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To validate  our method, we simulated the evolutionary 
processes giving rise to the gene content and order of the 
six monocot genomes,. We  started by randomly permuting 
the gene order of the earliest ancestor as previously inferred 
by  RACCROCHE. Starting with this randomized ancestor, 
we used statistics on gene turnover, fractionation rates, and 
genome rearrangements to simulate the given extant 
genomes and their immediate ancestors.

Applying RACCROCHE to the six simulated “extant" 
genomes, we reconstructed ancestral chromosomes almost 
identical to those initiating the simulations.

The output of one simulation is summarized by the heat 
maps in following figures.   A clear clustering pattern is 
evident, reminiscent of that obtained for the real data. There 
is somewhat more noise, suggesting that our simulation is 
more disruptive of gene order than is natural evolution., 

Nevertheless, as the coloured bar chart shows, 
RACCROCHE  has reconstructed  clusters of contigs for 
ancestor 1,  each of which contains almost exclusively 
genes from only one of the chromosomes in the original  
ancestor  1 that initialized the simulation..

This gives us reasonable confidence that the ancestor we 
constructed from the real data is an excellent inference of 
the true ancestor.over 100 Mya.

Given a phylogeny of plant species, the reconstruction of 
their ancestral genomes at the gene order and chromosome 
level is hampered by cycles whole genome doubling 
followed by fractionation. These scramble the gene 
adjacencies basic to existing reconstruction methods. 

Instead of piecing together common adjacencies to make 
small ancestral segments, RACCROCHE [1] accumulates a 
very large number of syntenically and phylo-genetically 
validated candidate adjacencies to produce long ancestral 
contigs via Maximum Weight Matching. 

RACCROCHE then constructs chromosomes by first 
counting all pairwise contig co-occurrences when matched 
to individual extant genome chromosomes. By clustering 
the co-occurrence matrix, ordered chromosomal assemblies 
of contigs emerge at each ancestral node of the phylogeny. 

We applied these 
methods to six
monocot genomes 
representing 
the most widely 
divergent orders in this 
major plant clade. 
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Simulations

The heat map of the contig clustering against itself shows 
seven distinct clusters corresponding to seven chromo-
somes in each ancestor (1,2,3,4) of the monocot clade.
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