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We propose a theoretical, yet realistic agent-based model and simulation platform of animal embryogenesis,
called MecaGen, centered on the physico-chemical coupling of cell mechanics with gene expression and
molecular signaling. This project aims to investigate the multiscale dynamics of the early stages of biological
morphogenesis. Here, embryonic development is viewed as an emergent, self-organized phenomenon based
on a myriad of cells and their genetically regulated, and regulating, biomechanical behavior. Cells’
mechanical properties (such as division rate, adhesion strength, or intrinsic motility) are closely correlated
with their spatial location and temporal state of genetic and molecular dynamics (such as internal protein and
external ligand concentrations) and affect each other concurrently. In a second part, we illustrate our model
on artificial data (gene regulation motifs and cell sorting), then demonstrate a customization and application
to a real biological case study in the zebrafish early development. We use as an example the episode of
intercalation patterns appearing during the first phase of epiboly and the movements of the deep cells
between the yolk and the enveloping layer. A domain of the model’s multidimensional parameter space is
explored systematically, while experimental data obtained from microscopy imaging of live embryos is used
to measure the “fitness” of the virtual embryo and validate our hypotheses.
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From reader reviews:

Aracely Schneider:

The knowledge that you get from Computational Systems Biology: Chapter 16. Computational Modeling
and Simulation of Animal Early Embryogenesis with the MecaGen Platform may be the more deep you
searching the information that hide into the words the more you get serious about reading it. It doesn't mean
that this book is hard to recognise but Computational Systems Biology: Chapter 16. Computational Modeling
and Simulation of Animal Early Embryogenesis with the MecaGen Platform giving you buzz feeling of
reading. The author conveys their point in a number of way that can be understood by simply anyone who
read the item because the author of this reserve is well-known enough. This book also makes your own
personal vocabulary increase well. It is therefore easy to understand then can go with you, both in printed or
e-book style are available. We suggest you for having this kind of Computational Systems Biology: Chapter
16. Computational Modeling and Simulation of Animal Early Embryogenesis with the MecaGen Platform
instantly.

Cassandra Sanderson:

Typically the book Computational Systems Biology: Chapter 16. Computational Modeling and Simulation of
Animal Early Embryogenesis with the MecaGen Platform will bring someone to the new experience of
reading some sort of book. The author style to explain the idea is very unique. Should you try to find new
book to read, this book very suited to you. The book Computational Systems Biology: Chapter 16.
Computational Modeling and Simulation of Animal Early Embryogenesis with the MecaGen Platform is
much recommended to you to learn. You can also get the e-book from official web site, so you can quicker
to read the book.

Robert Ford:

Often the book Computational Systems Biology: Chapter 16. Computational Modeling and Simulation of
Animal Early Embryogenesis with the MecaGen Platform has a lot details on it. So when you make sure to
read this book you can get a lot of help. The book was authored by the very famous author. The writer makes
some research prior to write this book. This kind of book very easy to read you can get the point easily after
perusing this book.

Alfonso Unruh:

You could spend your free time you just read this book this e-book. This Computational Systems Biology:
Chapter 16. Computational Modeling and Simulation of Animal Early Embryogenesis with the MecaGen
Platform is simple to deliver you can read it in the park, in the beach, train along with soon. If you did not
have got much space to bring the actual printed book, you can buy often the e-book. It is make you better to
read it. You can save the book in your smart phone. So there are a lot of benefits that you will get when one



buys this book.
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