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Tissues: living aggregates with complex patterns

Carthew lab



Form
Function

Information
Integration

Molecules

Tissue

Cells Dynamics

Multiple 
levels

Diversity

Topology

Interfaces



Mechanisms that generate diversity of tissue form and function

Basis of tissue reorganisation

Understanding disease: cancer spread, wound healing

How to pattern living aggregates:How to pattern living aggregates:  
where is it written?where is it written?



Comparisons of several
independently evolved pairs
of multicellular and
unicellular relatives indicate
that transitions to
multicellularity are typically
associated with increases in
genes involved in cell
differentiation, cell-cell
communication, and
adhesion.

Antonis Rokas
Annual Review of Genetics,2008

Great moments in evolution: Multicellularity



Cell Adhesion Molecules:
enabling aggregation and communication

Ø 5-9 nm
• polar filaments (+/- end)
• actin monomers
• ATP/ADP nucleotide binding

Ø 10 nm
• non-polar filaments
• tetramers
• no nucleotide binding

Ø 25 nm
• polar filaments (+/- end)
• α/β tubulin hetero-dimers
• GTP/GDP nucleotide binding

(Many
 sources)





Evolution
Evolution of pattern:

complex, coordinated spatiotemporal dynamics



How is heterogeneity in spatiotemporal dynamicsHow is heterogeneity in spatiotemporal dynamics
patterned and patterned and accomodated accomodated in tissues?in tissues?
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Narasimha and Brown, 2004

Cells at the boundary
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control
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Altered cell dynamics across the interface
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Force hierarchies and Resilience

Narasimha and Brown 2004

Hutson et al , 2004

Peralta et al , 2007



Stresses Signals
Signals Stresses
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