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Plan of the lectures

Introduction to the “extended synthesis” in
current biology

Deleuze’s ontology

Deleuze and enaction

— Organic space-time

— Organic subjectivity

Deleuze and DST / West-Eberhard



The Extended Synthesis

____variation ____|Heredity ____Selecton ____

Neo-Darwinism Genetic mutation “genes” / DNA Outside-in
Extended Synthesis Development / Epigenetic / Co-evolution (aka
Endosymbiosis Somatic / niche construction)

Social




Natural history
Foucault in The Order of Things

* The classification of natural beings by the
identity and difference of their properties

* "[tis...impossible for natural history to
conceive of the history of nature" (OT: 157)

« “Biology did not exist before the 19t century,
because life itself did not exist; all that existed
were living beings" (OT: 127-128).



Darwin’s “Copernican Revolution”

Natural selection as mechanism of evolution

Variation

— Source = accidental mutation

— Random and prevalent

— Some will be adaptive (increase fitness)

Heritability
Selection

— Population pressures
— Applying Malthus to nature



Critical / heterodox positions

— Autopoiesis / enaction

— (Varela, Thompson, Di Paolo)

— Process structuralism

— (Goodwin, Kauffman)

— Serial endosymbiosis
— (Margulis)

— Developmental systems theory
— (Oyama, Lewontin, Griffiths)

— Eco-devo-evo
— (West-Eberhard)



Autopoilesis
the minimal / cellular logic of life:
viability constraints

matter, energy flow

\
\

permits the bounded dynamics of

membrane

metabolic

boundaries network

‘ produces the metabolites that constitute

Cellular autopoiesis
http://www.scielo.cl/fbpe/img/bres/v36n1/fig06.gif
Rudrauf et al., From autopoiesis to neurophenomenology: Francisco Varela's exploration of the
biophysics of being, Biol. Res. v.36 n.1 Santiago 2003




Autonomous systems

hierarchy of levels maintaining organizational closure

The organism is thought of as an organizational closure of interacting sub-systems.

http://www.scielo.cl/scielo.php?pid=S0716-97602003000100005&script=sci_arttext
Rudrauf et al., From autopoiesis to neurophenomenology: Francisco Varela's exploration of
the biophysics of being, Biol. Res. v.36 n.1 Santiago 2003




Operational closure
of bio-cognitive systems

modulates the dynamics of

perturbations
Environmental 4

domain of

sensori-motor

coupling

interactions
effects
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FIGURE 4 - The operational closure of the embodied system. Three levels: (i) CNS as a closed dynamical
system; (ii) sensory-motor mutual definition of state of brain and of body; (iii) ongoing coupling between the
autonomous system and its surroundings.

http://www.scielo.cl/scielo.php?pid=S0716-97602003000100005&script=sci_arttext

Rudrauf et al., From autopoiesis to neurophenomenology: Francisco Varela's exploration of the biophysics of

being, Biol. Res. v.36 n.1 Santiago 2003



Process structuralism

* Self-organizing processes in “morphogenesis”
— Physical
— Biological

e Genetic networks
e Cell differenciation

* Constraint on NS
— Structured evolutionary search space



Modes of morphogenesis
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Figure 3: Some basic modes of morphogenetic movement.
(From Slack (2005), permission being sought)




Serial endosymbiosis
aka “creative involution”
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Tree of life tangled in vines
aka “transversal communication”
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Developmental Systems Theoy

* Parity principle: DNA only one of many
developmental resources

— Critique of pre-existing genetic “information”
— “ontogeny of information”

* The “life cycle” as evolutionary unit

 Emphasis on niche-construction
— Extra-somatic components of epigenetic inheritance

— Behavioral and symbolic inheritance / evolution
 “Scaffolding”
* Opening to politics: “populations of subjects”
e Questioning culture as repository of problem-solving tools



Differential and identitarian positions
in biology and cognitive science

Enaction / DST Distributed / Interactive / Immanent /
differential nonlinear self-organizing
Computationalism / Localized / Uni-directional / Transcendent /

