Detailed Protocol

Study title:  Collection of skin biopsies and culture of skin cells for the Personal Genome Project

PI:  David A. Jones, MD, PhD

Background and Significance

This is a substudy of the Personal Genome Project in which skin biopsies are obtained and skin cells are cultured.  The main scientific goal of the parent study is to explore ways to connect human genotype and phenotype information, i.e. human genome sequence, medical records, and non-medical physical traits, so that such data can be used for hypothesis-generating exercises and computational efforts worldwide.   Additional goals include the determination of risks of such studies, developing a fully consented dataset to help in therapies and diagnostics, developing computational tools for data/model sharing and user interfaces for scientists, clinicians and patients.  The ethical and human goals include educating participants and the general public about the risks and potential alternative pathways that genetics can take.   We also seek to develop a model system to allow a meeting place for experts on genetic counseling, insurance, employment, education, and research. We hope that our proposed specific datasets will help extend such discussions to planned case studies. We also hope to discover what consumers, clinicians, and researchers might want and not want and why. 

Specific Aims

The specific aims of this substudy are to collect skin biopsies and culture skin cells.

The hypotheses to be tested in the parent study are as follows:

(A) Variation in human DNA can be cost-effectively discovered and connected to biomedical databases in a manner of educational value.
(B)  A fully consented dataset for establishing informatics links among genome sequences and phenotype analyses can aid hypothesis-generating exercises and computational efforts worldwide including (1) Software to prioritize diagnostics based on partial genome sequence and phenotypic data. This would benefit from having a large (comprehensive) datasets for human subjects from which smaller subsets can be sampled.  (2) Medical informatics tools for detailed patient and physician control of access to a broad set of medical data could be tested and demonstrated on this dataset without risk of software bugs resulting in inappropriate data release.  (3) Hypotheses aimed at developing a genomic subset for correlation with facial features can provide preliminary data for forensic & security applications. (4) "Open source" (creative commons) material available freely for textbooks and electronic materials for training health care professional in new technologies and software.  (5) Concrete examples to allow development of education materials for future recruitment of a broader set of consented subjects suitable for statistical studies and for discussion of risks. (6) Graphical user interfaces (GUIs) for items 1-5. (7) In planning for many of the above future objectives we would like to create an environment in which multi-disciplinary studies and serendipity can be nurtured with outreach to research communities (e.g. computer scientists), which are historically intimidated by (or unaware of) the details of IRB approval processes for access to existing datasets.
Subject Selection

Subjects for this study are all subjects who have enrolled in the parent study.  Parent study inclusion criteria are:  healthy adult, sufficient training in human genetics and human subjects research to be able to give informed consent for a public and open-ended study (e.g. master’s level training in genetics or equivalent understanding of genetics research as assessed by the parent study PI), not an individual who could feel coerced to participate.  Recruiting is based on a questionnaire sent to anyone volunteering by email in response to reading articles such as the one published in Scientific American and the Nature-MSB editorial (a copy of the questionnaire is attached). Resumes and answers to the questionnaires are assessed by the PI for consistency with the desired level of informed consent.
Subject Enrollment

Consent for the BWH portion of this work will be obtained at the BWH Dept. of Dermatology immediately prior to the biopsy.  Subjects will have undergone informed consent procedures for the parent study at least 24 hrs prior to biopsy.  Consent will be provided by the subject and obtained by Dr. Jones.
Enrollment for the parent study is as follows:  Subjects who appear to meet inclusion criteria based on the questionnaire responses then meet with the PI (Dr. Church) who interviews the subject to ensure they meet inclusion criteria and carries out informed consent procedures in accordance with the parent study IRB protocol.
Study Procedures:

This protocol procedures:  A 6 mm punch biopsy of skin from the upper arm will be obtained following standard lidocaine/epinephrine anesthesia.  The wound will be closed with two 4-0 ethilon sutures and dressed with Bacitracin and a Band-Aid.  Wound care consisting of daily dressing changes will be explained.  Sutures will be removed after 2 weeks.  A log sheet containing the sample collection date, assigned numeric code, donor age, and donor gender will be the only record maintained at BWH.  A log sheet containing the sample collection date, subject identity and assigned numeric code will be given to Dr. Church to keep in his locked records.  Primary epidermal keratinocyte and primary dermal fibroblast cell lines will be initiated, evaluated for cell type-appropriate growth and differentiation characteristics in order to confirm that they behave as typical normal cells for a subject of that age and gender, and cryopreserved.  Most of the cryopreserved aliquots will labeled with the assigned code and given to Dr. Church.  Some of the aliquots will be anonymized by labelling with a different numeric code for inclusion in the Cell Culture Core culture collection, maintained by Dr. Rheinwald.  Studies with the now anonymized cells will require knowledge of the age and gender of the donor (these variables affect the growth and differentiation characteristics of the cells), but this is the only information that will be recorded.
Parent protocol procedures:

· A buccal (cheek) or blood sample (50 ml or approximately 3 tablespoons) will be taken for genome sequencing by a member of the PGP staff.  If cells from previous medical procedures are available, then these may be used for additional genome measures.  

