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rRNA gene clusters, when active, give rise to the nucleolus.
They are thus known as nucleolus organizer regions (NORSs)

45S rRNA genes repeated in hundreds of copies
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Back in 1995-'96:

* A. thaliana has two NORs
Use of RFLPs larger than 100 kbp to map the position and

internal organization of the nucleolus organizer region on

chromosome 2 in Arabidopsis thaliana * The NORs ma P ped to the ve ry to PS of
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RFLP and physical mapping with an rDNA-specific
endonuclease reveals that nucleolus organizer

regions of Arabidopsis thaliana adjoin the telomeres * Telomere repeats cap the most distal
on chromosomes 2 and 4 rRNA genes of both NORs. We named
©P Copenhaver 1, €5 Pikaard the telomere loci TEL2N and TEL4N
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L * We estimated that the NORs consisted
Two-dimensional RFLP analyses reveal megabase-

sized clusters of rRNA gene variants in Arabidopsis of ~¥375 rRNA genes an d were each

thaliana, suggesting local spreading of variants as ~3 7-4 Mb D lon g (i n accessions Ler-0
the mode for gene homogenization during concerted '

evolution and CO|-O).
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A. thaliana rRNA genes are nearly identical in ‘sequence complexity’,
but there is variation
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A. Visual assembly by dot-plot puzzle fitting
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NOR2: ~5.5 Mbp; composed of 47 rRNA gene subtypes NOR4: ~3.9 Mbp; composed of 27 rRNA gene subtypes
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A. RNA-seq expression of NOR4-specific SNPs B. RNA-seq expression of NORZ2-specific SNPs
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* The NOR sequences fill the last remaining gaps in the A. thaliana Col-0 reference
genome, adding ~ 9.4 million basepairs of sequence and positional information for
~900 rRNA genes of 74 subtypes

* The dominant NOR, NOR4 is not uniformly active: a central, ~2 Mbp region
accounts for most rRNA synthesis (during vegetative growth).

* NOR2 is mostly, but not entirely, silenced. This involves histone deacetylation and
cytosine methylation.

Enables the first whole-NOR analyses of selective rRNA gene activity, the
epigenetic phenomenon known as nucleolar dominance
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