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John M. Streicher, Ph.D.

University of Arizona College of Medicine
Department of Pharmacology
Phone: (520)-626-7495
Email - jstreicher(@arizona.edu

Experience

Professor (Tenured); University of Arizona; Tucson, AZ, 2023-Present.

Associate Professor (Tenured); University of Arizona; Tucson, AZ, 2021-2023.
Assistant Professor (TT); University of Arizona (UA); Tucson, AZ, 2015-2021.
Assistant Professor (TT); University of New England (UNE); Biddeford, ME,
2013-2015

Research Assistant Professor (non-TT); University of New England; Biddeford, ME,
2012-2013.

Postdoctoral Fellowship; The Scripps Research Institute — FL in the lab of Laura M.
Bohn, Ph.D. 2009-2012.

Further Academic Affiliations

Research Health Science Specialist; Southern Arizona Veterans Administration Health
Care System (SAVAHCS); Tucson, AZ, 2026 — Present.

Affiliate Faculty; Tucson Veterans Administration Intramural Program for
Non-Clinician Scientists; Tucson, AZ, 2022-2024.

Faculty; UA Neuroscience Graduate Interdisciplinary Program; Tucson, AZ,
2017-Present.

Graduate Faculty; University of Maine Graduate School of Biomedical Sciences and
Engineering (GSBSE); Orono, ME, 2012-2015.

Commercial Affiliations

Scientific Advisor; Napreva, Inc. 2024-2026. This company is focused on the
development of terpene therapeutics for pain and other indications.

Equity Partner; Botanical Results, LLC. 2020-Present. This company is focused on
developing formulations of cannabidiol for pain, wound healing, and other indications.
Equity Partner and Co-Founder; Teleport Pharmaceuticals, LLC. 2017-Present. This
pharmaceutical startup is focused on developing glycosylated peptide drugs for pain and
neurodegeneration.

Education

Doctor of Philosophy; Molecular, Cellular and Integrative Physiology; University of
California — Los Angeles (UCLA); Los Angeles, CA, 2009.

Master of Science; Physiology and Pharmacology; Oregon Health and Science
University (OHSU); Portland, OR, 2002.


mailto:jstreicher@arizona.edu

Bachelor of Science; Biology; George Fox University; Newberg, OR, 1999.

Academic Teaching & Service
Teaching — Mentorship

Mentored research trainees 2012-Present: 1 faculty; 3 postdoctoral; 15 graduate; 5
medical; 45 undergraduate.

o 1 postdoc obtained tenure track faculty position; 10 graduated PhD students (5
secured postdocs in a major lab, 1 continued their MD/PhD training, 2 in
positions in pharma, 1 a lab director position, and 1 in patent law); numerous
undergraduates in professional or graduate school.

Served on 60 graduate student thesis/dissertation committees, 2012-Present.

Teaching - Classroom

Active

Course Director for UA Graduate College ABBS696C “Arizona Biological and
Biomedical Sciences Student Forum”, 2022-Present

Course Director for UA College of Medicine PHCL596C “Critical Literature Review and
Research Seminar”, 2022-Present.

Course Co-Director and Instructor for UA College of Medicine PHCL595B “Scientific
Writing, Presentation, and Bioethics”, 2020-Present.

Lecture sets (2) on pharmacodynamics and pharmacokinetics, UA College of Medicine
PHCL412/512 “Introduction to Pharmacology”, 2018-Present.

Lecture sets (2) on molecular pharmacology and cell signaling, UA College of Medicine
PHCL601A “Pharmacology: General Principles”, 2016-Present

Lecture sets (2) on GPCR signal transduction and molecular pharmacology, UA College
of Medicine PHCL553 “Neuropharmacology”, 2016-Present.

Completed
Instructor for UA College of Medicine IMB521 “Scientific Grantsmanship”, 2020-2023.
Facilitator for the UA College of Medicine “Clinical Reasoning Course”, 2016-2018.
Lecture sets (4) on different systems pharmacology, UA College of Medicine PHCL601C
“Pharmacology of Cardiovascular, Pulmonary, GI & CNS Drugs”, 2015.
Teaching duties and member of the Planning Committee, UNE College of Medicine
Medical School Curriculum “Osteopathic Medical Knowledge”, 2012-2015.

o Includes ~4 weeks of instruction as well as small student group clinical case

facilitation per year.

