
DR. FREEMAN:  Before the next question I am going to ask Dr. Shriver to come up here and I am going to stand and give you my seat.   I do not see Dr. Underhill in the audience.


DR. JACKSON:  He is right here.


DR. FREEMAN:  Oh, here.  Okay.  We are going to broaden this discussion for the next 15 minutes.


This has been a very, very fascinating morning.  I am going to ask Dr. Hirschfeld first to give his question.


DR. HIRSCHFELD:  I am trying to figure out a way to ask that does not sound confrontational but I will tell what my sentiment is not and let it go from there.  I am not sure that you are right when you talk about race and evolutionary history, which is what zoology is doing when it is making categories.  I mean, you get varietals under the species level but you get races when you do things like breed dogs for the Kennel Association.  You get a small number of races of dogs that are -- whose lives are organized such that they do not participate in mating with the largest population of dogs, which are mutts, right.


There was a race of humans and that -- possibly there was a race of humans and the last one was Neanderthals.  Okay.  They could arguably be the last group of humans that were sufficiently different that they would be a -- that a zoologist would make them a varietal.  The thing about that is that -- the thing about Neanderthals is that we do not have them any more.  We could have.  Somebody -- they could have been kept for the Neanderthal Kennel Association or they could have been kept as an old -- you know, they could have lived, existed, continued to be sustained as a population, as a co-population, but there is something about the way we think and act in the world that not only is misinformed about race but that would destroy any possibilities for race.


And I do not know, that strikes me as something that would be interesting to be able to account for, and I am not sure that it is encountered for entirely in terms of the dimensions of variation that we have been talking about here or the sources of variation that we have been talking about here.


DR. JACKSON:  The genetic evidence, the latest genetic evidence suggests that Neanderthals were a separate species, not a separate race.  The homoneanderthalensis and that first -- "homo" is the genus, "neanderthalensis" is the species.  So Neanderthals would be a separate species and by that definition we would not expect there to be cross fertility between homosapiens and homoneanderthalensis.  The taxonomy has a specific meaning.


Now, below the species category is the racial category and that is how it is conceived in zoology.  And so those are the taxonomic definitions but obviously when we talk about race in this country we are not talking about subspecies because we are all the same subspecies.  We are talking about some other level of organization and I put to you that it is a lower taxonomic level of biological organization.  That does not mean that it is not socially important.  It is socially important, you know, but those things are distinct.


As far as the dogs go, all the dogs are the same genus and species but there are racial differences in the sense that a Great Dane is a different race than a Chihuahua but they are interfertile because of the same species.


DR. HIRSCHFELD:  Interfertility is not the definition of a species.


DR. JACKSON:  Species, yes, it is.


DR. HIRSCHFELD:  No, it is that they do not typically and they do not typically because --


DR. JACKSON:  Well, we are talking about in a normal environment.


DR. HIRSCHFELD:  Right, in a normal environment you do not get two species -- 


DR. JACKSON:  Right, like lions and tigers.


DR. HIRSCHFELD:  -- in the same niche because they exploit the same resources so what you typically get is two genome representatives.


DR. FREEMAN:  Yes, Dr. Malcomson?


MR. MALCOMSON:  I wish I were a doctor.  I might not even be asking this question but the -- I am really intrigued by the Hap Map thing that you are doing seems significantly different from what you are doing in a particular way that I find kind of intriguing.  The Hap Map notion seems to be you are trying to kind of get a perfect balance between a completely random sample and a not random sample.


And the device, as I understand it, appears to be that ancestral geography can place you far enough back in time and in space that there is -- you can still attach some significance to the isolation of the population in the spot that you are in without making the mistake of attributing or being tricked by the isolation of that same population and to coming to wrong conclusions.


I am wondering how you hit that point in time.  In other words, the group of Americans who used to have at least some -- and I am certain not all -- of their ancestors in Finland, which is one of your groups if I recall, when were they in Finland and when did they -- were they ever not in Finland?  I mean, everyone agrees that at some point everyone started in the same spot so you are kind of creating some mid point between the beginning and now where you can map the stuff out sort of responsibly and usefully.


DR. BROOKS:  That is a good question.  Rick Kittles can tell you all about Finland since it was his Ph.D. thesis, really the population of Finland.


So actually we had not really conceived of it completely like that.  The reason we are looking at populations as opposed to just kind of randomly choosing people from all over the world is really the purpose of the Hap Map is to help with disease association studies so basically if you have -- you do as some sort of -- you do an association study in a population and the reason population is important is because, say, you are looking at two sets of people and if they differ in their disease incidence and they differ in their ethnicity then any variants that are associated -- so it is not like those common ones but any variants, and this is what Mark Shriver has done a lot of looking at, any variants that differ in frequency between those two groups are also going to be associated with the disease.