Genocentrism self-identical linear hylomorphic



From hereditary to functional gene

Protein synthesis

Gene

Splicing

Translation

Further

processing, % + Q,J
subunit assembly



Consequences of revised view of
protein synthesis

e Control moves
— from gene “program”

— to distributed system of genes + cell conditions +
other (somatic / social) factors

* Separation of hereditary and functional genes
— Hereditary genes = string of DNA
— Functional genes = mature mRNA transcripts
* Flexible regulation of protein function
— “allostery”
— Depends on cell conditions



Forecast of key point

* Functional gene constructed in developmental
plasticity

* is only potential in “unexpressed genetic
variation”

e and precedes actuality (later evolved
contiguous DNA strings)



Four registers

Autopoiesis:

— structural / logical / topological
Adaptivity:

— physiological / behavioral

DST and W-E:

— developmental
— evolutionary

What connects them all?

— Oyama: nature as product and nurture as process
— Varela: “Laying down a path in walking”

— Simondon: “Maintenance of metastability”

— Deleuze: “Counter-effectuation”



Deleuze’s dynamic interactive
process ontology

* A formula
—Intensive processes
— Follow virtual patterns
—To produce actual products

* Individuation = integration of differentials

— Neuronal assemblies do not pre-exist assembly,
but are integrations of a differential field

— Potentials or “dispositions” to such assemblies are
virtual relative to the assembly process



Deleuze’s 4-fold
“ontological difference”

e Virtual “differentiation”

— Changeable patterns and thresholds
— Change via “counter-effectuation”

* |ntensive “individuation — dramatization”

— Metastable fields or “eggs”
e “dark precursor” as trigger

— Dynamic processes or " dramatization”

e Actual “differenciation”
— Classification via “extensive” properties or habits
— Substantialized or reified view



Counter-effectuation

e Contra Platonic Ideas / Kantian transcendental

* Deleuze must allow for intensive processes to
change virtual patterns (for future processes)

e Cf: Varela’s “mutual bootstrap” (1999: 302)

— trajectories changing attractor landscape
— “laying down a path in walking”

— Simondon would say: enables maintenance of
metastability

— Varela: “possibility of always staying close to
regions in phase space that have multiple
resources” (302)



Retroactive construction of “potential”

* Aristotle’s Metaphysics: “clearly actuality
energeial] is prior to [proteron] potentiality
dynamis]” (9.8 .1049 b5)

* Deleuze: “potential” is virtual, that is, fully
differential, so there is no priority of actuality

* Rather, “potentials” are constructed
retroactively, following experiments in
intensive individuation

* Spinoza: “we don’t know what a body can do”




Virtual Idea of a hurricane

7. Winds flow outward above the storm,
&34 allowing the air below to rise.

WHAT

DOES
ide
the

A hurricane
steer it and

HURRICANE let it grow. 4_
NEED? %&Winds coming

together force air upward.

#1
Warm ocean water (more than 80°F) provides
energy for the hurricane and causes more evaporation

making humid air and clouds.

Differential elements: wind / water currents (from differences in temperature / pressure gradients)
Differential relations: linked rates of change of those currents
Singularities: (e.g., 80 degree water temperature; various points in relation of wind / water



Fields of individuation:
“The world is an egg”




“dark precursor” at work




Dramatization as process of
individuation: crystallization




Dramatization:
process of
individuation




Neurodynamics:
Individuation

as integration of
differential field
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DAVID RUDRAUF, ANTOINE LUTZ, DIEGO COSMELLI, JEAN-PHILIPPE LACHAUX, and MICHEL LE VAN QUYEN, From autopoiesis to
neurophenomenology: Francisco Varela's exploration of the biophysics of being. Biological Research 36.1 (2003) (Santiago)



Deleuze and development

Virtual multiplicity:

— Distributed / differential developmental system

— in which DNA is only one immanent factor
Metastable field of individuation:

— cytoplasmic gradients, relative cell position, habits
Dark precursor: fertilization, encounters
Intensive processes of individuation
(dramatization):

— Folding, cell differentiation, new habit formation
Actual product:

— differenciated adult with fixed properties / habits

* Hidden morphogenetic processes / virtual multiplicity
* Revealed in “centers of envelopment” in crisis situations:
“road not taken”



Deleuze and enaction

* organic space-time
* organic subjectivity



Jonas and organic space-time

* Needful freedom constitutes a living present

— “self-concern, actuated by want, throws open ... a
horizon of time ... the imminence of that future
into which organic continuity is each moment
about to extend by the satisfaction of that
moment’s want” (Jonas 2003: 85).

