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Nucleolus Organizer Regions in Seals and Walrus
Nucleolus Organizer Regions (NORs) contain tandem arrays of ribosomal genes (rDNA) [1]. The number, size and location of the NORs may vary in mammalian orders. In different species of canoid carnivores with varying level of genome rearrangements from one to six sites of ribosomal genes were described on autosomes.
In pinnipeds the single NOR site is remarkably conserved. It was previously shown using the Ag-staining which reveals active NOR sites [2]. FISH with the 5.8S, 18S, 28S rDNA probe identifies all ribosomal sites regardless of their transcriptional activity. By FISH we show the presence of the main site on the chromosome homologous to ACK15 (MFO 15) in the genomes of walrus and all studied seals. Interestingly, two small additional sites were identified here in the karyotypes of the common seal (PVIT 6p (m3)) and ringed seal (PHIS Yp).
The NOR localization on the Y-chromosome is not common for mammals. In Carnivora NORs are present on the Y-chromosome only in Canidae (wolf, dog, and raccoon dogs)[3–11]. An additional NOR site on Yp in ringed seal (PHIS Yp) was revealed here in a single individual and it leaves open the question whether it is individual, polymorphic or characteristic for entire species, especially because a subtelocentric Y has been previously reported for this species[12] unlike metacentric Y found here.
It was noted that the unique NOR is usually located in the interstitial position whereas multiplicity of NOR sites correlates with location at the distal part or on the short arms of acrocentric chromosomes[13,14]. NORs are frequently involved in exchanges, and their location on the chromosome ends would not lead to chromosome imbalances after meiosis. The location of the additional autosomal site of the rDNA in the harbor seal violates this pattern. Interstitial position of the NOR on the PVIT 6p does not coincide with any of the sites identified in other representatives of the Carnivores. Further studies needed to determine if this de novo NOR site contains working rDNA genes.
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