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If you were charged with choosing a topic to engage all incoming students at a major research university today, you could do worse than pick genomics, as the deans of the College of Letters and Science at the University of California, Berkeley have for their 2010 “On the Same Page” program.
 Genomics is not only extremely important scientifically and technically; it is showing up in a growing range of social contexts from motivating the construction of extensive DNA databases in the criminal justice system to its use in the exoneration of innocent prisoners; from paternity testing to enforce child support payments to identifying human remains in post-conflict or post-disaster regions; from providing an additional narrative regarding one’s ancestry to revealing potentially health-relevant information about one’s individual genetic make-up; from furthering the powerful coming together of molecular and cell biology, regenerative medicine, and bio-informatics to creating new translational companies, jobs and markets around biomedical diagnostics, devices and drug discovery.  Furthermore, genomics is at the heart of a transformation that is well underway in the precepts of bioethics that will have implications for health care, our sense of self, and academy-industry alliances in the life sciences, including on our university campuses, for years to come. In short, genomics is situated within several important and rapidly changing parts of society, making the topic both timely and genuinely interdisciplinary.  The choice of the topic therefore seems excellent for an elite public university known for its path-breaking research. I am in the fortunate position of being both a member of the faculty who works on these topics and a parent of an incoming student; in many ways, I share the deans’ enthusiasm for the idea.  Why, then, did the announcement of a program to test three metabolic traits for incoming students generate so much publicity, much of it negative?  How might we improve the program to address the criticisms?
 

The University of California system and the Berkeley campus in particular counts among its faculty many of the worlds’ leaders across the biological and computational sciences, and in the social scientific and humanistic aspects of research on human subjects and with human biological materials and information. Yet UC Berkeley’s College of Letters and Science originally designed this program as if genomics drew first and foremost upon human genetics understood within a personalized medicine framework.  Other scientific and technical aspects of genomics, such as those that underlie the genome sequencing machines the program proposed to use and their relation to assays students might learn to do themselves while at Berkeley appear to have been left out, although the College might have intended to address them later (this is information to which I am not privy).  The economic, social, ethical, and legal issues, while not left out, were conceptualized as downstream from the science. This significantly narrowed the expertise with which the program was originally designed. The College also disbanded the faculty On the Same Page committee (on which I served last year), so that a previously available level of College-wide input was missing.  Given that the program in some sense represents the entire College, that genomics is entwined with so many controversial topics, and that genetic tests are not part of conventional anticipatory socialization prior to coming to college in the way that books are, it would have been prudent to ask for a little more rather than less consultation that is typical for the program. 

I want to stress, however, that this is emphatically NOT to argue that everyone should have been consulted or included.  To the contrary, scientists wouldn’t get anything valuable done if they had to worry all the time about the fertility industry while working with a stem cell line or about racial profiling in criminal data bases while working out a genome wide associational algorithm; likewise, social scientists and humanists would not be able to document and avert such things if they had to understand the science well enough to be doing it themselves.  Indeed, even within social science and within science, this dynamic holds; scientists doing basic research and clinicians understand different aspects of genomics, as do lawyers and humanistic scholars, for example.  This is not only, or not really, a “two cultures” (of science v. humanities) problem.  For controversial and deeply interdisciplinary topics, some education across the range of relevant disciplines is vital, but so is specialization, and such fields demand a dual kind of respect toward one’s colleagues: a recognition of the need of all researchers, regardless of discipline, to get on and do what they do well, with a parallel obligation of all to make and take advantage of institutional opportunities to listen to one another, especially as regards our students and the public. 

