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	M.D.
	05/1985
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	Ph.D.
	05/1987
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A.	Personal Statement

I am a physician-scientist and recently was the first to discover PID1 as a new candidate tumor suppressor in brain tumors (gliomas and medulloblastomas). As a cancer biologist, I am interested in molecular mechanisms in brain tumors. As an active pediatric neuro-oncologist, I have insights of clinical aspects of these cancers. 
My main laboratory effort is now geared towards understanding the biological role and mechanism(s) of action of PID1 in brain tumors. My recent work, supported by an R21 from NINDS, positioned PID1 for the first time as a growth inhibitor in cancer. We now strive to understand the molecular mechanism(s) by which PID1 exerts its tumor inhibitory effect. Importantly, our ongoing experiments show that PID1 sensitizes brain tumor cell lines to chemotherapy and mediates at least part of the chemotherapy effect in them. This suggests that future development of PID1 mimetics may provide a translatable avenue for our discoveries and improve patient outcome.
A second collaborative project in the laboratory is centered on testing drug delivery to the cerebrospinal fluid of mice carrying leptomeningeal medulloblastoma via a novel programmable refillable wireless pump designed by the bioengineers at USC. This NIH-funded project benefits from my clinical expertise, my prior collaborations within the team and our combined clinical, translational and bench expertise in childhood medulloblastoma.
Being at Children’s Hospital Los Angeles has provided me access to patient material that allowed generation of unique pediatric patient-derived brain tumor cell isolates for our research. Being a member of the USC Norris Comprehensive Cancer Center benefits us in collaborations, ongoing use of resources and Cores, seminars and periodic retreats, and other critical tools that help forward our work. My background in signal transduction and brain tumors, my experienced team and our close interactions allow us to move forward with efficient, careful and thoughtful use of resources to address critical questions in the field of brain tumors.

B.	Positions and Honors

Positions and Employment
1993-1995	Attending Physician, De Facto Coordinator of the Red Cell Defects Team, Division of Hematology-Oncology, Children’s Hospital Los Angeles, Los Angeles, CA
1995-	Attending Physician, Neural Tumors Program, Division of Hematology-Oncology, Children’s Hospital Los Angeles, Los Angeles, CA
2000-2005	Assistant Professor of Pediatrics, Division of Hematology-Oncology, Children’s Hospital Los Angeles, University of Southern California, Los Angeles, CA
2005-	Associate Professor of Pediatrics and Pathology, Division of Hematology-Oncology, Children’s Hospital Los Angeles, University of Southern California, Los Angeles, CA
2006-2014	Director, Basic and Translational Pediatric Brain Tumor Research, Division of Hematology-Oncology, Children’s Hospital Los Angeles, Los Angeles, CA

Other Experience and Professional Memberships
2004	Grant Reviewer, NIH, Tumor Microenvironment (TME)
2004	Grant Reviewer, NCI, National Cooperative Drug Development Groups for Cancer (NCDDG)
2004-2005	Grant Reviewer, NIH, Tumor Cell Biology (TCB)
2005	Member, Program Committee, AACR 96th Annual Meeting; Cellular & Molecular Biology
2005	Chairperson, Minisymposium, Signaling of Cell Surface Receptors, AACR Annual Meeting
2005-2009	Chartered Member, NIH, Tumor Cell Biology (TCB)
2005-	Reviewer, Concern Foundation
2006	Section Chairperson, Program Committee, AACR Annual Meeting
2006	Chairperson, Minisymposium, Signaling in the Tumor Microenvironment, AACR Annual Meeting
2007, 2008	Chairperson, Annual Neuro Tumor Club Meeting Symposium
2007	Abstract Review Committee, Annual Meeting of the Society of Neuro-Oncology
2009-	Chair, Grant Review Committee, Concern Foundation
2013	Grant Reviewer, NCI, ZCA1 RPRB-2(M1), Program Project (P01) Meeting III
2013	Grant Reviewer, NIH, ZRG1 OBT-H(21) L, Special Emphasis Panel for F31/F32 Fellowships
2013	Grant Reviewer, NCI, ZCA1 RPRB-O(01) S, OmniBus Cancer Biology 3 SEP
2013	Session Chair and Abstract Review Committee, Pediatric Neuro-Oncology Research Conference
2014	Grant Reviewer, NINDS, 2015/01 NST-1 Subcommittee
2014	Grant Reviewer, NIH, Basic Mechanisms of Cancer Therapeutics (BMCT)
2015	Grant Reviewer, NIH, Gene and Drug Delivery Systems (GDD)

