Genes Reading Minutes 6 (Dec. 18)

Lenny Moss (2001) "DECONSTRUCTING THE GENE"

1. Does Gene P = the Mendelian Gene?

Ingo: I once gave a conceptual role characterization of the Mendelian vs. the molecular gene: "The role of the Mendelian gene consist in accounting (by means of a genotypic entity) for the inheritance of phenotypic characters, more exactly, in accounting for specific patterns of inheritance by explaining differences in phenotype by genetic differences. The molecular gene is characterized as a part of DNA with a specific structure (or function). The theoretical role of this concept is to account for the production of molecular substances important for the cellular machinery such as RNA and polypeptides."

This sounds very much like Lenny's gene-P vs. gene-D distinction. So, is Lenny's distinction just that difference between the Mendelian and molecular gene, provided one focuses on the conceptual/explanatory/theoretical role of these concepts? (Lenny can obviously make mileage out this by pointing to the fact that even of the context of molecular biology the gene-P role is actually used, albeit in conflation with gene-D.) So the conflation is that the Mendelian gene concept is used in a molecular context without recognizing that it is not the molecular gene?

Karola: That seems roughly right, although Ingo seems to unjustly equate Lenny’s gene-D with the molecular gene (which molecular anyway: the classical or the contemporary?). Before reading Lenny’s paper again I also thought that his gene-P would probably collapse onto the Classical Mendelian Gene Concept. If true, that would have brought Moss and Waters quite close together, taken from Waters’ reply to the list. But Lenny states quite clearly that today the gene-P concept has gone molecular too, a point that he thinks increases the danger of conflating Gene-D with Gene-P.

Paul: Suppose we agree that there are two notions at lay in contemporary thought about the gene in a molecular context, call them what you will - Mendelian versus Molecular, Gene P/Gene D. Maybe we could also look for a consensus on what the Molecular notion involves, following Ken’s suggestion that there is a structural condition - genes are made of nucelotides - and a functional condition, which is centered on the notion of linear correspondence. As Ken Schaffner and others have stressed, there are good, practical reasons why linearity should be so prominent in conceptualizing the gene, since it is the basis of many of the epistemic practices - you look for corresponding sequences - and pragmatic practices - you can attach something to the corresponding sequence - in which genes figure.  Now, I think there are various broader reservations one might have about this gene concept, but that it getting into the area of prescription, rather than description.  

 What I’d like more clarification on is the difference between the explanatory model that Ken thinks underlies the Mendelian concept as deployed by molecular biologists today and the explanatory model that Lenny thinks underlies gene P — I asked about this on the list the other day,

2. What is the problem of conflating Gene-D and Gene-P?

Ingo: What's the problem with conflating these two concepts? Is it just that philosophers, historians (except Rheinberger), and biologists are puzzled when one tries to give a (unified) theoretical account of the gene? Does this conflation lead to misleading pictures about what genes are and what role they play for the organism, how molecular biology works, how the results of molecular biology are to be interpreted and what research needs to be done? It is that biologists are misled in their practice because they vacillate between two explanatory games? Does this conceptual conflation actually lead to false inferences/explanations, i.e., false scientific results?

Paul: Lenny does say early on (p 85) that nothing good can result from conflating gene P and gene D. However, earlier on in the this group we were discussing the idea that the history of the gene concept could be understood using a standard model from the philosophy of science in which a functional definition is used to locate the actual, ‘physical’ occupant of that functional role. Then, investigation of the intrinsic nature of the entity occupying the role reveals new, functional facts and those can be used to characterize a new role, and that role used to locate a further occupant. So, very roughly, the role of Mendelian factor leads to the identification of chunks of chromosome as occupants, investigation of which lead to the role of templating a protein, which leads to the ORF as an occupant. But leaving that particular way of putting it aside, Rafi Falk has given a more detailed account of how ‘slippage’ in the gene concept was useful. In some places, however, if I remember correctly, he hints that the slippage may not be as useful now as it once was. So maybe Lenny thinks the conflation is harmful only now that we are in a position to treat Gene Ds on their own terms?

There’s an interesting suggestion in Lenny’s second paper (the book review), which is that the stereotype that constitutes Fogle’s ‘consensus gene’ is based on a set of examples chosen, not because they are typical but because they confirm the expectations formed by earlier ideas about the gene. I guess what he has in mind is the ‘one gene - one primary trait; one gene -one enzyme; one gene - one polypeptide’ series of ideas.  

Karola: One problem is that conflation leads to genetic determinism or a crude preformationism. Taking gene-P for gene-D is conflating the influence of a missing factor or a deviation from the normal condition (a mutant allele) with a normal developmental pathway. Gene-P explains, or rather predicts, a difference but not the normal production of a trait, about which gene-P as such cannot tell us anything. Gene-D has a causal relationship to its effect, while gene-P has a statistical one. The conflation turns a complex causal process into a linear, unconditional, non-contingent, and context-insensitive causal relationship.

Paul: Yes, that’s a pretty strong theme in this paper - also on p 4 of the book review.

