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Abstract

Historically, research on the genetic etiology of type 2 diabetes (T2D) has focused on
common

variants in DNA regulatory regions with modest effects on risk1-3. For most of these,
regulatory

activity is enriched in pancreatic islets and/or beta cells. Recent exome sequencing
studies4-9

have identified rare variant associations with limited contributions to risk. We analyzed
9,639

individuals with T2D and 34,994 controls with whole genome sequence (WGS) data from
diverse cohorts in the NHLBI's Trans-Omics for Precision Medicine (TOPMed) program,
coupled with pancreatic islet regulatory annotation, to estimate the contribution of rare,
noncoding

variants to T2D risk and discover novel associations. Rare, non-coding variants that are
poorly captured by genotyping arrays or imputation panels contribute to the genetic
component

of risk in the largest ancestry subset; in contrast, pancreatic islet regulatory elements
contribute

only a small portion of this genetic risk. Subsequent rare variant association tests
identified five

loci containing rare alleles in pancreatic islet regulatory elements, suggesting novel
biological

mechanisms linking these variants to function. Our results support the substantial
contribution of

rare, non-coding variation to the genetic architecture of T2D extending beyond a
common

variant model for T2D and the known regulatory architecture of the pancreatic islets.
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STEERING COMMITTEE: Penultimate Draft Manuscript Approved

Congratulations - the CHS Steering Committee has reviewed and approved this penultimate draft of
your manuscript.

REVIEW COMMENTS:

The Committee’s comments, if any, may be found by clicking on the relevant link at the top of your
paper record.
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1. Please do not send the manuscript to journal until you have received final approval from
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2. Before you sign a publication agreement or similar copyright transfer agreement, make sure
that the agreement allows your CHS paper to be submitted to NIH PubMed Central (PMC) in
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that your paper is submitted to PMC, whether by you or directly by the journal.
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submitted to journal for publication.

4, Finally, please remember to update your online record when you submit your manuscript to
journal and also also when you hear whether it has been accepted.

Best of luck with your journal submission!
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