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. the GRNs involved are well-characterized, but also because epidermal
Introductlon phenotypes are developmentally plastic, and current models can predict
morphological variation in response to perturbation of specific epigenetic,

Genetic screens in a number of plant species have revealed a vastarray  genetic, and/or hormonal parameters. It gives a persuasive case for using

of developmental mutants whose analyses have substantially increased our this plastic developmental system to mimic Eco-Evo-Devo by summarising
understanding of plant morphogenesis during the last twenty to thirty years.  current research into GRNs and hormonal interactions governing epidermal
The area has progressed to the point where complex gene regulation networks ~ patterning. Plant hormone signalling is another study field where computational
are being developed (GRNSs) signal transduction pathways, transcription  and mathematical modelling has been fruitful. While our understanding of the
factors, and short RNAs are among the components. For an ever-increasing topologies of hormone signalling networks has vastly improved in recent years,
number of genes, downstream target genes are becoming evident. There are predicting the dynamic features of these networks has remained a challenge.
numerous developmental mechanisms. Despite this, a detailed, step-by-step The employ modelling tools to show how hormone signals are translated into
understanding of the molecular pathways that lead to stem cell architecture, specific outputs and how spatiotemporal modulation of hormone signalling

organogenesis, and differentiation in plant tissues remains elusive [1,2]. leads to pattern development and influences plant growth in their review [5].
Description Conclusion

With Recent advances in genetics, digital imaging, and bioinformatics have In vivo imaging techniques and other quantitative approaches are critical
been unprecedented the field of computational biology. At the system level, in the development of precise computer models. Some authors discuss the

computational and mathematical models are used to examine developmental most recent developments in the development of tools for quantitatively
principles. Such theoretical approaches have proven tremendously beneficial investigating the mechanical characteristics of plant tissues at the cellular
in validating feasible theories and guiding future research when paired with level. Morphogenesis refers to the coordinated growth of individual cells
molecular genetic experimentation. Modeling can reveal non-intuitive network mediated by changes in the cell wall that are localised. As a result, the
or system behaviour and forecast the existence of new network components, coordinated modulation of mechanical characteristics in individual cells is
similar to how theoretical physics predicted the existence of the Higgs boson required for hormone and other signalling networks to control growth and
and other yet-to-be-identified particles. The study by Ryu and colleagues, morphogenesis. The development of exact computer models requires in vivo
which emphasises recent improvements in our understanding of the patterning imaging techniques and other quantitative methodologies. They present the
mechanisms governing epidermal cell fate specification in Arabidopsis root most recent advances in the creation of methods for quantitatively examining
and shoot, beautifully illustrates the power of such integrated approaches [3,4]. plant tissue mechanical parameters at the cellular level. Morphogenesis is
the controlled growth of individual cells caused by localised changes in the
cell wall. As a result, hormone and other signalling networks must coordinate
the modification of mechanical features in individual cells in order to control
development and morphogenesis.

Because many of the GRNs that influence leaf and root epidermal
development have been thoroughly defined, epidermal patterning is a
particularly tractable issue for modelling. The relevance of competitive
positive and negative regulators, as well as interconnected feedback loops,
in generating flexible yet resilient cell destiny patterns, is highlighted by
computer modelling results. It expands on this theme in their essay 'Dynamic Ackn owledgement
models of epidermal patterning as an approach to plant eco—evo—devo.' They

use Arabidopsis computer modelling of epidermal patterning as a robust We thank the anonymous reviewers for their constructive criticisms of the
experimental system to investigate the influence of ecological conditions on manuscript. The support from ROMA (Research Optimization and recovery
plant development evolution. in the Manufacturing industry), of the Research Council of Norway is highly

Eco-Evo-Devo is a fusion of ecology, evolution, and developmental appreciated by the authors.

biology that studies the impact of environmental stimuli on the evolution of

epigenetic and gene regulatory systems. Developmental and morphological ~ Conflict of Interest
plasticity is controlled via networks. Epidermal patterning is a particularly

tractable subject for Eco-Evo-Devo modelling, not only because many of The Author declares there is no conflict of interest associated with this
manuscript.
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