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A. Personal Statement

      The current research proposal is designed to test a new target for CAR therapy of human ovarian cancer.  In the last several years, our laboratory has been making monoclonal antibodies against specific tumor antigens.  In collaboration with Dr. Jacek Pinski (Oncologist) at USC, we developed high binding antibodies to LHR for use in immunohistochemistry and flow cytometry. Based upon the outstanding results seen with CARs to CD19 for the treatment of B cell malignancies, we and others are now adapting this new technology to the treatment of solid tumors.  The laboratory is expert in the use of molecular biology for the generation of numerous Fc and antibody fusion proteins for testing in experimental tumor models.  Some of these reagents have entered clinical trials in man and canines in an attempt to translate the murine tumor data to patients. These discoveries include the development of Lym-1 for the therapy of the human lymphomas, TNT antibodies for the targeting of necrosis in solid tumors, a low-toxicity analogue of IL-2, and the LEC/chTNT-3 fusion protein developed in the RAID program for cancer treatment. From these studies, the laboratory has become highly experienced in the use of animal models for cancer therapy.  The current proposal is a result of several years of discussions and laboratory work and is considered an important step forward in the translation of some of the more important reagents for use in man. 
B. Positions and Honors.

Positions and Employment
1978-1980 Post-Doctoral Fellow under Dr. Ted Puck, Eleanor Roosevelt Institute for Cancer Research, University of Colorado Medical Center,  Denver, CO.

1980-1984 Assistant Professor, Department of Medicine, Medical Oncology Section and The Cancer Center, Northwestern  University School of Medicine, Chicago, IL.

1984-1986 Assistant Professor, Department of Pathology, University of Southern California, Keck School of Medicine,  Los Angeles, CA.

1986-1993 Associate Professor, Department of Pathology, University of Southern California, Keck School of Medicine, Los Angeles, CA.

1993-
Professor, Department of Pathology, University of Southern California, Keck School of Medicine, Los Angeles, CA.

Other Experience and Professional Memberships

1982-1984
Member MD/PhD Admission Committee, Northwestern University, Chicago, IL

1984-1985
Internship, Clinical Pathology, USC/LAC Medical Center, Los Angeles, CA

1985-

California Licensure ((G 55904)

1975-
Member, American Association for Cancer Research

1981-
Member, American Society of Clinical Oncology

1981-
Member, American Society of Hematology

1988-
Member, MD/PhD Admission Committee, USC Keck School of Medicine
1994- 
Member, International Society for Biological Therapy of Cancer

1996-
Member, American Society of Clinical Pathologists
1996-1998
Member, Internal Review Board, USC Keck School of Medicine
2000-
Member, American Society for Cell Biology
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Recipient of USC Stevens Institute Ideas Empowered Award
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Member Editor, Clinical Cancer Research
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Associate Editor, J Virology and Mycology



Editorial Board, Am Journal of Clinical and Experimental Immunology

Associate Editor, Cancer Biotherapy and Radiopharmaceuticals
C. Contributions to Science
1. My first major contribution to medical research was the establishment and characterization of human malignant lymphoma cell lines from patients with EBV negative large cell lymphomas and American Burkitt’s lymphomas.  These studies were breakthrough investigations since they provided the first human cell lines (SU-DHL-1 to -16; SU-AmB-1 and -2; NU-DHL-1 and -2; and NU-DUL-1; USC-DHL-1 and -2) that were subsequently used to characterize these tumors, identify chromosomal translocations [t(14;18)] and gene mutations, discover apoptosis, define immunoglobulin gene rearrangements, and provide tumor models via heterotransplantation in nude and NOD/SCID mice.  Subsequent to the development of these cell lines, the laboratory over the years has been involved in the establishment of several other rare human tumors in cell culture including clear cell sarcoma (SU-CCS-1) from which the EWS/ATF-1 t(12;22) oncogene was identified, and most recently, ALK negative CD30 positive breast implant associated T-cell lymphomas (TLBR-1 to -4). 

a. Epstein, Alan L and Kaplan, Henry S: Biology of the human malignant lymphomas: I. 

Establishment in continuous cell culture and heterotransplantation of diffuse histiocytic lymphomas. 

Cancer 34:1851- 1872, 1974.


b. Winter, Jane N, Variakojis, Daina, and Epstein, Alan L:  Phenotypic analysis of established 

diffuse histiocytic lymphoma cell lines utilizing monoclonal antibodies and cytochemical techniques. 