Recurring guest lecture on opioid pharmacology, UNE College of Pharmacy PHS204
“Pharmacology”, 2012-2014.
Recurring guest lecture on opioid drug discovery, UNE Early College Program,
2012-2014.
Recurring guest lecture on opioid research, UNE College of Arts and Sciences NEU210
“The Brain: Examination of the Nervous System”, 2012-2013.
Lecture sets (3) on molecular pharmacology, signal transduction, and drug discovery,
UNE Summer Intern Program, 2012-2013.
Teaching Assistant, UCLA “Foundations in Physiological Science”, 2004-2005.



Service — Extramural

Active

Reviewing Editor for the journal eLife, 2025 — Present.

Standing Member, NIH Molecular and Cellular Neuropharmacology Study Section, 2024
- Present

Associate Editor and Review Editor, Pharmacological Treatment of Pain section of the
journal Frontiers in Pain Research, 2020-Present.

Academic Editor, Neuroscience Section, for the journal PLOS One. 2018-Present.

Ad hoc grant reviewer for 3 national (Veterans Administration, Department of Defense,
National Institutes of Health) and 4 international (Saudi Arabia; Netherlands;
Switzerland; Czech Republic) institutions, 2012-Present.

Ad hoc journal reviewer for 40 journals, 2012-Present.

Completed

Session Chair, International Narcotics Research Conference, July 2025.

Guest Editor for the journal eLife, 2024-2025.

Program Committee Member, International Narcotics Research Conference, 2024.
Program Committee Member, International Narcotics Research Conference, 2021.
Session Chair, United States Association for the Study of Pain (USASP) 2020, December
2020.

STEM Mentor, Scientists in the Classroom program at Sinagua Middle School,
2019-2021.

Reviewer for the Institute of International Education’s Scholar Rescue Fund, 2019.
Organizing Committee Member and Session Chair, Spring Pain Meeting 2019,
2018-2019.

Guest Editor, special collection on novel targets in pain, for the journal Frontiers in
Molecular Neuroscience. 2018-2020.

Session Chair, Society for Neuroscience 2018, November 2018.

Session Chair, Experimental Biology 2018, April 2018.

Session Co-Chair, Spring Pain Meeting, May 2017.

Member of the American Pain Society Website Committee, 2017-2019.

Secretary and Treasurer of the Maine Chapter of the Society for Neuroscience,
2014-2015.

Service — Intramural

Active

Member of the UA Department of Pharmacology Promotion & Tenure Committee,
2026-Present.

Director of the UA Arizona Biological and Biomedical Sciences Graduate Program,
2026-Present.

Vice Chair for Research of the UA Department of Pharmacology, 2025-Present.

Chair of the UA Department of Pharmacology Research Committee, 2025-Present.
Member of the VA Research and Development Committee, 2022-Present.

Member of the UA Arizona Biological and Biomedical Sciences graduate program
Executive Committee, 2018-Present.



Member of the UA Arizona Biological and Biomedical Sciences graduate program
Admissions Committee, 2015-Present.

Completed

Co-Director of the UA Arizona Biological and Biomedical Sciences Graduate Program,
2022-2026.

Member of a UA Department of Pharmacology Administrative Review Committee, 2024.
Member of a UA College of Medicine Director of the Center for Education Search
Committee, 2023.

Member of a UA College of Medicine Associate Dean Search Committee, 2023.

Member of the UA Perfusion Sciences Program Executive Committee, 2021-2024.
Member of a UA Department of Pharmacology Search Committee, 2020-2021.

Chair of the UA Department of Pharmacology Student Performance Committee,
2020-2024.

Member of a UA College of Pharmacy Faculty Search Committee, 2019-2020.

Member of the UA Department of Pharmacology Academic Program Review Committee,
2018-2019.