The program as it was first made public was designed with some attention to and interest in ethics.  Unfortunately, only those ethical concerns required to get a protocol through the University’s Committee for the Protection of Human Subjects were considered during the planning phase for the program.  Perhaps because such committees—understandably, in my opinion—tend to see their primary task as doing the necessary regulatory review to enable faculty to do their research, the committee that reviewed the protocol did not flag a number of significant problems with the program that the broader ethical review that has occurred subsequently has raised.  As I was not present at these discussions I cannot say for sure.
 The other social, ethical, legal, historical, economic, and so on, perspectives that have informed the subsequent debate were envisaged by the deans as positioned downstream from the main event of testing the students and providing a scientific lecture on the results of those tests.  These other perspectives on the topic were thus originally scheduled for more informal panel discussions, occurring at some indeterminate time after the main scientific event. This meant that the faculty with these kinds of expertise were only invited to participate in the program at a time when it was already too late to help design it.

The frequently used acronym “ELSI”, or the “ethical, legal, and social implications” of science, captures this common perception of a downstream dynamic: according to this view, the main (scientific) event happens and then there are diffuse and often unintended implications once that science gets out in the real (social, messy) world.  The trouble is that science and innovation do not work like that, and nowhere less so than in the human life sciences.  The human life sciences work with human cells, tissue, and / or genetic information derived from those tissues and cells.  When you work with these human materials, there are dense ethical, social, and legal (and historical and economic and regulatory and so on) issues surrounding the provenance of those cells or tissue or information, their procurement, and their disposition. These three clusters of concerns precede any scientific work as you have to get the materials from somewhere to begin work, persist through any given experiment, and are sustained through the frequently immortalized, bio-banked, and / or informational, thus open-ended life of the tissue, cells, or information.  There is no time when the social, ethical, or legal issues haven’t yet arisen or go away altogether, as long as there is human life science.  Designing a program involving the human life sciences thus requires the involvement of a range of specialists from the very beginning through the duration.

When the program was first announced, Berkeley was to have been the first elite university to offer genetic tests to a group of its students as part of one of its programs. Since then, they have not only been scooped by long-term rival Stanford; they have been beaten hands down in terms of the care with which the two programs were designed.
 Most notably, Stanford’s summer 2010 course is for medical students, rather than soon-to-be undergraduates, does not offer testing until these postgraduate students have completed a significant portion of the course and thus acquired significant information about the field, requires students to pay for the tests so that they are not unduly incentivized by the tests being free, incorporates hands-on scientific experiments with genetic assays and genomic information, and was preceded by a year-long consultation with a wide range of experts, including physicians, bench scientists, ethicists, lawyers, and social scientists.  This disparity is particularly disheartening for faculty members such as myself who have a fierce loyalty to Berkeley precisely because of its public nature and its history of commitment to the public interest.  Is it too late to design a responsible and educationally worthwhile program for Berkeley’s undergraduate students?  What would such a program look like if it were to be designed to make UC Berkeley’s program a showcase rather than a cautionary tale for other places contemplating such programs? 

 Restructuring the “On the Same Page Program”

The original plan: UC Berkeley’s original plan was for the entire incoming class, approximately 5, 500 freshmen and transfer students, to receive in the mail during the summer before first arriving on campus a swab kit.  The students were also to receive reading materials on various aspects of genomics and testing, and an informed consent form to sign or, for minors, for a parent to sign.  Participating students would then collect a sample of cells from the inside of the mouth, and return the kit to the university with the signed consent form.  The kits would then be processed to ensure consent, discarding any that were not in order. The samples would have been sent to a commercial sequencing company that would send back information on three metabolic traits. According to Berkeley’s website,  “The genetic analysis to be performed as part of the program will unveil information about three non-threatening genetic factors affecting our health: the ability to absorb folic acid, to tolerate alcohol, and to metabolize lactose.” The samples themselves would then be incinerated.  The results were to have been made available online.  Through a process of random bar coding, individual results would only have been available to the individual students, ensuring that only collective data would be available to anyone else.  

