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U n  n o u v e a u  type  de c h r o m o s o m e s  s e x u e l s  
c h e z  un  m a m m i f ~ r e  

(Ellobius lutescens THOMAS -- Rodentia - Microtinae) 

La sous-famil le  des Microtinae, d o n t  18 e sp&es  son t  
c y t o l o g i q u e m e n t  caract~ris6es,  offre un t ab l eau  cy to-  
logique  coh6ren t :  les nombres  diploides  va r i en t  de 30 

62 e t  les nombres  f o n d a m e n t a u x  son t  compr i s  en t r e  
50 e t  64. Chez tou tes  les esp6ces, te c~ poss~de un couple  
X - Y  se d i s jo ignan t  p r6 r6duc t ionne l l ement .  L ' X  est  tou-  
jours  grand,  a c rocen t r i que  ou m 6 t a c e n t r i q u e ;  I ' Y  var ie  
b e a u c o u p :  en fo rme  de V ~ bras  in~gaux,  a y a n t  ~ peu 
pr6s la ta i l le  de I ' X  dans  cer ta ins  cas (Microtus oecono- 
mus, A rvicola sherman), il es t  tr6s g rand  e t  a c rocen t r i que  
chez Microtus agrestis, mais  beaucoup  plus  souven t  r6- 
du i t  k des d imens ions  tr6s faibles,  de 1 A 2 /~. 

Or, le D r BALTHAZAR ( Ins t i t u t  Pa s t eu r  de T6h6ran) 
auque l  j ' e x p r i m e  ici m a  reconnaissance ,  m ' a  envoy6  plu-  
sieurs exempla i r e s  d ' u n  Microtinae fouisseur,  r emar -  
quab le  par  ses carac t6res  adap t a t i f s  tr6s prononc6s,  y e u x  
minuscules ,  orei l le  ex t e rne  e t  queue  rud imen ta i r e s ,  in- 
cisives pro~minentes ,  Ellobius lutescens THOMAS. La  sai- 
son 6 tan t  un peu avanc6e  lorsque  j ' a i  regu cet  int6- 
ressant  mat6r ie l ,  la spermatog6nbse  t o u c h a i t  k sa fin et  
les obse rva t ions  qui  su iven t  d e v r o n t  &re  compl&~es.  
Dbs m a i n t e n a n t  elles r6v~lent  des fai ts  ex t raord ina i res .  

b las t ique  m o n t r e n t  de n o u v e a u  17 ch romosomes ,  don t  
le pe t i t  616ment impai r ,  n e t t e m e n t  reconnaissable .  Une  
seule cinbse (sur 25) inont re  2 pe t i t s  V, mais  le n o m b r e  
to t a l  est encore  de 17. Enf in ,  une d iv is ion  n ' a v a i t  que  
16 ch romosomes ,  le V i m p a i r  & a n t  pr6sent .  Une  m & a -  
phase I, t rouv6e  dans  un o v o c y t e  mfir, p r6sente  8 t6- 
t rades  e t  le pe t i t  c h r o m o s o m e  de carac tbre  a p p a r e m m e n t  
un iva len t .  

A moins  que  la  mo611e osseuse ne d6r ive  d ' u n e  l ign6e 
cel lulaire  a y a n t  61imin6 un c h r o m o s o m e  X ,  ce qu i  est  
b ien  inv ra i semblab le ,  ces fa i ts  son t  ex t r ao rd ina i r e s  e t  
s emb len t  i n d i q u e r  un m6can i sme  de d6 t e rmina t ion  
sexuel le  or ig inal  e t  abe r ran t .  A v a n t  de fo rmu le r  des 
hypothbses ,  l ' ana lyse  cy to log ique  d e v r a  &re  pouss6e 
aussi loin que  possible.  

R.  MATTHEY 

Laboratoire de zoologie de I'Universitd de Lausanne, le 
17 septembre 1953. 

Summary 
Ellobius lutescens, a vole, has a d iploid  n u m b e r  of 17 

in bo th  sexes. This  was d e t e r m i n e d  in the  tes tes  
(6) and in the  b o n e - m a r r o w  (~). The  n u m b e r  is the  
lowest  eve r  seen in an eu the r i an  m a m m a l  and falls wide 
of the  fo rmulae  of the  o the r  Microtinae. 

