Genes Reading Group, Minutes 2. (Nov 13)

Aim of the project: formulating testable causal claims (e.g. the way a scientist thinks about the gene is correlated to the kind of work he is doing)

Fogle: The Dissolution of Protein Coding Genes 

1. Consensus gene = Cluster concept?

Fogle proposes a ‘consensus gene’ (5), which might be understood as a cluster concept:

‘[F]lexibility is maintained and genic definitions should be read only as statements about common gene patterns, e.g. most genes have introns that are nonfunctional and most have exons that are functional.’ (14)

The idea is that a sequence is scored as having more or less of these features from the cluster associated with the gene concept:

· Has an RNA transcript

· Has a TATA box

· Contains an open reading frame

If a sequence has enough features, it is a gene.

The Classical Molecular Gene concept, the concept of a sequence with all the features, functions like a prototype for the gene concept.

2. The gene as an idealization

Fogle’s consensus gene shows reference to abstraction and idealization:

‘The consensus gene is an abstraction of molecular detail, a socially generated model for what a gene is supposed to be [...] against a backdrop of an idealized construct.’ (5)

Consensus gene: abstracting away from empirical detail and different contexts, a procedure Fogle is criticizing eventually.

Cluster concept: The ideal gene functions as an exemplar, a prototype, and you judge empirical cases on their distance from the prototype.

On the other hand there might be a potential disconnection between the two views (idealization and cluster concept):

· Idealization: abstraction that captures what is common

· Cluster concept: no member of the cluster has all the features that defines the cluster, but there has to be something shared

Reasonable story about how people think about genes: they have a stereotype in mind and look at complex systems for something that is close enough to this stereotype, or choosing a description that makes the complex case fit the stereotype.

Fogle has a rich list of problem cases that don’t fit the stereotype very well.

3. Rationale for Change:

Underlying rationale through the various changes in the definitions of the gene is to come up with something that can be identified structurally, so that genes have something in common at the level of chunk of chromosome, and this identity should be meaningful from a developmental or phenotypic point of view ( being a gene is not only a structural property but fulfils a functional role

4. Fogle’s criticism

Fogle criticizes the consensus gene concept for trying to combine in one a thing that has a single functional role (producing an RNA transcript) with a thing that has a single structural identity (an open reading frame with a Tata box in front).

‘There are no discrete functional packets or molecular mechanisms in the protoplasm to serve as guides to delimiting a gene’ (14)

He seems to be arguing that something like this happens:

Stereotype
( functional role goes wrong

(
structural features are privileged 





( structural feature fall apart

(
functional role is highlighted

The problem is that this leads to an inconsistent rating of key features across different problem cases in order to preserve the adequacy of stereotype. Thus, the consensus gene concept seems to lead to arbitrariness in defining a gene

Rheinberger: Gene Concepts

1. Historical Outline:

Here we felt that the standard (e.g. textbook) history was told in a way that in the end did not quite capture the fuzziness Rheinberger keeps talking about. There is a disconnect between the history he recounts and message he wants the history to convey (he is talking fuzziness and then there is integration after integration): things keep getting more and more complex but not necessarily conceptually messy.

One thing that is important for Rheinberger is the open-endedness of the concept. A predetermined account or definition of a concept would straightjacket future research; instead concept should merely point into the right direction) ( ‘contained excess’ (223)

Paul Griffiths commented that he likes Rheinberger for the overall theoretical perspective he brings to the topic but questions if he has thought through the details of applying this perspective to the gene. The most detailed argumentation is on 223, an example drawn from his earlier work where he states his existing view.

2. Idiolects and Gene concepts

A valuable feature of Rheinberger’s treatment for this project: you might be able to explain the differences in the gene concept as differences in idiolect between different sub-communities of molecular biologists: four or five communities with different gene concepts (though not worked out in detail). It might be better to start with a biochemist as the most minimalist physical conception of a gene, we couldn’t make much sense of the biophysicist’s concept of a gene. We agreed with Rheinberger’s description of a biochemist and a molecular geneticist (a more structural versus a structuro-functionalist view), but disagreed with his description of the evolutionary concept, which seemed rather the concept of a classical geneticist. We think that for contemporary evolutionary biologists genes simply function as proxies for units of phenotypes or traits. Developmental geneticists are rightly ascribed talking of switches for induction and the focus of the regulatory aspects, but Paul and Karola didn’t agree with the term ‘instruction’ (might be understood as information). 
 P and K’s Australian study has shown that developmental biologists are disinclined to talk of genes in informational terms, they are more interested in the underlying mechanisms.

How to get an operational grip on the gene as a variable object, what are the important variations? We thought one practical way was using identity conditions - when are two sequences the same gene? Concepts drive classificatory behavior and different concepts are derived from systematically different classificatory behavior. It is a problem, of course, to say what the difference is between conceptual change and belief change. But that issue can be sidestepped. The real interest is in explaining how variation works, how a concept that might work well in evolutionary genetics is counterproductive in developmental or physiological genetics.

3. Counting Genes (Fogle’s paper)

It is of no theoretical significance how many genes are there. However, how many operationally defined objects we can count using a certain measure is a significant scientific question. All three estimates are close to each other and so seem to use similar definitions; all are perfectly good measures of something and all figures are lying in a range of each other that can be interpreted as estimation error. Does the number of transcripts grossly overestimate the number of structural genes?

