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Reporters of HER Family Kinase Activity. Biopolymers /00, 271-272.
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CURRENT RESEARCH SUPPORT

Design and Application of Photoresponsive Modules in Circulating Erythrocytes. NIH. 1 RO1
HL153744. Period: July 1, 2020 — June 30, 2025. P.I.: D. S. Lawrence. The use of light to activate
therapeutic agents at diseased sites offers the advantage of aggressive treatment with exquisite
spatial and temporal control, thereby reducing potential deleterious side effects at unintended sites.
Although photo-activated pro-drugs have been reported, these species require short wavelengths
(<450 nm) for activation. However, maximal tissue penetrance by light occurs within the “optical
window of tissue” (600 — 900 nm), well beyond the wavelength range of existing photo-cleavable
functional groups. We’ve developed a new technology that transforms drugs into light responsive
“phototherapeutics” that are conveyed by circulating erythrocytes. The proposed research program
seeks to address three fundamental questions associated with light responsive therapeutics: (1) Do
phototherapeutics furnish an enhanced therapeutic window relative to the standard of care? (2) What
is the relationship between the activation wavelength and the therapeutic window? (3) What is the
scope of therapeutic agents that are amenable to photo-technology? Annual Direct: $340,000

Spatiotemporal Control of Migratory Cellular Behavior. NIH, IROINS103486. Period: June 15,
2018 — March 31, 2024. P.I.: D. S. Lawrence. There is keen interest in identifying the biochemical
pathways that mediate cytoskeletal remodeling, motility, migration, and phenotype switching since
members of these pathways serve as potential therapeutic targets. Unfortunately, the spatiotemporal
nature of these pathways renders the application of conventional tools (over/under-expression of the
proteins of interest, inhibitory compounds, etc.) inadequate for studying dynamic cell behavior. We
seek to engineer and evaluate optogenetic analogs of cofilin, cofilin’s upstream activators (slingshot
and chronophin), and cofilin’s upstream negative regulators (LIM protein kinase, the cAMP-
dependent protein kinase, the p21 activated protein kinase, and rho-associated protein kinase). These
species offer a means to correlate spatially-focused biochemical activity with dynamic cellular
behavior including F-actin remodeling activity as well as migratory aptitude. Annual Direct:
$218,750.

Profiling signaling activity and gene expression in single, pancreatic adenocarcinoma cells
using CE-RNA-Seq. NIH, RO1CA224763 Period: April 1, 2018 — March 31, 2024. Multi-PI grant
with N. Allbritton and J. J. Yeh. Pancreatic ductal adenocarcinoma is a devastating disease in dire
need of improved therapies targeted at specific signaling pathways. Strategies to molecularly profile
aberrant pancreatic tissue and inform targeted therapeutic decisions would be of immense value in
patient treatment. However, molecular profiling is extremely challenging since biopsied patient
tissue is a complex mixture of normal and malignant pancreatic cells. Furthermore, there is a growing
understanding that mutations and gene expression alone do not tightly correlate with clinical
response. In the current application, a multidisciplinary research team proposes to develop a state-
of-the-art, single-cell, platform technology to measure the catalytic activity of sentinel kinases within
the KRAS pathway and gene expression through RNA sequencing. The investigators will optimize
and validate microsampling and microelectrophoresis methods to assay single cells, simultaneously
overcoming the challenges of cellular heterogeneity and sample-size limits. Novel reporters of
kinase activity within KRAS-outflow signaling pathways will be designed and new methods and
instrumentation combining single-cell capillary electrophoresis with efficient RNA capture will be
pioneered. Human tumor samples maintained in murine xenografts will be assayed to gain unique
insights into tumor properties not currently addressable. The work will directly link mRNA
production with the catalytic activity of kinases in individual tumor cells derived from patients. The

21



technology will enable questions such as which kinase signaling patterns drive the classical vs the
basal phenotypes of pancreatic adenocarcinoma and whether a single tumor possesses a mixture of
classical and basal-type cells. The data and the insights gained from implementation of this
technology will provide a new approach for clinical assays with the potential for a profound impact
on therapeutic strategies in the emerging field of precision medicine. Annual Direct: $408,773.

Towards Glucose Transporter-Mediated Glucose-Responsive Insulin Delivery with Fast
Response. NIH, 1R01DK112939-01A1 Period: June 15, 2018 — May 31, 2023. P.I.: Z. Gu.
Consortium P.I.: J. Buse. Co-I: D. S. Lawrence. Glucose-responsive delivery of insulin mimicking
the function of pancreatic B-cells to achieve meticulous control of blood glucose (BG) would
revolutionize type 1 and advanced type 2 diabetes care. However, it is extremely challenging to
demonstrate a system which would combine fast response, reversible activation, ease of
administration and excellent biocompatibility. We aim to establish an innovative glucose-responsive
insulin delivery system based on the interaction between the glucose derivative- modified insulin
(Glu-insulin) and glucose transporters (GLUTSs) on red blood cells (RBCs). This binding interaction
is reversible in the setting of hyperglycemia, resulting in fast release of insulin and subsequent drop
of blood glucose levels. We will exploit two conjugation formulations of Glu-insulin and glucose
transporters (GIGTer): 1) polymeric nanoparticles (NPs; ~100 nm in diameter) coated with the RBC
membrane (with GLUTs) and loaded with Glu-insulin; and 2) liposomal NPs integrated with
exogenously expressed glucose transporters and Glu-insulin. The proposed goal, when successfully
realized, will be a significant upgrade over the current insulin-dependent diabetes therapy options
and have a profound impact to improve health and quality of life of diabetic patients. Annual Direct:
$308,595.

