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Spatial Complexity and
Self-Organization

Developmental Function
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Neural Networks

Node Attachment in
Complex Networks

Category Theory
Category: Developmental 

Cells

Category: Terminally 
Differentiated Cells
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Lineage Tree Dynamics

Mathematics of DevoWorm
Participatory, Open Source Computational Developmental Biology

A

 B

C

D

E

F

Bradly Alicea and the DevoWorm Group

Affiliated with

Verbrugghe and Chan, Imaging C. elegans Embryos using an Epifluorescent 
Microscope and Open Source Software. JoVE, doi:10.3791/2625 (2011).

How do we capture the multitude of interactions and state 
changes (cell identity) that occur across embryogenesis? 
Discrete Dynamical and Categorical Models

How do we capture pattern formation and cell migration dynamics 
as a computational process?
Cellular Automata and Spatial Data Structures

How do we characterize the organization of developmental cells, 
expanding morphological structures, and emerging 
connectomes?
Neural Networks, Complex Networks,  and Trees

Schroeder and McGhee. Anterior-posterior patterning within 
the Caenorhabditis elegans endoderm. Development, 
125(24), 4877-4887 (1999).

Tintori et.al. A Transcriptional Lineage of the Early C. 
elegans Embryo. Developmental Cell, 38(4), 430-444 
(2016).

How do we characterize the rate, recombination, 
and conservation of growth and form?
Lineage and Differentiation Tree Modeling

https://devoworm.weebly.com/publications.html
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