* Organic space is founded by organic time

— an organism “faces outward only because, by the
necessity of its freedom, it faces forward”



Deleuze and organic space-time

3 syntheses: Difference and Repetition, Chapter 2

Baseline:

— Instantaneous presentation and disappearance:
“objectively” as matter and “subjectively” as sensation

Passive syntheses (contraction or habit producing a
living present)

— Organic syntheses (metabolism synthesizing matter)

— Perceptual synthesis (imagination synthesizing sensation)

Active synthesis (memory as recollection and thought
as representation synthesizing perceptions)



Organic temporality:
The living present

e Each organism, in its “viscera” (that s, its
metabolism), is a “sum of contractions, of
retentions and expectations” (DR 99 / 73)

* Living present of retention and expectation
— retention = “cellular heritage" of history of life
— expectation = "faith" that things will repeat



Simondon

* |ndividuation from a metastable field
— pre-individual
— but poised for individuation

* Individuation = always-ongoing maintenance of
metastability between individual and milieu

* Essence of life:
— “characteristic polarity of life is at level of membrane”

— “life exists as an aspect of a dynamic topology which
itself maintains the metastability by which it exists”



Simondon 2

* Aliving present constituted by the membrane:

— interior past & exterior future face off in a “polarity
of passage and refusal”

* Never reify the membrane:

— “the present is that metastability of the relation
between interior and exterior, past and future.”

* Organic space-time is a departure from Kant:

— “Topology and chronology are not a priori forms of
sensibility, but the very dimensionality of the living
being as it individuates itself”



Organic subjectivity

* Deleuze: organism as “larval subject”
— “priority” of organic to perceptual syntheses
— as different levels of passive synthesis

* Enaction shows
— Organic and perceptual syntheses always linked
— Adaptivity in metabolism-based chemotaxis
e (Egbert, Barandarian, DiPaolo 2010)

* So Deleuzean “priority” of organic syntheses is
merely logical



Adaptivity

e Autopoiesis is all or nothing

* But organisms have to be able to know they are
going in a bad direction and be able to adjust
accordingly

* DiPaolo: “The operation of single adaptive
mechanisms is in normal circumstances self-
extinguishing but their interaction, the ongoing
coupling with the environment, and the
precariousness of metabolism, make their
collective action also self-renewing, thus
naturally resulting in valenced rhythms of tension
and satisfaction” (444-445; emphasis in original).



Resonance of Deleuze and adaptivity

e Adaptivity allows a diachronic emergent self
— Serial, rhythmic, and dynamic
» “self-extinguishing” / “self-renewing”

e Deleuze

— “larval subject” is never self-present

— Passive syntheses are differential
e each is a series with its own rhythmic period;
» each series is related to other series in same body;

* and each corporeal series is related to other series in other bodies,
— which are themselves similarly differential
— the series of syntheses of bodies can resonate or clash



Conclusion to
Deleuze and enaction

* We have downplayed some of Deleuze’s
radicality.



Panpsychism

e |f “world is an egg”
— then every individuation is “embryonic”
— even “rocks” and “islands”

* Then “every [individuation] is accompanied by
the emergence of an elementary
consciousness”



Deleuzean questions 1

e Autopoiesis: synchronic emergence
— Relegates metastable field to coupled environment
— Limits transduction to metabolism / repair
— Focus on conservation of structure
* Adaptivity: diachronic emergence
— Neglects ontogenesis in favor of adult function
— Restricts transduction to homeostatic regulation

— Focus on viability constraints



Deleuzean questions 2

* Emergence vs process of always emerging

— Adult as limit of developing, as slow (and slowing
down), but still “leading edge” of individuation

— “Emergence” as “product-focus” vs “emerging” as
“process-focus”



Deleuzean questions 3

* Normativity and flourishing:

— |s there room for flourishing vs just avoiding
tendencies to limits of viability constraints?

