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Malthusian Variation Mutation
Tal (breeds, races, (small changes in
cDmpEtlth subspecies) individual characteristics)

(geometric population
growth, limited resources)

18th Century

Natural selection Genetic variation Mendelian
(“survival of the fittest”) (alleles of individual genes, inheritance
combining to give

continuous variation) (2 copies of each gene,

1 from each parent)

Early 20th Century MOdern
synthesis



Gene-centered view of evolution

The gene-centered view of evolution, gene's eye
view, gene selection theory, or selfish gene theory holds
that adaptive evolution occurs through the differential
survival of competing genes, increasing the allele
frequency of those alleles whose phenotypic trait effects
successfully promote their own propagation,

with gene defined as "not just one single physical bit of
DNA [but] all replicas of a particular bit of DNA
distributed throughout the world".
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https://en.wikipedia.org/wiki/Allele_frequency
https://en.wikipedia.org/wiki/Allele
https://en.wikipedia.org/wiki/Phenotypic_trait
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The extended evolutionary synthesis was called for in the 1950s by C. H. Waddington, argued for on the basis of punctuated -«

equilibrium by Stephen Jay Gould and Niles Eldredge in the 1980s, and was reconceptualized in 2007 by Massimo Pigliucci and
Gerd B. Miller.



https://en.wikipedia.org/wiki/C._H._Waddington
https://en.wikipedia.org/wiki/Punctuated_equilibrium
https://en.wikipedia.org/wiki/Stephen_Jay_Gould
https://en.wikipedia.org/wiki/Niles_Eldredge
https://en.wikipedia.org/wiki/Massimo_Pigliucci
https://en.wikipedia.org/wiki/Gerd_B._M%C3%BCller

The extended evolutionary synthesis was called for in the 1950s by C. H. Waddington, argued for on the basis

of punctuated equilibrium by Stephen Jay Gould and Niles Eldredge in the 1980s, and was reconceptualized
in 2007 by Massimo Pigliucci and Gerd B. Muller.
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classical MS core assumptions

(i) The pre-eminence of natural sefection. The major directing or creative
influence in evolution is natural selection, which alone explains why
the properties of organisms match the properties of their
environments (adaptation)

(i) Genetic inheritance. Genes constitute the oaly general inheritance
system. Acquired characters are not inherited

(i) Random genetic variation. There is no relationship between the
direction in which mutations occur=——and hence the supply of
phenotypic variants——and the direction that would lead to
enhanced fitness

(iv) Gradualism. Evolution via mutations of large effects i unlikely
because such mutations have disruptive pleiotropk effects. Phenotypic

transitions typikally ocour through multiple small steps, leading to
gradual evolutionary change

(v) Gene~centred perspective. Evolution requires, and is often defined as,
change In gene frequencies. Populations evolve through changes In
gene frequencies brought about through natural selection, drift,
mutation and gene flow

(vi) Mocro-evolution. Macro-evolutionary patterns are explained by micro-
evolutionary processes of selection, drift, mutation and gene flow

(i) Reciprocal cousation (organisms shape, and are shaped by, selective and
developmental environments). Developmental processes, operating
through developmental bias and niche construction, share with natural
selection some responsibility for the direction and rate of evolution and
contribute to organism = environment complementarity

(i) Indlusive inherltance. Inheritance extends beyond genes to encompass
{transgenerational)} epigenetic inheritance, physiological inheritance,
ecological inheritance, sodal (behavioural) transmission and cultural
inheritance. Acquired characters can play evolutionary roles by biasing
phenotypic variants subject to selection, modifying environments and
contributing to heritability

(iil) Non-random phenotypic variation. Developmental bias, resulting from
non-random mutation or phenotypic accommodation, means that some
phenotypic variants are more likely than others. Developmental systems
facilitate well-integrated, functional phenotypic responses to mutation
or emvironmental induction

{iv) Vaniable rates of change. Variants of large effect are possible, allowing
for rapid evolutionary change. Saltation can occur efther through
mutations in major requlatory control genes expressed In tissue-,
module- or compartment-specific manner, or when developmental

processes respond to environmental challenges with change in
coordinated suites of traits, or through nonlinear threshold effects

(v) Organismecentred perspective. Developmental systems can facilitate
adaptive variation and modify selective enviroaments. Evolution
redefined as a transgenerational change in the distnibution of hentable
traits of a population. There & a broadened notion of evolutionary
process and inheritance

(i) Macro-evolution. Additional evolutionary processes, induding
developmental bias and ecological inheritance, help explain macro-
evolutionary pattems and contribute to evolvability