Member of the UA Department of Pharmacology Executive Committee, 2018-2024.
Chair of the UA Department of Pharmacology Graduate Admissions Committee,
2018-2024.

Director of Graduate Studies for the UA Department of Pharmacology Graduate
Program, 2018-2024.

Member of the UA Undergraduate Biomedical Research Program Selection Committee,
2016.

Member of the UA College of Medicine Nominating Committee, 2016-2022. Elected
Chair for 2020-2022 term.

Coordinator of the UNE College of Osteopathic Medicine Seminar Series, 2015.

Member of the UNE College of Medicine Strategic Planning Research and Research
Track Committees, 2014-2015.

Member of the GSBSE Curriculum Committee, 2014-2015.

Member of the Steering Committee for the UNE College of Medicine Curriculum,
2013-2014.

Member of a Search Committee for a faculty position in the UNE College of Pharmacy,
2013.

Student Representative to the OHSU Departmental Curriculum Committee, 2000.
Member of the OHSU Cell Biology Course Committee, 2000.

Awards and Honors
o Gabriel and Streicher (2023) selected for the cover of the April 11, 2023 issue of Science

Signaling.

o International Narcotics Research Conference (INRC) Young Investigator Award, 2022.
o UA Undergraduate Biology Research Program Outstanding Faculty Mentor Award,

2020-2021

o Duron et al. (2020) selected for the cover of the May 5, 2020 issue of Science Signaling.
o Cyagen Animal Model Award, August 2017



® Leietal (2017) (Journal of Biological Chemistry) featured in the July 21, 2017 issue of

the trade journal Chemicals & Chemistry (pg. 1974-1975)

Travel Award, International Narcotics Research Conference (INRC), July 2017.

Travel Award, International Narcotics Research Conference (INRC), July 2016.

Travel Award, International Narcotics Research Conference (INRC), June 2015.

Travel Award, International Narcotics Research Conference (INRC), July 2014.

Abstract (Moses-Fynn et al. 2014) selected for special publicity at the 30" Annual
Meeting of the American Academy of Pain Medicine
(http://www.newswise.com/articles/chronic-pain-researchers-first-to-link-regulatory-prot
ein-to-mu-opioid-receptor-signaling)

ASPET Young Scientist Travel Award, Experimental Biology Conference, April 2011.
Streicher et al. (2010) (Circulation Research) featured on MDLinx.com, a research
indexing site for physicians. http://www.mdlinx.com/heartlinx/news-article.cfm/3096007
Department of Molecular Medicine (DMM) Excellence in Science Award for Best Poster
Presentation, DMM Annual Retreat, March 2009.

Best Poster Presentation Award, 4™ Annual Molecular, Cellular and Integrative
Physiology Retreat, March 2008.

Graduate With Science Honors, magna cum laude, George Fox University, 1999.

Invited Seminars

“Cannabis Terpenes Relieve Pathological Pain and Block Opioid Reward by Activation
of the Adenosine A2a Receptor.” Invited by the 2™ Annual ASU Cannabis Testing
Workshop, May 2026.

“The orphan receptors GPR63 and GPR153 enhance antinociception in pathological pain
by suppressing microglial activation in the murine spinal cord.” Invited by the University
of California — San Francisco (UCSF) Pain and Addiction Research Center, January
2026.

“The orphan receptors GPR63 and GPR153 suppress microglial activation in pathological
pain.” Invited by the UA Comprehensive Center for Pain and Addiction annual
symposium, Pain and Addiction: Mechanisms and Management. November 2025.
“Cannabis Terpenes Relieve Pathological Pain and Block Opioid Reward via the
Adenosine A,, Receptor.” Invited by Maxwell Leung of the Arizona State University
Cannabis Analytics, Safety and Health Initiative, November 2025.

“GPR63 and GPR153 enhance antinociception in pathological but not nociceptive pain
by suppressing microglial activation in spinal cord.” Invited by the International
Narcotics Research Conference, July 2025.

“Terpenes from Cannabis sativa Relieve Pathological Pain and Modulate Reward via the
Adenosine A2a Receptor.” Invited by the United States Association for the Study of Pain
Annual Conference, May 2025.

