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Many complex traits exist in a single organism
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Figure 9.8, Mermaid’s Tale.

Combinatorial code in development
Figure 7.2, Mermaid’s Tale

Search for what defines “complex traits”:

* what are the genetic causes of complex traits?

”

* the “gene for x” approach
provides more questions than
answers.

* what are the developmental causes of
complex traits?

* many potential sources of variation,
interact with genetic components.

Normal traits, diseases, and behaviors are all
“hard-to-define”;

* complex traits = complex causal factors.

* “one size fits all" approach does not work well
for these problems.



Rare Variants, Rare Diseases

Complex traits: hard to identify even a few causal factors (major sources of variation).

* disease states (Alzheimer’s, diabetes), disease phenotypes (ALS, microencephaly).

* typical mechanism: multiple genes with small effects in addition to noise.

* scientific method is good at dealing with large-scale effects and repeated events (if you

have only one or neither — problem hard to solve).
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RARE: diseases that occur at a rate of < 10 within a large population.
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Mermaid’s Tale

2009 Book with Ken Weiss (also at Penn State): two overarching themes in the evolution of life

* logic of life (origin of biological complexity)

*

development, evolution, and
ecology as different “time scales’.

*

differences in  perspective =
increase in knowledge.

* consistency of life (EcoDevoEvo)

* what is the role of cooperation in
evolution?

* interactions at eco scale account |
for changes at devo scale. PPessssescosases

* also contingent on the role of
chance (and  contingency) in T
biology. Figure 2.2, Mermaid's Tale




