Tanguy Lallemand 
  
Sébastien Aubourg 
  
Gilles Hunault 
  
Jean-Marc Celton 
  
Claudine Landès 
  
How to explain QTL imbalance between ohnologous chromosomes?
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Introduction Results

Ka/Ks Paired t-tests show that there are no imbalances in Ka/Ks rates between the ohnologous chromosomes. Thus the QTL imbalance does not seem to be explained by a difference in the evolution of coding sequences.

FIgure 1: Distributions of ratios of up-regulated genes for a chromosome pair to all differentially expressed genes for the chromosome pair By testing the difference in Ka/Ks between the ohnologous sequences we could not identify any significant imbalance in the evolution of the sequences. By testing transcriptional difference between syntenic pairs, we identified transcriptionally imbalanced pairs 8-15, 1-7, 4-12, 6-14 and 2-7. Another explanatory factor to understand QTL imbalance can be transposable elements. Future studies should focus on an imbalance in transposable elements density.

Conclusions

RNA-Seq

Aggregated binomial tests confirm the fact that the pairs 8-15, 1-7, 4-12, 6-14 and 2-7 have significantly different ratios of a 50% distribution of up-regulated genes between the ohnologous chromosome pairs. Moreover, chromosome pairs 8-15, 1-7, 4-12, 9-17 and 5-10 seems to be imbalanced in terms of number of genes expressed in similar way between experiment. 

  

  

Table 2 :

 2 Results of aggregated binomial tests and rank sums test.

	Couple	P-value	Number of pairs
	06-14	0.136	436
	03-11	0.175	655
	13-16	0.439	725
	05-10	0.467	779
	01-07	0.475	492
	04-12	0.582	397
	09-17	0.828	636

Table 1 :

 1 Results of paired T-test of Ka/Ks rate between ohnologous gene couples.

Polyploidy has long been known as a driver of genetic innovation in eukaryotic organisms. A high quality genome was recently obtained for domesticated apple (Malus domestica) [START_REF] Daccord | High-quality de novo assembly of the apple genome and methylome dynamics of early fruit development[END_REF]. This new version confirmed a recent Whole Genome Duplication (WGD) event 50 million years ago [START_REF] Velasco | The genome of the domesticated apple (Malus × domestica Borkh.)[END_REF]. This WGD is well preserved and does not exist in other Rosaceae which makes the apple tree a model of choice to study genes after WGD. Analysis of duplicated chromosome fragments allows the identification of syntenic blocks in which genes are homologous to each other and arranged in a conserved order. In apple, a Quantitative Trait Loci (QTL) imbalance has been identified. Indeed, for 7 chromosome pairs among the 14 main pairs of ohnologous chromosomes we find significantly more QTL on one chromosome compared to its homologous. To understand this imbalance, we studied the rate of gene sequence evolution between syntenic blocks. We then investigated whether ohnologous transcript expression differences could cause the observed imbalance.