“Terpenes from Cannabis sativa Relieve Pathological Pain and Modulate Reward via the
Adenosine A2a Receptor.” Invited by Amanda Fakira of Rowan University Department
of Biomedical Sciences, March 2025.

“Targeting the Signal Transduction Cascades of the Mu Opioid Receptor in Order to
Improve Opioid Therapy.” Invited by the 6™ Annual Relmagine Health Conference,
January 2024.


http://www.newswise.com/articles/chronic-pain-researchers-first-to-link-regulatory-protein-to-mu-opioid-receptor-signaling
http://www.newswise.com/articles/chronic-pain-researchers-first-to-link-regulatory-protein-to-mu-opioid-receptor-signaling
http://www.mdlinx.com/heartlinx/news-article.cfm/3096007

“Heat Shock Protein 90 is a Novel Opioid Signaling Regulator that can be Targeted to
Improve Opioid Therapy.” Invited by Wei Lei of the Manchester University Department
of Pharmaceutical Sciences and Pharmacogenomics, October 2023.

“Terpenes from Cannabis sativa are Cannabimimetic and Selectively Enhance
Cannabinoid Activity.” Invited by the Center for Medical Cannabis Research Medicinal
Cannabis & Cannabinoid Science Symposium, October 2023.

“Terpenes from Cannabis sativa Produce Efficacious Pain Relief in Neuropathic Pain via
the Adenosine A2a Receptor in Mouse Spinal Cord.” Invited by Nam Lee of the
University of Arizona Department of Chemistry and Biochemistry, September 2023.
“Terpenes from Cannabis sativa Produce Efficacious Pain Relief in Neuropathic Pain via
the Adenosine A2a Receptor in Mouse Spinal Cord.” Invited by Ratan Banik at the
University of Minnesota Pain Interest Group, February 2023.

“Daily Intermittent Fasting in Mice Enhances Opioid Pain Relief and Reduces Side
Effects” and “The Organization of Mu Opioid Receptor Signal Transduction Cascades in
the Spinal Cord by Heat Shock Protein 90.” Invited by the International Narcotics
Research Conference, July 2022.

“Development of a Mu-Delta Opioid Receptor Heterodimer Antagonist to Improve
Opioid Therapy and Treat Withdrawal.” Invited by the 7" Annual Arizona Biomedical
Research Commission Research Conference, April 2022.

“Opioid Signal Transduction and Alternative Pain Therapies.” Invited by Karen
Houseknecht at the University of New England, November 2021.

“Heat Shock Protein 90 is a Novel Opioid Receptor Signaling Regulator that can be
Targeted to Improve Opioid Therapy.” Invited by Laura Stone at the University of
Minnesota, September 2021.

“Heat Shock Protein 90 is a Novel Opioid Receptor Signaling Regulator that can be
Targeted to Improve Opioid Therapy.” Invited by the Dr. GPCR Summit 2021, September
2021.

“Manipulating the Signal Transduction Cascades of the Mu Opioid Receptor to Improve
Opioid Treatment Outcomes.” Invited by Elisa Gumm at the Tucson Veterans
Administration Hospital, August 2021.

“Manipulating the Signal Transduction Cascades of the Mu Opioid Receptor to Improve
Opioid Treatment Outcomes.” Invited by Douglas Wright at Kansas University Medical
Center, June 2021.

“Heat shock protein 90 is a Novel Opioid Receptor Signaling Regulator that can be
Targeted to Improve Opioid Therapy.” Invited by Daniela Salvemini at St. Louis
University, May 2021.

“Terpenes from Cannabis sativa are Cannabimimetic and Anti-Nociceptive in Acute and
Chronic Pain.” Invited by the United States Association for the Study of Pain Meeting,
December 2020.

“Heat Shock Protein 90 is a Novel Regulator of Opioid Signal Transduction in the Brain
and Spinal Cord.” Invited by the Dr. GPCR Summit 2020, September 2020.
“Non-Cannabinoid Terpenes for Chronic Pain Treatment: Cannabimimetic Properties of
Cannabis sativa Terpenes Illuminated by Mouse Behavior and Receptor Signaling
Methods.” Invited by Justin Luh of Azure Biosystems, September 2020. Webinar format.



