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A. Personal Statement

I am a clinician scientist with experience in translational genomics research to identify new prognostic and therapeutic markers in cancer.  In addition to running a research laboratory, I function as a surgical pathologist at Stanford University Hospital. 

My research focus in on progression of neoplasia to aggressive invasive carcinoma.  My lab has developed a number of spatially oriented in situ methods to study archival specimens, including Smart-3SEQ.  


B. Positions and Honors

Positions and Employment
2002-2005		Clinical Instructor, Department of Pathology, Stanford University
2002-2005		Staff Pathologist, Stanford University
2003-current 	Director of the Laboratory of Immunohistochemistry, Stanford University
2005-2010 	Assistant Professor, Department of Pathology, Stanford University 
2005-2011	 	Staff, Pathology and Laboratory Services, VA Palo Alto Heath Care System
2010-2015 	Associate Professor, Department of Pathology, Stanford University
2015-current	Professor, Department of Pathology, Stanford University

Other Experience and Professional Memberships	
2008-current	Editorial board member, American Journal of Surgical Pathology 
2009-2011		Member, AFIP committee, Institute of Medicine Study
2011-2013		Member, NIH Cancer Biomarkers study section
2018			Member of American Society for Clinical Investigation


C.	Contribution to Science

Project 1.  Pre-invasive neoplasia and progression to cancer.  Though the vast majority of cancer research has focused on invasive cancer, I think that significant advances in cancer mortality reduction will be made in the identification and management of pre-invasive cancer.  The poor success of most screening efforts is in part due to the fact that the molecular events that drive the progression of early neoplasia toward invasive breast cancer are not well understood.  We have begun to address this issue with gene expression profiling (Brunner 2014) and whole genome sequencing of patient matched samples of progression to breast cancer (Newburger 2013 and Weng 2015).  These studies have identified gene expression and genomic events at the earliest stages of oncogenesis and suggest that the biology within the early neoplasia may have significant predictive power for risk to IBC and metastatic cancer (Afghahi 2015).  

1. Newburger DE, Kashef-Haghighi D, Weng Z, Salari R, Sweeney RT, Brunner AL, Zhu SX, Guo X, Varma S, Troxell ML, WEST RB*, Batzoglou S*, Sidow A*.  Genome Evolution during Progression to Breast Cancer.  Genome Res. 23:1097-108 (2013).
2. Brunner AL, Li J, Guo X, Sweeney RT, Varma S, Zhu SX, Li R, Tibshirani R, West RB. A shared transcriptional program in early breast neoplasias despite genetic and clinical distinctions. Genome Biol. 2014 May 23;15(5):R71.  PMID: 24887547.
3. Weng Z, Spies N, Zhu SX, Newburger DE, Kashef-Haghighi D, Batzoglou S*, Sidow A*, WEST RB*. Cell-lineage heterogeneity and driver mutation recurrence in pre-invasive breast neoplasia. Genome Med. 2015 Apr 9;7(1):28.
4. Afghahi A, Forgó E, Mitani AA, Desai M, Varma S, Seto T, Rigdon J, Jensen KC, Troxell ML, Gomez SL, Das AK, Beck AH, Kurian AW, WEST RB.  Chromosomal copy number alterations for associations of ductal carcinoma in situ with invasive breast cancer.  Breast Cancer Res. 2015 Aug 13;17:108.

Project 2: Tumor microenvironment expression patterns in cancer.  Many studies indicate that tumor stroma plays a critical supporting role, and perhaps even initiating role, in the growth of malignant epithelial tumors. However, the complexity of the tumor microenvironment (TME) presents a significant problem to studying variation of the TME across different tumors. Furthermore, the study of tumor stroma is hampered by a lack of markers and gene expression patterns that can distinguish subtypes of stromal cells that might create this variation across tumors.  To address these issues, I developed an approach to this challenge that uses gene expression signatures of soft tissue tumors (STTs) as surrogates for expression signatures of non-neoplastic stromal cell types in the TME. In a proof of principle study, I utilized gene expression profiles from two fibroblastic soft tissue tumors (DTF and SFT) to identify distinct stromal reaction patterns in breast cancer (West 2005). Using breast cancer gene expression datasets, I demonstrated that a subset of breast cancers show increased coordinated expression of distinct stromal reaction patterns and that these breast cancers demonstrate significantly different prognosis (Beck 2008 and Beck 2009).  We have found that pre-invasive neoplasia have similar stromal responses, suggesting a role for stromal in the development of cancer (Sharma 2009).  The signatures also behave differently at metastatic sites (Webster 2010) and are present in a many types of cancer, not just breast (Chen 2013).  We developed a novel robust method of gene expression profiling archival tissues (Beck 2010), and that has enabled us to identify additional variations of stromal signatures in cancer (Guo 2013).

