
DR. FREEMAN:  Thank you. 


Dr. Hirschfeld?


DR. HIRSCHFELD:  I was kind of surprised on the tree diagram that the Native American populations were closest to the Pacific -- I think it was Polynesian population, which seemed to be difficult to reconcile with the idea of populating the New World through the Bering Straits, the Northwest --


DR. FELDMAN:  I think if you looked at your tree, I think you see a similar thing with where the -- on the Y chromosome.


DR. UNDERHILL:  There is certain Y lineages that trace their ancestry that are in Polynesia that, you know, have shared markers with some in North America, not necessarily in South America.


DR. FELDMAN:   Yes. 


DR. UNDERHILL:  None of your populations is South American but again we are talking autosomes versus --


DR. FELDMAN:  That is right.   Yes.  Distance -- you have got to remember that was genetic clusters and not geographic clusters.  We did not try to --


DR. HIRSCHFELD:  That is what was surprising.


DR. FELDMAN:   Yes.  So it may say something about which were the antecedent populations that went this way and went that way through Asia and going north or through Asia going south.  That is what it may tell you.


DR. HIRSCHFELD:  Can I ask one more question about the slide that I asked the other question about just so I understand?  The 93 -- you took your complete dataset and it sorted into the --


DR. FELDMAN:  The six clusters.


DR. HIRSCHFELD:  -- K=6.  Was that -- that was largely due to the seven percent that was between continents.  Does that mean that the other 93 percent were too noisy to provide -- to carry a clustering effect?


DR. FELDMAN:  Yes.  Essentially that is correct.  What this technique does, which is you can access a program called Cluster or Structure, there are two of them, Structure is the best one, and it looks at every single marker and looks at the level of heterozygosity, looks at the alleles at each of the markers, and then says what is the most likely configuration for this allele and for this individual and how close is that individual to every other individual.  So it is a long process to do this.  It includes both the 93 percent and the seven percent but the 93 percent is what is distinguishing the subgroups within each of those continental clusterings.  The seven percent is essentially what is used to distinguish the rest of them but that is essentially the answer.  


And, as I showed you, that 93 percent seems to be able to work very well in the Americas and not very well at all in Eurasia.  It seems to work pretty well in Africa and to some extent in Asia even though there is a history of a lot of migration among the minority groups but if you look very carefully at our Asian groups and then look at the linguistic profiles then you will see that the clustering matches linguistic profiles rather well.   
I mean, there is Sinai (phonetic), Tibetan, there is Alteic, there is all these other language groups.


DR. WITZIG:  Sorry, I had to leave but I just missed the end.  In terms of pharmacology and enzymes, is there any evidence that is more important genetic data within the seven percent, that is difference between continents?


DR. FELDMAN:  This is what I was referring to with respect to the debate between Wilson, et al., and Neil Risch, et al.  If you look -- I do not know how many people have seen neil Risch's paper, which was -- 


DR. SHRIVER:  There are copies of the paper that was just handed out to everybody. 


DR. FELDMAN:  Is that right?  


DR. SHRIVER:  Yes.


DR. FELDMAN:  Oh.  


DR. SHRIVER:  Both of those papers.


DR. FELDMAN:  Okay.  That was in Gene Biology, which is an on line journal.  What he did with this particular issue, and there is some question as to whether it is the right thing to do -- if you look at what Wilson, et al., did, is they found four clusters and they looked at each of six drug metabolizing enzymes and looked at the variation in allele frequency across each of the four groups.  And what Neil said was if instead of using the four groups, I made three groups and called them continental by putting New Guinea with Asia, then how much better separation is there using what Neil called the racial groups as opposed to the genetic cluster groups.  And he says there is more variance among the three clusters than there is among the four genetic clusters, the three racial clusters than among the four genetic clusters.  But he said it is extremely close. 


If you look in that table there you will see that the amount of variation -- I think it is table 3.  I do not happen to have it with me.  I am going from memory.  


DR. SHRIVER:  It is the Goldstein paper, right?


DR. FELDMAN:  No.  The Risch, et al., paper.  It is table 3 and it is on page 9 -- is it?  Yes, page 9.  It is the table at the bottom and for my money -- if you asked me what is the essence of Risch-Wilson, et al., debate, it is that table because there is no issue about whether the clustering using the genes -- using the 20 markers was correct or not.  The question is what is it used for.  And the original article by Wilson, et al., was aimed at saying if you are a pharmacogenetic company and you want to develop a profile of variation among individuals then your first cut should be using genetic clustering.  Risch, et al., say your first cut should be on self-identified race.  And that is where this table has its importance.  