“Heat Shock Protein 90 is a Novel Opioid Receptor Signaling Regulator than can be
Targeted to Improve Opioid Therapy.” Invited by Brian Blagg at the University of Notre
Dame, March 2020. *Cancelled due to COVID-19 outbreak.

“Heat shock protein 90 Inhibitors Enhance Opioid Anti-Nociception in Acute and
Chronic Pain while Reducing Side Effects.” Invited by the 4™ Annual Arizona
Biomedical Research Commission Research Conference, April 2019.

“Heat shock protein 90 Inhibition Uncovers a Novel Anti-Nociceptive Molecular Circuit
in the Spinal Cord.” Invited by the Spring Pain Meeting, April 2019.

“Targeting the Mu-Delta Opioid Receptor Heterodimer to Enhance Opioid Therapy and
Treat Opioid Use Disorders.” Invited by the American Pain Society Annual Meeting
2019, April 2019.

“Development of a Novel Selective Antagonist to Probe the In Vivo Biology of the
Mu-Delta Opioid Receptor Heterodimer.” Invited by Bradley Andresen at Western
University of Health Sciences, March 2019.

“Spinal Cord Heat Shock Protein 90 as a Novel Target to Enhance Opioid Analgesia and
Reduce Side Effects.” Invited by the Society for Neuroscience 2018 Annual Conference,
November 2018.

“Heat Shock Protein 90 Promotes Opioid Anti-Nociception in the Brain and Reduces
Opioid Anti-Nociception in the Spinal Cord through Differential Regulation of ERK
MAPK.” Invited by the Experimental Biology 2018 Annual Conference, April 2018.
“Heat Shock Protein 90 Promotes Opioid Anti-Nociception in the Brain and Represses it
in the Spinal Cord through the Differential Regulation of ERK MAPK Signaling.”
Invited by the American Pain Society Annual Meeting 2018, March 2018

“Beyond arrestin2: Identifying New Signaling Regulators of the Mu Opioid Receptor
for Functionally Selective Drug Discovery.” Invited by the Spring Pain Meeting, May
2017.

“The Kappa Opioid Receptor as a Therapeutic Target”, invited by the Integrated Pain
Management Conference at Mercy Hospital (Portland, ME), August 2015.

“Heat Shock Protein 90 Regulates Mu Opioid Receptor Signaling In Vitro and in Mouse
Periaqueductal Grey.” Invited by the International Narcotics Research Conference, June
2015.

“Novel Mu Opioid Receptor Regulators as New Targets for Pain Drug Discovery.”
Invited by the 4™ Annual Meeting of the Maine Chapter of the Society for Neuroscience,
November 2014.

“Identification of Novel Signaling Regulators of the Mu Opioid Receptor.” Invited by the
3" Annual Meeting of the Maine Chapter of the Society for Neuroscience, November
2013.

“Novel Strategies for Drug Discovery and Development”, invited by Frank Porreca at the
University of Arizona, January 2013.

“Novel Strategies for Drug Discovery and Development.” Invited by the Annual Meeting
of the Quebec Pain Research Network, January 2013.

“Novel Strategies for Drug Discovery and Development”, invited by the Genetics Interest
Group at The Jackson Laboratory, October 2012.

“Drug Discovery and Functional Selectivity at the Kappa Opioid Receptor.” Invited by
the 2" Annual Meeting of the Maine Chapter of the Society for Neuroscience, April
2012.



Research Support

Active
[ ]

NIH RO1, NS137079. “Development of non-opioid, non-addictive analgesics for treating
neuropathic pain.” Co-Investigator (Subaward Principal Investigator). Total Budget:
$3,103,165. Project Period: 3/18/2025 — 1/31/2030.

NIH RO1, DA052340. “Development of Hsp90 Isoform-Selective Inhibitors as a Novel
Opioid Dose-Reduction Therapy.” Principal Investigator. Total Budget: $3,182,270.
Project Period: 7/15/2021 — 4/30/2027 (NCE).

