Genes Reading Group, Minutes 4. (Dec 4)

Hall: Gene is not dead

Deconstructed versus contextualized Gene:

Why does Hall pick out DST and other constructivists like Keller and Lewontin (approaches he summarizes as revisionist and deconstructionist) as his main target, especially since he praises Nijhout, who himself regards his work as DST? What is the difference between Hall’s ‘contextualized’ approach and the ‘constructionist’ approaches he criticizes? Perhaps:

1. Different conclusion to be drawn from a contextualized gene:

Favoring deconstructing the gene versus retaining it as a core theoretical entity

2. Rhetoric too radical? (226: Lewontin’s ‘is a much more radical position’)

	Constructionist approaches
	Contextualized approaches

	‘wrestle [it] into submission, and relegate it to the status of a bit player’ (DST, 225)
	‘Genes as passive sources of material’ (Nijhout, 225))

	‘genes, organisms, and environment are one: the triple helix’ (Lewontin, 226)
	‘but one component of interactive systems’ ‘the gene’s home … is the cell’ (Hall 226)

	alive with life-support from organism (Lewontin 226)
	‘the cell enables the gene’ (Hall 226)

‘gene lives … with household help’ (228)


3. Philosophy of science (( evo-devo biology

E.g.: Difference between our and Hall’s reading of Keller

Testable Claim

Hall’s claim (similar to Kitcher, Schaffner): biologists know about the context dependency of genes and work with it: there are no real genetic determinists out there! Alternative claim: they pay lip service to it when pressed but ignore it in their day-today work

( Could this claim be operationalized? (Perhaps using very indirect questions along the lines of Horkheimer/Adorno’s Fascist personality scale)

Jim Lennox ’s concern: Unfair to expect from a ‘nuts-and-bolts’ working molecular geneticist familiarity with the other roles a gene concept plays in other areas. First you ask them if they acknowledge the other roles of the gene concept. Second, you look at their work to recognize that they routinely ignore cellular context. However, this tells us nothing unless we could prove that the cellular context would be germane to their work and has a valuable function to play in their work.

Possible way out: Asking people to choose a research strategy. Given: some unbiased facts. Question: what’s the next step in the experiment? Answer: Could show the belief that the genetic factor has some context-insensitive link to the outcome.

? Question to the whole group?: 

‘Surely, only the most recalcitrant reductionist believes that genes produce phenotypes, cause diseases, or generate new species. Both Keller and Lewontin […] believe that the biological community, the press, even the informed general public [we thought: strange order!] are committed to a view of genes as the units that specify programs of predetermined action […].2 (2: ‘This view is so often stated that it has become a truism, accepted as reflecting shared community opinion over the past 50 years. […] but, in general, systematic data has not been collected. A suitably equipped sociologist or historian of science should construct and administer an appropriate questionnaire to determine just how widespread acceptance of genetic determinism is. Revisionist theory may well do us a service here.’) (Hall 226)

Gene Concept:

Hall gives no definition of the gene, beside that he situates the gene within its intra- and extracellular context. E.g. not clear if non-coding, regulatory regions are counted as genes or as context. We assume he subscribes to some form of a contemporary molecular gene concept, a sequence whose product is translated, with different products depending on the context (CtMG, see Griffiths/Neumann-Held). This concept is not far from a concept based on the Norm of Reaction as proposed by Falk (2002, see below).

Griffiths/Neumann-Held: Many Faces of the Gene

Conceptual (testable?) claims:

1. Tension between two theoretical goals for the gene concept: unit of structure and unit of developmental function 

In this paper G & NH make a prescriptive recommendation that the gene be identified by its developmental function. Griffiths now believes that structural identity is necessary for patenting, recording in gene banks, etc, and hence that this prescription could not be followed.

Abandoning the functional identity condition in favor of a structural one implies adopting the contemporary molecular gene concept (object with certain physical structure with a Norm of Reactions (NOR) of outcomes across conditions attached to it)

This paper and some of the earlier readings suggests a list of

Gene concepts 

(Mendelian) = stretch of chromosome associated with a phenotypic difference
(Evolutionary) = any stretch of DNA that segregates and recombines with frequency, not concept of genotype-phenotype map ( unit of heredity = unit of selection 
Classical molecular= stretch of DNA that codes for a polypeptide chain

GeneD = Structural unit of complex molecular detail w/o exclusive function (see CtMG)

GeneP = Gene as developmental explanation of phenotype

Process Molecular = process including sequence, non-DNA, and product (GeneD/P mix)

Contemporary Molecular = DNA sequence with a particular NOR of molecular products across different cellular conditions

G & NH claim that the Rationale of all these gene concepts is making genes developmentally meaningful units. The history from Morgan to the present is interpreted as an attempt to make genes a unit of difference between organisms, a stepping back in the chain of causation to the last non-dissociable unit of development. Problems with uninterrupted connection/clean relationship to effect lead to stepping back to more proximate effects (molecular phenotype) ( search for the developmental invariant (Griesemer)

This is a claim to be tested best by careful historical analysis rather than via this questionnaire study.

