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A.	Personal Statement

As a physician-scientist in the field of oncology, I have built a laboratory-based research program focused on developing the therapeutic and prognostic potential of circulating tumor cells, cancer stem cells, and telomerase, because these areas offer unique opportunities to better understand and surmount cancer heterogeneity and thus ultimately provide more effective therapy. Our projects range from basic mechanistic research to correlative molecular analyses for clinical trials, and our work has been supported by extramural grants including two NIH R01s and several peer reviewed national foundation grants. Findings from these studies have been published in high-impact journals such as the Journal of Clinical Oncology, Lancet Oncology, Cancer Research, and the Journal of the National Cancer Institute. In parallel to this laboratory based program, I continue to provide care for cancer patients in the hospital wards and clinics, and to mentor students and house-staff in the classroom, laboratory and clinic. In addition, I recently founded and direct a first-of-its-kind Circulating Tumor Cell Research Core at USC Norris, which has facilitated new research collaborations with colleagues at USC and beyond. Collectively, these activities have enabled a level of synergy only possible in an academic setting: Patient care and student mentoring that provide not only personal gratification, but also unique opportunities to ask new questions that advance our field.

B.	Positions and Honors

Positions and Employment
2007-2015	Assistant Professor of Medicine (Tenure Track), Genitourinary Section, Division of Medical Oncology, USC Norris Comprehensive Cancer Center, Keck School of Medicine USC, Los Angeles, CA
2011-	Director, Circulating Tumor Cell Research Core, USC Norris Comprehensive Cancer Center, Los Angeles, CA
2015-	Associate Professor of Medicine (Tenured), Genitourinary Section, Division of Medical Oncology, USC Norris Comprehensive Cancer Center, Keck School of Medicine USC, Los Angeles, CA

Other Experience and Professional Memberships
2002-	Member, American Association for Cancer Research (AACR)
2002-	Member, American Society of Clinical Oncology (ASCO)
2007-	Member, Southwest Oncology Group Genitourinary Committee
2007-	Member, California Cancer Consortium
2007-	Member, USC Norris Comprehensive Cancer Center Leadership Council
2007-	Member, Clinical Investigations Committee, Norris Cancer Center
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]2010	Member, Ad Hoc, NIH/NCI Study Section: EDRN Biomarker Development
2010-	Reviewer, Lancet Oncology, J Cellular Biochemistry, J Urology
2011-	Invited Member, AACR Membership Development Task Force
2013-	Editorial Board Member, Frontiers in Medicine, J Clin Oncol & Res, Telomere & Telomerase
2014-	Elected Member, Western Society of Clinical Investigation
2014-	Member, Dutch Cancer Society Grant Review Panel

Honors
1990-1994	Harvard College Scholarship; Magna cum laude (1994)
1996-1997	UCLA School of Medicine Letters of Distinction
2006-2007	ASCO Young Investigator Award
2007	DOD Physician Scientist Training Award
2012	ASCO Merit Award
2015	Outstanding Investigator Award, American Federation for Medical Research, WAFMR

C.	Contribution to Science

I seek to address the challenge of cancer heterogeneity by focusing my laboratory’s efforts in three high-impact areas: Circulating tumor cells, cancer stem cells, and telomerase.

1. Circulating Tumor Cells (CTCs): CTCs are cancer cells shed by solid tumors into the bloodstream, and their analysis can address cancer heterogeneity by identifying molecular drivers unique to an individual patient’s tumor. We developed a slot microfilter that captures live CTCs from whole blood based on differential size and deformability, allowing for their molecular characterization. In pilot studies, we collected CTCs from patients and from mouse xenograft models for transcriptome analysis in parallel with primary tumor and metastasis cells from the same hosts, enabling identification of differentially expressed or mutated genes that may drive cancer dissemination and progression. These techniques have been expanded to the clinical realm, where we integrated CTC capture and analysis into a variety of therapeutic trial settings: In prostate cancer, we led a large NCI R01 funded project of CTC capture and analysis as part of a North American Intergroup Phase III prospective trial, SWOG 0421. Our team led the CTC correlative studies for this trial and demonstrated the prognostic value of CTC enumeration for overall survival in the first-line chemotherapy setting for metastatic prostate cancer. We also demonstrated the first CTC-based molecular marker – CTC telomerase activity – to be prognostic of overall survival in a large prospective trial setting. Most recently, we were awarded a second R01 (NIH/NCI) to support translational medicine studies of CTCs and primary tumors from patients enrolled in S1216, a phase 3 SWOG multi-center trial in men with hormone sensitive metastatic prostate cancer. CTCs isolated from these patients’ blood samples undergo high throughput genomic and gene expression analyses focused on the androgen pathway to identify biomarkers of response and progression on hormonal therapy. At the same time, I founded and direct a new, first-of-its-kind CTC Research Core at USC Norris, which employs multiple new CTC platforms to analyze CTC specimens from patients enrolled in clinical trials at USC and beyond. Collectively, these activities enable better tracking, analysis, and treatment of cancers based on their individual unique molecular profiles.
a. Xu, T., Lu, B., Tai, Y.C. & Goldkorn, A. (2010). A cancer detection platform which measures telomerase activity from live circulating tumor cells captured on a microfilter. Cancer Res, 70, 6420-6426. PMCID: PMC2922429
b. Goldkorn, A., Ely, B., Quinn, D.I., Tangen, C.M., Fink, L.M., Xu, T., Twardowski, P., Van Veldhuizen, P.J., Agarwal, N., Carducci, M.A., Monk, J.P., 3rd, Datar, R.H., Garzotto, M., Mack, P.C., Lara, P., Jr., Higano, C.S., Hussain, M., Thompson, I.M., Jr., Cote, R.J. & Vogelzang, N.J. (2014). Circulating tumor cell counts are prognostic of overall survival in SWOG S0421: a phase III trial of docetaxel with or without atrasentan for metastatic castration-resistant prostate cancer. J Clin Oncol, 32, 1136-1142. PMCID: PMC3970171
c. Goldkorn, A., Ely, B., Tangen, C.M., Tai, Y.C., Xu, T., Li, H., Twardowski, P., Veldhuizen, P.J., Agarwal, N., Carducci, M.A., Monk, J.P., 3rd, Garzotto, M., Mack, P.C., Lara, P., Jr., Higano, C.S., Hussain, M., Vogelzang, N.J., Thompson, I.M., Jr., Cote, R.J. & Quinn, D.I. (2015). Circulating tumor cell telomerase activity as a prognostic marker for overall survival in SWOG 0421: a phase III metastatic castration resistant prostate cancer trial. Int J Cancer, 136, 1856-1862. PMCID: PMC4323674

