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	The University of Toronto
	B.Sc.
	11/1998
	Biological Sciences

	The University of Toronto
	MH.Sc.
	11/2001
	Molecular Oncology

	The University of Toronto
	Ph.D.
	11/2006
	Molecular Oncology

	Translational Genomics Research Institute, (TGen)
	Postdoc.
	08/2011
	Genomics & 

	   Phoenix, AZ
	
	
	   Epigenomics



A.	Personal Statement

My career in cancer research has led to a solid understanding of the mechanisms that underlie tumorigenesis. The graduate training I received was focused on understanding the molecular and cellular determinants of glioma invasion. During my postdoctoral work I pursued genomics and epigenomics analysis of breast cancer metastasis and multiple myeloma. Specifically, I spearheaded epigenetics research while at TGen. I have conducted numerous DNA methylation studies using a plethora of both array and sequencing based technologies to measure whole genome and targeted CpG methylation changes. I have applied these technologies to translational questions of clinically unmet need. A major focus in my lab is identification and validation of DNA methylation biomarkers detected in cell-free DNA, which can be used to determine which breast cancer patients have the highest likelihood of recurring. I have also developed the necessary expertise in DNA methylation bioinformatics analysis and led the development of epigenetic analysis pipeline. Next, I have become well versed in preclinical testing and development of patient-derived xenografts (PDX) that can be used for testing novel therapeutic approaches in CNS metastasis. I am confident that I can oversee the careful scientific design, execution and analysis of the proposed research in my laboratory.

1.	Salhia, B., Baker, A., Ahmann, G., Auclair, D., Fonseca, R. & Carpten, J. (2010). DNA methylation analysis determines the high frequency of genic hypomethylation and low frequency of hypermethylation events in plasma cell tumors. Cancer Res, 70, 6934-6944. PMCID: N/A
2.	Salhia, B., Kiefer, J., Ross, J.T., Metapally, R., Martinez, R.A., Johnson, K.N., DiPerna, D.M., Paquette, K.M., Jung, S., Nasser, S., Wallstrom, G., Tembe, W., Baker, A., Carpten, J., Resau, J., Ryken, T., Sibenaller, Z., Petricoin, E.F., Liotta, L.A., Ramanathan, R.K., Berens, M.E. & Tran, N.L. (2014). Integrated genomic and epigenomic analysis of breast cancer brain metastasis. PLoS One, 9, e85448. PMCID: PMC3906004
3.	Legendre, C., Gooden, G.C., Johnson, K., Martinez, R.A., Liang, W.S. & Salhia, B. (2015). Whole-genome bisulfite sequencing of cell-free DNA identifies signature associated with metastatic breast cancer. Clin Epigenetics, 7, 100. PMCID: PMC4573288
4.	Legendre, C.R., Demeure, M.J., Whitsett, T.G., Gooden, G.C., Bussey, K.J., Jung, S., Waibhav, T., Kim, S. & Salhia, B. (2016). Pathway Implications of Aberrant Global Methylation in Adrenocortical Cancer. PLoS One, 11, e0150629. PMCID: PMC4786116



B.	Positions and Honors

Positions and Employment
1999-2001	Graduate Student, Department of Laboratory Medicine and Pathobiology, The Arthur and Sonia Labatt Brain Tumor Research Centre, Hospital for Sick Children, University of Toronto
2001-2002	Research Assistant, The Arthur and Sonia Labatt Brain Tumor Research Centre, Hospital for Sick Children, University of Toronto
2002-2006	Ph.D. Candidate, The Arthur and Sonia Labatt Brain Tumor Research Center, Hospital for Sick Children, University of Toronto
2006-2011	Postdoctoral Fellow, The Translational Genomics Research Institute (TGen), Phoenix, AZ
2011-2016	Assistant Professor, The Translational Genomics Research Institute (TGen), Phoenix, AZ
2012-2016	Adjunct Faculty, Department of Chemistry and Biochemistry, Arizona State University, Tempe, AZ
2013-2016	Adjunct Faculty/Instructor, Division of Math, Science and Engineering, South Mountain Community College
2016-	Assistant Professor of Translational Genomics, Keck School of Medicine of University of Southern California, Los Angeles, CA