The thinking behind the plan:
 The idea was for students to have a direct—hence exciting—encounter with sequencing technologies and a head start in the personalized medicine of the future.  Students’ interest in their own results would translate into a desire to attend the various pedagogic aspects of the ongoing program, it was hoped, including a scientific lecture summarizing and interpreting the collective findings from the assays.  The metabolic traits that were chosen were primarily selected for their supposedly relatively anodyne nature, for the supposedly relatively straightforward correlation between possession of a given trait (or not) and biological expression of one or another metabolic variant, and for the supposedly relatively simple actions that could be taken if one were found to have one rather than another variant.  One of the deans felt it was important for students to send their DNA to campus before arriving on campus because he felt that it would entice the students to take an interest in this cutting-edge program and increase participation; he also felt that deciding whether or not to participate in the program was a more voluntary decision if made in the privacy of one’s home, before arriving on campus.  The deans agreed that the program was primarily educational, rather than research-oriented.  

The fallout on campus: As soon as the program was announced, I and several other faculty members and the deans themselves began to receive inquiries from and engage in dialogue with such interlocutors as faculty from the social sciences and the sciences within our own university and at other universities, civil society groups, colleagues at local hospitals, members of the FDA, and the press.  At least one dean and at least one social science faculty member talked to the press early on, giving different but civil, informative, and engaged perspectives on the strengths and weaknesses of the program.  One science faculty member with a role on the Scientific Advisory Board at genomics company 23andMe wrote a misleading blog on the university website that erroneously cast opposition to the program as anti-science.  Off campus, several TV and radio stations and newspapers, including the New York Times, ran stories, and at least two civil society groups called for the retraction of the program.  Several of us, myself included, tried primarily to work from behind the scenes suggesting small and larger ways that, in our opinions, the program could retroactively be improved.  A group of faculty with expertise in the social and ethical and legal aspects of genomics organized very quickly to request detailed information about the proposed program, and, as the details came out, to lobby the College to change the design of the program.  Ironically, it turned out that the majority of the very same faculty who were fielding inquiries and working to revise the program, myself included, were the individuals invited by the deans in the days that followed the initial announcement to take part in the downstream ethical, social scientific and humanistic panels they had originally envisaged.  I was not alone in finding myself making my participation dependent on making major changes to a  program I had had no part in designing.  This commentary is part of the ongoing effort to spur such changes.  The uptake of our commentaries has been piecemeal, with key deans expressing surprise that there had been dissent.  Over time—and hopefully just in time to make crucial changes to the program—the substantive rationales for suggested changes to the program have begun to be heard.

The major problems with the program as originally envisaged

As noted by many commentators, perhaps the biggest problems with the original program concerned its presumption of informed consent and voluntary participation by incoming students.
  These problems are at least fourfold: 

I) The majority of admitted students likely have limited familiarity with the science or ethics or any other aspect of the field of genomics, as it is rarely taught in high school or community college: the “informed” part of informed consent is thus compromised.  It would be safe to assume that the average admitted student possesses information relevant to deciding whether to participate in the study at a level far below the high standards that we as university educators would like our students to possess. Differences in the quality of high schools and community colleges across the state and beyond only amplify this concern (for example, some high schools have very few if any advanced science courses, and ethics courses are rare).  In so far as the likelihood of having been exposed to what we as UC Berkeley educators might consider adequate information about genomics to make an informed decision to participate correlates with income, race, gender, disability, national origins or any other “accident of birth” (which it might or might not), the assumption is all the more problematic.  Berkeley stands for access and excellence, and many professors are profoundly committed to leveling the playing field for all students qualified enough to be admitted.  We cannot carry out our core educational mission in an accountable way prior to students getting to campus.  Similarly, faculty members have no way to ameliorate any educational disparities on the topic there might be if the students have not even come to campus yet.

II) Students who have been accepted to UC Berkeley and are waiting to come to campus do not meet high standards for a freely consenting population.  They are in a relation of trust and unequal power vis a vis the professors and deans of the College that has admitted them.  There is a problem with the “consent” portion of informed consent.  These students are not a random sample of the population who chose out of their own interest to participate in the testing, as would be the case, say, were individual students to order a direct-to-consumer genetic test.  The students are a captive population: the College has privileged access to their names and addresses and is able to solicit participation by direct mail (in itself a less than desirable way of recruiting youth, many of whom are under age) during a time when the likelihood of responding to mail from Berkeley is high.  Furthermore, the program defines participation as sending in one’s DNA.  This is misleading; choosing not to do the test would also be an active form of participation in the program, and would constitute important data about the public’s perception of genetic testing.  As designed, being “On the Same Page” with one’s faculty and peers is only for the students who opt to be tested.
 Finally, several of the incoming students are underage and cannot consent on their own behalf.  We at UC Berkeley are not in a position to take responsibility for educating those who might sign on their behalf, and so we should not be asking them for consent. 