So, you know, that means if you are looking at, you know, Finns versus -- what was the other group you said -- did you say a group?  -- Japanese and there is a difference in frequency of disease, it will be associated with any variants that are much more common in Japanese or much less common in Japanese as compared with the Finns.  So that simply sort of -- that is called population stratification.


Epidemiologists are very aware of this so that is why a population is actually a natural level to do this because if you ignore a population, and this is actually one of the -- this is one of the main points of the Neil Risch paper, if you ignore a population then you are going to get a whole bunch of false positives, most  of which have nothing to do with the disease and some of which are simply cultural differences.  If one of those groups smokes a lot more than the other then you will find a whole bunch of genes that look like they are involved in smoking if you are looking at lung cancer that have nothing to do with that.


So if you ignore a population then it turns out -- you know, this is one of the points in Neil Risch's paper -- you are going to be pulling in environmental factors that you do not even -- cultural differences between the groups are going to look like they are genetic differences so that is the reason why population is actually a natural level to look at.  You do association studies in a population and I think Mark was talking about -- and that is why you have to be careful about this matching because if you are looking at disease and people with a disease and people without a disease you have got to match them ethnically and that is just a result of sort of genetic variation.  So that is why population is important.


So we were not really thinking about time depth.  It turns out that, you know, for something -- you could imagine as, I think, you were talking about, you know, a sort of -- you know, there is certainly mixed U.S. populations of Whites who have ancestry that is German and Scandinavian and this and that and, you know, as Mark says, a little bit of, you know, a lot of things.  If your control and your affected groups come from the same population then that is fine and, of course, a lot of medical studies are done like that.  So it is not so much that you have to have any particular type of population when you do a study, you simply have to be very careful that you have got the same -- basically sort of the same groupings in affected and controlled groups.


DR. __________:  I guess what I was trying to say is that in order for them to be the same, and I mean because we are talking about these genetic -- about the diversity that comes with movement of population that there has to be a time element.  Otherwise it does not quite make sense.


DR. BROOKS:  Well, that is what I am saying.  If you look at sort of a mushed American White say, that is a fairly recently time depth as compared with, say, Finns where -- I read Rick's thesis -- it was 2,000 years, I think, for most of -- where the populations came together to form the Finns.  So whereas simply talking about individuals of the same race there is enough genetic variation of different populations within the same "race" that that is not a good match.


So, you know, if you compare Norwegians versus Spanish that may not be a good match either.  So you are really trying to be careful about the false positives that come from comparing populations with different genetic structures.


DR. FREEMAN:  Yes, Dr. Witzig?


DR. WITZIG:  There has been some talk about whether --


DR. FREEMAN:  Can you hear in the back?


DR. WITZIG:  -- race can be helpful --


DR. FREEMAN:  Excuse me.  Can you hear? 


DR. __________:  Yes.


DR. FREEMAN:  You can hear him.  Okay.  Good.


DR. WITZIG:  -- in determining disease.  And it is just worth pointing out that there is probably three different episodes in history where race has been used and historically when race has been used in medicine it has far not benefitted certain groups of people and this has been on a massive scale and that of course around the turn of the Century was -- to use historical terminology -- negro, Indian, not allowed in hospital, so that was Stage 1.  Stage 2 went through episodes of where the physicians used their own prejudices so treat patients differently based on race and this is still going on, I believe, in Stage 2.  And Stage 3 is well intentioned physicians who use the databases they have determined to be scientifically available who make errors based on that because there are -- it is not a perfect system by any means.


So I just want to point that out and the second thing I would like to ask Dr. Jackson, in particularly, because I find your work very interesting from a clinical standpoint is when we take a history, an accurate history, we like to go back to the grand-parental origin, and then you mentioned that people say who they are but they are not really who they are.  And having seen the ethnohistorical data you presented, how can we sort of juxtapose those two sort of differences?  How deep did you go back in your ethnohistorical data and how can we relate that to actual people?


DR. JACKSON:  It is a good question and it is an ongoing concern that we have.  How to make the approach that we have developed, how to make it practically useful for clinicians and for other people who are on the frontlines and need to make quick determinations and, you know, cannot spend a half an hour with a person probing them and finding out, you know, where were they raised and where were they really from and so forth.