NIH RO1, ATO011517. “Therapeutic and Mechanistic Evaluation of Cannabis sativa
Terpenes in Neuropathic Pain.” Principal Investigator. Total Budget: $1,599,090. Project
Period: 7/1/2021 — 4/30/2027 (NCE).

UA Contract work with industry partners. $133,232 total. 2015-Present.

UA Startup Funds for research support. $1,250,000. 2015-Present.

Mentored Student Fellowships

University of Arizona Research and Project (ReaP) Grant for Graduate Students. $1,500.
Spring 2026.

American Society for Pharmacology and Experimental Therapeutics (ASPET) Individual
Summer Undergraduate Research Fellowship (SURF) award. $4,600. Summer 2026.
UNE Peter Morgane Research Fellowship sponsoring a medical student to work on a
research project during the summer. Mentor. $4,000. Summer 2015.

UNE SURE Fellowship sponsoring an undergraduate student to work on a research
project during the summer. Mentor. $4,040. Summer 2015.

UNE Peter Morgane Research Fellowship sponsoring a medical student to work on a
research project during the summer. Mentor. $4,000. Summer 2014.

UNE Peter Morgane Research Fellowship sponsoring a medical student to work on a
research project during the summer. Mentor. $4,000. Summer 2013.

Completed

Arizona Biomedical Research Commission Investigator Grant. “Development of a
Selective Mu-Delta Opioid Receptor Heterodimer Antagonist for Enhancing Opioid
Analgesia while Reducing Side Effects.” Principal Investigator. Total Budget: $750,000.
Project Period: 7/1/2021 — 6/30/2024. NCE to 6/30/2025.

Flinn Foundation Research Grant #23-06541. “Novel Approach to Eliminate Opioid
Addiction in Pain Management.” Principal Investigator. Total Budget: $100,000. Project
Period: 5/15/2023 — 11/14/2024.

UA RII Accelerate for Success Grant. “Development of Clinically Translatable
18F-Radiotracers for In Vivo Detection of TSPO in Age-Related Alzheimer’s Disease by
Positron Emission Tomography (PET) Imaging.” Principal Investigator. Total Budget:
$100,000. Project Period: 7/1/2022 — 7/31/2023.

Flinn Foundation Research Grant #22-06452. “Oxytocin Analgesics Without Side Effects
for Opioid Use Disorder.” Co-Investigator. Total Budget: $100,000. Project Period:
4/15/2022 — 10/14/2023.

NIH ROI, DAO052340-S1. Diversity Supplement to “Development of Hsp90
Isoform-Selective Inhibitors as a Novel Opioid Dose-Reduction Therapy.” Principal



Investigator. Total Budget: $203,784. Project Period: 5/1/2022 — 4/30/2025. Discontinued
2/2023.

NIH UG3, DA047717. “MOR/DOR Heterodimer Antagonists: A Novel Treatment for
Opioid Dependence.” Subaward PI, Overall Project Co-Investigator. Total Budget:
$1,820,549; Streicher Direct Budget: $510,542. Project period: 5/1/2019 —4/30/2022.
NIH R21, DA044509. “Development of a Selective Mu-Delta Opioid Receptor
Heterodimer Antagonist Using a Linked Bivalent Pharmacophore Approach.” Principal
Investigator. Total Budget: $422,125. Project period: 9/30/2018 — 8/31/2021.

NIH ROI, DAO038635. “Development of Mu Agonist Delta Antagonist Opioids as
Analgesics for Chronic Pain.” Co-Investigator, Sam Ananthan PI. Streicher total budget:
$556,154. Project period 8/1/2015 — 6/30/2021.

NIH RO1, NS091238. “Glycopeptide Agonists as Neuroprotective Therapies for
Parkinson’s Disease”. Co-Investigator, Robin Polt PI. Streicher total budget: $457,190.
Project period 9/30/2015 — 6/30/2021.

