
DR. FREEMAN:  I would like to ask you one question to start out with and I would like to engage both Peter and you in the same question.  I am not clear about the meaning of external appearance.  You have made some points about pigmentation as an indicator for biology and I think when you answer the same question you referred back to Cavalli-Sforza indicating that it is only skin deep.  Can we get some -- is there agreement here or disagreement or what?


DR. UNDERHILL:  Clearly there are genetic differences.  I mean, there was an estimate paper that came out by Knockman in Genetics in, I think, 2000 and he did a calculation where he said that every offspring has at least 100 differences from either parent so those are novel mutations that accumulate.  If you distribute those equally across the genome and maybe there is -- I have one spelling difference per chromosome from either of my parents.


So the genetic differentiation is happening every generation and so even my Y chromosome, which in theory should be a carbon copy of my father's, I probably have accumulated at least one mutation during mutagenesis and my Y chromosome must differ from my brother's Y chromosome one level.  
Those are insignificant differences presumably certainly at a population level.


And I think the differences are important especially with regards to disease and I think they manifest themselves in phenotypes but I think, you know, the human species is very recent.  It is something on the order of 4,000 generations.  So, you know, we all have common roots and ancestry and differentiations accumulate in every generation but there is not a lot of differentiation and I think that is the point I am trying to make.


The differentiation happens to be magnified on the Y chromosome because of its population effect -- size effect but that is almost an anomalous sort of -- we already know that it is a peculiar chromosome and it is manifested by many characteristics, including this rapid divergence due to the effect of population size.


DR. FREEMAN:  Dr. Shriver, your comment on the use of pigmentation as a marker was addressed in some of the things you said.


DR. SHRIVER:  Yes.  Pigmentation is actually highly variable all across the world.  You know, there are populations in Melanesia and the Morricos that Peter was talking about before that are just as dark as places in Senegal where some of the darkest African populations are from.  The lightening of skin has probably happened multiple times in evolutionary history as well so I think, you know, we have a unique understanding of pigmentation, you know, residing in the United States that is reflecting just a subset of evolutionary changes in pigmentary phenotypes.  That is one consideration to keep in mind.


And I think, you know, one of the reasons why pigmentation has been used and why it can be used to reflect the diversity we see here in the United States is because of the structure that is there with regards to ancestry and the fact that pigmentation is five or ten ancestry informative markers together.  You can measure something hourly or observe it hourly and, you know, you are going to have some information regarding the rest of the person's ancestry but there is really important caveats to consider here.


You are going to have some information, you know.  You are not going to have very much and there is a huge range in diversity so really it is reflecting something about the person but not everything definitely or everything that would just be measurable on an ancestry scale.  So it is important to, you know, keep in mind that much of the genetic diversity that is going to be critically important to, you know, what health outcomes that particular person has have nothing to do with his ancestry levels.


DR. FREEMAN:  Other questions from the think tank group?


DR. HIRSCHFELD:  I am somewhat confused about the connection between risk of disease and the ancestry.  You need to correct me if I am wrong, which is highly likely, but my understanding is, for instance, looking in the American population there is a higher risk factor for sickle cell anemia than in the White populations -- higher in Black than White.


DR. SHRIVER:  Right.


DR. HIRSCHFELD:  But that sickle cell anemia is a function of an adaptation against malaria and it is not evenly distributed by a long shot over what we think of as the African population and, therefore, even taking into account the non-random selection of migration through slavery, there is going to be -- that saying that there is a risk for sickle cell anemia among the Black population is really saying that the population in America includes a subpopulation for which there is a higher risk but that connection between the larger social construct of the Black population and the risk is kind of arbitrary in some respects.  Sardinia has a similar -- Sardinians have a similarly high level of sickle cell anemia if I understand correctly.  And if we use the census categories, for instance, that were used in the turn of the 20th Century, we would have found that people from Sardinia were now White and the people from Southern Europe were not White.  You could have concluded, therefore, that if you were looking at sickle cell anemia distribution in the population that, in fact, being a Mediterranean person and having Mediterranean origins gave you a higher risk factor for -- a higher risk for sickle cell anemia.


These are -- the question I am asking is that given the continental differences which you were talking about are -- embrace such huge populations with such enormous diversity, which get carved up in very different ways at different and historical epics that using race as a proxy for risk for disease strikes me as kind of dangerous.


DR. SHRIVER:  Definitely.  I do not use race, you know.  I do not think we should use the word in either biological or sociological research because it is such a combination.  But you are right, you know, you cannot use race definitely and even ancestry, you know, here we have defined it under a specific set of conditions where, in fact, it does make sense with regards to your example about sickle cell anemia.  You know, you are going to find that African Americans have a higher risk for this disease than European Americans.  Of course, you know, because of the natural history and why sickle cell evolved there are other populations in the Middle East and in the Mediterranean that do have high levels of the S mutation, you know, as well.


