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526A:  Li Kelvin, Fisher Renee, Epperly Michael, Methe Barbara, and Greenberger Joel S.  Stabilization of intestinal Lactobacillus correlates with successful total body irradiation mitigation.  Radiation Research Society Annual Meeting, San Diego, CA, November, 2019.

527A:  Greenberger Joel S, Fisher Renee, Hou Wen, Zhang Xichen, Shields Donna, van Pijkeren Jan-Peter, Yu Jian, Bayir Hulya, Kagan Valerian, Wipf Peter, Watkins Simon, and Epperly Michael W.  Total body irradiation mitigation by enteric administration of Lactobacillus reuteri secreting IL-22.  Radiation Research Society Annual Meeting, San Diego, CA, November, 2019.

528A: Tyurin Vladimir, Tyurina Yulia, Amoscato Andrew, Sparvero Louis J, Epperly Michael W, St. Croix Claudette, Watson Alan, Watkins Simon, Greenberger Joel, Bayir Hulya, and Kagan Valerian.  Inhibition of neutrophil migration into the irradiated intestine by calcium independent phospholipase A2 gamma inhibitor, R-Bel, mitigates ionizing irradiation-induced damage.  Radiation Research Society Annual Meeting, San Diego, CA, November, 2019.

529A:  Eller Andrew, Thermozier Stephanie, Epperly Michael, Wipf Peter, Huq M Saiful, Haley Marsha, and Greenberger Joel S.  Intravitreous administration of JP4-039 ameliorates ionizing irradiation-induced apoptosis of the retina.  Radiation Research Society Annual Meeting, San Diego, CA, November, 2019.

530A:   Thermozier Stephanie, Epperly Michael Hou Wen, Zhang Xichen, Fisher Renee, Shields Donna, Yu Jian, Bayir Hulya, Kagan Valerian, and Greenberger Joel S.  Radiation mitigation by signature (biomarker) directed sequential administration of three drugs, which block ferroptosis, necroptosis, and apoptosis.  Radiation Research Society Annual Meeting, San Diego, CA, November, 2019.

531A:  Bayir Hulya, Epperly Michael, Fisher Renee, Zhang Xichen, Hou Wen, Shields Donna, Greenberger Joel S, Wipf Peter, and Kagan Valerian.  Ionizing irradiation-induced parthanatos, a second mitochondrial-based cell death pathway.  Radiation Research Society Annual Meeting, San Diego, CA, November, 2019.

532A: Greenberger Joel S, Fisher Renee, Zhang Xichen, Hou Wen, Shields Donna, Wipf Peter, and Epperly Michael W. Mitochondrial targeted GS-nitroxide, JP4-039, mitigates total body irradiation (TBI) of Fanca-/- mice. Radiation Research Society Annual Meeting, San Diego, CA, November, 2019.

533A: Beumer Jan H, Guo Jianxia, Christner Susan M, Parise Robert A, Wipf Peter, Epperly Michael W, Greenberger Joel S, Eiseman Julie L.  Bioavailability and tissue distribution of JP4-039 after intramuscular administration to female C57BL/6 mice. Radiation Research Society Annual Meeting, San Diego, CA, November, 2019.

534A: Adeghate Jennifer, Fisher Renee, Hou Wen, Davoli Katherine, Epperly Michael W, Hug Mohammed Saiful, Wipf Peter, Sahel Jose-Alain, Greenberger Joel S, and Eller Andrew W.  A novel agent in prevention of Acute Radiation Toxicity in the Mouse Retina. ARVO Annual Meeting Abstract, June 2021.

535A. Mukherjee A, Epperly, MW, Shields D, Hou W, Fisher R, Hamade DF, and GreenbergerJS. Radiation Induced and FACS-Sorted Senescent tdTOMp16+ Cells Upregulate Profibrotic Gene Expression in Mesenchymal Stem Cells (Stromal Cells). ASTRO Annual Meeting, Chicago, IL. September 2021.

536A. Hamade DF, Epperly MW, Fisher R, Hou W, Mukherjee A, and Greenberger JS. Second-Generation Probiotic Lactobacillus reuteri producing IL-22 (LR-IL-22) Protects the Intestine to Facilitate Whole Abdomen Irradiation (WAI) in Ovarian Cancer. ASTRO Annual Meeting, Chicago IL September 2021. 

