
13 48.60 1.30 m 
14 45.30 1.39 in 
15 41.10 1.40 m 
16 31.60 1.35 m 
17 42.40 -- t 
X 62.70 x 1.79 sm 
Y 47.40 1.36 m 

rings. The he te rochromosomes  show a v e r y  small  t e r m i n a l  
pa i r ing  segment  al lowing the  fo rmat ion  of an end- to -end  
X-  Y complex.  

Discussion. According to Laguarda et al. ~~ Pappogeo- 
rays (Cratogeomys) merriami merriami is a h igh ly  evolved 
subspecies,  since i t  shows 36 chromosomes  and  only 1 pa i r  
of t h e m  is acroeentr ic ,  all o thers  be ing b i -a rmed  ones. On 
the  o the r  hand ,  th is  is the  species showing the  lower chro- 
mosome n u m b e r  of t he  famil iy  Geomydae  jus t  repor ted .  

I t  is imposs ible  to  state,  a t  present ,  w h e t h e r  the  actual  
ka ryo type  of Pappogeomys merriami merriami was evol- 
ved by  Robe r t son ian  processes or by  per icent r ic  inver-  
sions, because  we have  no t  ye t  any  da t a  on k a r y o t y p e  of 
o ther  species or subspecies of the  subgenus  Cra togeomys  
f rom the  t ransverse  volcanis  sys tem.  

The id iogram of Pappogeomys merriami merriami wi th  
2n = 36 and N F  = 66 is ve ry  d i f fe rent  f rom the  karyo-  
t ypes  r epor ted  by  t3ARRY and ]~AKER 15 f o r  b o t h  n o r t h e r n  
and  sou the rn  groups  of Pappogeomys castanops: the  
n o r t h e r n  (Colorado, New Mexico, Texas,  Chihuahua,  
Coahuila and  Durango)  w i t h  2n = 46 and  N F  = 86, and  
the  sou thern  group (Nuevo Ledn, San Luis de Potos i  and 
Zacatecas) w i th  2n = 42 and  N F  = 78. T h e  spec imens  of 
t he  t r ansverse  volcanic sys t em showed 10 chromosomes  
(5 pairs) less t h a n  the  n o r t h e rn  group and  6 ch romosomes  
(3 pairs) less t h a n  the  sou the rn  one. Moreover,  in the  
k a r y o t y p e  of Pappogeomys merriami merriami, the re  are 
no subte locent r ic  chromosomes ,  as in the  k a r y o t y p e  os 
Pappogeomys castanops, and the  Y-chromosome  in the  
former  is b i a rmed  while in t he  la t t e r  i t  is all achrocent r ic  
one.  

On the  o ther  hand ,  Pappogeomys merriami is quite 
di f ferent  f rom Pappogeomys /umosus (from Colima), P .  
tylorhinus (from Hidalgo,  Colima and  Michoacan),  
P. zinseri (from Jafisco) and P. gymnurus (from Jalisco 
and Michoacan), reported by BERRY and ]~AKER 15 tOO, 
because these 4 species show 2n = 40 and NF = 76. 
Moreover, they do not show an acrocentric chromosome, 
like P .  mcrriami merriami, while t h e y  show subtelo-  
centr ic  chromosomes  which  P.m.  merriami lacks. 

F r o m  the  cy togene t ic  po in t  of view, the  d a t a  here  
r epor ted  ref lect  the  d ivergence of t he  evo lu t ionary  lille 
of P. merriami merriami f rom t h a t  of o ther  species of t he  
genus ~1. 

Resumen. Pappogcomys merriami merriami presen ta  
2n = 36; N F  -~ 66, con tando  apenas  con un  par  de 
acroc4ntricos,  s iendo el Geomydae con menor  nf imero de 
cromosomas.  D u ran t e  la meiosis  exis ten  13 a 15 b iva len tes  
y un comple jo  X - Y  en t a n d e m  
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