1. Beck AH, Espinosa I, Montgomery K, van de Rijn M, WEST RB.  The Macrophage Colony Stimulating Factor-1 Response Signature in Breast Carcinoma.  Clin Cancer Res. 2009 Feb 1;15(3):778-87.
2. Webster JA, Beck AH, Sharma M, Espinosa I, Weigelt B, Schreuder M, Montgomery KD, Jensen KC, van de Rijn M, WEST R.  Variations in stromal signatures in breast and colorectal cancer metastases.  J Pathol. 2010 Oct;222(2):158-65.
3. Chen JL, Espinosa I, Lin AY, Liao OY, van de Rijn M, WEST RB.  Stromal Responses among Common Carcinomas Correlated with Clinicopathologic Features.  Clin Cancer Res. 2013 Sep 15;19(18):5127-35.
4. Guo X, Zhu SX, Brunner AL, van de Rijn M, WEST RB.  Next generation sequencing-based expression profiling identifies signatures from benign stromal proliferations that define stromal components of breast cancer.  Breast Cancer Res. 2013 Dec 17;15(6):R117.  

Project 3: Discovery of therapeutic gene targets in tumors.  I have used high through-put molecular analysis to identify novel gene targets for treatment.  Two studies have been the basis for multiple clinical trials of first line and second line treatments.  In one study, I found that the CSF1 is the gene at the chromosome 1p13 breakpoint in pigmented villonodular synovitis, a destructive process of the joints (West 2006).  Based on this work, these neoplasms are now treated with inhibitors of CSF1R when traditional surgery has failed.  More recently, I performed whole-transcriptome sequencing on archival material from cases of ameloblastoma and identified highly-recurrent somatic mutations in these tumors in two key developmental or growth factor signaling pathways, the Hedgehog (SMO(L412F)) and MAP kinase pathways (BRAFV600E) (Sweeney 2014).  This work has initiated a clinical trial with GSK for a first line therapy with small molecular inhibitors, rather than the conventional (and disfiguring) surgical treatment. 

1. WEST RB, Rubin BP, Miller MA, Subramanian S, Kaygusuz G, Montgomery K, Zhu S, Marinelli RJ, De Luca A, Downs-Kelly E, Goldblum JR, Corless CL, Brown PO, Gilks CB, Nielsen TO, Huntsman D, van de Rijn M.  Tenosynovial giant cell tumor and pigment villonodular synovitis are landscaped through a CSF1-COL6A3 gene fusion present in a minority of tumor cells.  Proc Natl Acad Sci; 2006; 103(3):690-5.  PMID: 16407111.
2. Sweeney RT, McClary AC, Myers BR, Biscocho J, Neahring L, Kwei KA, Qu K, Gong X, Ng T, Jones CD, Varma S, Odegaard JI, Sugiyama T, Koyota S, Rubin BP, Troxell ML, Pelham RJ, Zehnder JL, Beachy PA, Pollack JR, WEST RB.  Identification of recurrent SMO and BRAF mutations in ameloblastomas.  Nat Genet. 46:722-5 (2014).
3. Tan S, Pollack JR, Kaplan MJ, Colevas AD, West RB.  BRAF inhibitor treatment of primary BRAF-mutant ameloblastoma with pathologic assessment of response.  Oral Surgery, Oral Medicine, Oral Pathology, Oral Radiology, in press.


Project 4: Biomarker discovery.  I have both developed and used high through-put genome-wide techniques to discover novel biomarkers in neoplasia with a focus on leveraging formalin fixed archival clinical material.  Some of these biomarkers for diagnosis are now used in clinical practice.  

1. Beck AH, Weng Z, Witten DM, Zhu S, Foley JW, Lacroute P, Smith C, Tibshirani R, van de Rijn M, Sidow A, WEST RB.  3'-end Sequencing for Expression Quantification (3SEQ) from Archival Tumor Samples.  PLoS One. 5:e8768 (2010).
2. Brunner AL, Beck AH, Edris B, Sweeney RT, Zhu SX, Li R, Montgomery K, Varma S, Gilks T, Guo X, Foley JW, Witten DM, Giacomini CP, Flynn RA, Pollack JR, Tibshirani R, Chang HY, van de Rijn M, WEST RB.  Transcriptional profiling of lncRNAs and novel transcribed regions across a diverse panel of archived human cancers.  Genome Biol. 13:R75 (2012).
3. Sweeney RT, Zhang B, Zhu SX, Varma S, Smith KS, Montgomery SB, van de Rijn M, Zehnder J, WEST RB.  Desktop transcriptome sequencing from archival tissue to identify clinically relevant translocations.  Am J Surg Pathol. 37:796-803 (2013).
4. Valouev A, Weng Z, Sweeney RT, Varma S, Le Q, Kong C, Sidow A, WEST R.  Discovery of recurrent structural variants in nasopharyngeal carcinoma.  Genome Res. 24:300-9 (2013). 


