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A. Personal Statement: For over 35 years, | have conducted both basic and clinical research exploring the
pathophysiology underlying type 1 diabetes (T1D) and working to improve treatment for those with the disease.
My efforts have spanned from epidemiological studies relating to patient outcomes following pancreas
transplantation, to clinical trials (islet transplantation, immunotherapy trials, and efforts attempting to promote 3
cell regeneration), to animal models using (as appropriate for the question being addressed) non-human
primates or mice, to cellular (studying pancreatic § cells and the islet inflammatory infiltrate underlying T1D), to
molecular (gene expression studies, promoter analyses, insulin splice forms). Since 2010 when | moved to
UMass Chan, my team has developed innovative techniques to sort human pancreatic islet endocrine cell
subsets, including from donors with diabetes (T1D and T2D) to determine the transcriptome from those purified
cells to identify new potential therapeutic targets, and to characterize the immune cells infiltrating the islets. We
have also developed the ability to differentiate stem cells (embryonic or induced pluripotent) into stem cell
derived islets (SC-islets), and techniques to recover isolated human islets transplanted into immunodeficient
rodents. Ongoing and recently completed projects | wish to highlight include:
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C. Contributions to Science

1. Rodent models to study pathogenic mechanisms underlying diabetes. | developed and patented a

transgenic mouse model (3 cell specific expression of the costimulatory receptor CD80) to study the

mechanisms underlying the pancreatic (3 cell destruction underlying T1D. The model allowed diabetes to be
induced by virus infection, low dose B cell toxins, or by immunizing with B cell autoantigens. The model was
utilized to study islet biology as diabetes develops, and to develop new analytical techniques which we later
transitioned to the study of human islets. We have recently moved on to the study of rat models which appear
more congruent with human T1D pathophysiology.

a. Harlan DM, Hengartner H, Huang ML, Kang YH, Abe R, Moreadith RW, Pircher H, Gray GS, Ohashi PS,
Freeman GJ, Nadler LM, June CH, and Aichele P. Transgenic mice expressing both B7-1 and viral
glycoprotein on pancreatic  cells along with glycoprotein-specific transgenic T cells develop diabetes due
to a breakdown of T lymphocyte unresponsiveness. Proceedings of the National Academy of Sciences, U
S A 1994; 91: 3137-3141. PMID: 7512724 PMCID: PMC43530

b. Pechhold K, Zhu X, Lee J, Chakrabarty S, Periwal V, Koczwara K, Harlan DM. Dynamic changes in
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c. Pechhold S, Stouffer M, Walker G, Martel R, Seligmann B, Hang Y, Stein R, Harlan DM, Pechhold K.
Gene expression profiling of FACS-sorted pancreatic endocrine islet cell subsets by quantitative nuclease
protection array (QNPA) technology suggests facultative 3 cell neogenesis in adult mice. Nature
Biotechnology; 27: 1038-1042, 2009. PMCID: PMC4638177

d. Fuchs YF, Adler K, Lindner A, Karasinsky A, Wilhelm C, Weigelt M, Balke H, Fortsch K, Mortler-
Hildebrandt LF, Harlan DM, Pechhold K, Ziegler AG, Bonifacio E. Igrp and insulin vaccination induce CD8
T cell mediated autoimmune diabetes in the RIP-CD80GP mouse. Clin Exp Immunol 2014; 176: 199-206.
PMID:24387268 PMCID: PMC3992032

2. Employed non-human primate models to evaluate novel immunomodulatory approaches to prevent allograft

rejection and transplanted pancreatic islet biology. With new immunomodulatory therapies focused on islet

transplantation, we developed non-human primate models to test safety and efficacy. We reported the
remarkable efficacy of anti-CD154 to prevent allograft rejection (kidney, islets, and skin). We also explored
other potentially safer approaches to transplant isolated islets, the detailed metabolic function promoted by islet
allografts, and techniques that may obviate immunosuppression following an islet allograft.

a. Kirk AD, Burkly L, Batty DS, Baumgartner RE, Berning JD, Fechner JH Jr, Germond RL, Kampen RL,
Patterson NB, Swanson SJ, Tadaki DK, Tenhoor C, White L, Knechtle SJ, Harlan DM. Treatment with
humanized monocloncal antibody against CD154 prevents acute renal allograft rejection in non-human
primates. Nature Medicine 1999: 5:686-693. PMID: 10371508

b. Soleimanpour SA, Hirshberg B, Brunnell DJ, Sumner AE, Ader M, Remaley AT, Rother KI, Rickels MR,
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function in rodents and represents a unique signature of primate islet 3-cells. Am J Physiol Endocrinol
Metab. 310: E91-102, 2016 PMCID: PMC4675799
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that mitigate the foreign body response in primates. Nature Biotechnology 34: 341-352, 2016 PMCID:
PMC4904301.

3. Studied isolated human islets to disclose important structural and functional biology, and to develop new

analytical tools. Recognizing the unique resource isolated human islets afforded for discovery, we were the first




to report that hyperglycemia induces 3 cell TXNIP expression, and transcription of a novel insulin mMRNA which

is preferentially translated, the very different cellular structure of human and compared to rodent islets, and that

adult human (3 proliferation rates are very low. We've recently moved to the study of islets isolated from
donors with T2D and T1D- with the latter helping to identify novel T cell epitopes involved in the anti-$ cell
immune response.
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4. Conducted clinical trials to test novel therapies and elucidate important human biology as it relates to

diabetes and its treatment. As an active diabetes clinician, | have tested novel diabetes treatments for safety

and efficacy. | participated in testing immunotherapies (e.g. anti-CD3, oral interferon-alpha), led the NIH islet
transplantation efforts, and have tested various approaches to promote pancreatic insulin producing capacity
after T1D diagnosis.
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