If you look across those three things there you will see that five out of the six variances are higher than the variances -- corresponding variances among the four and that is -- Risch said this is the key point to tell you that it is more important to look at self-identified race than it is to -- these numbers here -- he will say that these numbers being higher than the corresponding numbers in -- is it table 3?  I may be wrong with the tables.   No, it is not table 3.  I am sorry.  


DR. SHRIVER:  Table 1.  And this is actually what Wilson did.  He is just reporting how Wilson --


DR. FELDMAN:  Yes. 


DR. SHRIVER:  -- grouped together the New Guineans with the --


DR. FELDMAN:  Yes, here it is.  Yes. 


DR. SHRIVER:  -- Ethiopians with Africans. 


DR. FELDMAN:  That is right. 


DR. SHRIVER:  Which is actually a straw man.


DR. FELDMAN:  And Risch says that he did it wrong and that if you look -- it is table 1.  Sorry, not table 3.  He said if you look at the corresponding numbers in column 5 and column 9, which is the corresponding variances, that the variances here, one by one, are higher except in one case, than -- this is the case here.  The fourth one is lower.  And that is Neil's case that it is better to look at what are called racial classifications because you see more distinctions as reflected in the variance.


My position is that we are so long -- so far from knowing whether this debate can be answered at the moment using 20 markers or whatever it was that Wilson, et al., used and this joining of New Guinea with Chinese populations to force them into calling them an Asian race, I think that this is a long way from the truth.  But it does not get over the problem that if you are a pharmacogenetic company, what is the first thing that you should do with respect to developing identified drug resistance profiles that differ from one group to another or should you just focus on individuals.  


DR. HIATT:  Not from the standpoint of a pharmacogenetic company but from a standpoint of a physician, this sounds like good news because if they are close in terms of classification a physician can use a person's self-identified membership in a group to make a useful decision in terms of their care.  That sounds like a good thing.  That does not mean -- there is another part of this conference which is the sort of sociologic aspects of categorization but just if we limit it to the useful information that a physician needs to make a decision about care of a patient, it would seem that the Neil Risch side of the equation and argument would be the one I would go for.


DR. FELDMAN:  If I can just give you a brief answer.  That was exactly the point that Risch was making in this paper that from a medical point of view or from the point of view of Roche Pharmaceuticals or whomever that that is the appropriate way to go as opposed to going through the genetic clustering.  I would say it is premature and that we do not have enough information on that to be able to answer that yet.  But the point is that the debate is open and it is something that can be answered scientifically once we get over the issue of how you make the definitions of the second class, which is what called the racial classifications. 


DR. FREEMAN:  Dr. Jackson?


DR. JACKSON:  It seems to me the one thing that is missing from our discussions is something that is coming between self-identified ethnicity and the actual DNA, and that is we have not talked about gene expression.  We have not talked about components of the ethnic identification that can alter gene expression.  So what we are looking at with the pharmacogenetics, we are looking at response to particular drugs, but we do not know what is influencing, what in that self-identification as African American or European American or whatever might be triggering particular kinds of gene based responses.  Until we address that, you know, you are quite right, it is premature to partition this in some kind of binary fashion.  It is either genetics or a self-identification that matter.  No, we need to understand better what this self-identification actually infers physiologically and how it impacts on the genome.

Heurtin-Roberts


DR. FREEMAN:  Dr. Witzig, let's go to the audience.


DR. HEURTIN-ROBERTS:  My question is with reference to the pharmacogeneticist or the physician, wouldn't it matter what national or societal context the question is asked since self-identification differs according to sociological context?  And as we have heard before, identification by self or attribution of race is very fluid and changes within a person's lifetime so that how one identifies one's self in terms of America may be very different than how one identifies one's self let's say in Brazil or in Sub-Sahara in Africa.  So I think the question of self-identification is something that bears very much.  So I think to compare that with genetic clustering is somewhat problematic and, as you say, it is premature.


DR. FELDMAN:  I think you are right and that reinforces what Fatimah said.  However, I think that the point to remember -- and Neil in his paper stresses this about four times -- is that either way, whichever way you do it, genetic clustering or the other method, that the emphasis on doing the clustering is to push the epidemiologist into asking what are the environmental correlates that go along with whichever classification and, in fact, Neil in his paper stresses the fact that the clustering that was done by Wilson, et al., had nothing to do with pigmentation.  


