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Office Use   
Ancillary Study Number  Date Submitted (MM/DD/YYYY)   
 
 
To:  D2d Ancillary Studies Subcommittee  
 
Re:  D2d Ancillary Study Preliminary Concept Proposal 
 
Title of Proposal  
(81 character limit)  

 
 

Principal Investigator  
Institutional Affiliation  
Street Address 1  
Street Address 2  
City  State  Zip Code  
Phone  Fax  Email  
 

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 
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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). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Innovation and Impact 
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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 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Use of Stored Specimens  

 
Please select all specimens required for the ancillary study.  
 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  
Anticipated Date of Submission to Funding Agency  
 

Acknowledgement of D2d Ancillary Studies Policies & Procedures 
 

I 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. 
 
Principal Investigator Signature  Date  
(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. 


	Ancillary Study Number: AS13-07
	Date Submitted: 10/22/2013
	Principal Investigator: George Weinstock, Ph.D., PI-Genomic; David Robbins, M.D., PI-Clinical (Multiple PI submission)
	Institutional Affiliation: The Genome Institute, Washington University School of Medicine | KU Diabetes Institute, KUMC
	Street Address 1: Campus Box 8501                                                                            | MS 1064, 3901 Rainbow Blvd
	Street Address 2: 4444 Forest Park Ave.                                                                      |Kansas City, KS 66160
	City: St. Louis                             
	State: MO
	Phone: 314-286-1898
	Fax: (314) 286-1810
	Email: gweinsto@WUSTL.EDU              |drobbins@kumc.edu
	Institutional Affiliation_2: 
	Amount needed: 
	Time points: 
	Amount needed_2: 
	Time points_2: 
	Amount needed_3: 
	Time points_3: 
	Anticipated Funding Source: NIDDK (ROI for ancillary studies); possibly ADA (01 15 14 submission)
	Anticipated Date of Submission to Funding Agency: 02/05/2014
	Date: 
	Date_2: 
	Title of proposal: The Vitamin D, Type 2 Diabetes and Gut Microbiome (D2d-GM) Study    
	Innovation and impact: The sequencing methodologies represent the latest techniques emanating from the Human Microbiome Project applied to a question that has not yet been addressed. The 16S rRNA analysis allows one to survey the bacterial community much deeper at a lower cost than WGS (Whole Genome Sequencing). We will start with the survey and then choose a subset of samples to carry out the more intensive and expensive WGS studies. The 16S survey allows us to readily determine how diverse the bacterial population is but tells us nothing about non-bacterial species nor the gene content of the bacteria that are present. We start the WGS experiments by choosing a representative set of samples based on the 16S survey. The WGS approach is all-inclusive in that all the nucleic acid is randomly sheared and sequenced, thereby allowing us to look at the entire gene representation. For instance, we can look at viral load or antibiotic resistance factors only with the WGS data. In light of the analysis of the initial WGS samples, we then increase the number of samples and depth of sequence generated for additional WGS samples based on our trial WGS results. This plan is fiscally responsible and also allows one to use one's resources on the samples that are expected to yield the most information.
	Subject burden and potential risks: The additional procedures required of participants are limited to provision of a stool sample every 6 months, at end of study, and upon conversion (if applicable) – an average of 7 samples – and answering of a short (one-page) questionnaire each time a sample is provided.

The study is low risk for the subject.  The primary risk is contamination from the stool sample, but the stool kit used will not require the subject to handle the stool directly. The subject will only have to put a lid on the collection utensil and place it into a thermal bag.  Subjects will be instructed to wash their hands after preparing the sample for delivery to the research site.   The risk of disclosure of genetic information is equally low. This study will sequence the microbial genomes,  not the subject's human genome. There is no risk of identifying the patient from microbial genome sequences from the 16S rRNA survey. In WGS sequencing there could be some human sequences that contaminate the microbial data, but these are removed computationally and thus will not be present (at a high enough level) for identification of the subjects. There is always a small risk that the human sequences could be mistakenly provided to a database, but every effort is made to to remove them before submitting them to the database. Risk to confidentiality is minimal for all data generated, as subjects will be identified only by anonymous sequence number. Only the enrolling site will be able to link that number to an individual.  
	Check Box1: Off
	Check Box2: Off
	Check Box3: Off
	Check Box4: Off
	D2d Co-Investigator: 
	Significance, brief background, proposed central hypothesis and specific aims: The proposed study has the potential for providing new insights into how changes in the intestinal microbiome might predict conversion to diabetes.  Since the completion of the Human Microbiome Project circa a decade ago, numerous –predominantly descriptive – studies have been undertaken to tie changes in the microbiome to various disease states, among them obesity and type 2 diabetes, as well as autoimmune diseases (including type 1 diabetes). More recently, studies have explored the role of the Vitamin D pathway in gut homeostasis, with primary reference to intestinal disorders such as IBS and colon cancer. Preliminary studies to date of the gut microbiome in a population with impaired glucose tolerance have been few (< 5) and inconclusive (small n's, mixed analytical methods, and less than rigorous hypothesis testing) – and none has looked at the role of the VDR (vitamin D receptor) in that population as it relates to the microbiome and inflammatory responses.  The D2d study represents a unique opportunity to do so.  