Unless the  mye lob las t i c  cell l ine e l imina tes  one X -  
c h r o m o s o m e  in the  female,  which  seems v e r y  unl ikely,  
we h a v e  to  deal  w i th  an e n t i r e l y  new t y p e  of sex- 
d e t e r m i n a t i o n .  

Fig. 1. Fig. 2. 
M&aphase spermatogoniale. M6taphase auxocytaire. 

La lettre U d6signe l'616ment impair univalent. FEULGEN. × 1500. 

J ' a i  examin6  les tes t icules  de 4 6 6  adul tes .  Le n o m b r e  
2 N e s t  6gal ~t 17 (Fig. 1) et  l ' a s s o r t i m e n t  c h r o m o s o m i q u e  
c o m p r e n d :  1 paire  de grands  V h bras  in6gaux  (1/2); 
1 paire de g rands  h bras  t r 6 s i n 6 g a u x  (1/4); 1 paire  de V, 
p lu t6 t  pe t i t s  ~ bras  6gaux;  5 paires d ' a u t o s o m e s  acro- 
cen t r iques  (1/5 h 1/6) ; enfin,  un tr~s pe t i t  V sym6t r ique  
e t  impai r .  Si nous n6gligeons les bras  cour t s  des 616ments 
acrocent r iques ,  le N.F.  peu t  ~tre 6valu6 ~ 20. La  m6ta-  
phase I (Fig. 2) m o n t r e  8 t6 t rades  e t  un u n i v a l e n t  d o n t  
la s~gr6gat ion est  p r o b a b l e m e n t  pr6r~duct ionnel le ,  n 
s ' ensu i t  que  les spe rma tozo ides  c o m p t e r o n t  8 ou 9 chro-  
mosomes.  II es t  d6s lors t e n t a n t  de consid6rer  le pe t i t  V 
i m p a i r  c o m m e  un X :  no t re  Ellobius a u r a i t  la  fo rmule  
6 :  2 N =  1 6 +  X ;  9: 2 N =  1 6 +  2 X .  

A v a n t  d 'a l le r  plus loin, fo rmulons  les d e u x  r e m a r q u e s  
su i v an t e s :  les nombres  17 e t  20 son t  les plus  has  que  
nous connaiss ions  chez un E u t h 6 r i e n ;  il n ' y  a aucun  
exemp l e  cer ta in  de d i g a m & i e  X-O chez un mammif~re ,  

l ' excep t ion  peut -~t re  de Microtus montebelli qui  d e v r a i t  
6tre r~&udi61. J ' a i  examin6  les ovai res  e t  la  mo611e 
osseuse de deux  femelles  : les mi toses  de la lign6e my61o- 

1 K. OGUMA, Cytologica 5, 796 (1937). 

T e l o p h a s e  B e h a v i o r  o f  E x t r a n u c l e a r  C h r o m a t i n  
a n d  I ts  B e a r i n g  o n  T e l o p h a s e  C h a n g e s  

in C h r o m o s o m e s  1 

Acen t r i c  c h r o m o s o m e  f r agmen t s  differ  f rom cent r ic  
f r a g m e n t s  in b o t h  t i m e  of onse t  and  e x t e n t  of t e lophase  
change  in neu rob la s t s  of g rasshopper  e m b r y o s  ~ and  in 
po l len  of Tradescantia paludosa ~. Here in  r epo r t ed  are 
f u r t he r  obse rva t ions  on t h e  a b e r r a n t  t e lophase  b e h a v i o r  
of acent r ic  f r agmen t s  in neurob las t s  as well  as observa-  
t ions  on the  t e lophase  b e h a v i o r  of por t ions  of unb roken  
c h r o m o s o m e s  which,  under  cer ta in  condi t ions ,  p r o t r u d e  
f r o m  the  nuc lea r  region.  These  obse rva t ions  wil l  be 
d iscussed w i t h  respec t  to  the i r  bear ing  on the  p rob lem 
of t e lophase  changes  in ch romosomes .  