Creation of a Suite of XR Experiences in Laboratory Safety. The Eshelman Institute for
Innovation (RX03912129), Department of Chemistry, and the College of Arts & Sciences. Period:
November 2019 —June 2022. P.I.: D. S. Lawrence. We have developed a full-semester safety course
(CHEM 701) required of all first-year graduate students in the Division of Chemical Biology and
Medicinal Chemistry and the Department of Chemistry (see attachment). Although the students
appreciate the case study-based nature of the course, evaluations at the semester’s end revealed a
desire to introduce practical exercises into the class. However, exposure to authentic laboratory
conditions in all fields of the Pharmaceutical and Chemical Sciences for 60+ first-year graduate
students is not realistic. With support from the Eshelman Institute for Innovation, we developed a
first-in-its-kind, proof-of-concept, virtual laboratory experience for (1) the laptop® and (2) the Oculus
Go VR (virtual reality) headset. We now seek to dramatically extend this concept by creating a suite
of laboratory experiences that provide entering graduate students with virtual, yet practical, exposure
to various subdisciplines in the general fields of Pharmaceutical and Chemical Sciences. These
modules are designed to provide an immersive lab environment for active learning. Direct Costs
Total: $100,000

Photothrombolytics: Illuminating a Safe and Efficacious Thrombolytic Therapy. The Eshelman

Institute for Innovation (RX03212101). Period: July 1, 2021 — June 30, 2023. P.I.: D. S. Lawrence.

Myocardial infarction and stroke are the first and second leading causes of death in the world,
respectively. Stroke is the leading cause of disability. The formation of a thrombolytic clot is
responsible for 85% of all stroke episodes. The only pharmacological therapeutics approved as
thrombolytic agents are serine proteases (e.g., recombinant versions of tissue plasminogen activator
“tPA”). However, tPA has an exceedingly short vascular half-life (minutes). Consequently, massive
doses (1 mg/kg or ~80 mg for the average male!) are required for efficacy. Unfortunately, serious side
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effects include life threatening cerebral hemorrhages and life altering neurotoxicity due to tPA action
at sites other than the thrombus. In short, the drug dose range between efficacy and toxicity (therapeutic
window) of these therapeutics is exceptionally narrow, which explains, in part, the limited percentage
of stroke patients eligible for this therapy in the United States (~4%). In a recent review, Omidi and
colleagues emphasized that “The most restricting limitation of thrombolytic therapy by tPA in the clinic
is its short therapeutic window. It should be noted that any investigation addressing this limitation is of
exceptional importance”. Our technology furnishes the ability to specifically activate tPA at the
thrombus site, and with exceptional temporal control so that the thrombolytic is delivered up until the
time the clot is dissolved. Direct Costs Total: $300,000

A Light Shield for Protecting Sensitive Organs Against Cytotoxic Therapeutics. LCCC. P.1.: Zibo
Li, Co-I: David Lawrence. Period: 12/01/2022 — 11/30/2024. Widely overexpressed on prostate cancer
tissues, Prostate Specific Membrane Antigen (PSMA) has become an attractive target for both imaging
and radionuclide-based therapy of prostate cancer. Despite exciting progress, PSMA targeted
therapeutic agents could pose high radiation exposure towards normal organs that express the receptor.
In fact, salivary glands (SGs) are often the dose-limiting organ that determines how much radioactivity
can be administered, patient eligibility and the treatment outcome thereafter. Therapeutic isotope
labeled PSMA inhibitors often result in high SG uptake and high absorbed doses can lead to irreparable
damage, presenting as severe xerostomia. This application addresses critical needs to reduce radiation
exposure to normal organs while maintaining tumor uptake. Previously, PSMA-617 has been developed
as a unique ligand to efficiently reduce kidney uptake of PSMA targeted radiopharmaceuticals. We
therefore focus on using a “light-shield” approach to protect SGs from radiolabeled PSMA-617-B12
ligands. In our preliminary research, we have used HPLC-MS to demonstrate that PSMA-B12-Cy5 can
be efficiently cleaved to PSMA + B12-Cy5 upon 650 nm light exposure, thereby separating B12-Cy5
from the targeting ligand. Indeed, initial optical imaging of a prostate cancer mouse model
demonstrated the feasibility to selectively reduce SG uptake in a light-dependent fashion with minimal
impact on PC3-PSMA tumor uptake. With these promising results in hand, we propose to construct
radiolabeled analogs of PSMA-B12-Cy5. Cy5 (and other fluorophores) will serve as an antenna to
capture long wavelength photons that trigger the cleavage of the B12-radiopharmaceutical from the
PSMA-targeting ligand.