Tech Launch Arizona Asset Development Award, UAI15-023. “Drugs for
L-DOPA-Induced Dyskinesia.” Co-Principal Investigator. Total budget: $15,418. Project
period: 12/7/2020 — 2/26/2021.

Tech Launch Arizona Asset Development Award, UA19-043. “Glycosylated Oxytocin
Analogues for Non-Opioid Pain Relief and/or Addiction Treatment.” Co-Principal
Investigator. Total budget: $72,685. Project period: 12/15/2020 — 6/15/2021.

NIH RO1DAO038635-S1. “Opioid Ligands for the Treatment of Alzheimer’s Disease
(Administrative  Supplement to Grant ROIDA038635).” Subaward PI, overall
Co-Investigator. Streicher total budget: $191,416. Project period: 7/1/2019 — 6/30/2021.
Arizona Biomedical Research Commission New Investigator Award, ADHS18-198875.
“Spinal Cord Heat Shock Protein 90: A New Target for Opioid Dose-Reduction.”
Principal Investigator. Total budget: $225,000. Project period 4/1/2018 — 3/31/2021.

UA RDI International Research and Academic Program Development (IRPD) Grant.
“Determining the Side Effect Profile and Chronic Pain Efficacy of the MACE Series of
Fluorinated Cyclic Biphalin Analogs.” Principal Investigator. Total budget: $49,968.
Project period 7/1/2018 — 12/31/2019.

UA Health Sciences Career Development Award. “The Role of Monoamine Transporter
Activation by Buprenorphine in Pain and Reward.” Principal Investigator. Total budget:
$221,000. Project period 9/15/2017 — 12/31/2019.

Tech Launch Arizona Asset Development Award, UA18-106. “Triazabutadienes With
Drug-Like Properties.” Co-Principal Investigator. Total budget: $39,294. Project period
5/21/2018 — 10/10/2019.

UA RDI Accelerate for Success Grant. “Opioid Agonists with Reduced Kappa Activity.”
Co-Investigator, Robin Polt PI. Total budget: $99,745. Project period 1/1/2017 —
6/30/2018.

UA Arizona Area Health Education Centers (AzAHEC) Research Grant. “Investigation
of synergy between cannabinoid-induced cancer cell sensitization and cell death via the
activation of DR4 and DRS5 death receptors.” Principal Investigator. Total budget:
$10,000. Project period: 3/15/2017 — 9/15/2017.

UA Faculty Seed Grant. “Identification of a Novel Target for Cannabinoid Anti-Cancer
Effects.” Principal Investigator. Total budget: $10,000. Project period 8/1/2016 —
7/31/2017.



NIH R43 (SBIR), DA042634. “Long-Acting Peripherally-Restricted Peptidic Kappa
Opioid Receptor Agonists for Pain.” Co-Investigator, Peptide Logic (Pierre Riviere) PI.
Streicher total budget: $22,532. Project period 8/1/2016 — 1/31/2017.

UA Arizona Area Health Education Centers (AZAHEC) Research Grant. “Determining
the Molecular Mechanism of Functionally Selective cAMP Signaling by Endomorphin
Peptides.” Principal Investigator. Total budget: $10,000. Project period 2/22/2016 —
8/21/2016.

UNE Mini-Grant (competitive) to investigate the molecular mechanism of functional
selectivity of the endomorphin peptides at the mu opioid receptor. Principal Investigator.
$10,000. 2015-2016 (declined).

UNE Mini-Grant (competitive) to investigate the mechanism of a novel signaling
regulator of the Mu Opioid Receptor. Principal Investigator. $8,000. 2014-2015.

Maine Technology Institute Seed Grant to discover and develop novel TRPMS8 agonists
for the treatment of dry eye syndrome. Principal Investigator. $25,000. 2014-2015.
COBRE Pilot Project Grant (competitive) to investigate the activated signaling complex
of the Mu Opioid Receptor. Principal Investigator. $70,000. 2013-2015.

Maine Cancer Foundation Pilot Grant to investigate the role of the Kappa Opioid
Receptor in regulating cancer cell proliferation in vitro and in vivo. Principal Investigator.
$50,000. 2013-2014.