537A. Hamade DF, M.D., Hou W, Fisher R, Mukherjee A, Epperly MW, Ph.D., Espinal A, and Greenberger JS, M.D.  Second-Generation Probiotic Lactobacillus reuteri producing IL-22 (LR-IL-22) Protects the Intestine and Facilitates Whole Abdomen Irradiation (WAI) for Diffuse Widespread Ovarian Cancer. Radiation Research Annual Meeting, San Juan, Puerto Rico October 2021.

538A. Mukherjee A, Epperly M, Shields D, Hou W, Fisher R, Hamade D and Greenberger JS. Radiation induced and FACS-sorted senescent tdTOMp16+ cells upregulate profibrotic genes in target cell lines via induction of Fgr tyrosine kinase. Radiation Research Annual Meeting San Juan, Puerto Rico, October 2021.

539A. Rogers CJ, Epperly MW, Whitener R, Miller T, Axtelle J, Greenberger JS, Menon N. Development of a long-term release radiation protector and mitigator suitable for austere environments. Radiation Research Society, San Juan, Puerto Rico, October, 2021.

540A: Rogers CJ, Epperly MW, Ho M-H, Whitener R, Axtelle J, Greenberger JS, Menon N. An orally administered GI-ARS mitigator to target delivery of therapeutic cytokines to the intestine. Radiation Research Society, San Juan, Puerto Rico, October, 2021.

541A: Wu Y, Epperly M, Fisher R, Greenberger JS, Lo C. Probing mitochondrial function in intact fetal brains with in vivo gating-free motion-and-time-resolved 4D oxy-wavelet MRI in a fetal irradiation injury mouse model. ISMRM and SMRT Annual Meeting & Exhibition, May 15-20, 2021, Virtual Meeting.

542A: Adeghate J, Fisher R, Hou W, Davoli K, Epperly MW, Huq MS, Wipf P, Sahel J-A, Greenberger J, Eller AW.  A novel agent in prevention of acute radiation toxicity in the mouse retina. ARVO Annual Meeting, June 2021. Investigative Ophthalmology & Visual Science, 62:3290, 2021.

543A: Mukherjee A, Epperly MW, Shields D, Hou W, Fisher R, Greenberger JS.  Fancd2-/- mice demonstrate increased chemical carcinogen and ionizing irradiation induced epithelial cell senescence and OSM. Fanconi Anemia Research Fund Symposium 2022, Austin, Texas, September 8-11, 2022.

544A:  Mukherjee A, Epperly MW, Shields D, Hou W, Fisher R, Greenberger JS.  Induction of Fgr in senescent cells, mediates radiation-induced pulmonary fibrosis.  Radiation Research Society Annual Meeting, Waikoloa Village, Hawaii, October 16-19, 2022.

545A:  Rogers C, Ko M-H, Menon N, Epperly M, Greenberger JS.  An orally administered GI-ARS mitigator to target delivery of therapeutic IFN-β to the intestine.  Radiation Research Society Annual Meeting, Waikoloa Village, Hawaii, October 16-19, 2022.

546A:  Epperly MW, Espinal A, Hamade DF, Shields D, Fisher R, Hou W, Wang H, Mukherjee A, Yu J, van Pijkeren JP, Greenberger JS.  Oral administration of Lactobacillus reuteri releasing Interleukin-22 (LR-IL-22) ameliorates radiation induced loss of endothelial and Lgr5+GFP+ epithelial stem cells.  Radiation Research Society Annual Meeting, Waikoloa Village, Hawaii, October 16-19, 2022.

547A:   Greenberger JS, Epperly MW, Mukherjee A, Shields D, Fisher R, Pennathur A, Luketich J, Hou W.  Expression of OSM in senescent esophageal cells during gastroesophageal carcinogenesis. Radiation Research Society Annual Meeting, Waikoloa Village, Hawaii, October 16-19, 2022.

548A: Dierdorff JM, Mehdi H, Elmonzer M, Greiner A, Kutschke WJ, Yoon J-Y, Prathivadhi-Bhayankaram S, Morgan GM, Wipf P, Epperly MW, Greenberger JS, London B.  Sex difference following cardiac-targeted irradiaton in mice.  AHA Annual Meeting 2022, Chicago, IL, November 5-7, 2022.

