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Phylostratigraphic analysis helps to define the 
time of the gene emergence.  It is done through 
evaluation of the  orthologic gene distribution in 
the genomes of the organisms, related to various 
taxonomic groups. 

Phylostratigraphic tree is grown/constructed on 
the basis of gene homology and gene age.

Phylostratum shows the level of the distant 
phylogenetic node in the whole taxonomic tree, 
including at least one species from the list of 
species, which has orthologs of the analyzed gene.

To determine the selection pressure on a gene in 
phylostratigraphy Ka/Ks is also calculated

Ka - the number of non-synonymous substitutions per 
non-synonymous site.  
Ks - the number of synonymous substitutions per synonymous 
site for each orthologous gene pair.
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In this study the results of various gene age calculating methods are compared:

TAI calculation  - 
transcriptome age index:

● Orthologous gene 

search by BLAST

PAI calculation - 
phylostratigraphic age 
index:

● Orthologous gene 
search on the base 
of KEGG

Package myTAI Orthoscape 
(a cytoscape application)

C. Ruprecht et al., “Phylogenomic analysis of gene co-expression 
networks reveals the evolution of functional modules,” Plant J., vol. 
90, no. 3, pp. 447–465, May 2017, doi: 10.1111/tpj.13502.
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The comparison of calculation results phylostratigraphy age genes:

Comparison of the results of the studies using BLAST. 
The researchers chose different phylostratigraphic trees, 
where they pointed the key periods in organism evolution.

● Correlation coefficient is 0.74
● Сhoice of the key taxons on the phylostratigraphic 

tree doesn't influence much on the gene age, when 
been analyzed by the same method.

Phylostratum
Genes in 

phylostratum
Analysis by 
BLAST 1

Genes in 
phylostratum
Analysis by 
BLAST 2

Orthoscape

Green Plants 1 15708 10781 4789

Land Plants 2 4807 6160 399

Vascular 
Plants

3 553 1068 426

Angiosperms 4 1289 3443 2708

Eudicots 5 516 1299 3625

Rosids 6 697 527 1246

Malvids 7 22 15 246

Brassicales 8 22 1318 11269

Arabidopsis 9 2318 160 1195

AT 10 1484 522 1987

Comparison of the myTai and Orthoscape results :
● Correlation coefficient is 0.27 
● The results are completely different when using 

these methods.
● Orthoscape found  considerably more young genes, 

while myTai found more ancient genes.
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