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Triplet composition of common mitochondrial
and chloroplast genes of plants reveals their differentiation
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The problem of interplay of structure of nucleotide sequences, functions encoded in
them, and taxonomy of their bearers still challenges researchers. We studied the relation
between triplet composition of genes and taxonomy of the bearers. We compared
mitochondrial and chloroplast genes common for both organelles of the same species.
There are two families of such genes: genes encoding ATP synthase and those of NADH
dehydrogenase. 11 ATP synthase genes have been studied: mitochondrial atpl, atp4,
atp6, atp8, atp9 and chloroplast atpA, atpB, atpE, atpF, atpH, atpl. Totally, 170 (85
mitochondrial and 85 chloroplast) plant genomes were studied. Each gene sequence was
transformed into triplet frequency dictionary, where the reading frame shift was equal to
t = 1. The relation is revealed through the unsupervised clustering via elastic map
implementation of the points in 64-dimensional space of the triplet frequencies of the
genes. Three types of clustering have been analysed: for mitochondria genes solely, for
chloroplast genes solely, and for the merged set of the genes from both organelles’
genomes. We used ViDaExpert software. The encoded function was found to be the key
feature in clustering: all the clusters in all three versions of clustering patterns clearly
exhibit distinct separation of the genes encoding the same subunit into a separate cluster.
This behaviour was found for all three types of cluster patterns. Thus, an evidence of the
prevalence of function over the taxonomy was shown, for ATP synthase genes family of
mitochondrial and chloroplast genomes of plants.
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