GRANT APPLICATIONS UNDER REVIEW

Borrowing From Nature: Targeted Thrombolytic Therapy. NIH. P.I.: D. S. Lawrence. Co-Is: Z.
Li, Y-Y. L. Shih, and W. Lin. Period: July 1, 2023 — June 30, 2028. Pharmacological thrombosis (re:
tissue plasminogen activator; tPA) is limited by efficacy and life-threatening side effects. We’ve
developed a photothrombolytic drug delivery system that is more effective than conventional tPA at an
order of magnitude lower dose. We seek to determine the dosimetry for our phototherapeutic
technology (including a quantitative assessment of the impact of melanin on light transmission), the
spatial scope of light-triggered drug release, and the optimal parameters for the treatment of pulmonary
embolism (PE) and ischemic stroke. The PE studies employ positron emission tomography imaging as
a means to detect embolisms and evaluate photothrombolytic efficacy. The stroke studies take
advantage of the technology’s ability to control the delivery of therapeutic combinations that mimic
endogenous thrombolysis. Finally, we will evaluate the appearance of the most severe side effect of
tPA, hemorrhagic transformation, to assist in the optimization of the PE and stroke constructs.
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A Light Shield for Protecting Sensitive Organs Against Cytotoxic Therapeutics. NIH. Co-Is: Z. Li
and D. S. Lawrence. Period: July 1, 2023 — June 30 2025. Widely overexpressed on prostate cancer
tissues, Prostate Specific Membrane Antigen (PSMA) has become an attractive target for both imaging
and radionuclide-based therapy of prostate cancer. Despite exciting progress, PSMA targeted
therapeutic agents could pose high radiation exposure towards normal organs that express the receptor.
In fact, salivary glands (SGs) are often the dose-limiting organ that determines how much radioactivity
can be administered, patient eligibility and the treatment outcome thereafter. This application addresses
critical needs to reduce radiation exposure to normal organs while maintaining tumor uptake.
Previously, PSMA-617 has been developed as a unique ligand to efficiently reduce kidney uptake of
PSMA targeted radiopharmaceuticals. We therefore focus on using a “light-shield” approach to protect
SGs from radiolabeled PSMA-617-B12 ligands. In our preliminary research, we have used HPLC-MS
to demonstrate PSMA-B12-Cy5 can be efficiently cleaved to PSMA + B12-Cy5 upon 650 nm light
exposure, thereby separating B12-Cy5 from the targeting ligand. Indeed, initial optical imaging of a
prostate cancer mouse model demonstrated the feasibility to selectively reduce SG uptake in a light-
dependent fashion with minimal impact on PC3-PSMA tumor uptake. With these promising results in
hand, we propose to construct radiolabeled analogs of PSMA-B12-Cy5. Cy5 (and other fluorophores)
will serve as an antenna to capture long wavelength photons that trigger the cleavage of the B12-
radiopharmaceutical from the PSMA-targeting ligand. The resulting agents will be evaluated for
stability, PSMA binding affinity, cleavage efficiency and labeling yield. Initial evaluation in PSMA
positive animal model will also be performed. Due to the similarity between 64Cu imaging agent and
future therapy agents (same construct but labeled with therapeutic isotopes), we will select the most
promising agents (high and persistent tumor uptake with low uptake in SGs) and define the optimal
treatment course (when and how to administer the light) using positron emission tomography (PET).
This application reflects a joint effort from a multidisciplinary team composed of experts in chemistry,
light triggered drug delivery, radiochemistry and molecular imaging. The success of the proposed
approach would solve key issues in PSMA targeted radiotherapeutics (in this case exposure to SGs),
which could greatly benefit prostate cancer management. The same strategy could be applied to other
therapeutics as well including reducing normal organ toxicity of targeted chemotherapy.
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1986

1987

1988

1989

1990

1991

1992

1993

INVITED LECTURES

Department of Medicinal Chemistry, SUNY Buffalo

Department of Chemistry, State University College at Buffalo
Department of Chemistry, Canisius College

Department of Chemistry, Niagara University

Department of Biochemistry, School of Medicine, SUNY Buffalo

Department of Medicinal Chemistry, SUNY Buffalo
Department of Chemistry, Alfred University

Department of Chemistry, St. Bonaventure University
Undergraduate Biochemistry Club, School of Medicine, SUNY Buffalo

Department of Physiology, School of Medicine, SUNY Buftalo
Department of Chemistry, State University College at Buffalo
Department of Chemistry, Rensselaer Polytechnic Institute

Department of Chemistry, State University of New York at Stony Brook

Department of Chemistry, University of California at Santa Barbara

Department of Chemistry, University of California at Irvine

Department of Chemistry, University of California at Riverside

Department of Biophysics, Roswell Park

Department of Biochemistry, McMaster University

Department of Chemistry, State University of New York at Buffalo

Department of Biophysics, School of Medicine, State University of New York at Buffalo
Signal Transduction in Biological Membranes, SUNY Buffalo

National Science Foundation Workshop on Natural Products, Denver, Colorado

Tanabe Research Laboratories, San Diego, Ca

Department of Chemistry, University of Delaware

Department of Chemistry, Rutgers University (Newark)

Department of Biological Sciences, State University of New York at Buffalo

Department of Biochemical Pharmacology, State University of New York at Buffalo
American Chemical Society Joint Central - Great Lakes Regional Meeting, Division of
Medicinal Chemistry, Indiana University - Purdue University at Indianapolis

Novel Chemical Probes of Biology Symposium

Federation of Analytical Chemistry and Spectroscopy Societies and Pacific Conference on
Chemistry and Spectroscopy, Anaheim, California

Department of Biophysics, State University of New York at Buffalo
Department of Chemistry, Rensselaer Polytechnic Institute

Gordon Research Conference; Bioorganic Chemistry

Signal Transduction, Keystone, Colorado

The Buffalo Medical Foundation, Buffalo, NY
Parke-Davis Pharmaceuticals, Ann Arbor, MI
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1994

1995

1996

1997

1998

1999

The Grace Cancer Drug Center, Roswell Park Cancer Institute
Indiana University of Pennsylvania, Department of Chemistry

Department of Chemistry and Biochemistry, Wayne State University

Department of Biochemistry, Albert Einstein School of Medicine, Yeshiva University
Department of Chemistry, City University of New York, Queens College

Abbott Labs, Abbott Park, II.

Department of Biochemistry, Albert Einstein College of Medicine

Department of Chemistry, Canisius College

Department of Biochemistry, lowa State University

American Chemical Society Great Lakes Regional Meeting

Gordon Research Conference; Enzymes, Coenzymes, and Metabolic Pathways

Department of Chemistry and Biochemistry, University of Maryland

Department of Chemistry, Johns Hopkins University

Department of Chemistry and Biochemistry, University of Colorado at Boulder
Department of Chemistry, University of Wyoming

Department of Chemistry, Colorado State University

Department of Chemistry, University of Utah

Department of Chemistry and Biochemistry, University of California at San Diego
Merck, Inc., West Point, Pa.