( The only point in counting genes, in knowing how many genes there are, is in the context of one of these specific operational definitions. We suspect that that the final definition used in recent counts to be something like the number of stereotypical structures with no reference to function since it is the structure that can be patented.

Someone will check on the definition used in those recent announcements. Try Adam Wilkins’ editorial in Bioessays
4. Trans-Splicing: The curse or blessing of a fuzzy gene concept

The case of trans-splicing doesn’t make sense against the backdrop of an idealized gene that is single reading frame with a certain function. In the case of trans-splicing you have something like two genes (two transcribed regions) that code for a single protein (Fogle’s examples are nematode worms and bacteria, 17-8)

( Translation seems to be the critical criteria that defines the two regions as one or two genes

( Possible consequence: by centering scientist’s thought about genes around a stereotype the consensus gene rules out as possible certain actual cases. Thinking about marginal case in terms of their resemblance of the stereotype, and then using the latter to make general theoretical arguments. Fogle claims that cases that don’t fit the stereotype are very common which messes up the theory.

? Ways of testing this claim empirically (Rob Knight has described a little test on his colleagues colleagues by 1. asking about possibility of two genes coding for one protein and 2. their knowledge about transsplicing). Would people reject a statement when not offered in the context of a specific case but accept it in the context of a specific case?

What is the function of a stereotype: Efficient way of carrying data about a large body of individual exemplars. 

Praise for a fuzzy concept?

The ever-growing list of empirical exceptions from the constructed stereotype, while criticized by Fogle, is happily assimilated by Rheinberger’s fuzzy boundary object

( epistemology of the vague and exuberant.

Fogle might be unhappy about the consensus gene because he regards it as not an efficient stereotype. If the exemplars are too diverse the stereotype cuts down a person’s ability to remember what they learned or did in the lab. However, he admits as one purpose of the flexible gene concept to link molecular phenomena to Mendelian genes. Could be expanded to other high-level views of the gene like the disease gene role characterized as a phenotype that displays a pattern of heredity, something that we could do molecular screening for.

Rheinberger sees blessing in fuzzy gene concept, seemingly judging the concept on its ability to facilitate scientific progress alone (excludes the wider context of science and the social impact of the concept) ( this seems a very localist perspective: people behave differently because it works for them and feeds their needs. We reply: it is an open question if scientists behave functionally or dysfunctionally. 

But there is a normative streak in Rheinberger: fuzziness promotes research strategies rather than blocking them: Vagueness is functional. Overlap between Rheinberger and E. F. Keller’s new book (Making Sense of Life): no judging of genetic metaphors but evaluating their productiveness. ( We were more critical about taking the felt need of a research community as a criteria of validity.

Epistemological tension: ‘practice defines a gene’ (225) (( ‘concepts define practice’
 Do we need to confront the direction of explanation here?

Rheinberger says (223) of concepts “to be tools of research, they must reach out into the realm of the future”. The use of analogy and metaphors and science often produces this effect: an operationally defined entity has certain properties ( Explanation of this object by reference to an analogy (that has additional properties) adds those additional properties to the original object ( investigation of the object with respect to the additional properties reveals that it has those features.

5. Questions to authors

? for Rheinberger: 

1. How could one refine the groups and the claims about them? What are types of biologists? What would be critical independent variables, what would be critical questions to ask to divide geneticists into distinguishable subgroups? Focus on laboratory work they do and technologies they use?

2. What exactly is his historical evidence (for the usefulness) of fuzziness? Could you flesh out your (in your own words) ‘sketchy’ historical account of the gene in this respect?

3. We were not sure if we understood your epistemological take-home lesson, especially the sentence: ‘in science every presumed referent is turned into a future signifier’ (p.235). Our understanding of it: a basic Derridian way of looking at science: you can never identify the reference of a term, you can only substitute a further term (e.g. ‘gene’ by ‘open reading frame’) = Derrida’s denials of the referent, the reference of language is always more language. But as a take-home lesson that seems a bit unilluminating, why should that be the basic message of the story? A better message in our reading of your paper is that a fuzzy concept has a generative function by not straight jacketing scientific progress.

? for Alan Love: to provide input from his recent experience of lab work on how to employ different experimental techniques to divide groups of scientists?

? for Fogle: 

1. Is it accurate to think about the consensus gene as a cluster concept, and if so, what are the cluster properties, and why you are unhappy with it?

2. A subsidiary question about idealization and abstraction: are you thinking of these as roughly overlapping ? You seem not to use “idealization” in the sense the term is used in philosophy of science, which has a positive epistemological overtones (as when -Newtonian mechanics treats a planet as a point-mass), but to be using it in a more pejorative way. Is that right?

3. Of the three measures reported by Fogle, does the lowest number, the one now being cited, comes from one of the measures loosing touch with the two others? Does the fact that the three now no longer produce congruent results further disrupt the gene concept?

? for Jason Robert: any thing on references about counting genes. What was the exact definition of a gene used to calculate final figure of 30,000 genes in the human genome by the Human Genome Project? We will check Genome issues of Science and Nature? Wasn’t there a website for estimating the number of genes? 

? for Ken Waters: Given that you would never include the regulatory regions in a gene, how do you explain the two quotes from Alberts and Lodish (p.15, Fogle) that a gene is the entire functional unit including regulatory sequences? Has the development of the field taken a direction you did not expect in 1994? Or are these quotes not representative or taken from an unusual context?