549A: Dutt S, Soto L, Viswanathan V, Melemenidis S, Grover V, Natarajan S, Loo P, Lau B, Kapadia N, Lee HCR, Ashraf MR, Manjappa R, Skinner L, Surucu M, Yu AS, Casey K, Greenberger JS, Epperly M, Graves EE, Rankin EB, Loo, Jr. BW. Abdominal FLASH irradiation spares radiation-induced intestinal injury in mice with impaired double strand DNA break repair. FRPT (Flash Radiotherapy and Particle Therapy) Meeting, Barcelona, Spain, November 30, 2022 – December 2, 2022.

550A: Mukherjee A, Epperly MW, Shields D, Hou W, Fisher R, Greenberger JS. Fancd2-/- mice demonstrate increased chemical carcinogen and irradiation induced epithelial cell senescence and OSM. FARF, San Antonio, TX, Septembe, 2022.

551A: Epperly MW, Espinal A, Hamade DF, Shields D, Fisher R, Hou W, Wang H, Mukherjee A, Yu J, van Pijkeren JP, Greenberger JS.  Oral administration of Lactobacillus reuteri releasing interleukin-22 (LR-IL-22) ameliorates radiation induced loss of endothelial and Lgr5+GFP+ epithelial stem cells. Hillman Cancer Center Retreat, Pittsburgh, PA, August, 2022.

552A: Hamade DF, Epperly MW, Fisher R, Hou W, Shields D, van Pijkeren J-P, Mukherjee A, Yu J, Leibowitz BJ, Vlad AM, Coffman L, Wang H, Huq MS, Huang Z, Rogers CL, Greenberger JS. Intraoral gavage of second generation probiotic Lactobacillus reuteri releasing IFN-β (LR-IFN-β) mitigates intestinal irradiation toxicity and improves survival during whole abdomen irradiation (WAI). ASTRO, San Diego, CA, 10/1/23 – 10/4/23.

553A: Hamade DF, Epperly MW, Fisher R, Hou W, van Pijkeren J-P, Mukherjee A, Yu J, Leibowitz BJ, Vlad AM, Coffman L, Wang H, Huq MS, Huang J, Rogers C, Greenberger JS. Second generation probiotic Limosilactobacillus reuteri delivering IFN-β (LR-IFN-β) decreases radiation toxicity and improves survival after whole abdomen irradiation (WAI). Radiation Research Society Meeting, 4/23, Montreal, Canada.

554A: Dierdorff JM, Mehdi H, Elmonzer M, Greiner A, Current K, Yoon J-Y, Prathivadhi-Bhayankaram SV, Morgan GM, Kutschke WJ, Wipf P, Epperly MW, Allen BG, Spitz DR, Greenberger JS, London B. Susceptibility to cardiac-targeted irradiation in wild-type and NOS1 haploinsufficient mice. American Heart Association, 6/9/23.




 















Presentations

1. Epperly MW, Jahroudi N, Rosenstein M, Shields D, Engelhardt J, Huang L, Greenberger JS.  Protection of the lung from ionizing irradiation damage by inhalation gene therapy.  The 37TH Annual Scientific Meeting of the American Society for Therapeutic Radiology & Oncology, Miami Beach, FL (October 8-11, 1995). 

2. Epperly MW, Shiffer C, Escobar P, Bray JA, Watkins SC, Bigbee WL, Greenberger JS.  Overexpression of MnSOD in vitro increases the radioresistance of 32D cl 3 hematopoietic progenitor cells.   The 89TH Annual Meeting of the AACR, New Orleans, LA (March 28 - April 1, 1998).

3. Epperly MW, Bray JA, Escobar P, Bigbee WL, Watkins SC, Greenberger JS.  Overexpression of the human MnSOD transgene in vitro protects 32D cl 3 murine hematopoietic progenitor cells from irradiation-induced apoptosis. The 40TH Annual Scientific Meeting of ASTRO, Phoenix, AZ (October 25-29, 1998).

4. Epperly MW, Bray JA, Defilippi S, Greenberger JS.  Overexpression of manganese superoxide dismutase in the 32D cl 3 murine hematopoietic progenitor cell line prevents apoptosis induced by ionizing irradiation, IL-3 withdrawal, or exposure to TNF-.  The 28TH Annual Meeting of the International Society of Experimental Hematology, Monte Carlo, Monaco (July 10-14, 1999). 