— |OW, is normativity for DiPaolo’s adaptivity just being
in the middle, safely away from bad tendencies?

— |s optimal adaptedness brittle?

— Capacity to push limits of viability constraints in
“dialogue” with changing environment (co-evolution)

— Norms / anomalies: Canguilhem



Transition

* Perhaps this is all too harsh / rigid?
* Certainly, adaptivity in physiological / behavioral
register is richly consonant with

— “laying down a path in walking”

— “mutual bootstrap” of trajectories and attractor
landscape

— “counter-effectuation”
* Let’s move now to consider adaptivity in the
developmental and evolutionary registers.



Part 3:
Deleuze and DST / West-Eberhard

DEVELOPMENTAL
PLASTICITY
AND EVOLUTION

L J
:cf.'f

' m"'k"'
na
'
_

. | B | &
[ [
' |
i

L A i
iy ' 4 -.'.a'u,.n"',.,l

- , MARY JANE WEST-EBERHARD




Eco-devo-evo

 West-Eberhard, Developmental Plasticity and
Evolution (Oxford, 2003)

* Developmental plasticity (DP) leads to new
adaptive phenotype
— Via mutation or environmental induction
— Not Lamarckian: unexpressed genetic variation

e Genetic accommodation



III

It’s not “Lamarckian

(how did that become a shibboleth anyway?)

No direct influence of environment on genotype

Lamarck: adaptive phenotypic changes were source
of heritable variants (= adaptive phenotypic
changes produce genetic variation)

W-E: some adaptive phenotypic change via DP
calling on unexpressed genetic variation (437)

— DP does not produce genetic variation, but calls upon
untapped potential of the unexpressed genetic variation

Deleuze: what is ontological status of “potential”?



Phenotypic and genetic
accommodation

Adaptive phenotype = "two-legged goat effect”
New phenotype (new DS) spreads

— When new environmental conditions reliably recur
New DS might include distributed networks

regulating gene expression that call upon
unexpressed genetic variation

Genetic accommodation = trait appears w/ or
w/o the environmental stimulus.



The key connection

* Singular development
— W-E’s “developmental plasticity”
— Oyama’s “individual developmental system”

— Deleuzean individuation
* = “adaptivity” in the developmental register
 Counter-effectuation

— Genes as followers

— Phenotypic accommodation leading to genetic
accommodation



(DD)-DS: distributed, differential
developmental system

* Differential elements
— Genes in networks of genes
— Cells in fields of cells
— Niches in ecological systems

— Multiple social / behavioral practices

e Differential relations
— Linked rates of change

* Singularities: thresholds for qualitative change



Deleuzean development

Re hereditary genes, functional genes are virtual

— They are the end-product of processes
* They have to be actualized from DNA strings
* Via a distributed gene expression network

— So “unexpressed” genetic variation has potential for
producing new functional genes

But it takes the distributed / differential DS to
create a novel functional gene

So that potential is not pre-existent qua self-
present, but needs to be constructed

IOW, it’s only “retroactively” potential
— “we don’t know what a body can do”



Evelyn Fox Keller agrees

* We might “consider the mature mRNA transcript
formed after editing and splicing to be the ‘true’
gene. But ... such genes exist in the newly formed
zygote only as possibilities, designated only after
the fact.”

* “A musical analogy ...: the problem is not only
that the music inscribed in the score does not
exist until it is played, but that the players rewrite
the score (the mRNA transcript) in their very
execution of it” (Century of the Gene, 63).



Deleuzean evolution

The individuation process takes the lead
Genetic bookkeeping follows developmental
plasticity and phenotypic adaptivity

Novelty that changes virtual pattern and
thresholds for next generation, ie, that
retroactively constructs “potential”

So, W-E’s process is a example of biological
counter-effectuation