· Full face image, name, date of birth, height, weight, and blood pressure will be taken by a member of the PGP study team, and this information posted on a public web page, along with the genome sequence.

· Cell lines derived from the blood and skin will be placed in the Coriell NIGMS repository.  EBV will transform the blood B-cells into ‘immortal’ cell lines.  The skin fibroblast and/ or keratinocyte cells will be cultured as primary cell lines, studied for their growth and gene expression characteristics, and transformed into stem-cell lines by nuclear transfer ‘reprogramming’.  These cell lines will allow researchers to confirm and extend the PGP genomic observations.     

· Any medical records available in electronic format including medical history, blood chemistry, infections diagnosed, drugs prescribed, and imaging data will also be copied to the web page. This will be done in consultation with the primary care physician and the medical care provider's medical informatics staff.  
· Other than the questionnaires below, subjects are under no obligation to receive study notices or participate after providing the initial blood and tissue samples and exchange of the above information. However, additional imaging and measures can be voluntarily submitted at later dates at the subject’s initiative or may be requested by the Personal Genome Project (PGP) (without obligation to comply) as frequently as three times per year. 
Questionnaires:  The first Tuesday of each month subjects will be sent an email request containing the following questions: 

1. What negative and/or positive events have happened to you and/or your relatives?

2. What are the reactions or responses of relatives and acquaintances to the posting of your genetic and medical data?

3. Please report incidents of being contacted regarding their data being posted online.  

4. In what ways has this study positively or negatively influenced your health care or interactions with your medical care providers?

It will be requested that answers to the questions or a "no change" reply be retuned to the Investigator within a week of receipt.    


Additionally, at the end of participation in the study (4 years from the start), subjects will be asked to write their thoughts about the consent form and the whether it adequately described the procedures and risks associated with study participation.

Biostatistical analysis

This is a pilot study designed to address the hypotheses outlined above.  Based on the required resources for each genome sequence and the anticipated needs for developing analysis tools, three subjects are currently planned.  Possibly more with subsequent IRB approval dependent on the experience with the first three.  The sample size was set small by the HMS-IRB to minimize risk to a large set of subjects until tested on the initial set.  Hence the study statistics  will mainly be within a patient not based on multiple patients.  This will also build for future studies via computational hypotheses generation (for future testing).
Risks and Discomforts

Risks of this study:  The skin biopsy results in minor brief pain with anesthesia injection and mild discomfort or itching during healing.  It carries minor risks of bleeding, infection, and pain.  It leaves a small scar.  

Risks of the parent study:  The risks of public disclosure of genotype and phenotype information could affect employment, insurance, and social interactions for subjects and their immediate family.  For example, data such as facial images can be used to identify subjects which could result in higher than normal levels of contacts from the press and other members of the public motivated by positive or negative feelings about the study. This could mean a significant loss of privacy and personal time. Subjects are also given the following cautions:
· You should also be aware of the ways in which knowledge of your genotype and phenotype might be used. For example, anyone with sufficient knowledge could take your genome and/or posted medical information and use them to (1) infer paternity or other features of your genealogy, (2) claim statistical evidence that could affect your employment or insurance, (3) claim your relatedness to infamous villains, (4) make synthetic DNA and plant it at a crime scene, (5) reveal the possibility of a disease or unknown propensity for a disease. 

· The genetic and medical record information posted on the study website, while directly associated only with you, may also have relevance to your family members. The Investigators believe that the risk to you is small, since you are recruited as a healthy individual and the risk to your relatives smaller still. Anything that is later inferred solely from your DNA sequence will be speculative with respect to you, and even less predictive with respect to your family, since inheritance of nearly all alleles is 50:50 random.  

· Additional risks will be posted on the study web page as they become apparent.  http://arep.med.harvard.edu/PGP/
Potential Benefits

There are no benefits to subjects for participating in this study, and subjects may not benefit directly from participating in the parent study.  However, society may benefit from this research.  Patients may gain self-knowledge of potential diagnostic prioritization, but no assurance on this point is to be implied.
Monitoring and Quality Assurance

Any adverse events related to this study will be reported to the PHS IRB, the PI of the parent study (Dr. Church), and the HMS IRB.

For the parent study, a Data Safety Monitoring Committee (DSMC) will be formed to monitor risks to study participants and study progress.  The DSMC will confer three times per year. It will be comprised of six regular members representing biostatistics, ethics, genetics, and information technologies.  The previous DSMC consisted of HMS-IRB members. Tentative members going forward include Dr. Terry Bard (BIDMC Chaplain and human genetics expert), Dan Vorhaus (bioethics, Harvard Law School), Dr. Jeantine E. Lunshof (bioethics and databases), Dr. Andrea Kalfoglou (bioethics), Dr. John Aach (biostatistics, philosophy, insurance experience), Dr. Stephen Kosslyn (chair, Harvard Psychology Dept).
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