5. Epperly MW, Defilippi S, Sikora C, Gretton J, Greenberger JS.  Radioprotection of lung and esophagus by overexpression of the human MnSOD transgene.  International Conference on Low-Level Radiation Injury and Medical Countermeasures.  Sponsored by the Armed Forces Radiobiology Research Institute, Bethesda, MD, November 8-10, 1999.  LLR-99 (Session 2. Prevention and Treatments; Session 2B. Protective Devices and Strategies, p. 33.

6. Epperly MW, Defilippi SJ, Sikora CA, Gretton JE, Pierce L, Peterson J, Kagan V, Greenberger JS.  Overexpression of the human MnSOD transgene prevents irradiation apoptosis of 32D cl 3 hematopoietic progenitor cells by stabilization of the mitochondria.   The 29th Annual Scientific Meeting of the International Society Of Experimental Hematology, Tampa, FL, July 8-11, 2000. Exp. Hematol., 28(7):Suppl. #1:35 (Abstract #14), 2000.

7. Epperly MW, Sikora CA, Gretton JE, DeFilippi SJ, Greenberger JS. Late upregulation of VCAM-1 and ICAM-1 in irradiated murine pulmonary endothelial and lung parenchymal cells precedes recruitment of bone marrow-derived macrophages and fibrosis.   The 43rd Annual Meeting of the American Society for the Therapeutic Radiology and Oncology (ASTRO), San Francisco, CA, November 4-8, 2001.

8. Epperly MW, Greenberger JS, Gretton JE, Jefferson M, Bernarding M.  Title: The importance of mitochondrial localization for the prevention irradiation-induced apoptosis by manganese superoxide dismutase. 31st. Annual Meeting International Society for Experimental Hematology, Montreal, Canada, July 5 – 9, 2002.

9. Epperly MW, Jefferson M, Guo HL, Gretton JE, Bernarding M, Greenberger JS.  Title: Pre-but not post irradiation intratracheal injection of manganese superoxide dismutase-plasmid/liposomes (MnSOD-PL) protects the lung from irradiation damage. The 44th Annual Meeting of the American Society for the Therapeutic Radiology and Oncology, New Orleans, La, October 6 – 10, 2002.  



Professional Activities:

TEACHING:

Dr. Epperly is the Course Director for the Radiobiology Course taught to the Radiation Oncology residents.  Dr. Epperly was involved with establishment of the Radiobiology Course since the inception of the Radiation Oncology Residency Program in 2000.  Dr. Epperly has been involved in the laboratory training of three medical students who have taken a one-year leave of absence between their third and fourth year of medical school to work in his lab to gain research experience before completing medical school.  Other medical students have spent one rotation of their medical school experience in his laboratory to determine whether they wanted to pursue further research opportunities.  Dr. Epperly has been involved in the training of two Ph.D. students and two postdoctoral fellows.  Dr. Epperly has also been responsible for the Radiation Oncology Research Seminars.




SUMMARY OF CURRENT RESEARCH FUNDING


ACTIVE 

2U19AI068021-11(Greenberger)   		09/01/15-08/31/20		3.6 calendar months
NIH/NIAID
CMCR “Signature-Directed, Sequential Delivery of Radiation Mitigators” 		
Project I 
The goal of Project 1 of the CMCR grant is to develop new drugs to mitigate irradiation damage by targeting antioxidant and other small molecules to the mitochondria.

2U19AI068021-11 (Greenberger)   		09/01/15-08/31/20		3.0 calendar months
NIH/NIAID
CMCR “Signature-Directed, Sequential Delivery of Radiation Mitigators” 		
Core C
The goal of Core C of the CMCR grant is to support the four projects in the CMCR grant by in vitro and in vivo analysis of the ability of the new compounds to mitigate against irradiation damage.

2RO1 DK071085 (Kanai)			04/01/13 – 03/31/18		0.86 calendar months
NIH “Roles of Nitric Oxide”   The goal of this grant is to investigate the role of nitric oxide in 
radiation damage to the urinary bladder.  

RO1 GM102989-01 (Li) 			07/01/13 – 04/30/17		0.96 calendar months
NIH “Rational Design of Lipidic Vectors for Mitochondria-Targeted Antioxidants”   The goal of this project is to design new liposomal vector for the delivery of antioxidants to the mitochondria.  