III) The risks involved in participating in the program were misidentified and the real risks down-played, even by the rather bureaucratic and narrow standards of consent forms.  The approved consent form mentions the risks associated with breeches of privacy regarding one’s genetic data but reassures the future students that the process being followed would safeguard their privacy.  I serve on two Stem Cell Research Oversight Committees and for my broader research have attended meetings at which scientists, clinicians, and social scientists alike have pointed to the fact that anonymity is increasingly unattainable in practice as DNA databases for personalized medicine and forensic uses grow dramatically.  A number of very recent developments bring this home.  2009 was the year in which the state of California began mandating the collection of buccal DNA samples from everyone arrested for a felony, whether or not they are subsequently convicted.  Since then, over a million and a half samples have been collected in California under the law.  There are racial and gender implications to this: for example, low income African American men are significantly over-represented in forensic DNA databases nationwide, while middle and high income Caucasians are over-represented in private personalized medicine databases; the conditions under which privacy could be compromised are thus not even the same for all of the incoming students.  At the moment, the proposed program does not even question for whom genomics has anything to do with personalized medicine, let alone what kinds of access and affordability there will be to the technologies or what impact they’ll have on health care costs or public health outcomes.  A responsible educational program would need to contain a discussion of under what conditions and for whom genomics has anything to do with medicine,

Similarly, more and more individuals and groups have begun to protest the fact that scientists and corporations often use cells, tissue and genetic information for purposes far beyond the originally consented context, and these same individuals and corporations get rich and famous from the cells or information of others. The practice of making one’s genetic material and information either anonymous or alienable is coming to seem less desirable to many.  It is, in fact, probably correct to suggest that the many landmark cases on just these topics in the last year suggest that we are in the process of a paradigm shift away from anonymity and alienation of genetic material and information, toward co-ownership and accountability and benefits sharing in the fundamental precepts of bioethics.
  Students need to know that this shift is underway, and to understand the historical and economic and community reasons for these trends. 

I don’t know if there are any sequencing facilities that will do assays on just the three loci under consideration, but even supposing there are, the protocol leaves unanswered what might happen to the data after the tests have been run.  Students need to be able to demand to have their samples AND their information handled as they see fit, and to withdraw consent, biomaterials, and information at any time.  The consent form does not cover these issues at all.  Instead it emphasizes the lost opportunity to have your DNA sequenced if you do not take part, and suggests mitigating this misidentified risk by seeking the services of a direct-to-consumer genetic testing company.  Given that the federal government and the FDA are currently investigating this class of companies, this is disingenuous at best on UC Berkeley’s part.
  