It had nothing to do with any of the visual signs.  It was done with what you would call "race neutral" markers.  Things that had nothing to do with what a physician would normally see.   Having done that, we can then, I think, focus on what are the environmental correlates that go along on the one with the genetic clustering and on the one hand with the other kind.  We know very well that if you were to look at that continental breakdown that the amount of poverty and availability of antibiotics, et cetera, in a lot of those clusters is  not the same as it is in other clusters. 


So I think that both you and Fatimah are correct in drawing attention to the other parts of the clustering that need to be taken into account. 


DR. FREEMAN:  Yes, Dr. Witzig?


DR. WITZIG:  Yes, I just happened to review the Phase 3 data on the new antifungal posaconazol (phonetic), which was expected to affect Asians differently and, Dr. Jackson's question going to gene expression, they found no difference and there is not going to be any recommended dosage difference in this particular drug.  That is the first thing so I think that needs to be taken into account.


The second thing, as a clinician, when you see patients you want to start them always -- almost always on the lowest dose of the drug and see what their response is.  If they somehow need to go on a higher dose their condition must be -- in the pre-HMO, the era perhaps that you would like to admit them to the hospital and see what their response is regardless of ethnicity.  So I think that would be a good solid clinical practice you would want a physician to do.


And the third point I want to make is that drugs historically have come from plants and these plants have come from all over the world and different ethnic groups have had different evolutionary exposures to these different drugs.  And in one of my areas, which is malaria, we really have not seen any difference in quinine, which comes from South America, or Dominicin  (phonetic), which comes from China, in dosages varying ethnically.   So as a totally ignorant geneticist, I just have a hard time separating out the seven percent difference to making a massive difference in drug dosage in the future and I am afraid that if we go to individualizing drugs it is just going to separate the world out even more into the rich and the poor where the poor are just getting whatever is available and we all have our separate DNA profiles and drug availabilities.


DR. FREEMAN:  Dr. Hirschfeld?


DR. HIRSCHFELD:  This is fascinating.  I just have too many questions.  I apologize.  The dimension of contrast in the Risch paper was region, continent of origin rather than the race in a sense.   


DR. FELDMAN:  Mm-hum. 


DR. HIRSCHFELD:  Okay.  And the second thing is how do you choose and how did they choose which markers to investigate?  Is that motivated by something about what the gene presumably controls or just is it convenience for methodology?


DR. FELDMAN:  No.  In fact, if you were to do this using some knowledge about what the gene controls you would not be doing something blind.  You would actually be doing a nonrandom sample of the genome.  And why these studies have validity is that they are actually chosen completely randomly and the very first study of this kind by Bokak (phonetic), et al., in Luca Cavalli-Sforza's lab, which looked at actually 29 useful markers, that was the first study which chose markers that were not chosen to vary highly among Europeans.  And for the first time they showed that variation in Africa was higher than it was in Europe.  And that was because the markers were chosen randomly.  And these markers here are chosen randomly. 


The ones that Peter was talking about are chosen essentially randomly.  They have nothing to do with any gene that makes anything that we know about.  And it may turn out in ten years time that these short tandemly repeated pieces of DNA do have some function but at the moment we do not know that they have any specific function except in certain very specific cases and those are eliminated from this study.


DR. FREEMAN:  I think this is a very critical debate and that is why I have let this go over time because we would have gotten back to this later anyway.   I think this is a very critical debate but I remember when the paper came out, the Neil Risch paper, and I was one of the people who was asked by the Journal of Nature to comment on the paper, though I am not a geneticist.  And I have some concerns about it.  I do not know how it is going to turn out.  I think you are right to say that we do not know but I have a concern.  


We have painted the picture through Peter Underhill, in particular, at this conference about the broad meaning of migration and using Y chromosome as a metaphor for population migration without respect to medicine.  I take that to be the broader -- if you understood that, I think you would have the broadest understanding.  Because we are medical people, we are constricted at how we look at things through the lens of how you could treat people with something.  But in my thinking there is a much broader important way to look at all these issues and I think, Peter, your lecture yesterday showed that broad aspect, although you are looking through one chromosome.


So if it turns out that we are leaning towards treating people according to race for certain maladies through drugs or the ACE inhibitors and things, we see a lot of variation.  For example, ACE inhibitors seem to work less well in African Americans, I believe, compared to Whites the way we define race.   The question is are we going to say that that statistical difference, it could be 30 percent versus 15 percent different just to make up a number, should be a marker for a total racial approach to treatment?  


