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Abstract: 
The response to telomeric instability in Arabidopsis.  
The ends of linear eukaryotic chromosome are "hidden" in nucleoprotein structures called telomeres and loss of the 
telomere structure causes inappropriate "repair", leading to severe karyotypic and genomic instability. Although it has 
been demonstrated that plant cells activate a DNA-damage checkpoint response following treatment with DNA 
damaging agents such as ultraviolet and gamma radiation, little is known of the signalling of dysfunctional plant 
telomeres. We studied the signalling of two types of deprotected telomeres: telomere erosion in the absence of 
telomerase and telomere uncapping in the absence of the recently characterised CST complex. We found that plant 
cells use two different DNA damage surveillance pathways in response to non-functional telomeres : principally an 
ATM-dependent DNA damage response in absence of telomerase and an ATR-dependent response in absence of the 
CST complex. Surprisingly, telomere dysfunction still leads to chromosome fusions in the absence of both ATM and 
ATR and this signalling is thus not required for recombination at the dysfunctional telomeres in Arabidopsis. Our data 
furthermore provide a clear biological illustration of the action of programmed cell death induced by ATM/ATR-
dependent surveillance of genome integrity, in maintaining genome stability through elimination of genetically 
unstable cells 
Abstract: 
Recombination and the Mechanism of Meiotic Homologous Chromosome Pairing in Arabidopsis. 
Genetic recombination is both indispensable to the maintenance of genome integrity and an essential source of 
genetic diversity. During meiosis homologous chromosomes pair, recombine and synapse, thus ensuring accurate 
chromosome segregation and the halving of ploidy necessary for gametogenesis. The processes permitting a 
chromosome to pair only with its homologue are not fully understood, but successful pairing of homologous 
chromosome is tightly linked to recombination. Meiotic prophase of Arabidopsis rad51, xrcc3 and rad51c mutants 
appears normal up to the zygotene/pachytene stage, after which the genome fragments, leading to sterility. To better 
understand the relationship between recombination and chromosome pairing we have analysed meiotic chromosome 
pairing in these, and in dmc1 mutant lines. Our data show a differing requirement for these proteins in pairing of 
centromeric regions and chromosome arms. No homologous pairing of mid-arm or distal regions was observed in 
rad51, xrcc3 and rad51c mutants. However, homologous centromeres do pair in these mutants and we show that this 
does depend upon SPO11-induced recombination, and principally on DMC1. This centromere pairing extends well 
beyond the heterochromatic centromere region and surprisingly, does not require XRCC3 and RAD51C. In addition to 
clarifying and bringing the roles of centromeres in meiotic synapsis to the fore, this analysis thus separates the roles 
in meiotic synapsis of DMC1 and RAD51 and the meiotic RAD51 paralogs, XRCC3 and RAD51C, with respect to 
different chromosome domains. 
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