So, you know, we have to constantly try not to generalize, over generalize and stereotype on any level we are talking about, about these issues.  So, you know, when we can measure ancestry -- and it is so easy to do especially with what we are doing here.  You know, we are establishing that ancestry is measured on the West African, you know, the parental populations for the people that are here today and, you know, of course there has been -- I mean, the U.S. is much like the world with lots of small global immigrations but, in fact, there is also a huge population that has a relatively common origin, you know, before -- in the 19th Century or before.  So, you know, there are many populations here that do draw their ancestry from Northern Europe, from West Africa, and from the Americas.  
Considering just those three axes it is possible to find some meaning in a biological definition of ancestry.


DR. HIRSCHFELD:  Can I ask just one short question?  The triangle you used, is there a scale or were they just drawn for --


DR. SHRIVER:  Those are percent, percent ancestry.


DR. HIRSCHFELD:  I meant the sides -- the three sides of the triangle.


DR. SHRIVER:  Yes, they will be 100 percent from one corner to the next.


DR. HIRSCHFELD:  Gotcha, thank you.


DR. FREEMAN:  Yes, Dr. Schwartz?


DR. SCHWARTZ:  What Dr. Hirschfeld raised, I think, is a very important question for this conference and I think what Dr. Shriver has been talking about is exceedingly important also, and there is a kind of tension between your question and what Dr. Shriver has been telling us.


First, I would like to comment on sickle cell, and that is that I do not know the exact figures, I do not have them in my head, but if you look at the percentage of the population that carries the allele in Sub-Sahara in Africa, it is about 20 percent.  And if you look at the same among African Americans it is about 10 percent.  So clearly your idea of admixture is brought out by those figures.  The frequency of the allele has dropped -- has diffused out and dropped considerably.


Now, in actual clinical practice, and here is the sticking point, skin pigmentation -- I will not use the word "race" but skin pigmentation is used by physicians.  If you have, for example, a ten year old child in the emergency room with severe abdominal pain and his skin pigmentation is dark, sickle cell crisis is high on the list of possible diagnoses.  On the other hand, if you have the same clinical picture and skin pigmentation is like your's, sickle cell crisis is not on the list because of the extremely remote possibility.


So in actual real life physicians are using skin pigmentation to lead them to take some action to make a diagnosis to give a treatment and so on because that triggers in the mind of the doctor the probability that a given genetic constitution is actually present in the patient.  
So we do use it and some physicians call it race and others call it continent of origin and others just refer to skin pigmentation.


I think this is an important point.


DR. FREEMAN:  Yes?


DR. WITZIG:  I think it is important to distinguish between population frequencies and actual clinical practice because although it may be a rare event, as a physician, you are looking at individual patient and you will get burned eventually if somebody presents with the same constellation of symptoms is the first point.


And sickle cell anemia is quite variable throughout Africa.  In populations there may be 35 percent allele and in other populations maybe zero so it is important not to -- to be careful about generalizing about Africans in general.  In some populations in Greece it is over 20 percent and, of course, in parts of India it is also around 20 percent, Arisa, for example.  So it is quite a widespread allele that has evolved.


I am not qualified to say exactly whether it has evolved separately or has somehow diverged but in a clinical practice you really need to think about it if somebody is presenting with the symptoms and you can be influenced.  I do not want to use the word "guided" perhaps but when you are a physician you are dealing with one person rather than a population.


DR. SCHWARTZ:  I agree completely with that.


DR. FREEMAN:  This is a discussion that could go on much more.  There is a lot to be said.  We are going to have time to come back to some discussion of this but I want to thank the two speakers this morning, Dr. Underhill and Dr.Shriver.


We are going to take a ten minute break and come back.  Thank you very much.


(Whereupon, a break was taken.)


DR. FREEMAN:  We are going to get started with the next segment of our day.  I have a few housekeeping announcements.  May I have your attention, please?  


If you have a lunch ticket in the back of your name tag you are invited to attend a lunch in the adjacent Rockville Room mostly for the think tank members.  All others are invited to have lunch at one of the hotel's restaurants.


(Laughter.)


DR. FREEMAN:  I wanted to remind people to speak into the microphone particularly.  I have been told if we speak into the microphones directly, those of us who are particularly sitting in the front, that the people in the back can hear but if we do not speak into the microphones they cannot necessarily hear.


This meeting is being taped and if you are a speaker and have not already done so there is a form to sign.  There is a video that is being produced that may go on the web.  If you have an objection to being video taped, please let us know.


Anyone who would like a copy of the speaker's presentations can sign up for one on the form at the table on the outside or in the back of the room.


There are also evaluation forms for the audience on the materials table that you can find and we would like your evaluation of this meeting.


Those are the housekeeping points.  We are running a little behind and it is going to put our lunch a little bit later but we were having such an interesting discussion from the first two speakers that it was hard not to go over but we are going to try to stay better on time for the remainder of this meeting.

