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Outline

| — Case study: The phylomemy of biological research on evolutionary
novelty

A - Methodological issues with doing the history of research on evolutionary
novelty

B - The phylomemy of research on novelty, an illustration

Il — The contribution of EPIQUE to the formulation and testing of
theories of scientific change
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| — Phylomemy of research on novelty

A - Methodological issues with doing the history of research on
evolutionary novelty

Doesevolutionary Mmoo

currently embedded in a contemporary
h d h' k‘? debate regarding the need for a paradigm
t eory nee 3_ ret ].n . shift in evolutionary biology that attracts
a lot of attention from theoretical

Researchers are divided over what processes should be considered fundamental. : . : : .
biologists and historians and philosophers

POINT COUNTERPOINT of biology.
.

Yes, urgently No, all is well

Without an extended evolutionary framewark, the theory neglects Theory accommodates evidence through relentless synthesis, say

key processes, say Kevin Laland and colleagues. Gregory A. Wray, Hopi E. Hoekstra and colleagues.
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Overview of conceptual change in evolutionary biology
in the last 70 years (the received view)

Modern Synthesis
Gradualism, natural '\\ Experimental Embryology,
1950 selection, extrapolation
Precdaptations
/ bzt
Adaptative Key Innovations
1940 | Radiations Molecular Genetics
® Developpemental
1970 Constructonal Paleobiclogy Genetics
Morphology
1980 Dscovery of
developpemental
Selection vs genese
Constraints
1990
Evo-Devo Synthesis [—___ | Grn (Gere
Fi l Yy Reqgulatory
2000 Modulority, | [ Novelty | [Evoivabiity | [ Nefworks
2010
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What is the relationship between the evolution of theoretical debates
and the evolution of the whole novelty research landscape?

 How widely and at what pace do new concepts from the theoretical
litterature spread (e.g. evolvability, modularity)?

* Do theoretical oppositions overshadow shared conceptual background and
research practices?
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Historical hypotheses that can be tested

with the phylomemetic analysis of a large corpus

* The decline of the research programs on adaptive radiations.

* The decline of the concept of preadaptation and the rise of the concept of
exaptation from the 1980s

* The decline of the use of the concept of constraint from the 1990s onwards.
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lllustration: the fate of the concept of constraint

Modern Synthesis
Gradualism, natural \.\ Experimental Embryology.
1950 selection, extrapolation
Preadaptations
/
Adaptative Key Innovations
1940 | Radiations Molecular Genetics
® Developpemental
1970 Constructonal Paleobiclogy Genetics
Mormholegy
1980 Dscovery of
developpemental
Selection vs genese
Constraints
1990
Evo-Devo Synthesis [—___ | Grn (Gere
Fi l Yy Reqgulatory
2000 Modulority, | [ Novelty | [Evoivabiity | [ Nefworks
2010

EPIQUE — ANR-16-CE38-0002-01 IHSPSSB, Oslo 7-12 July

10/07/2019 2019



NR

np

Constraint in the phylomemy
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“Developmental constraint” is
present in a branch (2002-
2007) which captures a
research program on the
evolutionary developmental
biology of the flower.
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“Developmental constraint” is
present in the branch entitled
“Neural crest cells Vertebrate
head”(2003-2007) which
captures research programs
on the evolutionary
developmental biology of the
vertebrate head and jaw.
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“Selective constraint” is

present in a branch (2006-
2011) which captures

research programs in genome
evolution.
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“Structural constraint” is
present in a branch (2003-
2008) which captures a

research program on protein
evolution.
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* The phylomemy helps establish a fine-grain map of the evolution of
the uses of the concept of constraint.

* This preliminary study undermines the thesis of a decline of the use
of the concept of constraint.
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| — Formulating and testing
theories of scientific change
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Rival theories of the evolution of science

Bayesian theories change conjectures and refutations (Popper)

e Darwinian epistemology (Hull): social epistemology + selection of theories
cumulative induction

* Research program (Lakatos)
Paradigm shift (Kuhn)
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Historical case studies as data
to test theory of scientific change

S Ceg The VPI project of Larry Laudan and colleagues is
CICT | the most famous illustration of what has recently

been called the “confrontation model” of the

relationship between philosophy and history of
science.

Empirical Studies 7"
of Scientific Change 7~

Eclited by Arthur Dionosan,
Larry Laudan, and Rochel Lauduan
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Methodological problems with the testing of
philosophical theories with historical case studies

1) The Theory-Ladenness of historical case studies

2) Selection bias

3) Interpretation bias
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Phylomemy: an approach in terms of patterns
and processes of scientific change
!
* the signature of a paradigm shift ij
* the signature of selection in

molecular evolution ] F !

* Discover and validate these E i
signatures in the scientific B
corpus o i e M 3y el £

‘hiss. () Fanaive tread—kmar boondary, se hisl. (G Drivea tead—oo hoondary, sirosg hist.
I Vaakly drivan —oe bowndary, weak Maa. () Drivar, 5l the birgs seals (s tht an Iereasing:

‘hiss b presant In the odpin of geoups, slihough changs withio grougs b passim}—on bommdary,
o Ty () M tor] — g wnd] pwes bupondery, mp blsy

evolutionary process of science:

* the signature of a Darwinian
selection of theories : ]’?

* |dentify the signatures of the x \f
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