The central hypothesis is that oral daily vitamin D supplementation leads to changes in the composition of the gut microbiome that may predict to conversion from impaired glucose tolerance to incident diabetes.

Specific Aims and Hypotheses:  Specific Aim 1 (before unblinding) will test whether the baseline microbiome predicts conversion. The null hypothesis is that the taxonomies are the same in patients who convert compared to age-, gender-, and BMI-matched controls.  Specific Aim 2 (after unblinding) will test whether the microbiome is affected differently in the two treatment arms, and whether these differences predict conversion. The null hypothesis is that the microbiomes are the same in the sample immediately before conversion in patients treated with vitamin D compared to samples taken at the same time in the matched controls who were not on vitamin D. Specific Aim 3 (after unblinding) will test whether the trajectory of microbiome changes over time is affected by treatment and other patient covariates, and whether these trajectories are predictive of conversion. The null hypothesis is that the trajectories of the microbiome are the same in the two treatment arms controlling for other patient covariates, and that trajectories are the same in cases and controls.

Approach:  16S rRNA sequencing on converters and matched controls; whole genome sequencing (WGS) on a subsample.
	Study Design: The proposed study will be an observational study within a subset of the D2d population.  Nine sites (including Kansas) have expressed preliminary interest.

Inclusion criteria:  D2d inclusion criteria + bowel movement at least twice per week and provision of signed and dated written informed consent prior to any study procedures.

Exclusion criteria:  D2d exclusion criteria + IBS or IBD; autoimmune disease (e.g., HIV, lupus, autoimmune hepatitis, ulcerative colitis); major gastric surgery (e.g., colectomy, colostomy, ileostomy) or gastric banding; antibiotic use within the last 4 weeks; diarrhea within the last two weeks or frequent, recurrent diarrhea (more than twice a month). A screening questionnaire will be administered that will address the above but will also ask for potential confounders (e.g., colonoscopy history; use of laxatives and pre- and probiotics, diet and whether any major diet changes have occurred in the last 30 days).  A short (5-10 minute) version of the questionnaire will be administered each time a sample is provided to give updated information on potential confounders.

Procedures:  Subjects will bring a home-collected stool sample will to randomization, semiannual, annual, and end of study visits (all subjects); For those who convert to diabetes, a sample will also be required at confirmatory visit if the immediate prior sample was provided more than a month prior to diagnosis. Stool will be collected via HMP protocol with an easy-to-use stool kit that requires only that the subject put a lid on the utensil and place it in a thermal container with gel packs provided by the study.  If subject is unable to get a sample within the 24 hours prior to a scheduled visit, a courier service will be provided for delivery from subject's home to the research site.  Research staff (coordinators or nursing staff) will be required to aliquot the sample into 2 2-ml tubes and place them into a -80 freezer within 24 hours of receipt.  Samples will be shipped to the site serving as sample repository (Kansas) on a schedule TBD.  Prepaid containers will be provided to the sites.  Kansas will extract DNA from samples designated by the analysis plan and ship them to the Weinstock lab for 16S rRNA and whole genome sequencing (WGS). 

The primary outcome will be difference in composition of gut microbiota between those who convert to diabetes and those who do not and between Vitamin D and placebo subgroups of converters and non-converters. Statistical analyses will be led by the project statistician, Dr. Shannon, whose team has developed novel methods for hypothesis testing and predictive modeling in human microbiome experiments.  Statistical tests and predictive models will be done using the Wald test statistic, and cluster analysis and taxonomic tree comparisons used to identify differences in microbiome populations. We will collect as many stool samples as possible and sequence 10 baseline stools in converted and non-converted subjects to model the microbiome in these populations. The Dirichlet-Multinomial Method will then be used to calculate the sample size  needed for sequencing to detect a difference between the two groups with 80% power and p < .05 for significance.
	Zip: 63108
	Email submit: 