Vth International Symposium on Molecular Aspects of Chemotherapy; Gdansk, Poland
9th International Conference on Second Messengers and Phosphoproteins (Signal Transduction
in Health & Disease); Nashville, Tennessee

Department of Medicinal Chemistry, University of Kansas
Department of Biochemistry, lowa State University

Department of Biological Sciences, Allegheny College

Cellular and Molecular Biodynamics Program, Rutgers University

The Department of Chemistry, Furman University

The Department of Chemistry, University of South Florida

The Department of Physiology and Biophysics, SUNY at Stony Brook
Wyeth Ayerst Research, Pearl River, New York

The Department of Biology, Canisius College

The Departments of Chemistry and Biology, Reed College

Aurora Pharmaceuticals, San Diego, California

Student Affiliates of the ACS, University of South Florida

Department of Chemistry, Florida Southern College

Department of Chemistry, University of Central Florida

Department of Molecular Pharmacology, University of Vermont
Department of Chemistry, University of California at San Diego
Department of Chemistry, Harvey Mudd College

1st International Conference on Protein Kinase Inhibitors; Warsaw, Poland

Department of Chemistry, University of Wisconsin at Oshkosh
Department of Chemistry, Trinity College
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2000

2001

2002

2003

2004

Department of Chemistry, University of Wisconsin at La Crosse

Department of Chemistry, The University of Wisconsin at Stevens Point

Department of Chemistry, Wesleyan University

Department of Chemistry, University of California at Irvine

Department of Chemistry, University of California at Riverside

Department of Chemistry, University of California at Los Angeles

Department of Chemistry, Indiana University

Department of Medicinal Chemistry, Purdue University

Department of Chemistry, University of Notre Dame

Hoechst Marion Roussel Protein Kinase Workshop; Tucson, Arizona

American Chemical Society Western Regional Meeting and the Pacific Conference on
Chemistry and Spectroscopy Symposium on Biosensors: Visualizing the Chemistry of Living
Cells

The Molecular Neurobiology of ATM, Cold Spring Harbor, New York

Department of Chemistry, Hampton University

Colby College, Maine

Tripos, Inc., St. Louis, Missouri

IGEN, Gaithersburg, Maryland

Department of Chemistry; College of Charleston

Department of Chemistry, Florida Atlantic University

PacifiChem 2000; Photoprotecting Groups and Caged Compounds Symposium, Honolulu,
Hawaii

Department of Medicinal Chemistry and Molecular Pharmacology, Purdue University
Merck, Inc., Rahway, New Jersey

Department of Medicinal Chemistry, Purdue University

Department of Biochemistry, Wayne State University

ArQule, Burlington, MA

Department of Chemistry, University of Georgia

2"d International Conference on Protein Kinase Inhibitors; Warsaw, Poland

New York Blood Center

Promega Corporation

Department of Chemistry, University of Wisconsin

OSI Corporation

Department of Molecular Pharmacology, The Johns Hopkins University
GenoSpectra, Fremont, CA

Department of Chemistry, University of Michigan

Department of Chemistry, University of Delaware

Annual Meeting of the American Society for Biochemistry and Molecular Biology
3" International Conference on Protein Kinase Inhibitors; Warsaw, Poland

Department of Medicinal Chemistry, The University of Michigan
The Walther Cancer Center, University of Notre Dame
Department of Chemistry, The University of Illinois at Chicago
Department of Chemistry, Columbia University

Department of Chemistry, Emory University

27



2005

2006

2007

2008

2009

2010

2011

Molecular and Cell Biology Seminar Series, Scripps Research Institute
New York Academy of Sciences
Cellular Regulation in Health and Disease, Weizmann Institute of Science

Venetian Institute of Molecular Medicine, University of Padova
Department of Chemistry, Oakland University

Department of Medicinal and Biological Chemistry, University of Toledo
American Peptide Society Symposium, San Diego, CA

4% International Conference on Protein Kinase Inhibitors; Warsaw, Poland

Sigma-Aldrich

Department of Chemistry, University of Texas at Dallas

Biophysics Program, Cornell University

Department of Medicinal Chemistry, University of Texas at Austin

University of Texas, Southwestern

Departments of Biochemistry & Biology, Life Sciences Seminar Series, Brandeis
Department of Biochemistry, CUNY

Departments of Chemistry and Medicinal Chemistry & Natural Products, University of North
Carolina

American Society for Cell Biology National Meeting; San Diego, California

Department of Biochemistry, Mt. Sinai School of Medicine

Department of Chemistry, Duke

Department of Chemistry and Biochemistry, University of Pennsylvania

Department of Chemistry and Biochemistry, UCLA

5™ International Conference on Protein Kinase Inhibitors; Warsaw, Poland

Howard Hughes Medical Institute, Janelia Farm “Chemistry in Neuroscience”

Howard Hughes Medical Institute, Janelia Farm “Fluorescent Proteins and Biological Sensors”
American Society for Cell Biology, Washington DC

Department of Chemistry, University of South Florida

Department of Medicinal Chemistry & Natural Products, University of North Carolina
Department of Biochemistry, University of North Carolina

Chinese Chemical Society, Tianjin, China

Department of Chemistry, North Carolina State University

School of Pharmacy, UC San Diego

6™ International Conference on Protein Kinase Inhibitors, Warsaw, Poland

Florida Center of Excellence for Biomolecular Identification & Targeted Therapeutics
Symposium on Drug Design, Discovery and Delivery, Tampa, Fl

Department of Chemistry, University of Illinois at Urbana Champaign

Gordon Research Conference; Chemistry & Biology of Peptides, Ventura California

BIT’s 8" Annual Congress of International Drug Discovery Science and Technology (IDDST),
Beijing, China

Department of Chemistry, Wake Forest University
Department of Biochemistry and Molecular Biology, Indiana University School of Medicine
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2012

2013

2014

2015

2016

2017

Department of Chemistry, Scripps Florida

Department of Chemistry, Purdue University

Department of Chemistry, Rose-Hulman Institute of Technology

Gordon Research Conference; Bioorganic Chemistry

Southeast Regional Meeting of the American Chemical Society; Chemical Biology Session