PRIOR				

RO1 GM102989-01 (Li) 			07/01/13 – 04/30/17		0.96 calendar months
NIH “Rational Design of Lipidic Vectors for Mitochondria-Targeted Antioxidants”   The goal of this project is to design new liposomal vector for the delivery of antioxidants to the mitochondria.  


1U19A168021-01 (PI: Joel S. Greenberger, M.D.)					09/01/10-08/31/15
Co-Investigator Project 1 and Director of Core F: Michael W. Epperly, Ph.D.	20% Effort
“Mitochondrial Targets Against Radiation Damage”				
NIH/NIAID Center for Medical Countermeasures Against Radiation (CMCR)
The goal of this project is to develop radioprotector/mitigator drugs focused on neutralizing mitochondrial specific steps in early response to irradiation damage which will prevent irreversible cell death.

NIH-2R01CA119927-08A1 (PI: Joel S. Greenberger, M.D.)			02/01/06-01/31/11
Co-Investigator: Michael W. Epperly, Ph.D.						15% Effort
“Mechanism of Irradiation Pulmonary Fibrosis”
The goal of this grant is define critical steps in irradiation pulmonary fibrosis and identify new targets for therapeutic intervention, thereby decreasing patient side effects and facilitating dose escalation in the initial treatment or retreatment of recurrent thoracic cancers.

BARDA/HHS HHS0100200800062C (PI: Joel S. Greenberger, M.D.)		09/16/08-09/15/09
Co-Investigator: Michael W. Epperly, Ph.D.						20% effort
“Novel Mitochondrial Targeted Drugs for Treatment of the Irradiation-Induced Hematopoietic Syndrome”
This contract will develop the optimal GS-nitroxide drug (JP4-039) from a library of novel small molecules to be a new mitigator when delivered 24 hours after irradiation to enhance bone marrow stromal cell recovery and improve engraftment of circulating marrow stromal and hematopoietic stem cell progenitors in the irradiation damaged hematopoietic microenvironment.
 
NIH-1-R01-DK071085-1-DRG/NIH (PI: Anthony Kanai, Ph.D.)			4/01/05-03/31/10
Co-Investigator: Michael W. Epperly, Ph.D.						10% effort
“Roles of Nitric Oxide and Superoxide in Cystitis”
The goal of this project is to investigate the production of nitric oxide and superoxide in the bladder following irradiation and their involvement in irradiation-induced cystitis of the bladder. 

NIH-RC1-A1081284 (PI: Louis D. Falo, M.D.)					09/10/08-09/10/10
Co-Investigator: Michael W. Epperly, Ph.D.						10% effort
“Novel Cutaneous Radiation Injury Countermeasures”
The goal of this project is do develop new small molecule drugs and delivery systems to deliver the drugs to the skin to prevent irradiation induced damage to the skin.


NIH-R01-CA83876-06 (PI: Joel S. Greenberger, M.D.)				08/02/06-06/30/11
Co-Investigator: Michael W. Epperly, Ph.D.						25% Effort
“Gene Therapy Reduction of Radiotherapy Esophagitis”			
The goal of this grant is to expand the molecular mechanism of esophageal radiation protection by MnSOD-PL administration.
 
1-R01-HL60132 – Competitive Renewal – DRG/NIH				2/01/02 - 1/31/07
PI:  Joel S. Greenberger, M.D.							$39,056
Co-Investigator:  Michael W. Epperly, Ph.D.						(15% effort)
“Lung Radiation Protection by MnSOD-Transgene Therapy”
The goal of this grant will be to use validated, genetically modified animal models along with quantitative 
molecular methods to elucidate the cellular mechanism of irradiation lung fibrosis and the level(s) at which 
epitope-hemagglutinin (HA)-tagged manganese superoxide dismutase (MnSOD) transgene therapy protects.

1-R01-CA92389-01A1								04/01/03 - 03/31/07
PI:  Andrew A. Amoscato, M.D.							$28,752
Co-Investigator:  Michael W. Epperly, Ph.D.						(5% effort)
“Radiation-Induced Ceramide Generation”					
The goal of this grant is to look at the effect of irradiation on mitochondrial ceramide and its role in irradiation-induced apoptosis.