On the other hand, the three polymorphisms under investigation are introduced as benign, when in fact that is grossly optimistic at best.  As I am not at liberty to quote the informed consent form, I quote instead from the aforementioned Berkeley webpage for the program: “The information Berkeley students will glean from their genetic analysis can only lead to positive outcomes. Should any of them come back positive, students will discover they are part of a large group of people for whom it may be particularly important to eat a healthy diet rich in folic acid, control their lactose intake, or reduce their alcohol consumption. Even negative test results will enhance knowledge, which, in this instance, will only translate into power.” The gene that would supposedly indicate a need to eat a diet rich in folic acid is not a simple dietary recommendation.  More than half the incoming students are women of child-bearing age.  Insufficient folic acid in a pregnant women’s diet is implicated in neural tube defects in their children; there may well be connections between  having one variant of this gene and risks of having a child with a NTD that has implications for contemplating pregnancy and beyond.  It thus raises broad issues about the rise of the genetic testing and counseling industry around perinatal testing, and the disability justice and disability rights perspectives on screening and medical versus social models of disability.  None of these issues comes up in the available descriptions of the program.  A second one of the three proposed tests concerns a reaction to alcohol.  Although the article assures us that “negative results… will only translate into power,” it is not too hard to imagine someone mistakenly thinking that because they did not have the trait that makes them respond a certain way to alcohol that they are better able to hold their alcohol.  In addition, the majority of the incoming students are underage for alcohol consumption.  Even the gene for lactose intolerance, which has been studied mostly in connection with Causcasian patients, is complicated.  There are many underlying reasons for lactose intolerance type symptoms and genetic testing only covers some of them.  Finding that one has symptoms but not the gene could be a way of discovering that one had something more serious.  While this might be a good thing to discover, it is hardly anodyne, and surely deserves at least some kind of follow up medical care to be available.  
IV) Finally, there is the potential of, or the perception of the potential for conflicts of interest between faculty members involved in the project and the industry—genomic sequencing and medical diagnostics—that is being introduced to this young captive audience.   For the sake of transparency and accountability, the College should include in its descriptions of the project an explanation of some of the reasons for the many links between faculty in the life sciences today and second jobs with corporations, including ones  that are developing these testing technologies.  It should made clear that there has been a strong trend in recent years to increase income from technology transfer and intellectual property both as a source of income for the university, and for the uptake and dissemination of innovation. Both increasing funding to the university and increasing the translation of innovation to the market have components that are strongly motivated by the public good. Many faculty are correspondingly rewarded for holding positions with companies that they are only able to get because of their partially or wholly publicly financed facilities and salaries and their reputations as professors at UC Berkeley, and that this could influence to what they expose their students.  Great science is being done, but it is not the disinterested science of popular perception.  If more light were to shine on these realities of innovation today, students would be in a better position to advocate for their own scientific education and take their place in society thereafter. It would be fantastic if newly admitted students all learned something of the science that underlies genetic testing and the principles upon which today’s powerful genomic sequencers work, as well as how to interpret the data derived from such assays and the likely future scientific implications of the field.
 

 As many as possible of the students could learn to do the assays themselves, for example, instead of sending them out to companies, while the remaining samples could be sent to a non-profit entity with high throughput sequencing capabilities, with students perhaps choosing to which group their DNA would belong.  Once exposed to a wide range of topics, imaginative interdisciplinary projects could be encouraged, as the College has envisaged all along. Women students might choose to develop a public domain test for folic acid uptake, and include a module on the kinds of counseling resources that  might best meet the needs of a diverse cohort of young women, for example.  In short, the emphasis could be placed back on learning the science and ethics and politics and cultural and technical aspects of genomics and sequencers and taken away from a pipeline from bench to bedside that bypasses the student’s mind and values.  

I would be thrilled as a parent of a new student and as a faculty member to be part of a program that introduced students to the range of issues included in the discussion above, and more, as contributed by my colleagues in the sciences and social sciences.   My recommendations, implicitly contained in the discussion above, can be summarized as follows:

1. Teach before you test  (do not test students until they get to campus and have attended the educational portions of the program)

2. Set the bar high for informed consent (as dictated not by the consent form alone but by the College’s overall educational mission)

3. Teach with the goal of preparing a diverse and knowledgeable generation to be the new leaders in shaping responsible genomics (feature key speakers from more than one scientific and social scientific and humanistic perspective at the main event)

It is essential to make the “On the Same Page Program” do credit to UC Berkeley’s leadership and institutional commitment to the highest scientific and ethical standards, interdisciplinarity, and public service.   It is not too late. 

� I am grateful to Professors Cathryn Carson, Troy Duster, Cori Hayden, Jenny Reardon, Kimberly TallBear, and David Winickoff for discussions on and insight in to many of the issues in this commentary and many more besides.  