Department of Pharmaceutical and Biomedical Sciences, University of Georgia
Drug Discovery Program, National Cancer Institute

Biophysics Symposium, Academia Sinica, Taiwan

Bioimaging Symposium, Academia Sinica, Taiwan

Institute of Chemical Biology & Drug Discovery Symposium, SUNY Stony Brook

Department of Medicinal Chemistry, University of Connecticut

Department of Medicinal Chemistry, University of Minnesota

Division of Integrative Bioscience and Biotechnology, POSTECH, Pohang, Korea
AmorePacific Corp., Seoul, Korea

School of Pharmacy, Hanyang University, Ansan, Korea

Department of Biomedical Engineering, Duke University

Department of Chemistry, Wayne State University

Korean Chemical Society National Meeting, Seoul Korea

Department of Chemistry, University of Nebraska

Department of Chemistry, Appalachian State University

CNRS, Montpellier, France

Department of Cell Biology, University of Texas (@ Dallas
Research Triangle Park Chemical Biology Symposium

4™ Biosensor Meeting, Bordeaux France

EMBO Conference Series: Chemical Biology, Heidelberg Germany
International Chemical Biology Society Symposium, San Francisco

Department of Chemistry, Johns Hopkins University
School of Pharmacy, University of Houston
Department of Chemistry, Northeastern University

Department of Chemistry, University of North Carolina, Asheville
Institute for Structural Biology, Drug Discovery and Development (ISB3D), Virginia
Commonwealth University

Department of Medicinal Chemistry, Purdue University

Department of Chemistry, Lehigh University

Integrating New Technologies into Entrepreneurial Projects: Gamification, AR, VR and Al,
University of North Carolina at Chapel Hill

Conference on Chemistry & Metabolism, Cold Spring Harbor Laboratory Symposium
Conference on Chemical Tools for Complex Biological Systems, Janelia Farm Conference
Holy Grails in Chemistry Symposium, American Chemical Society National Meeting, San
Francisco

Symposium on Light-Responsive Organic Chemistry for Biological Applications, American
Chemical Society National Meeting
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2018 Emil T. Kaiser Memorial Symposium, Boston
Complex Control with Light Symposium, Goethe University, Lake Konstanz, Germany

2019 Department of Pharmacological Sciences, Mt. Sinai School of Medicine
Department of Chemistry, Elon University
Photochemistry Gordon Research Conference

2020 Photochemically-Activated Molecules to Study Physiology, BIOL Division, ACS National
Symposium, Virtual
Biological Photochemistry and Chemical Biology, ChemistsLive, Virtual

2021 International Conference on Porphyrins and Phthalocyanines (2020 ICPP), Virtual
American Chemical Society National Meeting, Virtual
International Photodynamic Association, Masterclass Series, Virtual
Caged Compounds Symposium, PacifiChem 2020, Virtual
Teaching with Technology Symposium, PacifiChem 2020, Virtual

2022 American Society for Photobiology, Albuquerque, NM
Brown & Williamson Distinguished Speaker, Department of Chemistry, University of Louisville

2023 Wellman Center for Photomedicine, Massachusetts General Hospital, Harvard University.

NATIONAL MEETINGS

Mary Prorok™ and David S. Lawrence; American Chemical Society National Meeting, Biological
Chemistry Division (1998)

John S. Manka and David S. Lawrence™; American Chemical Society National Meeting, Organic
Chemistry Division (1989)

John S. Manka and David S. Lawrence™; Gordon Research Conference: "Metals in Biology" (1990)

John S. Manka®, Dennis Chugh, and David S. Lawrence; American Chemical Society National Meeting,
Inorganic Chemistry Division (1990)

John S. Manka and David S. Lawrence™; American Chemical Society National Meeting, Organic
Chemistry Division (1990)

Mary Prorok, Marianne Mendelow, Allen Salerno, Deborah Hermance, and David S. Lawrence™;
American Chemical Society National Meeting, Biological Chemistry Division (1990)

Mary Prorok, Marianne Mendelow, Allen Salerno, Deborah Hermance, and David S. Lawrence™;
SUNYAB 31st Annual Medicinal Chemistry Symposium (1990)
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Diane Dick®, Scott Pluskey, and David S. Lawrence; North East Regional Meeting of the American
Chemical Society (1990)

Scott Pluskey®, Diane Dick, and David S. Lawrence; North East Regional Meeting of the American
Chemical Society (1990)

Deborah Hermance®, Mariannne Mendelow, and David S. Lawrence; North East Regional Meeting of
the American Chemical Society (1990)

Mary Prorok* and David S. Lawrence; North East Regional Meeting of the American Chemical Society
(1990)

Allen Salerno*, Marianne Mendelow, Mary Prorok, and David S. Lawrence; North East Regional
Meeting of the American Chemical Society (1990)

Mary Prorok and David S. Lawrence*; 12th Enzyme Mechanisms Conference (1991)

Allen Salerno* and David S. Lawrence; North East Regional Meeting of the American Chemical
Society (1992)

Young-Guen Kwon, Marianne Mendelow, Jaya Srinivasan, Tae Ryong Lee, Scott Pluskey, and David S.
Lawrence*; "Enzymes, Coenzymes, and Metabolic Pathways" Gordon Research Conference (1993)

Scott Pluskey, Debbie Crans*, and David S. Lawrence; 45th Southwest Regional Meeting of the
American Chemical Society (1993)

David S. Lawrence, Tae Ryong Lee, and Jinqui Niu; ASBMB National Meeting (1993)

A. M. Edelman™, J. C. Lee, Y.-G. Kwon, and D. S. Lawrence; ASBMB National Meeting (1994)
Michelle Sanders* and David S. Lawrence; American Chemical Society National Meeting (1996)
Mary Koszalek* and David S. Lawrence; American Chemical Society National Meeting (1996)
Kieran Curley, Jason Wood, and David S. Lawrence; Bioorganic Gordon Research Conference (1998)

