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To: D2d Ancillary Studies Subcommittee

Re: D2d Ancillary Study Preliminary Concept Proposal

Title of Proposal Does vitamin D3 supplementation have an effect on markers of DNA damage?
(81 character limit)

Principal Investigator Fatma G. Huffman

Institutional Affiliation Florida International University

Street Address 1 11200 SW 8th Street, AHC-5 306
Street Address 2
City Miami State FL Zip Code 33199

Phone (305) 348-3788 Fax (305) 348-1996 Email huffmanf@fiu.edu

If Principal Investigator is not a member of the D2d study group, please specify:
D2d Co-Investigator

Institutional Affiliation

Significance, Brief Background, Proposed Central Hypothesis and Specific Aims

Telomeres are structures of non-coding DNA that protect the erosion of coding chromosomes (Blackburn, 2000).
Telomerase, a cellular enzyme, adds the necessary telomeric DNA (T2AG3 repeats) onto the 3’ ends of the telomeres by
copying an RNA template sequence encoded by its telomerase RNA component (TERC) gene (Kuhlow et al., 2010).
Shorter telomere length and low telomerase activity have been linked to type 2 diabetes, oxidative stress, and mortality
(Diez Roux et al., 2010; Salpea et al., 2010; Adaikalakoteswari et al., 2007; Brouilette et al., 2007; Fitzpatrick et al.m 2007;
Epel et al., 2004; Cawthon et al., 2003; von Zglinicki & Martin-Ruiz, 2005) while increased telomerase activity has been
associated with a decrease in LDL- cholesterol after nutrition and lifestyle changes (Ornish et al., 2008). Obesity, insulin
resistance, hypertension and smoking, factors associated with diabetes and cardiovascular diseases, are also associated
with shortened telomere length. Vitamin D regulates the synthesis of estrogen hormones (Parikh et al., 2007) indirectly
influencing the expression of telomere length and telomerase activity. The presence of vitamin D receptors found in
leukocytes further links vitamin D with telomere length (Liu et al., 2013). In addition, higher serum 25-hydroxy vitamin D [25
(OH)D] levels in healthy women were positively associated with longer leucocyte telomere length (LTL) (Richards et al.,
2007). Overweight African Americans without diabetes receiving vitamin D3 supplementation showed a significant increase
in telomerase activity after 16 weeks in a randomized clinical trial (Zhu et al., 2012). Vitamin D may also play a role in
reducing oxidative stress; however, information is scarce regarding the relationship between vitamin D status and/or vitamin
D3 supplementation with 8-hydroxy-2"-deoxyguanosine (80OHAG) an oxidative stress marker. In a randomized,
double-blind, placebo-controlled study, 80OHdG levels were reduced 25% after 6 months of treatment with vitamin D3
supplementation (800 IU/day) in individuals with colorectal adenoma (Fedirko et al., 2010). These findings support the
beneficial effect of vitamin D on DNA health.

Central Hypothesis: The lower loss of telomere length, higher telomerase activity, and lower 80OHdG will occur for the
intervention group (4000 IU/day of vitamin D3) as compared to placebo after 12, 24 and 36 months.

