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Carica papaya
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su Citrus sinensis
su Eucalyptus grandis
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T Medicago truncatula

IR Glycine max
Yoo Ricinus communis
vy Manihot esculenta

YA/OV Populus trichocarpa

AnvAns Vitis vinifera

Y/AS Solanum lycopersicum

¥Y/AS Solanum tuberosum

Source: PLAZA (https://bioinformatics.psb.ugent.be/plaza/)
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Abstract

GGPPS enzymes are responsible for the synthesis of geranyl geranyl diphosphate
(GGPP), an important precursor for the production of variety terpenoids. In this study,
by identifying the GGPPSs homologs UniProt database, the evolutionary process of this
family was investigated using phylogenetic analysis, and the patterns of gene loss and
gain over the course of evolution were inferred by parsimony-based optimization
criterion. PLAZA database was used to study the role of whole genome duplication
(WGD) and tandem gene duplication (TD). Results revealed that the GGPPS family is
an expanding family and during plants evolution, GGPPS family has experienced
expansion and contraction events in several alternate stages. Most of these expansions
have been occurred as a result of the whole genome duplication (WGD) events.
Nonetheless, tandem duplications (TDs) have occurred more in lineage specific
expansions (LSEs). Furthermore, Protein Subcellular localization (PSL) analysis
revealed that expansion process led to subfunctionalization in this protein family.
Therefore, it seems that expansion in GGPPSs improve plants responses to stress and
environmental stimuli, and ultimately, lead to a better adaptation to environmental
conditions. Our analysis suggested that the selective Pressure in different lineages of
plants is variable and the positive selection was observed only in gymnosperms.

Key words: Terpenoid, Geranylgeranyl diphosphate synthase, Whole genome
duplication, Tandem duplication, lineage-specific expansion.
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