1-R01-CA83876-02									07/01/02 - 06/30/06
PI:  Joel S. Greenberger, M.D.							$30,158
Co-Investigator:  Michael W. Epperly, Ph.D.						(27.5% effort)
“Gene Therapy Reduction of Radiotherapy Esophagitis”
The goal of this grant is to expand the molecular mechanisms of esophageal radiation protection by MnSOD-PL and the involvement of esophageal stem cells in irradiation protection.

 1-RO1-CA-101837-01A2-DRG/NIH							1/01/05 - 12/31/08
“MnSOD-PL Irradiation Protection of the Oral Cavity”				$9,847
PI: Joel S. Greenberger, M.D.							(10% effort)
Co-Investigator: Michael W. Epperly, Ph.D.											
The goal of this grant is to investigate the protection of the oral cavity from irradiation damage by administration of MnSOD-PL, and to determine the effects of increased expression of MnSOD in on the antioxidant levels in tumors of the head and neck and normal tissue of the oral cavity.

NIH 1R01-CA92389-01A1
Lung Cancer SPORE (PI:  Jill Siegfried, Ph.D.)					04/01/01 – 01/01/05
(Project #4:  PI:  Joel S. Greenberger, M.D., Co-I:  Michael Epperly, Ph.D.)	$17,145  (20% effort)
"Protection of esophagus and normal lung from chemoradiotherapy (CRT) damage with radiosensitization of tumor in non-small cell lung carcinoma (NSCLC) patients by manganese superoxide dismutase-plasmid/liposome (MnSOD-PL) gene therapy."
The goal of this project is to demonstrate in clinical trials that overexpression of MnSOD in normal tissue 
protects against irradiation and chemotherapy (chemoradiotherapy - CRT)-induced damage; demonstrate in a 
clinical trial that MnSOD-PL administration to the esophagus will result in decreased esophagitis in lung 
cancer patients undergoing CRT; that the optimal biological effective dose, safety of MnSOD-PL, and 
prevention of esophagitis will be evaluated; and that the studies in this project should lead to an improved 
quality of life for lung cancer patients requiring CRT.



LIST OF CURRENT RESEARCH INTERESTS

1. Use of gene therapy for protection of normal tissue from irradiation damage.
2. Development of new small molecules to protect tissue from irradiation damage.
3. Effects of irradiation on bone healing.
4. Use of antioxidant diets to protect astronauts from irradiation exposure during space travel.
5. Use of stem cells in repair of irradiation damage.



RESEARCH PLANS

Irradiation exposure has a dramatic effect of tissues in the body.  It can result in alteration of many cellular activities such as development of fibrosis or cancer, premature aging or death.  Currently, there is little that can be done to protect people from irradiation.  Development of new methods of treating people exposed to irradiation needs to be intensified.  To effectively develop ways to prevent the effects of irradiation, we must understand the mechanism of irradiation induced damage.  In the past we have demonstrated the importance of stabilizing the mitochondria in the protection of the cell from irradiation.  Many of the methods for preventing tissue damage from irradiation will use modalities which will protect the mitochondria.  This may involve gene therapy techniques using plasmids carrying transgenes for proteins such as manganese superoxide dismutase or catalase as well as development of new small molecules that will deliver antioxidants to the mitochondria.  We will also be investigating new diets which contain high levels of antioxidants to see if these diets can lead to increased concentrations of antioxidants in cells accompanied by increased survival following irradiation.  The use of stem cells may have a profound effect on the repair of irradiated tissues.  We have already demonstrated that increased expression of MnSOD at the time of irradiation results in increased migration of bone marrow stem cells to the irradiated damage resulting in increased survival.  We will continue to investigate how hematopoietic stem cells or tissue specific stem cells can aid in the repair of irradiation damage.  The overall objective of the lab will be to better understand the effects of irradiation on tissues and the development of new modalities to prevent the irradiation damage.


Patents:


1.	Inventors:  Drs. G. Ranadive, H.S. Rosenzweig, M. W. Epperly, and W.D. Bloomer
	Organization:  University of Pittsburgh
	Title: 	“Regioselective chemical modification of monoclonal antibodies”
	Frederick H. Colen, Esquire
	Reed, Smith, Shaw & McClay
	435 Sixth Street
	Pittsburgh, PA  15219-1996
	US Patent Application Serial No. 07/613,127, Filed 11/14/90
	US Patent #5,208,008; Issued 5/4/93
	
            2. 	Inventor: Maria Papadopoulou-Rosenzweig, Michael W. Epperly, William D. Bloomer.
	Title: Acridine-Intercalator Based Hypoxia Selective Cytotoxins.
	US Patent: US 5,294,715
	Issued: March 15, 1994.