Other Experience and Professional Memberships
1997-2003	Coordinator, Nervous System Tissue Bank, University of Toronto, Canada
2003-2006	Lab Manager, Brain Tumor Research Center, Hospital for Sick Children, Toronto, Canada
2003-	Laboratory Mentor: train and guide medical students, interns, clinical and research fellows in lab techniques and research methodology 
2004-2005	Co-Founder, Director, The Cancer Student Seminar Series, The Department of Cancer, The Hospital for Sick Children, University of Toronto, Toronto, Canada
2004-	Reviewer, Cancer Research, Neoplasia, Oncogene, Genome Research
2006-	Volunteer, The Wellness Community Center, Phoenix, AZ
2006-	Advisor, The Arizona Myeloma Network, Phoenix, AZ
2006-	Associate Member, American Association for Cancer Research
2006-2011	Coordinator, Postdoctoral Seminar Series, Translational Genomics Research Institute
2010-2011	Observer, Breast Clinic, St. Joseph’s Hospital, Phoenix, AZ
2011-2016	Grant Reviewer, MMRF, Genome Canada, NMRC Singapore, Department of Defense 
2012-2016	Community Outreach Ambassador, Susan G. Komen for the Cure Central and Northern Arizona
2013-2016	Board of Directors, Susan G. Komen for the Cure Arizona Affiliate

Honors
2009	US Delegate, The Susan G. Komen for the Cure Breast Cancer Mission Trip to Egypt
2012	Selected as 20 Faces of Komen, Susan G. Komen for the Cure Phoenix, Affiliate
2013	Award honoring dedication and commitment, Arizona Myeloma Network
2014	40 under 40, Phoenix Business Journal

C.	Contribution to Science

1.	My early publications focused on the biology of brain tumors. I published 16 (six first-author) papers describing important biological features of brain tumors. During my doctoral studies at The Arthur and Sonia Labatt Brain Tumor Research Center, a world-class center at the Hospital for Sickkids, University of Toronto, I focused my research on studying the molecular determinants of glioma invasion and became an expert in the field of the Rho-GTPase signaling. I was the first to show that inhibition of Rho-kinase stimulated glioma migration in a Rac-dependent manner. This was an important study implicating Rho-kinase in a novel and non-canonical pathway. I went on to show that inhibition of Rac would be critical to glioma invasion blockade. However, since direct inhibition would likely not be a viable approach, I demonstrated the importance of three Rac-GEFs (Trio, Ect2 and Vav3) in regulating Rac activity in gliomas implicating these as potential therapeutic targets. Other studies described novel roles for cell contractility and myosin light chain phosphorylation in glioma migration. I presented at numerous national and international conferences. I was awarded a highly prestigious Canada Graduate Scholarship by the Canadian Institute for Health Research.
a.	Salhia, B., Rutten, F., Nakada, M., Beaudry, C., Berens, M., Kwan, A. & Rutka, J.T. (2005). Inhibition of Rho-kinase affects astrocytoma morphology, motility, and invasion through activation of Rac1. Cancer Res, 65, 8792-8800. This paper was featured in the Nature Cell Migration Forum as a key paper in the field for November 2005: http://www.cellmigration.org/ cmg_update/2005/051101/library.shtm
b.	Salhia, B., Tran, N.L., Symons, M., Winkles, J.A., Rutka, J.T. & Berens, M.E. (2006). Molecular pathways triggering glioma cell invasion. Expert Rev Mol Diagn, 6, 613-626.
c.	Salhia, B., Hwang, J.H., Smith, C.A., Nakada, M., Rutka, F., Symons, M. & Rutka, J.T. (2008). Role of myosin II activity and the regulation of myosin light chain phosphorylation in astrocytomas. Cell Motil Cytoskeleton, 65, 12-24. PMC Journal – In Process
d.	Salhia, B., Tran, N.L., Chan, A., Wolf, A., Nakada, M., Rutka, F., Ennis, M., McDonough, W.S., Berens, M.E., Symons, M. & Rutka, J.T. (2008). The guanine nucleotide exchange factors trio, Ect2, and Vav3 mediate the invasive behavior of glioblastoma. Am J Pathol, 173, 1828-1838. PMCID: PMC2626393

