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A.	Personal Statement

I have a broad background in pediatric oncology and molecular biology, with specific training and expertise in neuroblastoma and medulloblastoma, molecular profiling, bioinformatics, prognostication, and tumor microenvironment. My group was the first to identify contribution of tumor-associated macrophages in the tumor microenvironment through analysis of expression profiles of children with high-risk neuroblastoma and medulloblastomas. This research also led to the development of a clinically applicable prognostic assay that incorporates inflammation-related genes in both neuroblastoma and medulloblastoma. The 14-gene neuroblastoma signature is currently being evaluated in the Children’s Oncology Group’s high-risk neuroblastoma clinical protocol, while the 31-gene medulloblastoma signature has been developed as a CLIA test. Our ultimate goal is to identify novel treatments that improve the outcome of children with these embryonal tumors through identification and targeting tumor-specific targets and targets within the tumor microenvironment specially the tumor-associated macrophages. Our research also benefits from gene expression data of over 500 human neuroblastoma and medulloblastoma tumors generated in my laboratory in part through collaboration with NIH-sponsored TARGET project (Therapeutically Applicable Research to Generate Effective Treatments).

B.	Positions and Honors

Positions and Employment
1999-2000	Fellow, Clinical Ethics, MacLean Center for Clinical Ethics, University of Chicago, Chicago, IL
2000-2001	Bioinformatics Scholar, Neurogenetics Lab, Northwestern University, Chicago, IL
2001-2004	Fellow, Pediatric Hematology-Oncology, Children’s Hospital Los Angeles, Los Angeles, CA
2004-2005	Chief Fellow, Pediatric Hematology-Oncology, Children’s Hospital Los Angeles, Los Angeles, CA
2005-2013	Assistant Professor of Pediatrics and Pathology, Keck School of Medicine, University of Southern California, Los Angeles, CA
2013-	Associate Professor of Pediatrics and Pathology, Keck School of Medicine, University of Southern California, Los Angeles, CA

Other Experience and Professional Memberships
2002-	Member, American Association for Cancer Research
2002-	Member, American Society of Hematology
2006-	Member, Society for Neuro-Oncology
2008-	Member, Children’s Oncology Group
2010-	Member, Society for Pediatric Research

Honors
2003-2005	Hammond Research Fellow – National Childhood Cancer Foundation
2003-2005	Ruth L. Kirschstein National Research Service Award (NRSA) Recipient
2003-2005	The Saban Research Institute of Children’s Hospital Los Angeles Career Development Award
2006-2008	K12 Child Health Research Career Development Award (CHRCDA)

C.	Contribution to Science

1.	My early publications addressed the question of heterogeneity of survival by age at diagnosis in children with metastatic neuroblastomas using gene expression and copy number data. I worked closely with biostatistician and engineers to develop novel algorithms for analysis of this data and statistical methods for validation of prognostic signatures. These publications led to the identification of novel differentiating gene expression profiles of tumors of children with metastatic profile diagnosed at less then 18 months of age (survival of 95%) versus those diagnosed after this age (survival of 45%). Pathway analysis also provided clues about the role of the tumor microenvironment in children diagnosed after the age of 18 months. The collaborative effort and our approach won praise from Dr. Richard Simon, chief of the biometrics research division of the National Cancer Institute, in an article published concurrently with our publication (Simon, J Natl Cancer Inst, 2006). We also introduced and published GADA (Genome Alteration Detection Algorithm), a highly efficient and accurate method for identification of DNA copy number variations (CNV). GADA software has been used in several high profile papers including “Origins and Functional Impact of Copy Number Variation in the human Genome” (Conrad et al., Nature, 2009). I served as the primary investigator or co-investigator in all of these studies. 
a.	Asgharzadeh, S., Pique-Regi, R., Sposto, R., Wang, H., Yang, Y., Shimada, H., Matthay, K., Buckley, J., Ortega, A. & Seeger, R.C. (2006). Prognostic significance of gene expression profiles of metastatic neuroblastomas lacking MYCN gene amplification. J Natl Cancer Inst, 98, 1193-1203.
b.	Pique-Regi, R., Monso-Varona, J., Ortega, A., Seeger, R.C., Triche, T.J. & Asgharzadeh, S. (2008). Sparse representation and Bayesian detection of genome copy number alterations from microarray data. Bioinformatics, 24, 309-318. PMCID: PMC2704547
c.	Pique-Regi, R., Ortega, A. & Asgharzadeh, S. (2009). Joint estimation of copy number variation and reference intensities on multiple DNA arrays using GADA. Bioinformatics, 25, 1223-1230. PMCID: PMC273231

