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1. Project Accomplishments:

Given the strong association between T cell inflammation and T2D vascular endothelial
dysfunction, we proposed a series of studies to test the hypothesis that epigenetic mechanisms
regulate the cytokine-mediated T cell inflammation that drives T2D-associated loss of
endothelial function. We planned to team up with an established clinical investigator and expert
in endothelial cell dysfunction to analyze blood samples from patients with known endothelial
function, measured as part of his ongoing NIH-funded studies. However, due to issues with his
previously approved IRB protocol, we were unable to secure the samples required for this
project. We instead moved forward with our initial plan to use bioinformatics to understand
inflammation in type 2 diabetes, taking advantage of my existing approved IRB protocols. Using
a combination of stimulated blood cells (PBMCs) and bioinformatics analyses, we have
identified three different inflammatory signatures from T cells in obese patients that uniquely
identify non-diabetes, pre-diabetes, or type 2 diabetes subjects. These T cell signatures predict
clinical group of individuals based on inflammation alone, in the absence of additional
information on metabolic health. The signature highlighted Th17 cells as important sources of
T2D-associated inflammation. We followed up with mechanistic analyses by using IL-17A and
IL-17F blocking antibodies to link these Th17 cytokines to a more classical diabetogenic
cytokine, TNFa, for the first time. These results are detailed in Ip et al, Obesity (2016); see full
reference below.

2. Specific Aims:

Original Aim 1: To identify associations between DNA methylation and vascular endothelial
dysfunction, we will identify methylated DNA domains from T cells of subjects that have been
characterized for endothelial phenotype, inflammation and metabolic health.

Original Aim 2: We will determine relationships among T cell DNA methylation, endothelial
function, inflammation and metabolic health.

Revised Aim 1: To identify T cell inflammatory signatures that associate with development of
inflammatory complications in type 2 diabetes, we will stimulate T cells in the context of
peripheral blood mononuclear cells and measure cytokine production. Multivariate
bioinformatics approaches will identify signature cytokines and cytokine networks that uniquely
identify non-diabetes, pre-diabetes, and type 2 diabetes subjects. Results-Ip et al., 2016
Revised Aim 2: We will perform partial least squares analyses to use data from Aim 1 to built a
model for cytokine networks that underlie inflammatory-mediated complications of type 2



diabetes. We will independently query the model with existing data sets from type 2 diabetes
and obese/non-diabetes subjects. Results: Ip et al., 2016.
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