Honors
2004	AFLAC Cancer Center Visiting Professorship, Emory University, Atlanta, GA
2006	LIMA International Award for Excellence in Pediatric Brain Tumor Research

C.	Contribution to Science

1.	First to Report on PID1 as a Novel Candidate Growth Inhibitor in Brain Tumors (or Any Cancer). Starting with analysis of several databases, we found that PID1 was highly correlated with better survival in medulloblastomas and gliomas. Through support of an R21 from the National Institute of Neurological Disorders and Stroke, we were then able to show that PID1 has a regulatory role in proliferation and apoptosis in cells from three types of brain tumors: gliomas, medulloblastomas and atypical teratoid rhabdoid tumors. Our work-in-progress now reveals that PID1 also inhibits in vivo intracranial growth of glioblastoma and medulloblastoma tumors supporting our findings of a growth-inhibitory function for PID1. Most interestingly, we find that PID1 mediates some of the effects of chemotherapy, suggesting that mimetics of PID1 may allow improving response to therapy. These findings now place us as leaders in the PID1 field as it relates to brain tumors and cancer, and in position to make the next step to understand PID1 biology and later translate them into improvements in therapy. When we initially became interested in PID1 there were only two publications on it, neither of them in cancer. Today, five years later, there are about 20 PID1-centered papers. I anticipate that with ongoing discoveries in PID1 biology, and especially with the potential for translation, interest in the field will expand rapidly. I intend to continue to contribute to this progress through my research, collaborations and the new and exciting biology we are uncovering. Below is our PID1 paper that for the first time linked PID1 to cancer and a subsequent paper in which our collaborator found that PID1 was predictive, as part of a 31 gene signature of molecular subgroups in medulloblastoma
a. Erdreich-Epstein, A., Robison, N., Ren, X., Zhou, H., Xu, J., Davidson, T.B., Schur, M., Gilles, F.H., Ji, L., Malvar, J., Shackleford, G.M., Margol, A.S., Krieger, M.D., Judkins, A.R., Jones, D.T., Pfister, S.M., Kool, M., Sposto, R. & Asgharazadeh, S. (2014). PID1 (NYGGF4), a new growth-inhibitory gene in embryonal brain tumors and gliomas. Clin Cancer Res, 20, 827-836. PMCID: PMC3962776
b. Margol, A.S., Robison, N.J., Gnanachandran, J., Hung, L.T., Kennedy, R.J., Vali, M., Dhall, G., Finlay, J.L., Erdreich-Epstein, A., Krieger, M.D., Drissi, R., Fouladi, M., Gilles, F.H., Judkins, A.R., Sposto, R. & Asgharzadeh, S. (2015). Tumor-associated macrophages in SHH subgroup of medulloblastomas. Clin Cancer Res, 21, 1457-1465. PMC Journal – In Process

2.	Contributor of Primary Pediatric Brain Tumor Cells for Research. A dearth of pediatric brain tumor cell lines for use in research has until recently caused investigators to utilize either adult cell lines or lines that were not ideally suited. In 2008, I began an effort to create primary pediatric brain tumor isolates and cell lines from fresh patient material. To date, my laboratory has generated 4 primary ATRT (atypical teratoid rhabdoid tumor) cell lines (CHLA-02-ATRT, CHLA-04-ATRT, CHLA-05-ATRT, CHLA-06-ATRT), a primary Group 4 medulloblastoma (CHLA-01-MED) and its recurrence cell line (CHLA-01R-MED), and a recurrent anaplastic astrocytoma cell line (CHLA-03-AA), all of which were deposited at ATCC for distribution to researchers. In addition, I was also involved in isolation of a cell line from a pediatric non-pontine brain stem glioblastoma (CHLA-07-BSGBM), a medulloblastoma, glioblastoma and ATRT. In addition to depositing at ATCC, I have also shared those lines that are not yet released to the public with over 15 investigators around the world. These lines are now beginning to appear in publications from various groups and helping research in pediatric brain tumors. For the benefit of the pediatric brain tumor research community, in a recent manuscript I have listed all published pediatric brain tumor cell lines that were searchable online, their sources and their known characteristics, to encourage diversifying studies in the field beyond the few commonly used cell lines. 
a. Xu, J., Erdreich-Epstein, A., Gonzalez-Gomez, I., Melendez, E.Y., Smbatyan, G., Moats, R.A., Rosol, M., Biegel, J.A. & Reynolds, C.P. (2012). Novel cell lines established from pediatric brain tumors. J Neurooncol, 107, 269-280. PMCID: PMC3379550
b. Xu, J., Margol, A., Asgharzadeh, S. & Erdreich-Epstein, A. (2015). Pediatric brain tumor cell lines. J Cell Biochem, 116, 218-224. PMC Journal – In Process
And two of the examples of use of these lines in peer-reviewed research:
c. Kaur, H., Hutt-Cabezas, M., Weingart, M.F., Xu, J., Kuwahara, Y., Erdreich-Epstein, A., Weissman, B.E., Eberhart, C.G. & Raabe, E.H. (2015). The chromatin-modifying protein HMGA2 promotes atypical teratoid/rhabdoid cell tumorigenicity. J Neuropathol Exp Neurol, 74, 177-185. PMC Journal – In Process
d. Chakravadhanula, M., Hampton, C.N., Chodavadia, P., Ozols, V., Zhou, L., Catchpoole, D., Xu, J., Erdreich-Epstein, A. & Bhardwaj, R.D. (2015). Wnt pathway in atypical teratoid rhabdoid tumors. Neuro Oncol, 17, 526-535. PMCID: PMC4483069