A br ief  r ev iew of the  n o r m a l  course  of t e lophase  
changes  in ch romosomes ,  as recognized  in ace to -ca rmine  
s ta ined  p r epa ra t i ons  of neurob las t s  of Chortophaga viri- 
di/asciata (DE GEZR) embryos ,  will  fac i l i t a te  descr ip t ion  
of t he  a b n o r m a l  t e lophase  b e h a v i o r  of e x t r a n u c l e a r  
ch roma t in .  The  beg inn ing  of t e lophase  change  (Fig. 1, 
uppe r  g roup  of ch romosomes)  is man i f e s t  in the  d isap-  
pea rance  of b o t h  the  sha rp  ou t l ine  and  the  un i fo rm  
in tense  s t a in ing  which  cha rac te r i ze  t he  c h r o m o s o m e s  a t  
anaphase .  As t h e  cell  progresses  t h r o u g h  ear ly  t e lophase  
the  c h r o m a t i n  becomes  more  diffuse.  The  c e n t r o m e r e  
regions,  however ,  r ema in  condensed  (all c en t romere s  are  
t e rmina l ) .  A l t h o u g h  the  nuc lea r  m e m b r a n e  has  n o t  ye t  
appeared ,  t he  region of t h e  cell occup ied  b y  t h e  ch romo-  
somes  and  t h e  po la r  sp indle  m a t e r i a l - - t h e  nuc l ea r  
r e g i o n - i s  d i s t inc t  f rom the  c y t o s o m e  a t  ea r ly  te lophase .  
By  midd le  t e lophase  each  c h r o m o s o m e  consis ts  of a 

1 Work performed for Atomic Energy Commission under Contract 
No. W-7405-eng-26. 

2 j .  G.  CARLSON, Proc. Natl. Acad. Sci. U. S. ~4, 500 (1938). 
a The author is grateful to Dr. C. P. SWANSON for this observation 
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fuzzy central core surrounded by diffuse chromatin 
which mingles with tha t  of adjacent chromosomes. The 
centromere regions are distinct but  slightly irregular in 
outline. The nuclear membrane forms at  the polar 
boundary of the nuclear region. By late telophase the 
chromatin, even that  in the centromere region, is quite 
diffuse; the formation of the nuclear membrane is 
complete at  the apolar boundary  of the nuclear region. 

Fig, l . - -Photograph of a grasshopper neuroblast and its small 
daughter  ganglion cell at  early telophase. In the neuroblast (upper 
cell) it will be noted that the ehromo~maes have lost the sharp out- 
line and uniform intense staining which characterized them at 
anaphase. The chromosome fragments in the cytoplasm still have 
the appearance of anaphase chromosomes. (The cell was given 64 r 

of X-rays at  the preceding interphase or very early prophase.) 

A large number  of telophase cells in grasshopper 
embryos given 64 r of X-rays and stained with aceto- 
carmine have been studied to determine the appearance 
of the chromosome fragments. All telophase neuroblasts 
which contain fragments have been found to exhibit  an 
asynchrony in telophase change in the centric and 
acentric fragments. In  early telophase cells, the X-ray- 
induced acentric fragments lying apart  from the chro- 
mosome group are in an anaphase condition, whereas 
the centric fragments and the unbroken chromosomes 
are in an early telophase condition (Fig. 1). Middle 
telophase cells contain fragments in the anaphase to 
early telophase state. In late telophase cells acentric 
fragments have the appearance of early to middle 
telophase chromatin. No cells have been seen in which 
the chromatin of the acentric fragments is in late telo- 
phase or interphase state. These observations clearly 
show that  the ini t iat ion and progression of telophase 
change are not  the same for acentric fragments as for 
centric fragments and unbroken chromosomes. 

Several telophase cells have been observed in which 
portions of the chromosomes protrude from the nuclear 
region. Chromosomes of neuroblasts X-irradiated in late 
prophase tend to be slightly sticky at  the subsequent  
anaphase (all other aspects of the cell are normal). 
Although this slight stickiness rarely results in breakage 
of the chromosomes x, it sometimes causes several of the 
sister chromosomes to be pulled out so that  their distal 
ends project beyond those of the other chromosomes. 
Figure 2 is a photograph of an early-middle telophase 

1 Only about 0.01% of the chromosomes are broken when neuro- 
blasts receive 64 r of X-rays at late prophase. 

neuroblast,  which had sticky chromosomes at anaphase,  
and its small daughter  ganglion cell. The condensed 
appearance of the chromat in  in the ganglion cell at  
telophase is characteristic of the differentiat ion which 
occurs in the formation of this cell. Possible factors 
contr ibut ing to the condensed state of the ganglion cell 
chromatin and its significance will be discussed in 
another  report. In  this report only the chromat in  in the 
neuroblast will be considered. 