UNE Mini-Grant (competitive) to establish an initial drug discovery program for pain
based on the natural product kaurenoic acid. Co-PI. $8,000. Summer 2013.

UNE Contract and Core work from academic and industry partners. $33,849 total.
2012-2015.

UNE Startup Funds for research support and for the creation of the In Vitro Drug
Screening Core. $150,000. 2012-2015.

Refereed Publications
Journal Articles — First or Corresponding Authored — / index of 34

1.

Bowden JL, Carr JE, Gabriel KA, and Streicher JM. 2026. Inhibition of Heat Shock
Protein 90 in Mouse Spinal Cord Enhances Opioid Antinociception via the Upregulation
of PKCP in CGRP Neurons. PAIN. In Press.

Seekins CA, Okine M, Forrest EG, Chavez T, Stump A, Kaleeswaran V, Carr JE, Hulme
C, Cardenas P, Vanderah TW, Streicher JM (Co-Corresponding), Cartmell C. 2026.
Barettin, a Nonopioid, Nonhallucinogenic Marine Natural Product with Antihyperalgesic
Properties Mediated by SHT2A Inverse Agonism. Journal of Natural Products.
89(4):1298-1308. DOI: 10.1021/acs.jnatprod.6c00169.

. Bowden JL, Carr JE, Gabriel KA, and Streicher JM. 2025. Hsp90 inhibition in mouse

spinal cord enhances Src kinase signaling in microglia to increase opioid antinociception.
PAIN. 167(3):551-563. PMID 41031962.

Tanguturi P, Mitchell S, Moukha-Chafiq O, Zhang S, Tillotson J, Ananthan S,
Augelli-Szafran CE, and Streicher JM. 2025. Development of Delta Opioid Receptor
Antagonists Which Prevent Alzheimer’s Disease-Like Pathology in the 5X-Familial
Alzheimer’s Disease [SXFAD] Mouse Model. ACS Pharmacology & Translational
Science. 8(9):3346-3370. PMID 40969869.

Schwarz AM, Seekins CA, El-Sissi O, and Streicher JM. 2025. Terpene blends from
Cannabis sativa are cannabimimetic and antinociceptive in a mouse chronic neuropathic



10.

I1.

12.

13.

14.

15.

16.

17.

18.

pain model via activation of adenosine A,, receptors. Neuroscience Letters. 854:138205.
PMID 40122228.

Seekins CA, Welborn AM, Schwarz AM, and Streicher JM. 2024. Select terpenes from
Cannabis sativa are antinociceptive in mouse models of post-operative pain and
fibromyalgia via adenosine A,, receptors. Pharmacological Reports. 77(1):172-181.
PMID 39663308.

Duron DI, Tanguturi P, Campbell CS, Chou K, Bejarano P, Gabriel KA, Bowden JL,
Mishra S, Brackett C, Barlow D, Houseknecht KL, Blagg BSJ, and Streicher JM. 2024.
Inhibiting Spinal Cord-Specific Hsp90 Isoforms Reveals a Novel Strategy to Improve the
Therapeutic Index of Opioid Treatment. Scientific Reports. 14:14715. PMID 38926482.
Schwarz AM, Kobeci D, Mancuso J, Moreno-Rodriguez V, Seekins C, Bui T, Welborn A,
Carr J, and Streicher JM. 2024. Select Minor Cannabinoids from Cannabis sativa are
Cannabimimetic and Antinociceptive in a Mouse Model of Chronic Neuropathic Pain.
Journal of Pharmacology and Experimental Therapeutics. 391(2):214-221. PMID
38834356.

Schwarz AM, Keresztes A, Bui T, Hecksel R, Pena A, Lent B, Gao Z, Gamez-Rivera M,
Seekins CA, Chou K, Appel TL, Jacobson KA, Al-Obeidi A, and Streicher JM. 2024.
Terpenes from Cannabis sativa induce antinociception in a mouse model of chronic
neuropathic pain via activation of adenosine A,, receptors. PAIN. 165(11):e145-e161.
PMID 38709489.
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