Blood 63:140-146, 1984.


c.  Bakhshi, A, Jensen, JT, Goldman, P, Wright, JJ, McBride, OW, Epstein, AL, and Korsmeyer, SJ: 

Cloning the chromosomal breakpoint of t(14;18) human lymphomas: Clustering around JH on chromosome 14 

and near a transcriptional unit on 18.  Cell 41:899-906, 1985.


d. Epstein, Alan L, Martin, Alice O, and Kempson, Richard:  Use of a newly established cell line

(SU-CCS-1) to demonstrate the relationship of clear cell sarcoma to malignant melanoma.  Cancer Research

44:1265-1274, 1984.


e. Lechner Melissa G, Stephen Lade, Liebertz Daniel J, Prince H. Miles, Brody Garry S, Webster 

Howard R, and Epstein Alan L: Breast implant-associated ALK-negative T cell anaplastic large-cell

lymphoma: Establishment and characterization of a model cell line (TLBR-1) for this newly emerging

clinical entity. Cancer 117:1478-1489, 2011. PMID: 21061340.

2.  Once these human lymphoma cell lines were established, they were used to generate novel monoclonal

antibodies for the immunodiagnosis of these tumors.  Included in these discoveries was the LN

panel of monoclonal antibodies against cell surface markers and internal antigens that help to define the

gene expression of lymphoid and macrophage derived tumors.  Some of these were used as the defining example 

of monoclonal antibodies for cluster designations (CD74; LN-2 and CD75; LN-1).  Others such as LN-4 
and LN-5 identify cytoplasmic markers for Hodgkin’s disease and all the LN antibodies provide strong
patterns in formalin fixed paraffin embedded tissue sections and are therefore useful in immunohistochemical 

procedures. Finally, several monoclonal antibodies to proliferation markers(anti-P105) and nuclear structures were 
discovered using the hybridoma methodology for use with the newly emerging flow cytometry field.


a. Epstein, Alan L, Marder, Robert J, Winter, Jane N, and Fox, Robert I:  Two new monoclonal antibodies

(LN-1, LN-2) reactive in B5 formalin fixed, paraffin embedded tissues with follicular center and mantle zone

human B lymphocytes and de​rived tumors.  J. Immunology, 133:1028-1036, 1984.


b. Marder, Robert J, Variakojis, Daina, Silver, Jack, and Epstein, Alan L:  Immunohistochemical 

analysis of human lymphomas with monoclonal antibodies to B-cell and Ia antigens reactive in paraffin 

sections.  Lab Investigation, 52:497-503, 1985.


c. Clevenger, Charles V., Epstein, Alan L, and Bauer, Kenneth D.:  A method for simultaneous

nuclear immunofluorescence and DNA content quantification using monoclonal antibodies and flow

cytometry.  Cytometry 6:208-214, 1985.


d. Sherrod, Andy E, Felder, Barbara, Levy, Norman, Epstein, Alan L, Marder, Robert, Lukes,

Robert J, and Taylor, Clive R:  Immunohistochemical identification of phenotypic antigens associated 

with Hodgkin's and Reed-Sternberg cells.  Cancer 57:2135-2140, 1986.

3. In addition to the development of monoclonal antibodies for the immunodiagnosis of tumors, the laboratory

was also responsible for generating Lym-1 and Lym-2 monoclonal antibodies for the immunotherapy of
lymphomas. In collaboration with Drs. Gerald and Sally DeNardo, pioneers in the use of radioactive 

monoclonal antibodies for the treatment of the human malignant lymphomas, chLym-1 was developed as

a radioimmunotherapeutic reagent with I-131 and used in several clinical trials to investigate the use of these

antibodies in the treatment of human cancers. More recently, Lym-1 was found to induce apoptosis of human 

B cell lymphomas and leukemias and is now being developed as a new reagent to supplement anti-CD20

antibody therapy.

a.  Epstein, Alan L, Marder, Robert J, Winter, Jane N, Stathopoulos, Efstathios, Chen, Feng-Ming,

Parker, John W, and Taylor, Clive R:  Two new monoclonal antibodies, Lym-1 and Lym-2, reactive

with human B- lymphocytes and derived tumors with immunodiagnostic and immunotherapeutic potential.