2.	The next phase of scientific contributions were made as a postdoctoral fellow. I transitioned from brain tumor research to other forms of cancer research including breast cancer and multiple myeloma and incorporated “omics” research in my portfolio at the Translational Genomics Research Institute. As part of the Multiple Myeloma Research Foundation Genomics Initiative I conducted and published the first paper describing the methylomic changes that occurs with progression of myeloma. This work was selected for oral presentation at American Society of Hematology in 2009. With this study, I also become the first scientist at TGEN to perform epigenomic studies and was recognized as the domain expert in epigenomics. I collaborated with numerous investigators on DNA methylation studies publishing several manuscripts (see full bibliography). Also during my postdoctoral tenure I gained a solid grasp of breast cancer. We published a follow-up study on the AKT1(E17K) mutation discovered by my postdoctoral mentor, Dr. John Carpten, showing the influence of epithelial cell of origin on the function AKT(E17K). This work was published in Human Mutation and featured on their home page in the form of video highlight. I also began a study to investigate the genomic and epigenomic underpinnings of breast cancer brain metastasis. This project launched my career as an independent investigator.
a.	Salhia, B., Baker, A., Ahmann, G., Auclair, D., Fonseca, R. & Carpten, J. (2010). DNA methylation analysis determines the high frequency of genic hypomethylation and low frequency of hypermethylation events in plasma cell tumors. Cancer Res, 70, 6934-6944. PMCID: N/A
b.	Salhia, B., Tapia, C., Ishak, E.A., Gaber, S., Berghuis, B., Hussain, K.H., DuQuette, R.A., Resau, J. & Carpten, J. (2011). Molecular subtype analysis determines the association of advanced breast cancer in Egypt with favorable biology. BMC Womens Health, 11, 44. PMCID: PMC3204283
c.	Salhia, B., Van Cott, C., Tegeler, T., Polpitiya, A., Duquette, R.A., Gale, M., Hostteter, G., Petritis, K. & Carpten, J. (2012). Differential effects of AKT1(p.E17K) expression on human mammary luminal epithelial and myoepithelial cells. Hum Mutat, 33, 1216-1227. PMCID: N/A
d.	Jung, S., Kim, S., Gale, M., Cherni, I., Fonseca, R., Carpten, J. & Salhia, B. (2012). DNA methylation in multiple myeloma is weakly associated with gene transcription. PLoS One, 7, e52626. PMCID: PMC3527579

3.	My lab has a strong focus in CNS metastasis and in using non-invasive approaches to monitor breast cancer recurrence. In my lab, we are using state-of-the-art sequencing technologies for measuring both whole genome and targeted DNA methylation from very low input samples, such as circulating cell-free (cf)DNA from plasma. I led the development of a DNA methylation analysis pipeline at TGen, and in my lab discovered a new 21-gene cfDNA hypermethylation signature detectable uniquely in the circulation of MBC, which has the promise of non-invasively identifying which patients are at high-risk of metastatic recurrence in the early disease setting. Another significant area of research that I designed, led and executed is the first integrated genomics characterization of breast cancer brain metastasis. I also generated the first patient derived xenografts of CNS metastasis (manuscript in preparation) which are being utilized to develop new therapeutic options for patients with this disease.
a.	Salhia, B., Kiefer, J., Ross, J.T., Metapally, R., Martinez, R.A., Johnson, K.N., DiPerna, D.M., Paquette, K.M., Jung, S., Nasser, S., Wallstrom, G., Tembe, W., Baker, A., Carpten, J., Resau, J., Ryken, T., Sibenaller, Z., Petricoin, E.F., Liotta, L.A., Ramanathan, R.K., Berens, M.E. & Tran, N.L. (2014). Integrated genomic and epigenomic analysis of breast cancer brain metastasis. PLoS One, 9, e85448. PMCID: PMC3906004
b.	Owonikoko, T.K., Arbiser, J., Zelnak, A., Shu, H.K., Shim, H., Robin, A.M., Kalkanis, S.N., Whitsett, T.G., Salhia, B., Tran, N.L., Ryken, T., Moore, M.K., Egan, K.M. & Olson, J.J. (2014). Current approaches to the treatment of metastatic brain tumours. Nat Rev Clin Oncol, 11, 203-222. PMCID: PMC4041037
c.	Salhia, B., Trippel, M., Pfaltz, K., Cihoric, N., Grogg, A., Ladrach, C., Zlobec, I. & Tapia, C. (2015). High tumor budding stratifies breast cancer with metastatic properties. Breast Cancer Res Treat, 150, 363-371. PMCID: PMC4368849
d.	Legendre, C., Gooden, G.C., Johnson, K., Martinez, R.A., Liang, W.S. & Salhia, B. (2015). Whole-genome bisulfite sequencing of cell-free DNA identifies signature associated with metastatic breast cancer. Clin Epigenetics, 7, 100. PMCID: PMC4573288