2.	In addition to the contributions described above, I have led ‘first in pediatric’ studies that demonstrated the role of tumor microenvironment in neuroblastomas and medulloblastomas. Based on these results, we also developed diagnostic and prognostic signatures inclusive of inflammation-related genes. The neuroblastoma 14-gene signature is being studied in the Children’s Oncology Group clinical trial of high-risk neuroblastomas. The medulloblastoma 31-gene signature is now established as a CLIA-certified assay in the Children’s Hospital Los Angeles’s department of pathology. The medulloblastoma signature will be used in the upcoming International Head Start Consortium trial to risk stratify patients for specific treatments based on molecular subgrouping. These studies were accompanied by papers where I contributed to the biology of the neuroblastoma tumor microenvironment.
a.	Song, L., Asgharzadeh, S., Salo, J., Engell, K., Wu, H.W., Sposto, R., Ara, T., Silverman, A.M., DeClerck, Y.A., Seeger, R.C. & Metelitsa, L.S. (2009). Valpha24-invariant NKT cells mediate antitumor activity via killing of tumor-associated macrophages. J Clin Invest, 119, 1524-1536. PMCID: PMC2689106
b.	Asgharzadeh, S., Salo, J.A., Ji, L., Oberthuer, A., Fischer, M., Berthold, F., Hadjidaniel, M., Liu, C.W., Metelitsa, L.S., Pique-Regi, R., Wakamatsu, P., Villablanca, J.G., Kreissman, S.G., Matthay, K.K., Shimada, H., London, W.B., Sposto, R. & Seeger RC. (2012). Clinical significance of tumor-associated inflammatory cells in metastatic neuroblastoma. J Clin Oncol, 30, 3525-3532. PMCID: PMC3675667
c.	Liu, D., Song, L., Wei, J., Courtney, A.N., Gao, X., Marinova, E., Guo, L., Heczey, A., Asgharzadeh, S., Kim, E., Dotti, G. & Metelitsa, L.S. (2012). IL-15 protects NKT cells from inhibition by tumor-associated macrophages and enhances antimetastatic activity. J Clin Invest, 122, 2221-2233. PMCID: PMC3366399


d.	Xu, Y., Sun, J., Sheard, M.A., Tran, H.C., Wan, Z., Liu, W.Y., Asgharzadeh, S., Sposto, R., Wu, H.W. & Seeger, R.C. (2013). Lenalidomide overcomes suppression of human natural killer cell anti-tumor functions by neuroblastoma microenvironment-associated IL-6 and TGFβ1. Cancer Immunol Immunother, 62, 1637-1648. PMCID: PMC3907789
e.	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
f.	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

3.	In addition to the contributions described above, with a team of collaborators, my group served as a validation cohort for GWAS study in neuroblastoma, analyzed data gene expression data for papers related to neuroblastoma biology and prognosis, and profiled the largest cohort of neuroblastoma gene expression set for the NIH-sponsored TARGET project (Therapeutically Applicable Research to Generate Effective Treatments).
a.	Capasso, M., Devoto, M., Hou, C., Asgharzadeh, S., Glessner, J.T., Attiyeh, E.F., Mosse, Y.P., Kim, C., Diskin, S.J., Cole, K.A., Bosse, K., Diamond, M., Laudenslager, M., Winter, C., Bradfield, J.P., Scott, R.H., Jagannathan, J., Garris, M., McConville, C., London, W.B., Seeger, R.C., Grant, S.F., Li, H., Rahman, N., Rappaport, E., Hakonarson, H. & Maris, J.M. (2009). Common variations in BARD1 influence susceptibility to high-risk neuroblastoma. Nat Genet, 41, 718-723. PMCID: PMC2753610
b.	Huang, S., Laoukili, J., Epping, M.T., Koster, J., Hölzel, M., Westerman, B.A., Nijkamp, W., Hata, A., Asgharzadeh, S., Seeger, R.C., Versteeg, R., Beijersbergen, R.L. & Bernards, R. (2009). ZNF423 is critically required for retinoic acid-induced differentiation and is a marker of neuroblastoma outcome. Cancer Cell, 15, 328-340. PMCID: PMC2693316
c.	Hölzel, M., Huang, S., Koster, J., Ora, I., Lakeman, A., Caron, H., Nijkamp, W., Xie, J., Callens, T., Asgharzadeh, S., Seeger, R.C., Messiaen, L., Versteeg, R. & Bernards, R. (2010). NF1 is a tumor suppressor in neuroblastoma that determines retinoic acid response and disease outcome. Cell, 142, 218-229. PMCID: PMC2913027
d.	Carpenter, E.L., Haglund, E.A., Mace, E.M., Deng, D., Martinez, D., Wood, A.C., Chow, A.K., Weiser, D.A., Belcastro, L.T., Winter, C., Bresler, S.C., Vigny, M., Mazot, P., Asgharzadeh, S., Seeger, R.C., Zhao, H., Guo, R., Christensen, J.G., Orange, J.S., Pawel, B.R., Lemmon, M.A. & Mossé, Y.P. (2012). Antibody targeting of anaplastic lymphoma kinase induces cytotoxicity of human neuroblastoma. Oncogene, 31, 4859-4867. PMCID: PMC3730824
e.	Pugh, T.J., Morozova, O., Attiyeh, E.F., Asgharzadeh, S., Wei, J.S., Auclair, D., Carter, S.L., Cibulskis, K., Hanna, M., Kiezun, A., Kim, J., Lawrence, M.S., Lichenstein, L., McKenna, A., Pedamallu, C.S., Ramos, A.H., Shefler, E., Sivachenko, A., Sougnez, C., Stewart, C., Ally, A., Birol, I., Chiu, R., Corbett, R.D., Hirst, M., Jackman, S.D., Kamoh, B., Khodabakshi, A.H., Krzywinski, M., Lo, A., Moore, R.A., Mungall, K.L., Qian, J., Tam, A., Thiessen, N., Zhao, Y., Cole, K.A., Diamond, M., Diskin, S.J., Mosse, Y.P., Wood, A.C., Ji, L., Sposto, R., Badgett, T., London, W.B., Moyer, Y., Gastier-Foster, J.M., Smith, M.A., Guidry Auvil, J.M., Gerhard, D.S., Hogarty, M.D., Jones, S.J., Lander, E.S., Gabriel, S.B., Getz, G., Seeger, R.C., Khan, J., Marra, M.A., Meyerson, M. & Maris, J.M. (2013). The genetic landscape of high-risk neuroblastoma. Nat Genet, 45, 279-284. PMCID: PMC3682833