Cancer Res. 47:830-840, 1987.


b. DeNardo, Sally J, DeNardo, Gerald L, O'Grady, Lois F, Levy, Norman B, Mills, Stan L, 

Macey, Dan J, McGahan, John P, Miller, CH, and Epstein, Alan L: Pilot studies of radioimmunotherapy

of B-cell lymphoma and leukemia using I-131-Lym-1 monoclonal antibody. Antibody, 

Immunoconjugates, and Radiopharmaceuticals 1:17-33, 1988.


c. DeNardo, SJ, DeNardo, GL, O'Grady, LF, Hu, E, Sytsma, VM, Mills, SL, Levy, NB, Macey, DJ,

Miler, CH, and Epstein, AL:  Treatment of B cell malignancies with 131I Lym-1 monoclonal antibodies.

Int. J. Cancer 3:96-101, 1988.

d.  Tobin C, DeNardo S, Zhang N, Epstein AL, Liu C, and DeNardo G.  Combination immunotherapy

with anti-CD20 and anti-HLA-Dr monoclonal antibodies induces synergistic anti-lymphoma effects in human

lymphoma cell lines.  Leukemia and Lymphoma 48:944-956, 2007.

4.  One of the most important contributions from my laboratory has been the discovery of monoclonal

antibodies which target necrosis in tumors.  Designated, Tumor Necrosis Treatment (TNT), these TNT 

antibodies (TNT-1, chTNT-1, and human antibody NHS76 which bind DNA/Histone H1 nucleosomes and 

TNT-3, chTNT-3, humanized antibodies which binds single stranded DNA) bind necrosis regions

of all tumors from all species, has not been found to target normal tissues by detailed biodistribution, 

imaging, and autoradiographic investigations.   TNT antibodies have therefore been valuable as delivery 

agents for radionuclides, cytokines, chemokines, co-stimulatory molecules for the radioimmunotherapy and 

immunotherapy of tumors both is experimental tumor models and man.  I-131-chTNT-3 (Vivatuxin)    is now
an FDA approved product for the treatment of lung cancer in China.  At the present time, NHS76/IL-2 and 

NHS76/IL-12 are in clinical trials sponsored by Merck Serono and LEC/NHS76 is under consideration for 

clinical development.  In addition, a joint USC/Pfizer collaboration is underway to develop huTNT/CpG as 

a novel reagent for targeted innate immunity.  Most importantly, since TNT antibodies bind syngeneic tumor

models as well as human solid tumors, they have been used by our laboratory to study the clinical potential of

new immunotherapeutic antibody fusion proteins or immunoconjugates in an effort to identify new approaches

for cancer immunotherapy.


a. Epstein, Alan L, Chen, Feng-Ming, and Taylor, Clive R: A novel method for the detection of

necrotic lesions in human cancers. Cancer Research 48:5842-5848, 1988.

 
b. Chen, Feng-Ming, Epstein, Alan L, Li, Zhen, and Taylor, Clive R: A comparative autoradiographic

study demonstrating differential intra-tumor localization of monoclonal antibodies to cell surface (Lym-1)

and intracellular (TNT-1) antigens.  J. Nucl. Med., 31:1059-1066, 1990.


c. Hornick, Jason L, Hu, Peisheng, Khawli, Leslie A, Biola, Barbara H, Yun, Aoyun, Sharifi, Jahangir, 
Taylor, Clive R, and Epstein, Alan L: chTNT-3/B, a new chemically modified chimeric monoclonal antibody
directed against DNA for the tumor necrosis treatment of solid tumors.   Cancer Biotherapy and Radio-

pharmaceuticals  13:255-268, 1998.






d.  Sharifi, Janhangir, Khawli, Leslie A, Hu, Peisheng, King, Steve, and Epstein, Alan L:  Characterization

of a phage display-derived human monoclonal antibody (NHS76) counterpart to chimeric TNT-1 directed against

necrotic regions of solid tumors.  Hybridoma and Hybridomics 20:305-312, 2001.






e. Li, Jiali, Hu, Peisheng, Khawli, Leslie A, and Epstein, Alan L:  LEC/chTNT-3 fusion protein for the immunotherapy of experimental solid tumors.  J. Immunotherapy 26:320-331, 2003.

f. Sadun, Rebecca E, Hsu, Wen-En, Zhang, Nan, Nien, Yu-Chih, Bergfeld, Scott A, Sabzevari, Helen, Lutsiak, ME Christine, Khawli, Leslie, Hu, Peisheng, and Epstein, Alan L:  Fc-mOX40L fusion protein produces complete remission and enhanced survival in two murine tumor models. J. Immunother 31:235-245, 2008.

