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The Structure of Evolutionary Theory

Core commitments

Agency
the level of the biological hierarchy at
which a given causal principle acts

Efficacy

deals with the relative power of a
causal agent with respect to other
potential agents

Scope

the degree to which natural selection
can be extrapolated to explain from
micro to macroevolution

Gould, 2008

The Modern Synthesis

the population

natural selection is the main
driver of speciation,
development of adaptations
and emergence of formation of
new clades

The Extended Synthesis

+  multilevel selection theory
+ nongenetic inheritance

+ emergence
+  plasticity
+ macroevolutionary stasis

The ES generally reduces the power of selection

biological emergence (1)
plasticity (1)
contingency ()

stasis (|)

+ + + +

The ES can either increase or decrease the scope of
selection



CnocobHOCTb K 3BONHOLUNN

YpoBeHb
HacnepyemocTb Monynsauum
(sensu Houle)
CnocoBHOCTL K Buabl
dBoJIOUUU
(sensu Wagner & Altenberg)
MHHOBaALUMOHHOCTb Knagbl
(sensu Maynard Smith &
Szathmary)

Pigliucci, 2008
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PobacTHOCTb, MOOYNLHOCTb U popMa aaanTUBHOIO
naHgwadta onpeaenstoT CnocobHOCTL K 9BOMHOLUN

Robustness

the persistence of a certain characteristic or trait in a system under perturbations
or conditions of uncertainty

Modularity

the degree to which groups of phenotypic characteristics are independent
Adaptive landscape

an analogy to a physical landscape in which each location or coordinate in a
physical space corresponds to a genotype in an abstract genotype space and in
which the elevation at this location corresponds to the fitness of this genotype

Pigliucci, 2008



Robustness
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Modularity

Catalytic
and
regulatory
functions
coincide

Bhattacharyya, 2006

1

Increased modularity and evolvability

@0 |/

Regulation is
separated from
catalytic functions
using modular
standardized parts



Adaptive landscape
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Experimental investigation of evolutionary potential
of a repressor
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Experimental investigation of evolutionary potential
of a repressor

Robustness

the percentage of mutants for which >90% of the wild-type repression was
retained

Tunability

the standard deviation in repression levels for mutants that exhibited between 10%

and 90% of the wild-type repression

On the cognate background, mutants that were repressed less than 10% were considered neither robust nor tunable
Evolvability
the portion of non-cognate mutants that were repressed to more than 10%

Igler, Lagator, Tkacik, et al., 2018



Lambda Cl and P22 C2 have different evolutionary

potential

Percentage repression

Percentage repression
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Lambda Cl and P22 C2 have different evolutionary
potential

a Measured on the cognate site Measured on the non-cognate site
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