Genes Reading Minutes 5 (Dec. 11)

Ken Waters:
Molecules made Biological (2000)




Genes made Molecular (1994)

Why we read the later paper in addition to the more well-known one?

· Same fundamental position as ‘94 paper but clearer

· Truer to his reductionist position by rephrasing metaphors in causal terms

Waters’s molecular gene concept seems to capture fairly accurately a lot of central tendencies in discourse amongst primarily molecularly oriented researchers in genetics. 

Mixed-functional definition seems simple and attractive: It is a necessary condition that a gene be a string of nucleotides, but apart from that the gene has to be defined functionally and not structurally. The gene is a certain kind of structural object that has a certain kind of function, but with the structural condition minimized.

From Concept of the Gene to Gene concept:

Waters is changing the ground rules: not the concept of the gene but the gene concept: What is unified is not the object conceptualized, it is not that there is a unified kind of thing out there, but rather that there is a way of thinking about things which is the same way of thinking.
When people originally started arguing about whether or not genes are a unified category they wanted genes as objects to be unified. Now we moved away to a unified gene concept.

Waters’ reply to Kitcher:

Kitcher wants to know under which condition a chunk of chromosome counts as a gene. But geneticists have been changing their idea about what a chunk of chromosome is. Hence they were not just changing their account of the conditions a chunk of chromosome has to meet in order to be one gene rather than two, they were changing their ideas about what a chromosome is as well. The idea is that you might have exactly the same set of conditions under which a chunk of chromosome is gene, but your definition of gene, your idea of a gene, would have changed because what counts as a chromosome has changed. 

Two moves to keep function unified: 

1. Excluding un-transcribed regulatory regions. We wondered if it is the case that in certain contexts real working biologists treat un-transcribed regulatory regions as genes (e.g. in the medical context)?

2. Waters emphasizes the function that most plausibly appears to be unified: determining linear sequence of a gene product. But, that is not necessarily the function of focal interest most of the time!! Conformation is where function occurs with protein coding genes, but with transcribed regulatory regions it occurs in all sorts of loci.

4-tuple: Waters’ clear and neat way to describe his gene concept: n, l, p, c (nucleotide sequence, linear sequence, product, cellular context)

Consensus Gene

? What does the unified gene concept do for us? Can it deal with the nasty cases brought up for instance by Fogle?

Waters doesn’t talk about the tough cases of transplicing, or m-RNA editing. 

?: How does Waters’ definition of a gene illuminate the idea of genes for micro RNAs, a regulatory role in which the transcript of whole is just a starting point?

Fogle claims that the consensus gene concentrates on the unproblematic cases, but see Bertrand Russell: ‘A definition that works in easy cases is no use to anybody!’

?: How different is Waters’ gene concept from Fogle’s consensus gene concept? Fogle would think that something quite similar to Waters’ gene concept functions as a stereotype, which distracts attention from the large number of problematic and non-stereotypical cases (but how large?). People tend to forget the problematic cases they have seen and revert to the stereotype (e.g. Rob Knight’s example with cases of transplicing). But maybe that is cognitively efficient? 

The use of a unified concept for Waters (see 2000 paper, footnote 2)

??: What does Waters’ account accomplish? Of what use is a unified account of the gene? 

Why is it that we still have a gene concept with which so many people are still happy? What Ken seems to suggest is the idea ever since the earliest days of Morgan et al has been that genes produce chemicals, which play some kind of role, and it is the thing that makes the chemicals that ultimately make the cell the object that it is. Then you end up with the slightly more specific notion what of genes do, namely specifying the order of either RNAs or amino acids.

Waters’ original idea was to vindicate reduction. He set out to give an account that maps on to the classical gene concept, which leads him down the path of looking at function, but by going from function as phenotypic expression to something much more proximate. That might give you a cleaner causal paths but – in more problematic cases - forces you to an ever more radical reduction of the function. A radical critique of Waters would say he has given up structure altogether, function has to be materialized, but with materialism has been replaced with ‘nucleotidism’.

The claim in the new paper seems to have shifted to the view that there is a coherent, general concept of the gene and that it plays a central cognitive role in contemporary molecular biology. But wasn’t the game to make it structural? How much structure is left at the end of the day? The focus on function serves his case against antireductionists: going molecular is still a game inside biology! And here we definitely agree with his approach to what is distinctively biological.

If the word ‘gene’ is retained as a useful shorthand, its utility is ‘to remind biologists of what drew their attention to certain DNA sequences in the first place’ (Keller)

The role of context: 

Waters wants to define a function that can be abstracted away from the context - the correspondence of linear sequence between a gene and its product is meant to be something intrinsic to the gene. So how much context do you let in? He defines context differently with respect to the structure and the function of the gene. The application of the former is sensitive to context of investigation; the latter is sensitive to cellular conditions. 

What is produced from a single gene might differ depending on context in numerous ways, but Waters is going to abstract away from these differences. This helps to rule out as genes factors in the cell which make a difference in a product that is not a difference in the linear sequence, and hence to rule out things that are not DNA sequences. But because splicing affects the linear sequence of the product, Waters says that the factors determining alternative splicing play the same, special, role as genes. But there are surely a whole range of such factors that can play this special role (those determining alternative splicing, supplying guide RNA for m-RNA editing and those determining where transcription starts and stops. 

A good definition ought to contain identity conditions that you can apply to a particular case and you can say whether you are seeing one, two or three genes. Fogle’s challenge is that you can apply an idea very like Waters’ while, in difficult cases, leaving it an open question whether some sequence is one or two genes. 
?: Is he right and how common are those cases?

Waters’ account is full of interesting details and sensible considerations, but the question of how to frame these details still seems open. To what extent is this a prescriptive account (biologists could get by with this minimal concept) and to what extent a descriptive account (they actually do so). 

General comments:

Waters has a optimistic picture of science: Things are pretty much okay, the way people (or scientists) are thinking is cognitively virtuous, and that is perhaps the main difference between Waters and a lot of the other people we have read. Whatever the way a gene concept works, the question is ‘Does it work’, and Ken would say it does. Keller, for example, is also sympathetic to the idea that the gene concept works for people, but is also very sympathetic to the notion that it has become becomes increasingly vacuous. 

Lenny Moss versus Waters

Lenny clearly thinks that the way people currently think about genes leads to systematic conflation of different ideas. Lenny suggests that different people think in different ways, but Waters is more focused on the core tradition of biochemically-oriented molecular biology. One of Lenny Moss’ possible objections against Waters’ account is his exclusive focus on the polypeptide on the level of function, because anything beyond the linear structure would become unmanageable. Since being unmanageable is not a principle position, the question is how Waters would respond to this.

?: So one interesting question is, even if the unified gene concept is a good descriptive characterization of the scientific community Waters is working with, would it work the same way in different communities, and does this concept have any normative force in these other communities?