� An updated version of the original (May 11th, 2010) article is still (as of 6-5-2010, last accessed) available at:


� HYPERLINK "http://ls.berkeley.edu/?q=stories/archive/ls-program-asks-students-bring-their-genes-cal" ��http://ls.berkeley.edu/?q=stories/archive/ls-program-asks-students-bring-their-genes-cal�


The article, “L&S (Letters and Science, the college attended by the majority of UC Berkeley’s undergraduates) Program Asks Students to Bring their Genes to Cal (the nickname for the undergraduate part of UC Berkeley),” is rather misleading; the program does not ask incoming students to bring their genes to Cal; rather, it asks them to send them to a genomic sequencing facility and a professor of biology before they get to campus.


�The two groups Center for Genetics and Society and the Council for Responsible Genetics denounced the program early. 


� As of this writing, the Committee has agreed to review the consent form and protocol if the Deans of the College ask for changes.  


� See, Ipaktchian, Susan, June 7, 2010.  “Medical school to offer course that gives students option of studying their own genotype data,” available at: � HYPERLINK "http://med.stanford.edu/ism/2010/june/genotype.html" ��http://med.stanford.edu/ism/2010/june/genotype.html� 


�I was not present at the original deliberations so this is based on what was said by deans at two meetings I have attended since the program was announced and numerous private conversations and email exchanges.


� It should be noted that we have not been given access to the IRB approved protocol, but only the informed consent form itself, and that the latter is not a public document.  The following is based to some extent on the content of the consent form, but only quotes from the College’s public statements about the program.


� See Duster, Troy,  “Welcome, Freshmen. DNA Swabs, Please!” May 28, 2010. � HYPERLINK "http://chronicle.com/article/Welcome-Freshmen-DNA-Swabs/65729/" ��http://chronicle.com/article/Welcome-Freshmen-DNA-Swabs/65729/�


� See for example the following very recent cases that are collectively indicative of the major reorganization of bioethics that is underway: the settlement in the Havasupai v. Arizona State University case (“The Havasupai Indian Tribe Case — Lessons for Research Involving Stored Biologic Samples,” by Michelle M. Mello, J.D., Ph.D., and Leslie E. Wolf, J.D., M.P.H., New England Journal of Medicine), the popularity of Rebecca Skloot’s book, “The Immortal life of Henrietta Lacks,”, the Texas newborn heel prick samples case (see � HYPERLINK "http://www.dshs.state.tx.us/news/releases/20091222.shtm" ��http://www.dshs.state.tx.us/news/releases/20091222.shtm� ), the invalidation of key breast cancer gene patents (see � HYPERLINK "http://www.nature.com/news/2010/100330/full/news.2010.160.html" ��http://www.nature.com/news/2010/100330/full/news.2010.160.html� )and of the discussion as to whether some of Harvard Professor Doug Melton’s stem cell lines could be part of the NIH Stem Cell Registry because they were consented in the context of diabetes research and consent to do different kinds of research with the cell lines cannot be presumed (see e.g. � HYPERLINK "http://www.aan.com/elibrary/neurologytoday/?event=home.showArticle&id=ovid.com:/bib/ovftdb/00132985-201002040-00005" ��http://www.aan.com/elibrary/neurologytoday/?event=home.showArticle&id=ovid.com:/bib/ovftdb/00132985-201002040-00005� ) 


� “As Congress Investigates DTC Genomics Market, Firms Vow Cooperation,” May 26, 2010; Pharmacogenomics Reporter, last accessed 6-8-2010: � HYPERLINK "http://www.genomeweb.com/dxpgx/congress-investigates-dtc-genomics-market-firms-vow-cooperation" ��http://www.genomeweb.com/dxpgx/congress-investigates-dtc-genomics-market-firms-vow-cooperation� 


� See for example � HYPERLINK "http://ghr.nlm.nih.gov/handbook/basics/dna" ��http://ghr.nlm.nih.gov/handbook/basics/dna� for the kinds of topics that could be covered, along with the histories of discovery and the lab and clinical techniques involved.  