Complete List of Published Work in MyBibliography:
http://www.ncbi.nlm.nih.gov/sites/myncbi/1VWP6gisteh/bibliography/40234147/public/?sort=date&direction=ascending



D.	Research Support

Ongoing Research Support
R01 CA182633	Asgharzadeh/Seeger (Co-PIs)	03/04/14-02/28/17
Molecular Diagnostics for Risk Stratification and Monitoring of Neuroblastoma
The goal of this project will validate the clinical utility of two new molecular diagnostics that we have developed for determining prognosis (14-gene expression signature) and monitoring response to therapy (5-gene detection signature) for patients with stage 4 tumors using specimens and clinical data from the Children’s Oncology Group (COG). The analytical performance characteristics of these tests will be confirmed and they will be established in CAP/CLIA-accredited laboratories (Children’s Hospital Los Angeles [CHLA] and Nationwide Children’s Biopathology Center [BPC]) for use in clinical trials by the COG to improve clinical decision-making.
Role: Co-PI

P01 CA81403	Seeger (PI)	07/06/00-05/31/16
Biology and Therapy of High Risk Neuroblastoma (Program Project Grant)
The goal of this Program Project is to improve survival for children with high-risk neuroblastoma by integrating biology and developmental therapeutics research with Phase I and II clinical trials. I am involved in: Project 2: Immunotherapy strategies focus on natural killer (NK) cells. Studies aim to maximize NK infiltration and anti-tumor activist in various tumor microenvironments by increasing neuroblastoma cell susceptibility to direct and antibody dependent NK cytotoxicity. Project 4: New strategies developed in our laboratories are tested in Phase I trials by the New Approaches to Neuroblastoma Therapy (NANT) consortium (www.nant.org), which includes 15 pediatric oncology institutions across the US and in Canada.
Role: Co-Investigator, Project 2

	Asgharzadeh (PI)	2010-2015
American Cancer Society
Prognostication of Medulloblastomas Using Gene Networks
The goal of this project hypothesizes that molecular “signature” derived from microarray based genetic profiling of primary medulloblastomas will define subgroups that have either excellent or poor outcomes with chemotherapy along and with chemoradiotherapy, and such a signature can be developed into a clinically applicable assay for risk assessment and treatment planning. Our overall goal is to develop genomic classifiers for children with medulloblastoma that can be implemented for treatment planning.
Role: PI

U54 CA163117	DeClerck (PI)	08/20/11-07/31/16
Center for Environment-Mediated Drug Resistance in Pediatric Cancer
The goal of this project seeks to create – within the context of the NCI-TMEN – a Center for the investigation of Environment-Mediated Drug Resistance (EMDR) in Pediatric Cancer. The hypothesis of the two projects within this center is that the bone marrow provides a unique microenvironment for neuroblastoma cells which allows them to survive the injuries induced by drugs and promotes the establishment of drug-resistant cells that are responsible for disease recurrence and treatment failure. 
[bookmark: _GoBack]Role: Co-Investigator, Project 1

Completed Research Support
DOD 10669916	Asgharzadeh (PI)	2011-2014
Department of Defense, Congressionally Directed Medical Research Programs
Studies of the Tumor Microenvironment in Pathogenesis of Neuroblastoma
The goal of this project hypothesized that in children diagnosed at >18 months of age with metastatic MYCN non-amplified tumors, B-cells localized to the tumor site and initiated a pro-tumor microenvironment through antibody production to yet unknown tumor antigens that stimulated the differentiation of tumor-associated macrophages, which in turn provided cytokines and growth factors (e.g., IL-6) that support NBL progression.  The aims of this project utilized a novel MYCN non-amplified neuroblastoma model mimicking the pro-inflammatory microenvironment observed in human neuroblastoma. Our specific aims utilized genetic ablation and pharmacological depletion of B-cells and macrophages to identify their contribution to tumor growth.
Role: PI