Complete List of Published Work in MyBibliography:
http://www.ncbi.nlm.nih.gov/sites/myncbi/1DW986Uo9aoQr/bibliography/44878104/public/?sort=date&direction=ascending

D.	Research Support

Ongoing Research Support
	Salhia (PI)	07/01/16-06/31/17
Pediatric Oncology Experimental Therapeutics Investigators’ Consortium (POETIC)
Cellular and Extracellular Epigenetic Profiling of Relapse and Refractory Pediatric Tumors
The goals of this project are to perform epigenetic profiling of relapse and refractory pediatric tumors to identify biomarkers of tumor relapse or refractory disease and to establish preclinical models for testing epigenetic therapies.
Role: PI

02-2014-064	Salhia (PI) 	10/01/14-09/30/16
Avon Foundation
The Development of Novel Targeted Therapeutic Approaches for Breast Cancer Metastasis to Brain
[bookmark: _GoBack]The goal of this project is to identify novel monotherapies and synergistic combination therapies that are based on causal, actionable molecular derangements in breast cancer brain metastasis which can be effectively targeted within the context of the brain microenvironment.
Role: PI

W81XWH1510611	Der (PI)	09/30/15-09/29/16
Department of Defense
Targeting KRAS for Pancreatic Cancer Treatment
The goal of this project is to molecularly characterize the DNA methylation and RNA expression changes that occur in KRAS depleted cells.
Role: Co-Investigator

	Salhia/Goel (PIs)	03/01/16-02/28/18
Baylor Research Institute/Translational Genomics Research Institute
Identification of Epigenetic Non-invasive Biomarkers for the Early Detection of Ovarian Cancer
The goal of this project is to generate preliminary data using pre-existing patient samples to identify candidate biomarkers for early detection of ovarian cancer. Specifically, we will focus on the analysis of DNA methylation and microRNA (miRNA) biomarkers for accurately detecting ovarian cancer.
Role: Co-PI



	Salhia/O’Shaughnessy (PIs)	03/01/16-02/28/18
Baylor Research Institute/Translational Genomics Research Institute
Developing Strategies for the Improved Management of Metastatic Breast Cancer
The goal of this project will be to generate data from samples prospectively collected by Dr. O’Shaughnessy to validate a candidate biomarker for prediction of breast cancer. Specifically, we will focus on the analysis of a DNA methylation signature (CpG4C) previously identified in Dr. Salhia's lab, which is associated with MBC and can be detected non-invasively
Role: Co-PI

Completed Research Support
KG091155 	Salhia (PI) 	11/06/09-11/05/12
Susan G. Komen Foundation Basic Science Fellowship Grant
Determining the Role of AKT1(E17K) Mutation in the Development of Breast Cancer
The goal of this project was to understand the pathobiological role of the AKT1(E17K) mutation in human mammary epithelial cells by assessing the functional and molecular contexts as they relate to the histological normal cell of origin.  
Role: Postdoctoral Fellow

	Salhia (PI)	09/01/11-01/31/13
Multiple Myeloma Research Foundation
Determining the Role of the Histone Demethylase Gene JMJD1C in Myeloma
The goal of the project was to determine the molecular and biological significance of JMJD1C in myeloma and to test the overarching hypothesis that inhibition of JMJD1C is deleterious to myeloma cell growth. 
Role: PI

	Salhia (PI) 	03/01/13-02/28/14
Flinn Foundation 
Development of a Preclinical Model of CNS Metastasis
The goal of this project was to develop representative and comprehensively characterized preclinical models of human breast and lung cancer CNS metastasis.
Role: PI

	Salhia (PI)	06/11/15-05/30/16
SmartPractice
Development of a Circulating Biomarker of Breast Cancer Recurrence
The goal of this project was to work on the development of a circulating DNA methylation signature of metastatic breast cancer as a liquid biopsy biomarker or disease recurrence.
Role: PI