Specific Aim: To prospectively evaluate the effect of vitamin D3 supplementation on markers of DNA damage over time
among multi-ethnic populations with pre-diabetes.
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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 proposed study is a secondary analysis from the parent intervention study with data generation from blood samples to
measure telomere length, telomerase activity, 8-hydroxy-2"-deoxyguanosine, hs-C-Reactive Protein, and parathyroid
hormone. Data from baseline, 12, 24, and 36 months from both groups (placebo and 4000 IU vitamin D supplementation)
would be used with the same inclusion criteria as the parent study. We will analyze the following outcomes: 1) Telomere
length will be measured by TeloTAGGG Telomere Length Assay kit (Roche Applied Science, IN, USA) on BioRad CFX96
real time PCR instrument (Hercules, CA, USA) with genomic DNA isolated from whole blood (Qiagen, DNeasy Blood and
Tissue Kit, CA, USA). For each sample, relative telomere to single copy number ratio (T/S) will be assayed by real-time
PCR method described by Cawthon (2002), and compared to a reference sample; 2) Telomerase activity will be measured
by TeloTAGGG Telomerase PCR ELISA kit (Roche Applied Science, IN, USA) from serum following vendor’s instructions.
The absorbance will be measured at A450 nm using Biotek FLX 800 Microplate Spectrophotometer against reference
wavelength A690 nm (BioTek Instruments, Inc., VT, USA); 3) 8-hydroxy-2"-deoxyguanosine (80OHdG) levels will be
determined by Enzyme-Linked Immunosorbent, the reagents manufactured by Cayman Chemicals (Ann Arbor, Ml, USA).
The analytical procedure will be followed precisely according to the manufacturer’s instructions; 4) Hs-C-Reactive Protein
(hs-CRP) will be analyzed by Immulite assay, a 2-site chemiluminescent enzyme immunometric assay with one monoclonal
and one polyclonal anti-CRP antibody (Diagnostic Products Corporation, CA, USA); 5) Parathyroid hormone (PTH) will be
tested by a two-site ELISA (Enzyme-Linked Immonosorbent Assay) for the measurement of the biologically active 84 amino
acid chain of PTH (Immuno-Biological Laboratories, MN, USA). All samples will be run in duplicates. The following are the
variables required from the D2d parent study (time points: baseline, 12, 24 and 36 months): 1) age, 2) gender, 3) race and
ethnicity, 4) 25(0OH)D, 5) smoking status, 6) HbAlc, 7) FPG, 8) BMI, 9) waist circumference, 10) geographic location, 11)
medications usage (all available), 12) calcium intake, 13) vitamin D intake, 14) nutritional supplements (all available), 15)
insulin, 16) systolic blood pressure, 17) diastolic blood pressure, 18) physical activity, 19) study pill adherence, and 20)
study pill distribution. Statistical analysis: All primary analyses will be done on an “intent to treat” basis. Mixed models will
be employed to evaluate the dosage group differences over 36 months, including the potential interaction between dosage
and time, while including adjustment variables that are major confounders of vitamin D and telomere length such as change
in A1C, change in medications, and obesity indicators. Potential additional covariates will be tested by correlation with the
dependent variable. To best incorporate covariates, we will assess the variability of both baseline covariate measures and
the change over time (delta) of covariate measures. Covariates that are related to outcomes will be included as needed. A
sample size of 800 per group (placebo and 4000 IU vitamin D supplementation) will provide 80% power to detect a small
effect size, 0.03 for change over time, 0.06 for group difference, and 0.03 for time*group interaction, for an F test with 0.05
level of significance. We assumed the correlation is 0.5 among the four time points. The calculations were based on
G*Power 3.1.3. NOTE: We are requesting whole blood (0.5 mL for baseline, 12, 24, 36 months) for the analysis of telomere
length. If whole blood is not available we will use plasma (0.5 mL for baseline, 12, 24, 36 months).

Innovation and Impact

Major innovations of the proposed study:

1) Investigate the causal relationship between telomere length and diabetes development.

2) Measuring the effect of change in 25(OH)D levels in markers of DNA damage long term.

3) Inclusion of men and women from multi-ethnic populations.

4) The use of vitamin D3 supplementation at the Institute of Medicine (IOM) recommended upper limit (4000 IU/day) for 36
months duration.

Findings from the proposed study may indicate a potential role of vitamin D3 supplementation in slowing the process of
aging and related diseases through telomerase re-activation, maintenance or slowed loss of telomere length and a
reduction in oxidative stress. If serum vitamin D levels are associated with telomere length, telomerase activity and
oxidative stress, then vitamin D3 supplementation could prove to be a cost effective way to slow aging, prevention of age
related chronic diseases.
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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

The ancillary study will use unidentifiable data from the D2d parent study. There will be no additional procedures and or risk
for the participants other than those experienced in parent study. Data provided by the parent study will be coded to not
identify individuals. Confidentiality will be maintained at the parent study sites.

Use of Stored Specimens

Please select all specimens required for the ancillary study.

[ JoNA

[O]Plasma Amount needed: 05 mL  Time point(s): Baseline, 12, 24 and 36 months
[O]serum Amount needed: 1.8 mL  Time point(s): Baseline, 12, 24 and 36 months
|:|Urine Amount needed: mL  Time point(s):

Funding

Anticipated Funding Source NIH/NIDDK

Anticipated Date of Submission to Funding Agency  02/05/2015

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 huffmanf@fiu.edu
en=huffmanf@fiu.edu

Principal Investigator Signature huffmanf@fiu.edu Date 12/5/2014

(e-signature accepted)

D2d Co-Investigator Signature Date

(e-signature accepted)

Final steps to submission:

Save a copy of this form to your computer.

Click on the “Submit” button and follow the directions to submit electronically. Alternatively, you may attach the file
manually to an email and send to: D2d@TuftsMedicalCenter.org.
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