3.         Inventor: Michael W. Epperly, Ph.D., Joel S. Greenberger, M.D., Jianfei, Jiang, Ph.D., Valerian 
            E. Kagan, Ph.D., John S. Lazo, Ph.D., and Peter R. McDonald, Ph.D.     
	Title: “Radioprotective Agents”
	United States Patent Application No. 8,883,852
	Issued November 11, 2014
	Webb reference:6527-112733
	Pitt Reference: 01830 0002.0158PCTUS.

4. 	Inventor:  Peter Wipf, Ph.D., Natalia A. Belikova, Ph.D., Jianfei Jiang, Ph.D., Joel S. Greenberger, M.D., Joshua G. Pierce, Ph.D., and Michael W. Epperly, Ph.D.
Title: “Use of Targeted Nitroxide Agents in Preventing, Mitigating and Treating Radiation Injury”
US Patent Number: 8,822,541
Issued September 2, 2014
Pitt Reference number: 01734
Klarquist Reference number 8123-88710-03

5.	Inventors:  Michael W. Epperly, Abhay Sudhir Gokhale; Joel S. Greenberger, Peter  Wipf;
Julianne Glowacki.
	Title: “Use of Targeted Nitroxide Agents in Bone Healing”
	Pitt Ref. No 01966
	Application No. 13/320,999 filed April 30, 2012
	US Patent No. 8,748,369 issued Date June 10, 2014.

6. 	Inventors:  Michael W. Epperly, Joel S. Greenberger, Xiang Gao, Song Li, and Peter Wipf
Title:  “Intraesophageal Administration of Targeted Nitroxide Agents for Protection Against Ionizing Irradiation-Induced Esophagitis”
	Pitt Ref.:  02294
	JH Ref.:  0002.0233P
	Current Status:  Submitted
	Submitted:  11/12/10, filed: 1/4/2019
	Allowed:  3/26/14 US Patent #2014/0199368A1, 16/240, 595
	Issued:  7/17/14



7.	Inventors:  Valerian E Kagan, Jeffrey Atkinson, Detcho A. Stoyanovsky, Michael Epperly, and Joel Greenberger.
Title:  “Mitochondria-Targeted Specific Inhibitors of Cytochrome C Peroxidase Activity and Cardiolipin Oxidation as Protectors and Mitigators of Irradiation Injury”
	US Patent: US9,365,597
Date Issued: 7/14/16

8.	Inventors:  Peter Wipf, Joel S. Greenberger, Michael W. Epperly, and Melissa M. Sprachman
	Title:  “ Bifunctional Compounds”
 	Pitt Ref No.:  02601
	KS Ref. No.: 8123-90010-04
	Application No.: PCT/US2012/061109
	US Patent  Number: 9,200,035.
	Date Issued 12/02/2015


9. 	Inventors:  Peter Wipf, Joel S. Greenberger, Michael W. Epperly, Melissa M. Sprachman, Julie P. Goff, 
	Title: Bifunctional Compounds
	US Patent 9,546,144
	Date Issued: 1/17/17.

10.	Inventors:  Xiang Gao, Peter Wipf, Song Li, Michael W. Epperly, and Joel S. Greenberger
Title:  “Formulations and Carrier Systems Including Compound Interactive Domains”
            Pitt Ref. No.:  02645
            Attorney Ref. No.:  12-041P (Bartony & Hare)
            Patent Number 10,172,795
            Awarded: 1/8/2019

11.Inventors: Michael W. Epperly, Joel S. Greenberger, Peter Wipf, Julianne Glowacki.
      Title: Compounds for Bone Healing
      Patent Number: US 10,251,860,B5
      Awarded: 4/9/2019.





Service

Institutional Animal Care and Use Committee, University of Pittsburgh, (7/2015 to present).

DLAR Operations Committee, University of Pittsburgh, (9/2015 to Present).
 
National Organizations:
American Society for Radiation Oncology—Cancer and Radiation Biology Subcommittee (2006 to 2009).

Community Organizations:
Boy Scouts of America—Committee Member for Troop 36 (2004 to 2009).

