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Study sheds light on phylogenomics and tree
of life of flowering plants

December 5 2022, by Zhang Nannan
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Workflow of phylogenomic analyses

1. Data assembly and orthology identification of different sequencing strategies
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2. Sequence alignment and loci filtering
Genelloci subsampling Sequence alignment Missing data, taxon representation LBA and recombination
(fa:t!; ;{oﬂme?ggg = i (MAFFT) (timAl/Phyx) (TreeShrink and PhiPack)
3. Stochastic and systematic error elimination
Tree-building model test Optimum partitioning schemes Removal of saturation sites
(JModelTest) (PartiionFinder) (Gblocks)
4. Phylogenetic tree inference
Concatenated method Coalescent method Quartet-based method
(RAXML-NG/IQ-TREE) (ASTRAL-pro/"BEAST) (SVDquartets)
5. Conflicting quantification and visualization
IC/ICAITCA Phyparts Quartet Sampling DensiTree
6. Detecting sources of phylogenomic discordance
Hybridization Incomplete lineage sorting Phylonetwork Whole-genome duplications
(ABBA-BABA test/HyDe/QuIBL) (theta/DendroPy/ (PhyloNet/SnaQ/SpeciesNetwork)  (Synteny-guided strategy/

Phybase) free-based method)
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Notable recalcitrant or reticulate relationships at the familial level and above
based on recent phylogenomic studies. Credit: KIB

Flowering plants (angiosperms) are the largest, most diversified, and
most successful major lineage of green plants, with ~330,000 known
species. In the past decade, the accelerated development of high-
throughput sequencing technology has provided a great impetus for
phylogenetic studies of angiosperms, and a large number of phylogenetic
studies adopting hundreds to thousands of genes across a wealth of
clades have emerged and ushered plant phylogenetics and evolution into
a new era—the era of phylogenomics.

Prof. Li Dezhu's research team from the Kunming Institute of Botany of
the Chinese Academy of Sciences (KIB/CAS) has been engaged in
angiosperm phylogenetic and evolutionary genomics for decades. Based
on their own expertise and extensive literature survey, the researchers
reviewed state of the reconstruction of the flowering plant tree of life,
and discussed the major challenges faced by phylogenomic studies.

The researchers outlined the current sequencing strategies, including
genome skimming, transcriptome sequencing, restriction site-associated
DNA sequencing, target enrichment sequencing, deep genome
skimming, and whole-genome sequencing, and discussed the advantages,
shortcomings and potential applications of each. A workflow for plant
phylogenomic analyses was provided for practical applications.

They also summarized recent developments in the use of genomic data
for phylogenetic reconstructions of flowering plants at various
taxonomic levels, and highlights their potential impact on taxonomic
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treatments.

They further discussed the major challenges, such as the adverse impact
on orthology inference and phylogenetic reconstruction raised from
systematic errors, whole-genome duplication,
hybridization/introgression, and incomplete lineage sorting and made
practical recommendations for phylogenomic studies of complex
evolutionary lineages.

According to the researchers, as more and more unresolved relationships
emerged across major flowering plant lineages, dichotomous branching
phylogenetic trees, in some cases, may not be the best evolutionary
model for the angiosperm tree of life, and it is hoped that development
of network-based approaches would improve our ability to reconstruct
phylogenetic relationships and infer evolutionary processes.

In addition, whole-genome sequencing is an inevitable trend in years to
come, and the increasing accessibility of genomic data would continue to
deepen our understanding of angiosperm evolutionary history;

The majority of phylogenomic studies focus on restricted geographic
and taxonomic scopes, and a more balanced development through global
collaboration is urgently needed.

Furthermore, integrated analysis of omics data coupled with
morphological, ecological, and ultimately multi-disciplinary evidence is

critical for a more complete understanding of plant evolutionary history.

"Phylogenomics and the flowering plant tree of life," has been published
in the Journal of Integrative Plant Biology.

More information: Cen Guo et al, Phylogenomics and the flowering
plant tree of life, Journal of Integrative Plant Biology (2022). DOI:
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