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Abstract Text:

DESCRIPTION (provided by applicant): Despile improvement in insulin delivery, maintaining tight control of giucose homeostasis
continues to be a challenge that results in bouts of severe hypo and hyperglycemia and serious long-term complications in many
type 1 diabetes (T1D} patients. Therefore, developing an immunotherapy for the disease remains a major goal. Reaching this geoal,
however, requires deep knowledge of all facets of the diabetogenic process « which is generally believed to be initiated by an
imbalance between pathegenic and regulatory mechanisms that aliows diabstogenic T cells to infiltrate pancreatic islets and destroy
insulin-producing B-cells. Therefore, identifying and understanding roles of various molecules and cell types that tip the balance
towards the immunepathegenic pathways in susceplible individuals and animal models is important for developing efiective
immunotherapy. This proposal investigates mechanisms that powerfully control it-cell specific autoreactive T cells when Fas ligand
(FasL}, an apoptosis-inducing member of TNF farmily, is genetically or phammacologically inactivated. Previously, the lack of
approgriate models and efficacious FasL blocking mAb has severely hampered such investigation. In this application, we wili use
NCD mice that are haploinsufficient for FasL (NOD-gld/+ mouse) and a FasL- neutralizing mAb {MFL4 clone) to investigate the
underlying mechanisms and therapeutic significance of FasL blockade using the MFL4 mAb, NOD-gid/+ mice are completely
protecied from T1D, immunocompetent, and have normal immune homeostasis. In addition, MFL4 mAb protects MOD-wt mice from
diabetes without allering immune homeostasis and, more importantly, our preliminary data show it has promising efficacy in
reversing hypergiycemia in new-onset cases. Based on our preliminary data generated using these model systems, we hypothesize
that an fL-10-producing regulatory B cell subset that suppresses diabetogenic autoreactive T cells are negatively regulated by FasL.
In NOD-wt mice, Fasl.-mediated apoplesis eliminates IL- 10-preducing regulatory B cells thereby removing the brakes on
autoreactive T-cells (tested Aim 1), YWe hypothesize that the MFL4 mAb can be used to reverse new-onset diabetes (tested in Aim
2). ln NOD mice, haploinsufficiency for FasL {gld/+} or mAb blockade of FasL prevents IL-10-producing B cell elimination, leading to
control of diabetogenic T cells and suppression of insulitis (tested in Aim3). In this revised application, we will also assess relevance
of our preclinical data to the humandisease in samples from newly diagnosed patients at Hopkins and tissues provided by the JDRF
sponsored nPOD project {Aim 3). Because the role of FasL, in normal immune response and &-cell death are dispensable,
understanding how Fasl. modulates the diabetogenic process can fead to new mechanistic insights into the disease pathogenesis
that could have important therapeutic implications.

Public Health Retevance Statement:

PUBLIC HEALTH RELEVANCE: Developing an immunotherapy for type 1 diabetes is a major goal. Understanding how Fas ligand
potently prevents the disease in mouse model, focus of this application, may lead to designing new therapeutic approaches
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Administaring Institutes or Centers:
NATIONAL INSTITUTE OF ALLERGY AND INFECTICUS DISEASES
Project Funding Information for 2017:
Total Funding: $405.000 Direct Costs: $250,000 Indirect Costs: $155,600
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2017 NATIONAL INSTITUTE OF ALLERGY AND $405,000
INFECTIQUS DISEASES
Categorical Spending by I1C: i [ more i jon on NI j iny
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Total projact funding amount for 6 projacts is $2,385,103¢
[* Only NiH,CDC, and FDA funding data.
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