Biology in Society

CCT 645, Spring 2003

Tasks in preparation for Class 9 (4/7) Social negotiations around genetic screening

On Rapp’s article: Take note of the different constituencies she describes who have a role or stake in the implementation of new reproductive technologies.   How does this differ from the medical model?  How and where can these different voices be heard?  Do you think they should be?

I have heard some argue that prenatal diagnosis and selective abortion would reduce society’s burden in having to give special care for very disabled people and thus free funds for general health care, education, etc. for the mildly disabled.  I have also heard the strong counter-proposition that such “genetic purification” in practice works against tolerance for the usual range of variation and measures to care for the abnormal.  To understand the logic of this proposition consider an analogy:  The health and fitness boom of the 1980s seems to have reduced tolerance for plump, “overweight” people.  Those who have kept themselves trim tend to think that overweight people ought also to be able to do something about their figures.  In the light of this analogy, Rapp's articles, and your own experience, what do you think about the contention about “genetic purification”?
On Paul’s article:  After reading her article, consider the same proposition, but with “prenatal diagnosis and selective abortion” replaced by “neo-natal diagnosis and therapeutic interventions” and “genetic purification” replaced by “genetic identification and labeling.”  

Additional notes from past classes:

Problems in interpreting evolutionary change as natural selection

Natural selection as form of explanation/interpretation restricts our thinking about the evolutionary or historical development of any character (trait), in the following ways:

-- Nature is readily personified and thought of as having its own force or power (not only in Darwin, but in current usage, by biologists and lay-persons alike).

-- Remember that nat. sel. is a metaphor, i.e., there is no selector (not even “the environment.”)  We can act as if there were one provided we can identify the selection criterion, i.e., the character and its effect (that led to the increased frequency of that character over time).  This means we, as interpreters, have to look back and make a bridge between now -- a character and its current function -- and an earlier time when this character was rare or absent in a population.  We have to correlate the effect or function of a character with its increase in frequency over time.  Only in special cases can we do this, e.g., cases of:


single function for a character;


effective independence of the character and its effects from those of other characters; 
character reproduced over time;


consistency of organism-environment relationship.

-- From our knowledge of biology these special conditions are likely to be rare.  A consequence of their rarity is that, to make evolutionary history explicable by natural selection, biologists


collapse "selection" to mere differential representation;


make claims about current functionality, unaccompanied by evidence of historical origin; 


assume that the current function (so ascribed) accounts for the character, creating a necessity of what we observe in the present; 


invoke the same textbook cases;


do lab. work on selection in which they literally select;


concentrate on looking for cases that might fit the special conditions.  

--By looking for the special cases in which natural selection (following a careful definition) might be expected to apply, evolutionary biology squeezes out many aspects of organisms:


characters that are not singled out in the living activity of organisms;


development of a character as against snapshot characters (at some point in the life cycle); 


developmental & ecological flexibility contribute to the origin of characters);


inheritance can be rephrased as partial reproducibility, and as such can include the 
environment, not just characters tied directly to genes;


functional characters have to be re-constructed, not just transmitted.

--Historical explanations that invoke natural selection often lead to simplistic social explanations, ascribing some function to an aspect of social behavior and inventing a story as to how it originated and could become established in a population.  If a person is committed to natural selection as the explanation of evolutionary change, including change in human society, then, if evidence is lacking, the person usually tells a story to cover the missing elements.  The plausibility of such stories depends a) on the absence of alternative explanatory styles and b) on the desire by the reader to see that (aspects of) society are functional or apt.  Ironically the evidence lacking is often the historical part of a proper natural selective account so aptness of current function gets emphasized, just like in pre-Darwinian Natural Theology!

--Explaining change as the differential reproduction of variants with different fitness mimics the physical and experimental sciences, where the properties of units dictates their interactions, behavior, and trajectories over time (see Taylor, P.  1987. “Historical versus selectionist explanations in evolutionary biology.” Cladistics 3(2): 1-13, or Taylor, P. 2001. "From natural selection to natural construction to disciplining unruly complexity," in Thinking About Evolution: Historical, Philosophical and Political Perspectives, edited by R. Singh, et al.  Cambridge: Cambridge University Press).

