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Office Use
Ancillary Study Number AS13-01 Date Submitted (MM/DD/YYYY) 03/18/2013

To: D2d Ancillary Studies Subcommittee

Re: D2d Ancillary Study Preliminary Concept Proposal

Title of Proposal Vitamin D Supplementation and Genetic Modulation of Transition to Diabetes
(81 character limit)

Principal Investigator = Gordon Huggins, MD

Institutional Affiliation Tufts Medical Center

Street Address 1 800 Washington Street

Street Address 2

City Boston State MA Zip (9-digit)

Phone (617) 636-2807 Fax (617)636-8692 Email ghuggins@tuftsmedicalcenter.org

If Principal Investigator is not a member of the D2d study group, please specify:
D2d Co-Investigator ~ Anastassios G. Pittas, MD MS

Institutional Affiliation TuftsMedicalCenter

Significance, Brief Background, Proposed Central Hypothesis and Specific Aims

An important role for genetic factors in the development of Type 2 Diabetes Mellitus (T2DM) is supported by the
identification of single nucleotide polymorphisms (SNPs) associated with diabetes in well powered Genome-Wide
Association (GWA) studies, including a demonstration in the Diabetes Prevention Program of a SNP (TCF7L2) that confers
an increased risk of progression from pre-diabetes to diabetes (N Engl J Med 2006; 355:241-250). GWASSs have also
identified genetic variants near genes involved in cholesterol synthesis (DHCR7), hydroxylation (CYP2R1, CYP24A1), and
vitamin D transport (GC) that influence vitamin D status (Lancet 2010; 376:180-188 HumMolGenetics 2010;19:2739—
2745). Finally, genetic variants in the vitamin D receptor have been linked with a composite outcome including incident
myocardial infarction, cancer and hip fracture (JAMA 2012;308:1898-1905). Collectively these genetic studies indicate that
genetic factors that contribute significantly to t2DM and vitamin D action are clinically relevant.

The D2d study represents a unique opportunity to analyze the role of genetics in Vitamin D supplementation and
associated health benefits. The over-arching hypothesis of this ancillary study proposal is that genetic factors modulating
vitamin D concentration and vitamin D acion influence the risk of progression to T2DM. Currently, no prospective
randomized study has tested the role of genetic factors on vitamin D response to supplementation therapy. To following
specific aims in the D2d study are proposed:

Specific Aim 1: To test whether variants identified by GWAS to be associated with vitamin D levels and common
variation within genes encoding the vitamin D—binding protein, megalin, cubilin, CYP27B1, CYP24A1, and the vitamin D
receptor (VDR) modify the vitamin D response to supplementation.

Specific Aim 2: To test whether gene variants altering vitamin D levels also influence parathyroid hormone levels as an
indicator of vitamin D function.

Specific Aim 3: To perform a Mendelian Randomization study to determine whether gene variants influencing vitamin D
concentration influence the transition from pre-diabetes to clinical diabetes.

Exploratory Aim: Perform a pharmacogenetic GWAS in D2d to identify variants that affect supplement response.

In addition to the Specific Aims, a genetic ancillary study to D2d will provide invaluable supportive data designed to further
our understanding of the genetic factors that contribute to diabetes risk, which will complement ongoing genetic studies in
other relevant NIDDK-sponsored trials, including Diabetes Prevention Program and Look AHEAD.
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Study Design

Please address study type (e.g. intervention or observational); population and setting (inclusion/exclusion);
study design (e.g. study procedures, outcomes assessment and time-points, confounders); analytical methods
(e.g. preliminary sample size/power calculations and assumptions).

The D2d study is already collecting blood in PaxGene DNA tubes; however the study does not currently have funds for
DNA extraction or genotype analysis. Within this ancillary study we propose to: (1) fund the purification of DNA from the
collected samples, (2) perform assays to measure the genotype of variants established by GWAS to be associated with
vitamin D levels as well as variants present in the vitamin D receptor, (3) measure parathyroid hormone levels on the D2d
participants and (4) as a discovery platform perform a GWAS on D2d. We anticipate that the candidate genotype studies
will be performed in Dr. Huggins' laboratory while large scale genome-wide analyses will be performed by the Center for
Inherited Research (CIDR), which has a contract for performing genotype analyses for NIDDK at a reduced cost. The CIDR
can perform large-scale custom genotype assays, fixed-platform tests (e.g. Metabochip) or genome-wide SNP assays
[through an X01 grant that Dr. Huggins has served as the Pl for Metabochip assay genotyping by CIDR in the Look
AHEAD study].

These measurements will then lead to analyses designed to test whether genetic variants affecting Vitamin D homeostasis
(Specific Aim 1) or levels of parathyroid hormone (Specific Aim 2), which is the best validated downstream target of vitamin
D. Finally, we will test whether genetic variants modify the rate of progression to T2DM in the setting of placebo, in the
setting of Vitamin D supplementation and whether there is an interaction between genetics and randomization status.

In addition to a detailed analysis of genetic contributors to Vitamin D signaling and T2DM, a D2d GWAS will allow for in
silico replication analyses in Look AHEAD and Diabetes Prevention Program and the ability to genetically profile race and
ethnicity.

Statistical analyses will be performed in PLINK using additive genetic models.

During the development of the D2d Ancillary Study application and, if approved by the Ancillary Study subcommittee,
subsequent NIH grant application, additional members of the D2d Study Group will be invited to contribute based on their
interest and expertise.

Innovation and Impact

A genetic ancillary study to D2d is innovative because it will identify genetic factors or variations affecting the
pharmacokinetics of Vitamin D signaling that may help explain inter-individual differences in diabetes response to therapy.
Further, a genetic ancillary study to D2d will add to the growing body of genetic data in T2DM thereby strengthening the
ability of existing studies (e.g. DPP and Look AHEAD) to better define the role of genetics in diabetes.
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Subject Burden and Potential Risks

Please describe (1) additional procedures that will be required of participants; (2) risks to participants from the

proposed procedures; (3) ways to minimize burden and risk

(1) and (2): There will be no additional procedures or risks on the D2d participants as the D2d study is already collecting
blood in PaxGene DNA tubes and the repository consent has included the necessary language to minimize risk of loss of

confidentiality from the genetic studies. (3) Not applicable.

Use of Stored Specimens

Please select all specimens required for the ancillary study.

[O]DNA

|:|Plasma Amount needed: mL  Time point(s):

|:|Serum Amount needed: mL  Time point(s):

[ ]Urine Amount needed: mL  Time point(s):
Funding

Anticipated Funding Source NIDDK

Anticipated Date of Submission to Funding Agency  06/05/2013

Acknowledgement of D2d Ancillary Studies Policies & Procedures

| have read and agree to abide by the policies and procedures for D2d Ancillary Studies as described in
the document titled: D2d Ancillary Studies Policies and Procedures & Instructions for Submission of
Proposals, and specifically regarding the presentation and publication of ancillary study results and

data sharing policies.

Digitally signed by Gordon Huggins
n=Gordon Huggins

Prlnclpal Investlgator S'gnatu re Gordon Hugg]ns DN r=Gardon Hugon (.)aoLgxzzy\an:gnuggms@mnsmemcalcemev org, c=US

(e-signature accepted)

Digitally signed by Anastassios Pittas
P ou,

D2d Co-Investigator Signature Anastassios Pittas D e e .

c

(e-signature accepted)
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