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C. elegans as a Model Organism
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The Invariant Cell Lineage of C. elegans

Sulston et al, 1983

Goldstein Lab
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Systems) Biology of C. elegans
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The Invariant Cell Lineage of C. elegans
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Invariability of Embryogenesis

EMS
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Automated Lineaging

30 plane every min for 7 hrs
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Systematic Single-Cell Analysis:
Gene Expression

http://epic.gs.washington.edu
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From Images to Mechanisms
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Self-Renewal of the EMS Blastomere
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SKN-1 Turnover Regulates self-renewal

wild type (n=14)
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From Terminal Cell Fates to Progenitors
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Fate Transformations as Key Phenotype
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Systematic Perturbation of Development

Reproduction defects
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Canalized Landscape of
Cell Lineage Differentiation

All possible types
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What do frequencies mean?
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Trajectories of Cell Fate Differentiation

Inherent Propensity
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When is There Room for Random
Fate Decisions?
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“Pure” fate switch genes are rare

All genes: 204

i—l—l

No phenotype: 3  With phenotype: 201
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Many pathways contribute to fate choice
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cell cycle & cell division
chromatin
cytoskeleton
DNA replication & repair
general transcription
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unknown
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Integrated Model

http://digital-development.org



Flexibility of Fate Restriction
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Reproducible Cell Positions




Reproducible Cell Positions
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