Empirical claim: 

A dominant way of thinking about genes among working molecular biologists is the contextualized or contemporary molecular gene (a transcribed object to produce a norm of reaction, geneNOR) = conservative revision of the CMG

Question: Is this the same as Waters’ gene concept? Same as Moss’ GeneD?

Difference between Moss and Waters?

Waters: Doesn’t believe in GeneP as separate concept.

Moss: Recognition of a problem of conflating two meanings of the gene ( 

In certain research contexts people are thinking in terms of something like CtMG or GeneD but then Gestalt-switch back to think about the gene as tightly tied to phenotypes (GeneP) ( Testable???

Possible reasons for confusion about the gene at the present time:

· Public expectation?

· Public confusion?

· General, deeper confusion (e.g. between actual and hopeful achievement; while popularizing your work; inchoate genetic determinism at gut level: see Francis Collins with his implication that sorting out the sequence will automatically through light on function)

Waters: The fundamental concept is that of a gene for a linear sequence in a product in some stage of genetic expression: ‘something’ that codes for a linear sequence. What is that something? The fundamental concept has to be specified in a context of discourse to get the univocal answer. It’s a function from context of discourse to bits of DNA. It’s always the ORF but it’s not always all of the ORF. If introns are part of the gene depends on the stage of gene expression you are talking about. This one of the clearest and best thought-out proposals of a gene concept anybody got in the literature, so likely to be central to our study.

Waters is quite clear that the regulatory regions are never in any context of discourse part of the gene. That seems to us to be wrong after reading Fogle’s account!! No real criticism of Ken’s theory here, just the suggestion that there is another context of discourse about the gene not focused on by him. 

Falk: Norm of Reaction

Gene Centrism: From Prescription to Description

We came up with this interpretation of the descriptive –prescriptive dichotomy in different treatments of the NOR concept:

Descriptive: The NOR is unpredictable, the environment is a strong player, the gene is not in control of its own expression ( we are left with experimental description

Prescriptive: The NOR is predictable, outcome of adaptive evolution, environment plays a role but the gene is in control of the reaction of the phenotype (primacy of gene

Falk’s account:

Norm of Reaction: (Woltereck, Lewontin) raw material of evolution, prescriptive norm, range of possibilities, unpredictability of reaction

Adaptive Norm: (Johannsen, Dobzhansky) product of evolution, descriptive norm, range of constraints, predictability of reaction in small range of evolutionary environments

? Question for Falk: What is the correct way to understand what is means by description versus prescription in this article?

(Only one of these understanding of NOR produces the Contextualized Gene:

1. NOR: Gene does not have a constant meaning as the result of the intrinsic way how genes work

Brute fact: genes interact with environment to produce all sorts of things that we have not way of knowing before the fact ( instead of fixed outcome open-ended space of possibilities 

2. Adaptive Norm: Gene becomes carrier of constant phenotypic meaning through the shaping of the NOR by adaptation

Shaped by evolution, certain bits of environment that the gene is meant to interact with to produce a prespecified outcome( constant (but plastic) phenotypic meaning of gene.

Sarkar: From the Reaktionsnorm to the Norm of Reaction: Already the reading of Johannsen changes the original intention of Woltereck and integrated the NOR into the Mendelian tradition ( Beginning of genocentricity

Lennox about Dobzhansky: You cannot build adaptive constraints in NOR because new environments are created by the organism itself and by other aspects of the environment, hence no matter what you currently know about an adaptive landscape of a particular organism it can’t tell you anything very firm about the genotype-phenotype relationship(a realistic view of what genes do in evolution is not as transmitter of bits of phenotypes but a transmitter of open-ended spaces of possibility

On the Molecular Level:

Has the essentionalist, reductionist conception succeeded? No, Falk argues that even on the most basic molecular level the gene is not the determinant of the (molecular) phenotype, conditioning of the gene concept on the cellular context, i.e. the molecular NOR, is unavoidable 

Reason: a) different kinds of post-translation processes, and b) overlapping genes

Testable claims: 

1. Does the Contextualized Gene corresponds to the way people think about genes (when in the GeneD mode, or all the time)? Is this Waters’ claim? What does this say about untranscribed regulatory regions?

2. Primacy of the gene: Should genes be understood as determinants of norm of reactions, or are genes themselves determined by their norm of reaction? 

3. Main problem case for unifying gene concept: overlapping genes

4. Is there a fundamental ambiguity of the gene concept in contemporary usage (e.g. Regulatory regions), and if so, is the gene concept still useful or not?

? Question for Waters (repeat): Does he still think that regulatory regions are never in any discourse included in the definition of a gene??

