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Abstract In this study, Vitis vinifera, Prunus persica and Theobroma cacao were selected as the research objects.
Based on the comparative genomics, the genomic structure and gene homology information were comparatively
analyzed by homologous genes collinearity method to determine homologous fragments within and between
selected genomes. The statistics of the retention of homologous collinear genes among three species genomes
showed that Vitis vinifera genes retained the best, followed by Prunus persica better (about 73.4%) and Theobroma
cacao came last (about 68.9%), all of which could be due to common triploidization of dicotyledons leading to the
destruction of genomic stability. In addition, the frequency distribution of synonymous nucleotide substitution rates
between collinear homologous genes indicated that Vitis vinifera, Prunus persica and Theobroma cacao genomes
had only experienced an ancient whole-genome triploidization without other whole-genome polyploidization
recently. It was found that Theobroma cacao genome evolved most fastly and Vitis wvinifera evolved most
conservatively. The differentiation time of three species were also estimated that Viiis vinifera(~110 Mya), The-
obroma cacao (~90 Mya) and Prunus persica (~80 Mya). This study would provide important theoretical basis for
researches on genomic structure, function and evolution of three species and dicotyledons..
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Figure 1 Phylogenetic evolution relationship between grape,
peach and cacao

Note: The left part was the phylogenetic evolution tree and the
right part was synonymous nucleotide substitution rate (Ks) cor-

responding to the evolution events
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Figure 2 Homologous dot plots of grape and peach genomes

Note: Each dot represents a pair of homologous genes and dots

were made on the chromosome in accordance with gene pairs;

Red dots were the most similar gene pairs, blue dots were the less

similar gene pairs and gray dots were the other similar gene pairs,

The fragments marked with color frame were homologous
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Figure 3 Homologous dot plots between grape and peach genomes

Note: Red short lines meant the most similar gene pairs obtained

from comparsion of two species' genomic sequences and repre-

sented orthology chromosome fragments between species; Blue

short lines consisted of less similar gene pairs and represented

paralogy chromosome fragments between species
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Table 1 Numbers of homologous fragments and gene pairs within

and between grape, peach and cacao genomes

Species Grape Peach Cacao
84/2 017 93/6 778 101/5 826

Grape

~
[\
W

~
o

108/2 947 73/3 640 102/8 740
Peach
87/1 923 91/3 639 95/2 652

Cacao

1.5

; / *
Note: Numbers on the main diagonal indicated paralogous frag-
ments and gene pairs within a genome; Numbers above the main
diagonal indicated orthologous fragments and gene pairs between
two genomes; Numbers below the main diagonal indicated
out-paralogous fragments and gene pairs between two genomes; (26.4%)

Homologous fragments/homologous gene pairs * (31.1%).
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Figure 4 Homologous alignment of grape, peach and cacao
genomes

Note: Genomic paralogy, orthology and out-paralogy information
within and between grape (V), peach (P) and cacao (T) were dis-
played in nine circles; The inner circle represented 19 grape chro-
mosomes with different colour, Each grape chromosome consist-
ed of many short lines and each of them represented a gene, A
gene short line was colored in correspondence to its source chro-
mosome of grape; Each chromosome was composed of at least
three circles due to the whole genome triplication of three
species' common ancestor, The curvy lines in the inner circle
showed paralogy relation within grape genome and the other
eight circles showed orthology and outparalogy relation between

grape, peach and cacao genes

19

1.6

2 b
Table 2 Statistics of collinear genes retention between grape,

peach and cacao genomes

Species Grape Peach Cacao
- 6 164 (73.4%)/ 4 044 (68.9%)/
Grape 84021 5872
- - 2706 (72.0%)/
Peach 3760
Cacao
( )

Note: The reserved collinear gene number (rate)/the total number

of collinear gene between two species
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Figure 5 Distribution line graph of synonymous nucleotide substi-
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Table 3 The whole genome data sources

Species Abbreviation Version Data sources Genes

Vv Genoscope (Aug 2007) PGDD (http://chibba.agtec.uga.edu/duplication/) 26 346
Grape

Pp Version 1.0 PGDD (http://chibba.agtec.uga.edu/duplication/) 28 689
Peach

Tc Version 1.1 CocoaGen DB (http://cocoagendb.cirad.ft/) 29452
Cacao

Nei-Gojobori
(Ks).

(220-
1528) (X20162-
61) .
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