
901

NUCLEOLAR ACTIVITY AND DISTRIBUTION OF RIBOSOMAL GENES IN 
PHYLLOTIS RODENT SPECIES AND THEIR LABORATORY HYBRIDS

ACTIVIDAD NUCLEOLAR Y DISTRIBUCIÓN DE GENES RIBOSOMALES EN
ESPECIES DE ROEDORES DEL GÉNERO PHYLLOTIS Y EN SUS

HÍBRIDOS DE LABORATORIO

This work is dedicated to the memory of the late Professor Dr. Oliver Pear-
son, who was a leader in the areas of zoology and evolutionary biology.  Dr. 

mammals. He died in March 2003.

ABSTRACT

in situ Phyllotis rodent

P. magister
has 3 nucleolar chromosome pairs, than in P. darwini and P. xanthopygus

genes have been redistributed in these genomes rather than gained or lost during 

signal
areas
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RESUMEN

procedimientos de tinción con plata, y la localización cromosómica  de los genes 
ribosomales, detectada por hibridación in situ con una sonda para ADNr, se estudió 
en 3 especies de roedores del género Phyllotis
híbridos entre las 2 especies genéticamente más distantes expresaron preferentemente 

codominante del ADNr previamente encontrada en los híbridos derivados del par 
de especies genéticamente más cercanas y sugiere que la dominancia nucleolar está 

P. magister, con 3 pares de 
cromosomas nucleolares, que en P. darwini y P. xanthopygus, cuyos cariotipos tienen 4 

ADNr  por célula fue similar en los cariotipos de las 3 especies, sugiriendo fuertemente 
que durante la divergencia evolutiva de estas formas, los genes ribosomales se 
redistribuyeron entre los genomas, no produciéndose ni ganancias ni pérdidas 

INTRODUCTION

in
situ

.,

and size of AgNOR bands and in situ hybridization signals have been reported in most 

among in situ 

is, the preferential expression of ribosomal genes from one of the 2 parental species 
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parental sets of rRNA genes and initially establish nucleolar dominance remain 

rodent genus Phyllotis P. darwini, P. xanthopygus, and P. magister 

P. darwini and P. magister, both parental NOR sets 

occurs in the cells of the
P. darwini and P. xanthopygus

in situ hybridization signal 

Specimens. Specimens of the 3 Phyllotis
Skulls and skins 

the collection of the Laboratorio de Citogenética, Facultad de Medicina, Universidad 

P. darwini

P. magister
P. xanthopygus

darwini x xanthopygus
xanthopygus x darwini darwini x magister, 1 female 

magister x darwini

Cytogenetic Analyses
cells using the conventional in vivo colchicine, hypotonic method, preceded by yeast 
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Fluorescent in situ

compared using the Student t

RESULTS

Phyllotis darwini 
P. magister 

P. magister x P. darwini hybrids, both parental NOR sets exhibited 

., 2001), P. xanthopygus 

The abundant pericentromeric heterochromatin present in all the P. xanthopygus

Ag P. darwini chromosomes

P. darwini x P xanthopygus hybrids, a minimum of 

half of them had pericentromeric Ag bands, as in P. xanthopygus
half, such Ag P. darwini

located in P. darwini 
P. darwini 

NOR expression variability, previously registered in P. darwini and P. magister 
P. xanthopygus
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standard deviation of active NORs per cell recorded in P. darwini, P. magister and P. 
xanthopygus N N N = 51), 

banded metaphases of Phyllotis darwini, P. xanthopygus, and their 
P. darwini P. xanthopygus 

P. darwini x P. xanthopygus hybrid 

P. xanthopygus P. darwini
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P. darwini and P. xanthopygus nucleolar

P. 
magister

P. darwini 
9 and P. xanthopygus 

The analysis of 51 metaphases from 4 P. darwini x P. xanthopygus P
darwini x female P. xanthopygus, LCM 764, 937, 998, and male P. xanthopygus x female P. 
darwini, LCM 758, Table 2) indicated that the 4 P. darwini 
in general, a higher frequency of expression than the P. xanthopygus NOR chromosomes 

P. darwini P. xanthopyygus

hybrids, 104 in P. darwini chromosomes and only 57 in P. xanthopygus 
in situ 

P. darwini x P. xanthopygus 

nucleolar chromosomes of the P. darwini x P. xanthopygus

Number
of  cells

Nucleolar active chromosomes of the 

P. darwini                                             P. xanthopygus
chr
3

chr
7

chr
9

chr
12

chr
3

chr
6

chr
12

chr
16

  8   8   2   1   1   4   1   1   5
13 10   4   5   4   0   2   3   4
17 16   8   8   8   1   7   4 10
13   7   9   9   4   3   3   2   7

             Total 51 41 23 23 17   8 13 10 26
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in situ hybridization of a18S rDNA 
biotinilated probe in metaphases of the 3 parental species 

P. magister P. darwini
P. xanthopygus P. darwini x P. magister P. 
darwini x P. xanthopygus
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P. xanthopygus 
P. darwini 

P. 
magister N = 69) and those of the other 2 species, P. darwini

N = 189, t = , d.f. = 256, p = P. xanthopygus
N = 276, t d.f. = 343, p = 

P. darwini, P magister and P. xanthopygus
t darwini – magister = d.f. = 17, p

t magister – xanthopygus d.f. = 34, p = ), despite the distinct number of nucleolar 

DISCUSSION

The number of structural NORs per karyotype and their chromosomal distribution 

In the Phyllotis species studied P. 
darwini and P. xanthopygus 
than in P. magister 

P. darwini, P. magister and P. xanthopygus

histone deacetylation could be operating over the genomic compartment containing 
the ribosomal genes, thus favoring the expression of only one member of each NOR 
chromosomal pair in the parental species or only one parental genome in the hybrids 

P. darwini and P. 
magister,

P. darwini and P. 
magister
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Contrary to this observation of codominance, there appears to be nucleolar 
P. darwini x P xanthopygus

the parental genome of P. darwini expressed far more frequently than that of the P. 
xanthopygus a priori that both parental NOR sets have 
the same probability to be expressed in the cells of hybrids, half of the 161 active NORs

P. 
darwini chromosomes and the other half in those of P. xanthopygus

P. darwini 
of  P. xanthopygus 
darwini nucleolar organizer regions dominate over those of P. xanthopygus 2 = 

, d.f. = 3, p
P. darwini 

x P. xanthopygus

Phyllotis species analyzed here, the 

P. darwini and P. xanthopygus 
those of P. darwini and P. magister

analyses performed in these 3 species, since in the phylogenetic trees based on protein 
electrophoretic data or cytochrome b gene sequences, P. xanthopygus

P. darwini and P. magister

in situ hybridization procedure directly 

p
P. magister 

of P. darwini P. xanthopygus 

located in the NORs of the 3 species can be explained through genomic redistribution 

Since chromosomal evolution in Phyllotis has proceeded mainly through multiple 

2001), the proposed karyotypic 
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genes of the sister species P. magister and P. darwini appeared located in homologous 

the 4 NOR chromosomes of the more distantly related species, P. xanthopygus
P. magister or P. darwini NOR chromosomes or 

According to morphological and cytogenetic analyses, P. darwini is the most 
primitive of these 3 species, and P. xanthopygus

in P. darwini and P. xanthopygus, and only 3 in P. magister, reduction in NOR number 
seems to have occurred during the divergence of P. magister 
hand, in the phyllotine genus Loxodontomys,

198 0711 of the Fondo Nacional de Ciencia 
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