Tae Ryong Lee* and David S. Lawrence; Miami Biotechnology Winter Symposia on Signal
Transduction (1999)

Adam Profit and David S. Lawrence; Miami Biotechnology Winter Symposia on Signal Transduction
(1999)

Kieran Curley, Jason Wood, and David S. Lawrence; Miami Biotechnology Winter Symposia on Signal
Transduction (1999)

Zachary L. Rodgers, Robert M. Hughes, Laura M. Doherty, Jennifer R. Shell, Alexander M. Brugh,
Thomas A. Shell, Malcolm D.E. Forbes, and David S. Lawrence, “Red Photo-activation of Hydrogel
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Initiators”. 2" Annual Triangle Student Research Competition, Research Triangle Park, Durham, NC,
September 3, 2014.

Zachary L. Rodgers, Alexander M. Brugh, Laura M. Doherty, Thomas A. Shell, Jennifer R. Shell, and
David S. Lawrence, “Red and Near Infrared Photo-activation of Biomolecules and Hydrogel Initiators
Using Alkyl Cob(IlI)alamin-fluorophore Conjugates”. The RTP Chemical Biology and Biotechnology
Syposium, GlaxoSmithKline, Research Triangle Park, NC, May 28, 2014.

Zachary L. Rodgers, Brian Molesky, Alexander, M. Brugh, Thomas A. Shell, Malcom D. Forbes, and
David S. Lawrence, “Detection of Radicals from Photoactivation of Fluorophore Augmented
Cob(Ill)alamins”. Inter-American Photochemical Society Meeting, Sarasota, FL, January 2-5, 2014.
Marvin, C., Smith, W., Oien, N., Hughes, R., Rogers, Z., and Lawrence, D. “NIR Mediated Release of
Therapeutic Agents from Erythroctye Drug Carriers” Presented at the 2014 AAPS Annual Meeting and
Exposition, San Diego CA, 2014 (November 6, 2014).

RESEARCH STUDENTS

Undergraduate Students

Joseph Accurso 1986

Carol Bezio 1988
Russell Bird 1988

Dennis Chugh 1989
Michael Cristofaro 1986

Laura Doherty 2014-15

Tim Hartman 2017-18
Christopher Kong 2020-present
Tom Kuhlman 1987

Nathan Levy 2010
Meredith Mau 1986

Louise Mahoney 1988
Marianne Mendelow 1988

David Montesanti 1986

Jeffrey Nonemaker 1992-93

Jett Primm 2020
Elizabeth Redding 2021-present
Tammy Russell 1990
Kanishka Shah 2021-present
Alexandra Whicker 2015-16
Mamadi Yilla 1986

Graduate Students

Masters (research) - completed
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Derek Dunn

David Freeman
Marianne Mendelow
Michelle Sanders
Douglas Werner

Marissa Caan
Diane Dick
Finith Jernigan
Tao Jiang

Mary Koszelak
Young-Guen Kwon
Tae Ryong Lee
John Manka
Christina Marvin
Luong Nguyen
Jinkui Niu

Colin O’Banion
Nathan Oien
Scott Pluskey
Mary Prorok
Zach Rodgers

Al Salerno

Kui Shen
Weston Smith
Tata Venkata
Brianna Vickerman
Jason Wood
Weichen Xu
Xiongwei Yan
Emilia Zywot

Ju-Sung Kim
Caylie McGlade
Joshua Welfare

Richard Agnes
Angela Brown
Maria Cabal
Chien-an Chen
Kieran Curley
Zhaohua Dai

1994-1995
2015-2016
1989-1991
1995-1996
1994-1996

2012-2017
1986-1992
2008-2013
1991-1995
1993-1998
1991-1994
1992-1996
1986-1990
2014-2018
2010-2014
1993-1997
2011-2016
2010-2014
1988-1993
1986-1990
2012-2015
1989-1993
1995-2001
2009-2015
1986-1992
2017-2021
1993-1998
2008-2012
1992-1996
2017-2021

2019-
2020-
2017-

Postdoctoral Fellows - completed

2003-2007
1999-2001
1995-1996
1998-2001
1996-1998
2004-2006

Doctoral - completed

Doctoral - current
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Song Ding
Mousumi Ghosh
Anwesha Goswami
Fangxia Guan
Jung-Mi Hah
Qing “Sunny” Huang
Sanjai Kumar
Hsienming Lee
Jung-Hwan Lee
Seung-Yub Lee
Tae Ryong Lee
Weiying Lin
Haishan Li

Fei Lou

Javier Montserat
Sandip Nandy
Jinkui Niu

Colin O’Banion
Natalia Orlova
James Parise
Adam Profit
Huimin Shang
Vyas Sharma
Jaya Srinivasan
Liang Sun
Meng Taing
Willem Veldhuyzen
Stefan Vetter
Xiaodong Wang
Xiongwei Yan
Jiade Yang
Ren-Hwa Yeh
Biao Xi

Robert Hughes
Melanie Priestman
Vyas Sharma
Jennifer Shell
Thomas Shell
Qunzhao Wang

Jacob Ford
William Kinney
Brianna Vickerman

2015-2019
2000-2005
2016-2019
2001-2003
2003-2005
2007

2005-2007
2004-2010
2001-2006
2001-2004
1996-1999
2000-2004
2002-2008
2019-2020
1995-1996
2002-2006
1998-2001
2017-2018
2018-2019
2007-2008
1997-2000
2004-2007
2004-2011
1994-1995
2008-2011
1995-1998
2002-2004
1997-1998
2008