Figure 2 shows that  the projecting distal portion of 
each of the three pulled-out chromosomes in the neuro- 
blast is only beginning to undergo telophase change 
whereas the proximal portion is in the early to middle 
telophase condition. Transi t ion from the intensely stain- 
ing, condensed type of chromat in  in the distal port ion 
to the less intensely staining, diffuse type in the proximal 
portion occurs at the edge of the nuclear region. The 
diffuseness of the chromatin within the nuclear region 
is associated with a swelling of the chromosomes--the 
proximal portion of each pulled-out chromosome begins 
to spread out inside the boundary  of the nuclear region. 
At the centre of the nuclear region the swelling is of such 
degree that  adjacent  chromosomes merge, making the 
individual i ty  of the chromosomes less distinct.  The 
centromere regions have changed very little from the 
anaphase condition. 

Thus we see tha t  those portions of chromosomes, both 
centric and acentric, which lie outside the nuclear region 
do not  undergo telophase change at the same time or 
to the same extent  as do those portions within the 
nuclear region. This suggests tha t  the factor or factors 
mainly responsible for changes in chromosomes at  telo- 
phase are located within the nuclear region of the cell. 
The evidence obtained from neuroblasts with protruding 
chromosomes further indicates tha t  the chromosomes 
swell considerably during telophase. 

Fig. 2 . - -Photograph of grasshopper neuroblast  and its small daugh- 
ter ganglion cell in early-middle telophase, Note in the neuroblast  
cell (upper cell) the diff.erence in extent of telophase change between 
the proximal and distal portions of the pulled-out chronmsomes. 

(The cell received 64 r of X-rays at the preceding late prophase.) 

I t  is tempt ing to speculate tha t  the in t ranuclear  
substance responsible, at  least in part,  for the swelling 
of chromosomes at telophase is the spindle material.  
Observations on living neuroblasts have revealed tha t  
the spindle in  these cells arises from the karyolymph of 

2* 
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the late prophase nucteus 1. I t  may well be tha t  during 
telophase spindle material  becomes in t imate ly  associated 
with the chromatin,  and tha t  during prophase i t  is 
gradually released, as the chromosomes shorten, to give 
rise to "ka ro lymph" ,  which in turn gives rise to a 
spindle after nuclear membrane breakdown. That  spindle 
mater ial  is in some way connected with telophase change 
can be further  inferred from observations on cells in 
which the spindle has been altered experimental ly.  
HUGHES ~ and GAULDEN 3 found tha t  the behavior  of 
the spindle material  determines the t ime of onset of telo- 
phase change in cells recovering from complete destruc- 
tion of a functional spindle by hypotony  and by heat. If  
the spindle re-forms, onset of telophase change is delayed 
until  the chromosomes have reached the poles of the 
spindle at  anaphase. If, however,  the spindle does not 
re-form, the chromosomes show telophase change im- 
mediately.  I t  appears tha t  telophase change occurs when 
the chromosomes are closely associated with disorganized 
spindle material,  a s i tuation which normally obtains at  
the beginning of telophase. 

The role of the chromosome itself in the init iat ion and 
progression of telophase change remains obscure. The 
evidence herein presented shows, however,  tha t  the 
chromosomes are not  solely responsible for the changes 
which are manifest  in them at telophase, but  tha t  they  
are dependent  to some ex ten t  on other  factors. 

MARY ESTHER GAULDEN 

Biology Divison, Oak Ridge National Laboratory, Oak 
Ridge, Tenn., U.S.A., June 27, 1953. 

Nous avons, dans ce but, utilis6 Ia technique des 
6mulsions nuct6aires qui permet  une localisation pr6cise 
et une est imation quant i ta t ive  de l ' isotope rant  dans le 
greffon que dans l 'h6te. 

Plusieurs s6ries d'exp6riences ont  port6 sur des 
embryons de Batraciens de diff6rentes espSces (Pleuro- 
d61es, Axolotl, Rana [usca, Rana temporaria) ; elles ont 
consist6, soft en greffes d 'organisateurs marqu6s dans 
des embryons entiers, soft en explantat ions:  dans ce 
cas le neuroblaste marqu6 a 6t6 accol6 ~ de l '6piblaste 
non marqu6 et vice versa. 