2. Cancer Stem Cells (CSCs): In recent years, cancer stem cells (CSCs), a subset of tumor cells with uniquely aggressive, highly tumorigenic, drug resistant properties, have been shown to mediate cancer recurrence and drug resistance. Our laboratory discovered that cancer cells could cyclically lose and regain CSC properties, a phenotypic plasticity with significant implications for therapeutic attempts to target CSCs. In subsequent studies, we demonstrated that PI3K/AKT (upstream) partners with β-catenin/CBP (downstream) to mediate this phenotypic plasticity in and out of a CSC state. In a separate project, we explored whether genes related to the CSC phenotype are associated with disease outcome in prostate cancer. RNA analysis from a cohort of 300 radical prostatectomy specimens from patients with recurrent vs. non-recurrent prostate cancer revealed that expression of AXIN2, a transcriptional target and feedback regulator of β-catenin, is predictive of cancer recurrence after prostatectomy. These findings were validated in additional external datasets, and in vitro work in our laboratory demonstrated that AXIN2 expression levels significantly affect invasiveness and tumor formation by prostate cancer cells. This work was presented nationally and received an ASCO Merit Award, and it is currently under review for publication (Hu et al., submitted). Collectively, our CSC studies will help to elucidate mechanisms that drive plasticity, resistance and progression and identify new prognostic markers and therapeutic targets based on these insights.
a. He, K., Xu, T. & Goldkorn, A. (2011). Cancer cells cyclically lose and regain drug-resistant highly tumorigenic features characteristic of a cancer stem-like phenotype. Mol Cancer Ther, 10, 938-948. PMCID: PMC3112267
b. He, K., Xu, T., Xu, Y., Ring, A., Kahn, M. & Goldkorn, A. (2014). Cancer cells acquire a drug resistant, highly tumorigenic, cancer stem-like phenotype through modulation of the PI3K/Akt/beta-catenin/CBP pathway. Int J Cancer, 134, 43-54. PMC Journal – In Process

3. [bookmark: _GoBack]Telomerase: Telomerase is a reverse transcriptase ribonucleoprotein that protects and lengthens telomeres at the ends of chromosomes. Telomerase activation is an essential step in the formation and progression of >90% of all malignancies and therefore may constitute an effective therapeutic target across heterogeneous malignancies. During my postdoctoral research training with Elizabeth Blackburn at UCSF, we explored the therapeutic potential of telomerase interference, reprogramming the active telomerase in cancer cells to add incorrect telomeric repeats, resulting in telomere uncapping and cancer cell death. Here at USC, my laboratory seeks to advance telomerase interference to in vivo models and ultimately to a novel cancer therapeutic. Using patient prostatectomy specimens, we identified subpopulations of cancer stem cells (CSCs) in prostate tumors that possessed extremely high telomerase levels relative to non-CSC tumor cells. The high telomerase activity of these CSCs was successfully reprogrammed by telomerase interference, resulting in cancer cell death and inability to proliferate and form new tumors. We also successfully transitioned telomerase interference into mouse models. Most recently, we developed a completely novel strategy for telomerase interference using a small molecule designed to specifically bind and reprogram telomerase. Work in this area is ongoing, with the goal of developing new telomerase-based therapies with efficacy across multiple malignancies.
a. Goldkorn, A. & Blackburn, E.H. (2006). Assembly of mutant-template telomerase RNA into catalytically active telomerase ribonucleoprotein that can act on telomeres is required for apoptosis and cell cycle arrest in human cancer cells. Cancer Res, 66, 5763-5771.
b. Xu, T., Xu, Y., Liao, C.P., Lau, R. & Goldkorn, A. (2010). Reprogramming murine telomerase rapidly inhibits the growth of mouse cancer cells in vitro and in vivo. Mol Cancer Ther, 9, 438-449. PMCID: PMC2820598
c. Xu, T., He, K., Wang, L. & Goldkorn, A. (2011). Prostate tumor cells with cancer progenitor properties have high telomerase activity and are rapidly killed by telomerase interference. Prostate, 71, 1390-1400. PMCID: PMC3123672