And I think that we -- well, we have been working on a set of questions that we think might help get to those issues.  I mean, we know, for example, that if we can provide clinicians with basic maps of where people in particular areas came from then that is an index that can be -- you can test an individual patient against these kind of general probabilities because the problem -- and I guess we discussed this before a little bit -- was that you are making individual assessments.  We are talking about population probabilities so all of our data is based on, you know, what is happening at the population level of assessment but you might have an individual patient that looks quite different that has Y chromosome polymorphisms that look like they are from Korea but they are Mexicans, you know.  And you have to kind of reconcile that and they are eating a Mexican diet and they are identifying as Mexican but in terms of certain STPs they are looking, you know, like they are coming from a different part of the world.


So I think what we have tried to do is to focus on what is the disease that you are interested in.  Then given the diseases that you are interested in what is the appropriate stratification.  You know, what is really important because sometimes we are asking all these proxy questions that may or may not be important.  So if the question is, just to use the example I give, if the question is liver cancer, then the issue is do you use sassafras, you know.  That actually ends up being more important than are you Native American, you know.  Which specific group are you from is more important than the kind of generic assessments that we make.


With regard to something like sickle cell because that has come up several times, there is far more complexity at the molecular level than U.S. clinicians may be able to grasp in a short meeting with a patient.  We have to work on some ways so that you can know more precisely which molecular variant of sickle cell are you dealing with since that is going to influence clinical severity and that is a -- and that will pinpoint to a particular geographical area in a way that epidermal melanin never will.


DR. FREEMAN:  Dr. Shriver?


DR. SHRIVER:  This whole question of looking at a population and doing research on that level and then what you are going to do in the clinic is not unique to, you know, the ancestry of people but it comes up when you consider sex.  You know, for example, there are men who get breast cancer and if you are really not thinking about that possibility you are doing a disservice to your patient.  There is also young people who have Type 2 diabetes.  Again, you know, diabetes is definitely strong, you know, probably most dependent on age and overweight and, you know, if you are not considering the possibility again you have not treated your patient properly.  So even though these factors do exist and we can see trends across populations that does not really say much about the person.  I mean, there are people who do not fit the generalized categories and risk factors.


DR. FREEMAN:  You know, at the same time I would like to ask a question of the panel.  We live in a certain country that has certain definitions that are operative.  Directive 15 from the Office of Management and Budget has told us we are Black, we are White, we are Native American, we are Asian, and if we are ethnically Hispanic or not.  That is what we are operating under.  A public law that was issued in the year 2000 to govern the NIH research indicates the definitions that we will have to use to classify people.  That is the reality.


In the meantime science has progressed.  Social definitions occurred and we are going to hear more about that this afternoon but science has come in pretty big now.  Population genetics comes in very strong and more recently human genome mapping and anthropology has made great advances.


So my question is how do we define populations against this background?  We are living in a country that has certain rules about who we are.  Who we are may have social meaning and does, those classifications.  But now science has advanced to the point where Y chromosomes have been plotted across the world in a beautiful manner, and that is one way to look at it.  Human Genome has said it is going to take a different position and we are going to look at four or so populations throughout the world in a different way.  Mark Shriver has a different way of looking at it and then anthropologists are looking at it also differently.


I am still not clear, and you presented different points of view that do not seem to be in disagreement very much, yet there are some areas that seem to be slightly in disagreement but how do we act in America in the year 2002 relative to the conflicts that we have been assigned to be in groups and science is now saying those groups are not who we are?  What is the real answer?  


DR. SHRIVER:  Well, you know, the Census has made advancements.  In the last Census, at least, they allowed for people to establish that they had mixed ancestry and, indeed, a couple percent indicated that.  So I think that is at least, you know, one start in reorganizing those classifications and at least showing some of the fluidity there that people are aware of, you know, themselves.  So that is one way I can, you know, at least say that we can start to redefine those.


DR. FREEMAN:  That still starts off, though, with the premise that we are either Black or White.  It still starts off with that premise that let's say you can check more than one box but I do not think it has gotten out of the real dilemma, the Census.  I do not think so but you are saying it is moving in the right direction.


DR. SHRIVER:  Yes, I think it is a start, you know, at least to recognize one facet that, you know, it is not just two groups.  There is no dichotomous classification system that would work because of mixing.  There is also no dichotomous classification system that would work because of, you know, how the species evolved as one unit that was constantly migrating over the whole entire history of the species, you know, and so that is one part of reorganizing the classification system.  You know, I do not know really how much farther you can go in terms of personal self description on a form.  I mean, really you have to have interviews with people and really explore not just, you know, what their grandparents would have called themselves but where the grandparents were born and, you know, so on.


