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Polymorphisms of the nucleolus organizing 
regions in Loricaria cataphracta (Siluriformes, 
Loricariidae) of the upper Paraguay River 
basin indicate an association 
with transposable elements
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ABSTRACT. A cytogenetic analysis of Loricaria cataphracta 
revealed a diploid number of 2n = 64 chromosomes, distributed as 12 
metacentric + 8 submetacentric + 2 subtelocentric + 42 acrocentric, 
with a fundamental number of 86. Analysis of the nucleolus organizing 
region (NOR) using silver nitrate impregnation and fluorescence in situ 
hybridization (18S rDNA probe) techniques showed intra-population 
chromosomal polymorphism that could be classified into five different 
patterns (I to V), involving four pairs of chromosomes (8, 9, 12, and 
13). In pattern I, the NOR was located in pair 12, whereas in pattern II, 
the NOR was detected in pair 8; these two patterns were characterized 
as a simple-NOR system. A multiple NOR system was evident in the 
other patterns (III, IV, and V). In pattern III, the NOR was located in 
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only one of the homologs of pairs 12 and 8, and in patterns IV and V, 
the NOR was observed in pair 12 and in only one of the homologs of 
pairs 9 and 13, respectively. In addition, C-band analysis also showed 
this pattern of variation, and characterized a polymorphism in relation 
to the constitutive heterochromatin; the composition of this region was 
GC-rich (positive CMA3) and 4',6-diamidino-2-phenylindole negative. 
Transposition of NOR sites for mobile elements is suggested to explain 
this polymorphism.
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