1996-1999
2002-2004
1996-2001
1999-2006

Former Research Faculty

2015-2016
2011-2017
2008-2011
2008-2014
2008-2014
2007- 2022

Postdoctoral - current

2021-
2019-
2021-



Lauren Haar

Fall 1985

Spring 1986
Fall 1986

Spring 1987
Fall 1987

Spring 1988
Fall 1988
Spring 1989
Fall 1989
Fall 1990
Spring 1991
Fall 1991
Spring 1992
Fall 1992
Fall 1993
Spring 1994
Fall 1994
Spring 1995
Fall 1995

Research Faculty — current

2018-

Chemistry 301
Chemistry 501
Chemistry 514
Chemistry 301
Chemistry 501
Chemistry 252
Chemistry 301
Chemistry 501
Chemistry 252
Chemistry 501
Chemistry 514
Chemistry 301
Chemistry 301
Chemistry 202
Chemistry 301
Chemistry 202
Chemistry 501
Chemistry 501
Chemistry 202
Chemistry 501
Chemistry 252
Chemistry 301

TEACHING (SUNY @ Buffalo)

(Intermediate Organic Chemistry)

(Organic Chemistry, Graduate Level Core Course)
Bioorganic Chemistry (new course)

(Intermediate Organic Chemistry)

(Organic Chemistry, Graduate Level Core Course)
(Honors Organic Chemistry, 2nd Semester)
(Intermediate Organic Chemistry)

(Organic Chemistry, Graduate Level Core Course)
(Honors Organic Chemistry, 2nd Semester)
(Organic Chemistry, Graduate Level Core Course)
(Bioorganic Chemistry, Special Topics Graduate Level)
(Intermediate Organic Chemistry)

(Intermediate Organic Chemistry)

(Introductory Organic Chemistry, 2nd Semester)
(Intermediate Organic Chemistry)

(Introductory Organic Chemistry, 2nd Semester)
(Organic Chemistry, Graduate Level Core Course)
(Organic Chemistry, Graduate Level Core Course)
(Introductory Organic Chemistry, 2nd Semester)
(Organic Chemistry, Graduate Level Core Course)
(Honors Organic Chemistry; 2nd Semester)
(Intermediate Organic Chemistry)

DEPARTMENTAL ACTIVITIES (SUNY @ Buffalo)

Ad Hoc Faculty Advisement, Policies, and Procedures Committee (1990)
Admissions Committee (1991-1992)

Advisor to Student Affiliates of the American Chemical Society (1985-1986)
Central Construction Fund Planning Committee (1990-1995)

Chairman and Coordinator: Chemistry Department Open House (November 1985)
Chairman: 1986 Departmental September Welcome

Chairman: 1987 Departmental September Welcome

Chairman, Recruitment for Organic Faculty (1991 and 1992)

Coeditor, Departmental Brochure 1988

Convener, Graduate Recruitment Committee (1994-1995)

Convener, Organic Committee (1994-1995)

Curriculum, Advisement, and Petitions Committee (1991-1995)

Editor, Departmental Brochure 1990

Executive Committee (1993-1995)
Facilities Committee (1987-1989)

Graduate Recruitment Committee (1985-1995)
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Library Liaison Committee (1985-1995)
Organic Committee (1985-1995)
Personnel Committee (1991 and 1992)
Tenure Committee (1991-1995)

UNIVERSITY ACTIVITIES (SUNY @ Buffalo)

Member, Biomembranes Group

Member, Faculty of Natural Sciences &Mathematics Graduate Divisional Panel

Member, Faculty of Natural Sciences &Mathematics Undergraduate Divisional Panel
Member, Faculty of Natural Sciences &Mathematics Advisory Committee to the Science and
Engineering Library

Mentor, University Honors Program

Howard Hughes Biological Sciences Undergraduate Educational Initiative

Member, Structural Biology Committee

TEACHING (AECOM)

Molecular and Cellular Foundations of Medicine (1997; 9 lectures)

Molecular and Cellular Foundations of Medicine (1998; 10 lectures)

Molecular and Cellular Foundations of Medicine (1999; 10 lectures)

Molecular and Cellular Foundations of Medicine (2000; 10 lectures + 4 summer introductory lectures)
Molecular and Cellular Foundations of Medicine (2001; 10 lectures + 4 summer introductory lectures)
Molecular and Cellular Foundations of Medicine (2002; 10 lectures + 4 summer introductory lectures)
Molecular and Cellular Foundations of Medicine (2003; 10 lectures + 4 summer introductory lectures)
Molecular and Cellular Foundations of Medicine (2004; 10 lectures + 4 summer introductory lectures)
Molecular and Cellular Foundations of Medicine (2005; 10 lectures + 4 summer introductory lectures)
Molecular and Cellular Foundations of Medicine (2006; 10 lectures + 4 summer introductory lectures)
Graduate Biochemistry (2006; 3 lectures)

Graduate Biophysics (2006; 1 lecture)

DEPARTMENTAL ACTIVITIES (AECOM)

Biochemistry Appointments and Promotion Committee (1996 - present)
Mass Spectrometry Staff Position Search Committee (Fall 1996)
Departmental Seminar Coordinator (1998 — present)

Departmental Faculty Search Committee (2001)

COLLEGE ACTIVITIES (AECOM)

Academic Affairs Committee (2005 —2007)

Chemical Hazards Committee (1998 - 2007)

Co-Chair of Chemical Biology and Chemical Genomics Strategic Planning (2006)
Committee of Professors (1997- present)

Committee on Computer-Based Education (1999 - present)
Committee on Patents (2006 — 2006)
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Division of Research (advisory committee to the Dean) (1998 - 2001)
Faculty Senate (1996 - 1998; 2000 — 2001; 2005-2006)

Graduate Recruitment Committee (2002 — 2004)

Head, Graduate Recruitment (1997 - 2000)

LCME General Facilities Subcommittee (2005 — 2006)

Promotions Committee (1997- 1998)

Preclerkship Committee (2001 — present)

Sue Golding Graduate Division Admissions Committee (1996 — 2000)

TEACHING (UNC)

Chemistry 465. Organic and Inorganic Reaction Mechanisms.

