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Development of gene order database for plastid genomes and inference of genome

evolution

OmER M1, ¥4 4K Y372, Takashi Kunisawal, David Sankoff 2

As genomic sequence data accumulate, methods for comparing gene arrangements on
genomes are becoming more importanti We had previously developed a combinatorial
algorithm to compute an approximate optimal number of recombinations (inversions or
transpositions) necessary to convert the gene order in one genome into that of the
other. We applied this algorithm for signed permutation to the evolution of plastid
genomes. The incomparability of gene labeling is a major problem associated with the
use of database annotations. We have constructed a normalized labeling system across
a total of 11 plastid genomes, which have so far been completely,éequenced. It was
shown that the fraction of recombinations to the number of homoloéous genes compared
is an appropriate measure of evolutionary distance for phylogenetic inference.

Biological significances of the derived phylogeny were also discussed.
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Oryza sativa X15091 135 158 2 «chl a b
ZJea mays X86563 140 152 2 <chla b
Nicotiana tabacum 200044 156 136 2 chla b
Epifagus virginiana M81884 70 655 2 <chl a b
Pinus thunbergis D17510 120 141 2 chla b
Marchantia polymorpha X04465 121 137 2 chla b

ok
Chlorella vulgaris C-217 - 151 210 2 chl a, b
(M. Sugiura, unpublished results)
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Euglena gracilis X70810 . 143 103 3 chla b

BEM
Odontella sinensis 267757 118 175 4 chl a, ¢

AL '
Porphyra. purpurea U38804 191 252 2 chl a, phycobilin
Cyanophora paradoxa U30821 136 192 2?7 chl a, phycobilins
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Synechocystis sp. PCC6803
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