Complete List of Published Work in MyBibliography:
https://www.ncbi.nlm.nih.gov/pubmed/?term=goldkorn%20amir



D.	Research Support

Ongoing Research Support
R01 CA172436	Goldkorn (Multi-PI)	09/10/14-08/31/19
Biomarkers of Hormone Therapy Response in a Multicenter Prostate Cancer Trial
The goal of this project is to assay CTCs and tumors to identify germline and somatic biomarkers within the androgen pathway that predict response to hormonal therapy in a multi-center SWOG-sponsored prostate cancer trial.
Role: Co-PI

	Goldkorn (PI)	04/01/15-03/31/17
Whittier Foundation Translational Research Grant
Predicting Chemotherapy Response in SWOG S1314 by Gene Expression Analysis of Ultra Pure Circulating Tumor Cells (upCTCs) Using Co-eXpression ExtrapolatioN (COXEN)
The goal of this project is to analyze gene expression profiles predictive of chemotherapy response using ultra-pure CTCs isolated from patients with bladder cancer undergoing radical cystectomy with neoadjuvant chemotherapy.
Role: PI

R44 CA168158	Krasnoperov (PI)	09/27/13-08/31/15
Development of SEphB4-HSA as Novel Therapeutic In Cancer
The goal of this project is to clinically develop an Ephrin-targeting therapeutic with concurrent CTC molecular analysis.
Role: Co-Investigator

	Goldkorn (PI)	10/01/10-09/30/15
V Foundation for Cancer Research
Targeting the Ephrin Pathway: A Phase I Therapeutic Trial with Circulating Tumor Cell Molecular Correlates
The goals of this project are to conduct a first-in-human clinical trial of a novel Ephrin pathway antagonist and to test its drug-on-target effects in circulating tumor cells drawn from patients receiving the drug.
Role: PI

	Goldkorn (PI)	06/01/11-06/30/15
Whittier Foundation Translational Cancer Research Grant
Capture and Analysis of Circulating Tumor Cells in Patients with Hepatocellular Carcinoma
The goals of this project are to enumerate and characterize circulating tumor cells in patients with locally advanced and metastatic HCC and to correlate these measures with clinical outcome.
Role: PI

	Gill (PI)
Whittier Foundation Translational Cancer Research Grant	01/01/11-06/30/15
Clinical Development of sEphB4-HAS
The goals of this project are to develop a novel Ephrin pathway antagonist in a Phase II expansion cohort with k-ras mutations and to test its drug-on-target effect in circulating tumor cells drawn from patients receiving the drug.
Role: Co-investigator

	Goldkorn (PI)	12/01/12-12/31/15
Movember & Prostate Cancer Foundation
Multi-modality Enrichment and Characterization of Circulating Tumor Cells in Advanced Prostate Cancer
The goals of this project are to leverage multiple new CTC capture platforms and downstream analysis techniques towards improved management of patients with advanced prostate cancer.
Role: PI



Completed Research Support
K08 CA126983	Goldkorn (PI)	09/01/07-08/31/12
Targeting Cancer with Telomerase Interference
The goals of this project were to investigate telomerase-mediated apoptotic signaling in cancer cells and test the therapeutic potential of telomerase targeting using primary cells derived from human and mouse tumors.
Role: PI

R01 CA141077	Cote (PI)	09/18/09-08/31/14
Circulating Tumor Cell Capture & Analysis in a Multi-Center Prostate Cancer Trial
The goals of this project were to collect circulating tumor cells (CTCs) from men enrolled in a prostate cancer clinical trial using a novel microfilter platform and correlate CTC numbers and phenotypes with clinical patient outcome.
Role: Co-Investigator

	Goldkorn (PI)	01/01/11-12/31/14
Whittier Foundation Nanobiotechnology Initiative
Circulating Tumor Cell Capture and Analysis: Technology Development
The goals of this project were to enhance and expand our efforts to further develop the basic science and clinical applications of our circulating tumor cell capture platforms.
Role: PI

	Goldkorn (PI)	09/01/11-07/31/13
Ming Hsieh Institute: Research on Engineering Medicine for Cancer
Telomerase Reprogramming Nanoparticles (TeRN): Design and Validation of a Universal Cancer Therapeutic
The goals of this project were to design, synthesize and test a Telomerase Reprogramming Nanoparticle (TeRN) capable of efficiently entering cancer cells and reprogramming their telomerase to induce cell death.
Role: PI