Un essai pr61iminaire a montr6 que le glycocolle 
p6nbtre real dans les embryons entiers conform6ment 
aux r6sultats d6j~ obtenus par FRIEDBERG et  EAKIN 1 et  
par BRACHET et BRYGIER 2 au moyen d 'antres  m6thodes. 
Nous avons done plac6 des organisateurs isol6s dans le 
milieu radioactif.  

Zusammen/assung 
Extranukleares  Chromatin,  in der Form azentrischer 

Fragmente  oder Teile ungebrochener Chromosomen, 
welche aus der Kernregion yon Heuschreken-Neuro- 
blasten herausragen, unterl iegt  nicht  gteichzeitig mit  
dem intranuklearen Chromatin den telophasischen Ver- 
Rnderungen. Der oder die fiir die Telophasever'~nderun- 
gen vor  allem verantwort l ichen Faktoren  scheinen in 
der Kernregion der Zelle lokalisiert zu sein. Es werden 
Belege daftir gegeben, dass die Chromosomen wAhrend 
der Telophase sich bedeutend vergr6ssern, und es wird 
die Ansicht vertreten,  dass im Spindelmaterial ,  zum 
Tell wenigstens, die fiir die Schwellung der Chromoso- 
men verantwort l iche Substanz zu sehen ist. 

: J. G. CARLSON and A. HOLLAENDER, J. Cellular Comp. Physiol. 
31, 149 (1948). - M. E. GAULDEN and J. G. CARLSON, Exptl. Cell 
Res. 2, 416 (1951). 

A. HUGHES, Quart, J. Microscop. ScL 93, 207 (1952). 
3 M. E. GAULDEN, J. Tenn. Acad. Sci. ~3, 162 (1948). 

Analyse de l'induction neurale par auto- 
radiographie 

Les exp6riences de BRACHET 1 ont montr6 clairement,  
quoique de mani~re indirecte, que l ' induct ion neurale 
s 'accompagne d 'une  migrat ion de granules, cotorables 
au rouge neutre, qui passent du chordoblaste dans Ie 
neuroblaste. 

I1 nous a sembl6 utile d '6tendre ces exp6riences en 
uti l isant la m6thode autoradiographique pour la mise en 
6vidence d 'une 6ventuelle diffusion des macromol6cules 
marqu6es de l 'organisateur vers l 'ectoderme.  

1 J. BRACHET, Exper. 6, 56 (1950), 

Fig. 1. Induction obtenue par la greffe d'un organisateur de Rana 
[usca clans un embryon d'AxolotL - La pr6paration histologique est 
reeouver te d'6mulsion photographique puis color6e au vert de M6thyte- 

Pyronine. 

Les images les plus convaincantes  ont 6t6 obtenues 
dans les cas off l 'h6te et le greffon provenaient  d'esp~ces 
diff6rentes et off ils 6talent donc ais6ment reconnaissables. 
En voici un exemple:  les organisateurs de jeunes gastru- 
tas de Rana ]usca ont 6t6 pr~lev~s st~ritement et soumis 

un s6jour de 3 h dans de la solution de HOLTFRETER 
st6rile additionn6e de 0,5 /~M/cm 3 de glycine-I-14C. 

Apr~s lavages soigneux et r6p6tGs dans du HOLT- 
FRETER contenant  du glycocolle non marqu6, les gref- 
fons de Rana/usca ont 6t6 implant6s dans des blastulas 
avanc~es d 'Axolotl .  Les embryons ont ~t6 fix6s apr~s 
2 et 3 jours de d6veloppement,  puis enrob6s et coup6s 
10/z d'6paisseur. 

Les coupes ont ~t6 alors recouvertes d'6mulsion photo- 
graphique G5 ILFORD cdn gel form~,, suivant  la technique 
expos~e ant6rieurement  3. Apr~s 3 ~ 5 jours d 'exposi t ion 
en chambre noire, les pr6parations ont  6t6 d6velopp6es, 
fix6es et  colorbes ~ travers  ta g61atine par ta m6thode 
d'UNNA (Fig. 1). 

Dans tes cas positifs (50%), on observe une radio- 
activit6 intense dans le greffon (Fig. 2). Une activit6 
significative se manifeste aussi dans le systbme nerveux 

I F. FRIEDBERO et R. M. EAKIN, J. exp. Zool. 110, 33 (1949). 
2 j. BRACHET et J, BRYGIER (communication personnelle). 
3 A. Flcq, F. GAV0STO et M. ERRERA, Exper, Cell, Res. (sous 

presse). 


