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Big Background [ hemes...

® Do we need a new statistical mechanics of
evolution - demonic dynamics !

® VWhat are the limits to organismal and
ecological complexity?

® VWhat makes for organisms versus
communities?

® How do we extend evolutionary theory to
encompass cultural change without over-
extending metaphors?
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The selective parameters we
are going to investigate

....... origins of replicative advantages
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A Demonic Framework

® Organisms as

selective
environments & ® Creating the
internalizing organism as a
selection selective
environment of

® Organisms the genome
creating &
externalizing ® |earning to
selective construct cultural

environments selection
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. Coevolutionary
Demons

Organisms as selective environments
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KEY Transmissible Regulatory Networks
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Hepatitis B virus genome organisation

Wednesday, 24 June 2009



Energy production and conversion

Carbohydrate transport and metabolism

Amino acid transport and metabolism

Nucleotide transport and metabolism

Coenzyme transport and metabolism

Lipid transport and metabolism

Secondary metabolite biosynthesis, transport and catabolism
R General function (prediction only)

S Function unknown

K
A |
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D
B Mamivirus
(o] 83 Nonoarchaeum equitans
M B Candidatus Carsonella ruddii
r B Encephalitozoon cuniculi
N
]
) Translation
K Transcription
g A RNA processing and modification
S E L Replication, recombination and repair
S D Cell-cycle control, mitosis and meiosis
g U E O Post-translational modification, protein turnover and chaperones
& 1 M Cell-wall and membrane biogenesis
a2 N Cell motility
[+} P Inorganic ion transport and metabolism
g v T Signal-transduction mechanisms
& B Chromatin structure and dynamics
C U Intracellular trafficking and secretion
G Z Cytoskeleton
: V Defence mechanisms
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Nature Reviews | Microbiology

Didier Raoult & Patrick Forterre. (2008)
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" Bacteria W Viruses

A. polyphaga Mimyvrus
Treponema pallidum
Rickettsia prowazexii
Rickettsia typhi
Chiamydia trachomatis
Mycoplasma capricolum
Tropheryma whippiel
Borrelia garinii
Mycoplasma pneumoniae
Ureaplasma parvum
Wigglesworthia giossinidia
Mycoplasma genitalium
Bacillus phage G
Nanoarchaeum equitans
Coccolithovirus EhV-86

P bursaria Chioreila wrus NY-2A
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ll. Niche Constructing
Demons

Organisms creating selective environments
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Niche Construction

THE NEGLECTED PROCESS IN EVOLUTION

F. John Odling-Smee, Kevin N. Laland,
and Marcus W. Feldman

MONOGRAPHS IN FOPULATION BIOLOGY -
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Figure 1.
a. Standard evolutionary theory. b. Extended evolutionary theory.

From: Odling Smee. Biol. Theor. 2007
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The Niche

® Grinnel (1917) - many ® Hutchinson (1959) - high
environmental variable dimensional space of
foraging recess (den. dep) combined organism-

environment

® FElton (1927) - Grinnel + interactions
inclusion of interactions
among species (freq. ® Niche Construction -
dep.) how the adaptive

complement of above
come into existence
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IFPaul Mgtton 2005
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Niche Construction

Does not assume selection is an adiabatic
Invariant

Relatively rapid change of selective
environment - entropic - and adaptive.

Single genome modifies success of multiple
organisms in this environment when shared

Selection (not only traits) partly encoded in
genomes

2009
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Recursive Ad aptatl on

An alteration or adjustment in structure or habits, often hereditary, by
which a species or individual improves its condition in relationship to
its environment.

An alteration or adjustment in structure or habits, often hereditary, by
which a species or individual improves its condition in relationship to
its (structure or habits, often hereditary, by which a species or
individual improves its condition in relationship to its environment).

An alteration or adjustment in structure or habits, often hereditary, by
which a species or individual improves its condition in relationship to
its (structure or habits, often hereditary, by which a species or
individual improves its condition in relationship to its (structure or
habits, often hereditary, by which a species or individual improves its
condition in relationship to its environment)).




Niche constructing an extended phenotype Developing a morphological phenotype
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Ecological Dynamics
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Carrying Capacity Construction
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Niche Constructing Diversity
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Construction Dilemma
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Niche monopolies
subvert dilemmas

Zp R ZeM + Zx (1 — m)
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Allopatric versus Sympatric
Niche Construction



m + 1 m + 1

Ecological dynamics
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m 4+ 1
Evolutionary dynamics
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Constructing selection
s like constructing
adaptations, both of

which are dissipative.



lll. Developmental Demons

Creating the organisms as a selective environments



Organismal development Population selection

G @ S ] f(S, E)
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VWhy does development
appear more
programmed than
evolution?



f(lsl) f(slz) deterministic

Program st = %2 = internal control

: f{ saeds (s ome ] ;
Selection ey | noisy
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Niche construction e — 0
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IV.NC, learning &
cultural change

learning to construct cultural selection




%)

R

LAY X
¥

_@m

o
g

3
\

' -
i

u

. - .

Wednesday, 24 June 2009



Yy
by vy
>y

v ot




Smoking
related deaths
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Mind the Gap.

| did not cover this so | have omitted these slides.
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Key Implications of
Demons & NC

The construction of multiple overlapping
time scales - selective boundary conditions.

The feed-forward construction is as
important as the feedback selection

The organism-environment dichotomy is
challenged

Provides an approach to dealing with
questions of hierarchy/complexity in nature



Intro

Intro

Intermediate

Intermediate
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