3. Why are we so prone to conflate two distinct Gene concepts?

Ingo: Does conflating gene-P and gene-D have a genetic basis, and is this conflation-gene a gene-P or a gene-D?  :-)

Karola: Ingo is pointing to something peculiar: the gestalt-switch from thinking in terms of something like gene-D (or CtMG) to a gene tightly tied to phenotypes seems rather common (the question is also where is it common: among molecular scientists, or only among philosophical commentators, or among popular scientific accounts, in the media, in the public?) In the discussion about Falk, Hall and Griffiths/ Neumann-Held we wondered if that is just a public confusion, or a way scientists try to serve public expectations, or a general, deeper confusion (either between actual and hopeful achievement, or while popularizing your own work, or because some scientists really do have an inchoate genetic determinism at gut level)?

4. Esoteric/semantic issues:

Ingo: a) One the one hand, Lenny talks about the gene-P being DEFINED by its relation to a phenotype, and the gene-D being DEFINED by its sequence. On the other hand, he seems to define these concepts by their conceptual role (at least, the fact that you have two different explanatory roles implies for Lenny that you have two distinct concepts). How do these two considerations relate to each other?

b) Lenny says that there is nothing that nothing can simultaneously be a gene-D and a gene-P. How is this to be understood? He probably does not want to claim that there is no material entity that cannot both be a gene-P and a gene-D, i.e., both concepts have a disjoint extensions? His point is perhaps that a material entity falling under the gene-P concept is different from the same entity qua gene-D?

Karola: a +b) I think Ingo is rather addressing an ontological question here, namely if gene-Ds and gene-Ps do really exist or if they are just concepts that figure in our explanatory projects? The answer to that question is automatically addressing Ingo’s second point here: As I understood it, gene-D and gene-P can never be the same because they are logically, explanatorily and conceptually different epistemic concepts with completely different conditions of satisfactions, just because they are defined differently and play pivotal roles in different theories.

That being said, I nevertheless wonder if we can’t construe cases in which gene-D and gene-P come very close naturally and not by way of conflation. The strong distinction between gene P and D is based on a conception of phenotype being very distal from the molecular action. What if we define the phenotype molecularly?

Paul: One of the ideas I liked in Sahotra’s reductionism book was that genetic reductionism is OK when (amongst other conditions) the phenotype to be reduced can be reasonably characterized at the molecular level. E.g. eye color, yes; muscular dystrophy, yes; homosexuality, no; having legs; no. If you can give a clearly molecular description that is more or less the same thing as the phenotype then the presence of the sequences coding for those molecules may be the most salient part of any explanation of why some people have the phenotype and others do not.

In the book review, Lenny actually says something pretty strong about no gene P being a gene D. He says that the modern synthesis has been a search for gene Ps that evolve - that is, for genes that are statistically associated with particular phenotypes and that spread through a population by natural selection in virtue of that association, and that the search for such genes has not led to the discovery of any gene Ds that play this role.  I took him to mean by this that the identity of any given sequence as a gene P is not stable across evolutionary time - a point similar to the one Kim and I illustrate in Sex and Death with Fred Nijhout’s model of selecting a phenotype and in consequence altering the predictive value with respect to the phenotype of some of the genes involved in the molecular pathway leading to the phenotype. However, for phenotypes that meet the condition I just described - that they can be given an adequate characterization at the molecular level - this objection may not apply.

I guess Lenny might say that most genes that meet that condition will be disease genes, but I don’t see that this has always to be the case.
"ONE, TWO (TOO?) MANY GENES?"

Ingo: a). I am not particularly satisfied with Lenny's review article as a book review. It does not help getting clear about the core claims of the authors' discussed, and does not really offer a critical discussion of them. (And it does not tell us much new stuff about Lenny's gene-D gene-P distinction.)

b). I was curious what Lenny has to say about Rheinberger, but it is not quite clear what his take on Rheinberger is. And he does not offer good arguments against taking Rheinberger's position.

c). The way Lenny pushes his distinction in this review makes me wonder about the nature of his distinction. Does it actually have a strong descriptive basis (two concepts that really and it just has to be made clear that there is this conflation), or is it possibly a normative tool (suggesting new gene concepts as Griffiths & Neumann-Held do)?

Karola: Responding to Ingo’s point a.) On the one hand, I must say that in this review article Lenny’s own theory gets a fair treatment at the cost of several chapters in the book that would also have been worth talking about. Also the chapters being reviewed are seen more in the light of his gene-D – gene-P distinction than much other issues. Beurton’s chapter gets a rather long discussion while the summing up is cut way too short. On the other hand, this doesn’t mean that I haven’t learned something from his review. Some things remained unclear: is the population-gene the same as gene-P, or is it gene-P before going molecular? After all there are plenty of examples of gene-P, and Moss excepts the explanatory role played by it, while he is completely cynical about the pop-gene, which not even seem to have any examples, only a story attached to it (with which I generally agree). At the end of Moss’ treatment of Gilbert I was left confused if his criticism addresses Gilbert (or his developmental gene, which I understood being exactly gene-D?), or rather his lack of critical conclusion, or the theory of development underlying gene-P? 

On Ingo’s point b.), although it is more descriptive than analytic, I actually found Lenny’s review of Rheinberger’s paper quite helpful, and critical enough in its take-home lesson. Moss helped me to understand Rheinberger’s take-home lesson more clearly.

Paul:  I think Lenny is not criticizing Gilbert’s account of the developmental gene, just calling for him to draw more radical conclusions from what he has presented.

I had an empirical question about this paper. On p. 3, Lenny seems to envisage the same polypeptide being generated from different coding domains (or combinations of sequences). What does he have in mind here? Two copies of a gene (paralogues) being used on different occasions in the same cell?