3.	First to Demonstrate a Role for Ceramide, Acid Sphingomyelinase and c-ABL in Integrin Inhibition-mediated Apoptosis; Experienced in Signaling. I was the first to demonstrate that apoptosis induced by inhibition of integrins αvβ3/αvβ5 increases cellular ceramide due to activation of acid sphingomyelinase. In that context, I was the first to demonstrate that the link from integrin inhibition to acid sphingomyelinase occurred through c-ABL, a protein usually known for its proliferative function, which has not been linked to ceramide or acid sphingomyelinase before. These also demonstrate my expertise in signaling and apoptosis cancer research.
a. Erdreich-Epstein, A., Shimada, H., Groshen, S., Liu, M., Metelitsa, L.S., Kim, K.S., Stins, M.F., Seeger, R.C. & Durden, D.L. (2000). Integrins alpha(v)beta3 and alpha(v)beta5 are expressed by endothelium of high-risk neuroblastoma and their inhibition is associated with increased endogenous ceramide. Cancer Res, 60, 712-721.
b. Erdreich-Epstein, A., Tran, L.B., Bowman, N.N., Wang, H., Cabot, M.C., Durden, D.L., Vlckova, J., Reynolds, C.P., Stins, M.F., Groshen, S. & Millard, M. (2002). Ceramide signaling in fenretinide-induced endothelial cell apoptosis. J Biol Chem, 277, 49531-49537.
c. Erdreich-Epstein, A., Tran, L.B., Cox, O.T., Huang, E.Y., Laug, W.E., Shimada, H. & Millard, M. (2005). Endothelial apoptosis induced by inhibition of integrins alphavbeta3 and alphavbeta5 involves ceramide metabolic pathways. Blood, 105, 4353-4361.
d. Ren, X., Xu, J., Cooper, J.P., Kang, M.H. & Erdreich-Epstein, A. (2012). c-Abl is an upstream regulator of acid sphingomyelinase in apoptosis induced by inhibition of integrins alphavbeta3 and alphavbeta5. PLoS One, 7, e42291. PMCID: PMC3411766

4.	Research in Biology of Brain Tumors. For a number of years now my research has centered on biology of brain tumors, and especially biology of pediatric brain tumors. My laboratory studies them and I collaborate with others where I can contribute. Below are several examples.
a. Rosol, M., Harutyunyan, I., Xu, J., Melendez, E., Smbatyan, G., Finlay, J.L., Krieger, M.D., Gonzalez-Gomez, I., Reynolds, C.P., Nelson, M.D., Erdreich-Epstein, A. & Bluml, S. (2009). Metabolism of orthotopic mouse brain tumor models. Mol Imaging, 8, 199-208. PMC Journal – In Process
b. Song, H.R., Gonzalez-Gomez, I., Suh, G.S., Commins, D.L., Sposto, R., Gilles, F.H., Deneen, B. & Erdreich-Epstein, A. (2010). Nuclear factor IA is expressed in astrocytomas and is associated with improved survival. Neuro Oncol, 12, 122-132. PMCID: PMC2940580
c. Lee, J.S., Xiao, J., Patel, P., Schade, J., Wang, J., Deneen, B., Erdreich-Epstein, A. & Song, H.R. (2014). A novel tumor-promoting role for nuclear factor IA in glioblastomas is mediated through negative regulation of p53, p21, and PAI1. Neuro Oncol, 16, 191-203. PMCID: PMC3895381
d. Nandhu, M.S., Hu, B., Cole, S.E., Erdreich-Epstein, A., Rodriguez-Gil, D.J. & Viapiano, M.S. (2014). Novel paracrine modulation of Notch-DLL4 signaling by fibulin-3 promotes angiogenesis in high-grade gliomas. Cancer Res, 74, 5435-5448. PMCID: PMC4184948