Fall 2007 — 28 lectures

Fall 2008 — 28 lectures

Fall 2009 — 28 lectures

(note: 50% of full semester course 4 unit course team-taught with Professor Joe Templeton)

Medicinal Chemistry 807/Chemistry 733. Molecular Foundations of Chemical Biology. I. Organic and
Medicinal Chemistry (New Course)

Fall 2010 — 40 lectures

Fall 2011 — 40 lectures

Fall 2012 - 40 lectures

Pharmaceutical Science First Year Group
Fall 2011
1 lecture

Chemistry 799. Introduction to Laboratory Safety (new course).
Fall 2013
Fall 2014
Fall 2015
Fall 2016
Fall 2017
Fall 2018
Fall 2019
Fall 2020
Fall 2021

Computer Science 585. Serious Games. Role: Facilitator
Spring 2018
STUDENT COMMITTEES
Pharmaceutical Sciences Student Advisory Committee/Defense

Kim Barnash
Jon Bogart
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Laura Bonifacio

Josh Brattlie

Tanya Burch

Joyce Chandarajoti

Adam Friedman

Tory Haberman

Courtney Jones

Nick Klus

Christina Marvin (Advisor)
Luong Nguyen (Advisor)
Colin O’Banion (Advisor)
Nathan Oien (Advisor)
Mike Perfetti

Rima Hajjo

Wei Sun

Caleb Vogt

Jarod Waybright

Weichen Xu (Advisor)
Menghan Zhang

Emilia Zywot (Advisor)

Current: Caroline Foley, Samantha Ottavi, Dongbo Lu, Alex Woodell
Chemistry Student Advisory Committee/Defense

Matt Anttila

Joshua Beaver
Michael Bertucci
Michael Corbett
Anne Marie Dechert
Zach Dunn
Samantha Ervin
Timothy Fazekas
Leila Flagg

Ryan Felix

Ben Giglio

Isaiah Gober

Tien Guyen
Kalulani Houston
Colin Hughes
Lindsey Ingerman
Nick Jenkins

Finith Jernigan (Advisor)
Kate Lavoie

Emilie Mainz
Justin Malinowski
Hannah Nowotarski
Elizabeth O'Bryan
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Brendan Peacor

Brae Peterson

Nick Pinkin

Angela Proctor

Abby Pulsipher

Gregg Rice

Zach Rodgers (Advisor)
Hannah Shenouda
Weston Smith (Advisor)
Amanda Stewart
Abigail Turner

Chris Turlington
Brianna Vickerman (Advisor)

Current: Rachel Johnson, Adam Lescallette, Nicholas Tay
Pharmacology Student Advisory Committee/Defense

Marissa Caan (Advisor)
Ryan Phillips
Eric Zimmerman

Undergraduate Honors Thesis Committee

Lauren Burianek
Susie Choi
Spencer Maingi
Robin Muller

DEPARTMENTAL/DIVISIONAL ACTIVITIES (UNC)
Previous

Department of Chemistry Faculty Search Committee (Fall 2007)

School of Pharmacy Faculty Development/Mentoring Committee (Fall 2007)

School of Pharmacy Campbell Faculty Mentoring Program (2008 - 2012)

Divisional Director of Graduate Studies, Division of Medicinal Chemistry & Natural Products, School of
Pharmacy (Fall 2009 - 2011)

Nanomedicine Faculty Search Committee, Department of Chemistry (Fall 2010)

Division of Medicinal Chemistry & Natural Products Faculty Search, School of Pharmacy (Fall 2010)
Administrative Review of Leaf Huang, School of Pharmacy (Summer 2010)

ACPE Self-Study Organizational and Administration Committee, School of Pharmacy (Spring 2010)
Tenure Committee, Department of Chemistry (Mohammed Yousef; 2010)

School of Pharmacy Strategic Initiatives Working Group (Spring 2011)

Interim Chair — Division of Medicinal Chemistry & Natural Products (Spring 2011)

Co-Chair, Ad hoc Safety Committee, Department of Chemistry (Spring 2012)

Tenure Committee, Department of Chemistry (Eric Alexanian; 2013)

Promotion to Full Professor Committee, Department of Chemistry (Chair; David Nicewicz; 2017)
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Promotion to Full Professor Committee, Department of Chemistry (Eric Alexanian; 2018)
School of Pharmacy Dean Search (2018 and 2019)

Tenure Committee, Department of Chemistry (Bo Li; 2010)

Morehead Building Committee, Department of Chemistry (2017 - 2020)

DPET Chair Search Committee, School of Pharmacy (2019- 2020)

Nominations Committee Chair, School of Pharmacy (2019 — 2020)

Chair, Safety Committee, Department of Chemistry (Fall 2012 - 2021)

Current

School of Pharmacy Full Professors Committee (2007 - present)

Department of Chemistry Full Professors Committee (2007 - present)

Executive Committee, School of Pharmacy (2011 - present)

Chair, Division of Chemical Biology & Medicinal Chemistry, School of Pharmacy (Summer 2011 -
present)

Member, Joint Safety Team, Department of Chemistry (2022 - present)

Student and Postdoc Wellness Committee (2019 — present)

UNIVERSITY ACTIVITIES (UNC)

Scientific Advisory Board, Center for Integrative Chemical Biology and Drug Discovery (Fall 2007 -
2012)

Advisory Group Member, Carolina Counts (2010)

College of Arts & Sciences Interdisciplinary Initiatives Proposals Committee (2011)

Eshelman Institute for Innovation Reviewer (student and postdoctoral proposals) (2016)

Lineberger Comprehensive Cancer Center, UCRF, Reviewer (2015 - 2016)

Board of Governors Teaching Award Committee (2022)
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