DR. FREEMAN:  But Dr. Witzig and Dr. Schwartz have said that clinically doctors -- take the medical aspect -- are seeing people through these lenses and they are making decisions.  The Institute of Medicine has a report indicating there is diffuse unequal treatment by doctors according to race even when you correct for economic status and insurance.  It is there.  And I guess this meeting is going to last for two days but I want to get your opinion.  How do we deal with this issue where rules have been set, people are looking at each other through the lens of race, whether they intend harm or not, and I think most people do not intend harm by looking at people according to race, medical decisions are being made through this lens.  Science is being conducted through this lens to this day.  This is a question -- these are the type of questions we want to grapple with, and I know you do not have all the answers but I would just like to hear what you are going to say about it.


DR. UNDERHILL:  My sense is that, you know, it is all about scale.  You are either flying the airplane at 50,000 feet and seeing the world or you are flying at 500 feet and seeing, you know, a different perspective.  And I think the categories that are on, you know, employment forms or Census forms are, you know -- they are flying too high to get to the resolution that we need.  I mean, a lot of people know what blood type they are and -- because that is important for them to know that in terms of if they are going to receive a transfusion or donate blood and that is -- you know, it is not -- and that is truck drivers know that, medics know it and everyone should know it, and that is an important clinical piece of data.


And maybe we need to know eventually what your Hap Map profile is going to be and that is going to be on your Census form and that is going to be something, you know, you get profiled for, you know, in your medical record on your biometrics card on or something.  And I think, you know, the racial level is, you know, put aside the political baggage but the racial level for disease and stuff is, I think, inadequate at best.


And we have, you know, genetics and genomics and social anthropology really moving forward to better understandings and how do we take that new knowledge and put it into a form that is really going to be beneficial, you know, to the individual in a situation where disease is a very personal thing and not a population thing.  I do not have the answers but I think that is, you know -- we have got to move in that direction or else we are ignoring, you know, all the knowledge that is sitting at NIH and things.


DR. FREEMAN:  Another question.  Dr. Underhill, I think you presented a beautiful description of the Y chromosome as a measure of migration and evolution.  You were not speaking of disease at all in that model; is that correct?


DR. UNDERHILL:  That is correct.


DR. FREEMAN:  That is correct.  And then we have the speaker from NHGRI who was speaking in the context of disease, as I understand it, how do you -- how do these things work together?  There is this broad understanding of who we are without dealing with disease, which is probably bigger than disease in a way, and then we have an approach that is dealing with genetics with respect to disease, can these two things match  and mix?


DR. BROOKS:  That is a good question.  The thing is if we are looking for genetic contributions for disease they do not just happen in a vacuum.  They happen in how sort of human history happened.  So Dr. Underhill's work is sort of how populations migrated and, of course, it was not just the Y's that migrated.  the Y's are more differentiated than the rest of the genome so it is sort of a good signal for migration but the rest of the genome went with the Y's.  And that is where we are talking about some of these categories of variation that because of our understanding of human history it sort of helps us understand what to expect with variants that contribute for disease, which is sort of part of what I was trying to say that some of the disease -- some variants that contribute to disease are in all populations because of our common human history so they are kind of everywhere.  So it does not -- so if you look at one particular population because it is, you know, Icelanders and it is sort of some reason easy to find it there that is relevant to the rest of the world.  It is not just relevant to Icelanders.  On the other hand -- so that is one large fraction of human variation that is kind of in everybody.


On the other hand some variation arose in particular locations so Dr. Underhill's studies kind of help us understand the patterns of migration.  So if you understand that kind of thing it helps to understand why certain variants kind of have the pattern they do as related to the people that they were in sort of walked this way, which would be harder to find from autosomal loci.  So that sort of disease pattern.


And then on the other hand there was some discussion -- you mentioned that there are these kind of overall patterns related to simply human, you know, migration sorts of events, demography, but if there is selection involved such as for sickle cell with positive selection for those variants then there is a discrepancy between the pattern for those variants and for the general unselected genes.  So that gives you information to try to understand that maybe this is not just a bad variant but that there is an environmental interaction so that in some situations is good and in some situations it is bad.  So it gives you sort of a better understanding and sort of clues to the biology of disease.


DR. FREEMAN:  Any burning question from the panel as time is moving along?


Well, this has been a really fascinating discussion but it is only a part of this discussion.  We have attempted to lay down the points about human evolution, migration, genetics and genomics this morning.  This afternoon after lunch we are going to speak of American social history and racialization of society, which will be overlaying another set of elements on to this discussion.


It is 12:30 now.  We want to start no later than 1:30.  Everybody, we are going to start on time at 1:30.  It is later than we had planned but we are going to take one hour for lunch.  Thank you very much, Dr. Jackson, Dr. Shriver, Dr. Underhill and Brooks.


(Applause.)


(Whereupon, at 12:30 p.m., a luncheon break was taken.)