A different ideal of historical/evolutionary explanation is to balance discussion of current function with examination of “origin and history.”  That is, we could examine the situation and sequence of events out of which the characters have developed.  For evolutionary change this would mean de-emphasizing the differential representation and shifting attention to 1) the aspects of an organism's development, behavior and ecology which condition the original origin of characters and 2) the contingency of historical/temporal pathways.

Recall contrasting interpretive themes:

adapted, fit to situation
current function seems so good, even optimal or perfect, that the story doesn't have to fill in much history of how it came to be

vs.  constructed
many strands come together or coalesce over time to produce an outcome, which is thus open to change at many points in the process.

Follow-up questions:

1.
Examine the definitions of natural selection in a few biology textbooks and comment on a) how closely they match Darwin’s or b) whether they meet the standards proposed in Peter Taylor’s articles.

2.
Are genes selfish?  What does it mean a) to make genes the unit of natural selection; and b) to describe them in terms of human emotions?

Galton & regression to mediocrity

•Any two correlated variables can be fit by a “regression” line and will exhibit “regression.”  That is, for a given value of x the corresponding y's will sometimes be further away from their mean (case 1), sometimes closer to the mean (either on the same side x is (case 2) or, less often, across the other side (case 3), and occasionally further away from the mean on the other side (case 4).  On average, however, the y’s will not deviate as far from their overall mean in the direction that x does from its mean (i.e., case 1 +case 2 -case 3 - case 4).  

•For extreme x’s, cases 1 will be rare and 3 & 4 even more rare, so regression implies y’s are simply closer to the mean.  But for average x’s—and there are more of these than extreme x's—some y’s are further away (cases 1 & 4).  In short, “regression to the mean” is a bad choice of terms because regression/correlation does not imply that for any x, the corresponding y will be closer to the mean.

•So, if x is parental height and y is offspring height, regression of y relative to x does not mean that over successive generations the spread in heights across the population will collapse on the mean.  (Galton’s choice of terms adds to the confusion about this.)  It does mean, however, that tall couples cannot be guaranteed that their children will be, on average, as tall.

•Contra Galton, regression does not mean that mass selection will fail, it just means that selective breeding of tall couples will not lead to as great an increase in average heights as it would if the tall couples "bred true."

•From the technical points above we can infer that, on a social level, Galton wanted not just for the population to improve, and for selective breeding (on a scientific basis) to contribute to this, but for the elite to be able to perpetuate itself, and not slip back into mediocrity.  By extension, I suspect he was also concerned that civilized England maintained its dominant position with respect to other cultures and nations.

Styles of causal explanation & their relation to ideas about action:

Heuristic 1:

The causes proposed
reflect
social actions desired/ supported

because

the categories used (& thus data collected)

& assumptions needed to make causal claims from patterns

are places where social assumptions can influence the scientist's decision, &

science cannot be done without decisions in these areas

Heuristic 2 :

When people make explanations look at how they attempted to identify or locate the causation and consider alternatives/ tensions.  If a scientist is emphasizing, say, a unitary cause, consider the multiple factors they are excluding.  (see chart of tensions below).

This will help you raise questions about the other commitments that influence their choice of questions, categories, factors, and admissable explanations.  The causal explanation advanced often corresponds to their commitments to certain forms of social action, e.g. Galton didn't measure any environmental variables and was thus able only to reach conclusions about (supposedly) inborn characters; Davenport and others similarly denied the significance of Goldberger's experimental evidence for dietary basis of pellagra.  Can you identify similar divergences in explanations of causes and proposals for action in the case of other diseases, e.g. cancer, AIDS?





Some tensions:

	local/focal , proximate, single factors <---->

+ certain background factors
	synthetic, multiple factors

	/      
	     |
	\
	/     
	     |
	     \

	assumed

|
	controlled
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	generally interacting
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	|
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	“unitary”
	engineering,

experimental
	“background”
	holistic
	interactive, synergistic
	“constructnst.”


 -- internal to some object (e.g. each individual person) vs. in the external relations

 -- in the present situation vs. in its history

causes exposed by:

	some data
	+ some assumptions
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	\
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	\

	naturally variable observations
	 experimentally controlled ones
	
	bias
	plausible
	bits of evidence

	     |
	\

	“false” correlations
	good comparative work


Heuristic 3:

More proximate causes (e.g., a lung cancer gene) are not necessarily needed to ensure the most effective action.  (E.g., we can encourage people to stop smoking independently of knowing the genetic mechanisms).