5.	From Bedside to Bench: The First to Propose the MN1 Oncogene as a Candidate Cleft Palate Gene in Humans. As a physician-scientist, I was stimulated to ask why one of our teenage patients had both Pierre Robin Sequence and multiple brain tumors associated with Neurofibromatosis 2. The literature did not include description of such combinations. Analysis showed a deletion on the long arm of chromosome 22, as we hypothesized, and led us to propose the MN1 oncogene as a candidate cleft palate gene in humans. A few weeks after our publication, a large European GWAS study published MN1 as the most common SNP associated with idiopathic cleft palate, supporting our finding. Since then, MN1 was included on a gene panel in progress to screen for causes of idiopathic cleft palate and additional patients are being described with this deletion. Interestingly, the large 22q deletion surrounding merlin (the NF2 gene) in our patient is likely to also contain a putative tumor suppressor, since our patient’s NF2 phenotype (multiple tumors at early age) was more severe than the typically-milder phenotype of whole gene deletions of merlin (vs. point mutations, which are typically more severe due to likely acquisition of dominant negative qualities). Thus, from a clinical cancer-related observation and a scientific question were born new insights. To date, this manuscript has been viewed at the journal website over 5,400 times.
a. Davidson, T.B., Sanchez-Lara, P.A., Randolph, L.M., Krieger, M.D., Wu, S.Q., Panigrahy, A., Shimada, H. & Erdreich-Epstein, A. (2012). Microdeletion del(22)(q12.2) encompassing the facial development-associated gene, MN1 (meningioma 1) in a child with Pierre-Robin sequence (including cleft palate) and neurofibromatosis 2 (NF2): a case report and review of the literature. BMC Med Genet, 13, 19. PMCID: PMC3359208 (designated as “Highly Accessed”).

Complete List of Published Work in MyBibliography:
http://www.ncbi.nlm.nih.gov/sites/myncbi/anat.erdreich-epstein.1/bibliography/40877683/public/?sort=date&direction=ascending

D.	Research Support

Ongoing Research Support
R21 NS088965	Erdreich-Epstein (PI)	05/01/14-04/30/16
Therapy for Leptomeningeal Medulloblastoma by a Novel Implantable Pump
The goal of this project is to test a novel wireless programmable implantable micropump against mouse CSF medulloblastoma.
Role: PI



	Erdreich-Epstein (PI)	09/01/14-08/31/15
Harriet H. Samuelsson Foundation
Generation of a Knockout Mouse for Pid1 
The goal of this project is to generate a Pid1 knockout mouse and perform preliminary characterization.
Role: PI

	Erdreich-Epstein (PI)	12/1/12–11/31/15
Margaret E. Early Medical Research Trust
Effect of Pid1 in the BarTeL Novel Transgenic Mouse Model of Medulloblastoma
The goal of this project is to determine the ability of PID1 overexpression to inhibit medulloblastoma growth in BarTeL mice.
Role: PI

Completed Research Support
R21 NS077007	Erdreich-Epstein (PI)	09/01/11-08/31/13
Tumor-inhibitory Effects of PID1 in Gliomas
Role: PI

	Seeger (PI) 	01/01/08-12/31/13
Nautica Triathlon
Biology of Pediatric Brain Tumors
Role: Project Leader

	Erdreich-Epstein (PI)	01/01/12-12/31/13
ThinkCure 
PID1 in Regulation of Glucose Uptake and Metabolism in Gliomas
Role: PI

	Erdreich-Epstein (PI)	01/15/11-06/30/14
Concern Foundation
A New Gene that Improves Brain Tumor Response to Therapy
Role: PI

	Erdreich-Epstein (PI) 	01/01/12-06/30/14
Hyundai Hope on Wheels 
Functional In Vivo and In Vitro Analysis of PID1 in Pediatric Medulloblastoma
Role: PI

	Seeger (CHLA PI) 	11/01/99-12/31/14
Martell Foundation 
Molecular Mechanisms in Pediatric Brain Tumors
The goal of this project was to support studies on molecular mechanisms in pediatric brain tumors.
Role: Project Leader

	Erdreich-Epstein (PI)	07/08/14-07/07/15
Wright Foundation (Keck School of Medicine)
Pilot Project for Structural and Functional Studies of PID1, a Novel Brain Tumor-inhibitory Protein
[bookmark: _GoBack]The goal of this project was to produce PID1 protein and characterize its biophysical and biochemical properties.
Role: PI