I was just at a meeting Saturday where I spoke with a Black cardiologist and raised the question, "Well, you know, I am afraid that this is working against Black people because if 70 percent of people who are Black respond to ACE inhibitors and 30 percent do not, and yet the commercial that is being painted is do not use ACE inhibitors on this group, 70 percent of my population is not going to be helped by this and maybe actually it may be the best drug." 


So my question is -- not that I know the answer to this  but I worry that through the lens of medicine, which is so powerful a lens in the press and the media, the public, we could be spreading information that would confound our real understanding of human interrelationships.  That is my concern.  In fact, as people identify themselves, there is such a broad area for difference now, yesterday we were told that Walter White, by Dr. Davis, was a civil rights leader who appeared to be White.  And it turned out it was calculated he was 1/64th White.   63 -- 64.   He was 1/64th Black so he is mostly White if that is accurate.


Now, if Walter White went into the office of a doctor, if Walter White did not say anything, the doctor would probably think this is a White man.  Now, where would a person like that fall because the doctor is looking at external appearance most of the time and see people's skin color, hair, and features.  So I am just kind of wondering where this would lead us worrying that the whole issue of what we call race and we try and take a scientific perspective and a social perspective, which we both heard yesterday, where would it lead us if we begin to see ads as I have seen recently by commercial drug companies that say, "This is the medicine for Black patients to use."  I mean, that actually has occurred.


There are now studies through the NMA on all Black populations and I am not speaking against those studies with respect to cardiovascular drugs, and I had a lecture on that recently.  My worry is that if the factor that we are measuring a difference in on a genetic level with respect to a medicine is really across the whole human population but is statistically different in Group A and Group B, where does it lead us to focus only on the group when maybe the kinship is across the groups with respect to that factor?  This is speaking theoretically and doctors have to practice medicine in a practical way but I just -- as we mix these things that lead us to understand the meaning or meaninglessness of race and at the same time we are superimposing for our medical providers maybe you should use race, which is a false concept.  I am just a little troubled by this conflict.


DR. FELDMAN:  I think when Neil's paper was reported in the New York Times and this happens too much, they -- let me read you from a paragraph in the paper so that this is part of it that did not get into the New York Times.  "From an epidemiological perspective the use of genetic clustering as suggested by Wilson, et al., instead of self-reported ethnicity will not alleviate but rather will actually create and/or exacerbate problems associated with genetics by inferences based on racial differences.  The true complication is due to the fact that racial and ethnic groups differ from each other on a variety of social, cultural, behavioral and environmental variables, as well as gene frequency leading to confounding between genetic and environmental risk factors."  He is really explicit in what he is saying but I do not think that when it was reported in -- the paper was reported in the New York Times he was essentially saying we should go back to race based medicine. 


He went on to give an example, a mathematical example.  It takes up a page-and-a-half where the conclusion is "Although a genetic difference in treatment responses between these two groups is inferred, the conclusion is completely confounded with a myriad of other ways these two groups might differ from each other, hence the culprit may not be genetic at all."  


It is a problem that it does not get to the public the way it should get to the public.


DR. FREEMAN:  Yes, and I was having that discussion with Mark Shriver at breakfast this morning.  My concern about scientific findings being transmitted to the media and then the media depicting it the way that it does probably for dramatic effect then that gets to the public and so if it -- I remember a few years ago somebody said Blacks metabolized nicotine differently from Whites measured by cotinine in the urine.  American Health Foundation study maybe about eight years ago.  It got to the paper saying Blacks metabolize nicotine differently from Whites.  That is what got to the American public.  And so I have a concern.  I think we need to be very, very thoughtful about how we frame these discussions and particularly if it is still an unknown, as you say, and I tend to agree, and Dr. Jackson tends to agree, and I think that is one of the things that, hopefully, we will have a further debate on before the end of this day.


The question of some things that may seem practical, like Bob Hiatt said, it looks like it would be better for doctors to be able to say you are a Black patient and, therefore, I will start you with this drug versus another one.  Make it simpler perhaps.  In a way, yes.  But in a way it might confound our real understanding of people and it might work against human understanding issues because the medicine and the doctor part of this is very powerful with respect to the population's understanding.  It is a very delicate matter so I think we need to perhaps go more deeply into this before the day is over.


I think we have spent more time than assigned to Dr. Feldman's talk but I said I think that this is something that would have come up later anyway. 