5.  In addition to developing novel immunotherapeutic reagents, the laboratory has recently been involved in
identifying immunodiagnostic reagents and methods critical for the immunotherapy of cancer.  Specifically,

we have published on the value of quantifying immunoregulatory and immunosuppressive gene products 

which we and others now have shown are predictive of patient response.  More recently, we have also developed

a clinical assay for myeloid derived suppressor cells (MDSC) which can accurately predict the development

of malignant tumors in thyroid cancer.  Current studies in prostate, renal, and bladder cancer are on-going but 

already show that circulating MDSC correlate well with tumor burden in these tumors.  Recognizing the 

companion diagnostics for immunotherapy is a new and exciting field, our laboratory is a leader in this research

effort and continues to work to provide new approaches and reagents for cancer immunotherapy.






a. Sadun, Rebecca E, Sachsman, Suzanne M, Chen, Xioaying, Christenson, Kamilee W, Morris, William Z, Hu, Peisheng, and Epstein, Alan L:  Immunological signatures of murine and human cancers reveal unique mechanisms of tumor escape and new targets for cancer immunotherapy.  Clin. Cancer Res. 13:4016-4025, 2007. 






b. Lechner Melissa G, Liebertz Daniel J, and Epstein Alan L: Characterization of cytokine-induced myeloid-derived suppressor cells from normal human peripheral blood mononuclear cells.  J. Immunology 185:2273-2284, 2010.






c. Lechner Melissa G, Megiel Carolina, Russell Sarah M, Bingham Brigid, Arger Nicholas, Woo Tammy, and Epstein Alan L: Functional characterization of human CD33+ and CD11b+ myeloid-derived suppressor cell subsets induced by a diverse set of human solid tumor cell lines. J. Translational Medicine 9:90, 2011.  PMID: 21658270






d. Lechner MG, Karimi K, Barry-Holson K, Angell T, Church C, Murphy K, Ohlfest J, Hu P, Russell S

and Epstein AL.  Immunogenicity of murine solid tumor models as a defining feature of the in vivo behavior and response to immunotherapy.  J Immunotherapy 36:477-489, 2013.






f.  Angell TE, Lechner MG, Jang JK,  LoPresti JS, and Epstein AL.  MHC Class I loss is a frequent mechanism of immune escape in papillary thyroid cancer that is reversed by interferon and selumetinib treatment in vitro.   Clin Cancer Res 2014: 20 (23):1-11.
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D.  Research Support (ongoing)

Title:Targeted Innate Immunity using Antibody/CpG Immunoconjugates.
Role: PI

Funding: Pfizer Corporation

Period: 6-1-14 to 5-31-17

         Title:Development of a generic Erbitux antibody for the treatment of EGFR positive tumors
Role: Co-PI

Funding: National Cancer Institute, SBIR Phase II award

Period: 9-1-12 to 8-31-14 

Completed Research Support

Title:Development of Improved Therapies for Breast Implant-Associated Lymphomas Using Newly Derived TLBR Model Cell Lines

Role: PI

Funding: Allergan Corporation, Irving, CA.

Period: 12-12-11 to 6-1-13

Title.
B7-H4 as a Target for Breast Cancer Immunotherapy
Role:
PI

Funding:
Department of Defense, Breast Idea Award # BC102418
Period:
2-1-12 to 6-1-13
Title: Understanding and Enhancing Mechanisms of Priming in Cancer Immunotherapy
 Role:
Supplemental grant subcontractor
 Funding: National Institutes of Health, John Ohlfest PI, Grant #1R21INSO70955-01.
 Period:
10-1-12 to 9-30-13

Title: Novel, Minimally-invasive and Universal Clinical Assay for Cancer Detection and Monitoring in    Head and Neck Cancer Patients

Role: PI

Funding: 
Los Angeles Basin Clinical and Translational Science Institute, grant # 1UL1RR031986-01

Period: 10-1-12 to 9-30-13.