Public URL for the NCBI My Bibliography collection is:
http://www.ncbi.nlm.nih.gov/sites/myncbi/robert.west.1/bibliography/40444815/public/?sort=date&direction=ascending.


D. Research Support
Ongoing Research Support
1U2CCA233254-01 (Hwang, Maley, West)	09/21/2018 – 6/30/23		
PI (Multi)
Breast Pre-Cancer Atlas Center
The project goal is to generate an Atlas for ductal carcinoma in situ

1 R01 CA229529-01 (van de Rijn, West)	07/01/2018 – 6/30/2023		
PI (Multi)
Macrophage phenotype polarization in clinical neoplasia
The project goal is to identify phenotypic variation in macrophages in cancer.
[bookmark: _GoBack]
1 R01 CA193694-01 (West, Robert - Project 116119)	04/01/2016-03/31/2021
National Institutes of Health
Genomic and Morphologic Predictor of High-Risk DCIS

The project goal is to develop and evaluate methods for predicting patient outcome in DCIS.

1 R01 DE026502-01A1 (Pollack, Jon and West, Robert) 07/01/2017 – 6/30/2022
Multi PI
Genetic Predictors of Ameloblastoma Behavior
The aims of this project are to 1) define the driver mutations in ameloblastoma and similar odontogenic neoplasms by genomic analysis, and identify biomarkers of tumor behavior, including tumor recurrence and response to targeted therapy, and 2) to generate cell culture models of ameloblastoma reflecting the diversity of driver mutations, and carry out preclinical studies on drug sensitivity and resistance.

1R01CA183904-01A1 (Sidow, Arend and West, Robert)	 03/01/2015 - 02/28/2019
Multi PI
National Institutes of Health
Genomic Evolution of Breast Cancer	
The aims of this project are to characterize the genomics of breast cancer progression by phylogenetics, and to increase the resolution of each case’s lineage tree.

1R01CA18829801A1 (Diehn, Maximilian)	 06/01/2015 – 5/31/2020
Collaborator
National Institutes of Health
Noninvasive monitoring of lung cancer patients treated with radiotherapy
	
The aims of this project are to test a novel approach for detecting the presence of residual or recurrent disease in NSCLC patients treated with radiotherapy

1R01CA19665701 (Engleman, Edgar G)	 	08/06/2015-07/31/2018
Co-investigator
National Institutes of Health
Applicability of Mouse Breast Cancer Models to Tumor-Immune Network Investigation

Major Goals: The aims of this project are to compare the tumor-immune network in mouse models of breast cancer with that in breast cancer patients

U01CA196387 (Brooks, James D)		09/15/2015 – 08/31/2020
Co-investigator
National Institutes of Health	$506,009	
Stanford Molecular and Cellular Characterization Laboratory
		
The project goal is to identify genomic and proteomic features that distinguish good and bad outcome prostate cancer.  

RSG-16-028-01-CSM Chaudhurri, Ovijit – (Project 122225	07/01/2016-06/30/2020
Collaborator
American Cancer Society
Role of Matrix Malleability in Breast Cancer Invasion and Metastasis

The long-term goal of this research is to elucidate the underlying basis for ductal carcinoma invasion and metastasis.

Completed Research Support (within the last 3 years)
5 R01 CA129927-06 (West)										12/01/2009 - 11/30/14
NIH/NCI								
Discovery of Gene Expression Signatures in Cancer Stroma

The goal of this project is to find new tumor stromal responses in cancer.	

19IB-0124 IDEA (West)								11/1/2013-6/30/2015
California Breast Cancer Research Program				
Getting a jump on cancer with a genomic risk classifier
The goal of this proposal is to identify genomic biomarkers for cancer progression.

19IB-0140 IDEA (Piterri)								11/1/2013-6/30/2015
Co-Investigator (West)
California Breast Cancer Research Program				
Imaging, Genomics, and Glycoproteomics for Cancer Detection
The goal of this proposal is to identify plasma biomarkers for cancer detection.

2016 Translational Research Grant (Colevas, Dimitri)	01/01/2016 – 12/31/2016
Co-investigator
Stanford University Medical Center
Pilot study of BRAF inhibitor response in BRAF-driven ameloblastoma

The goal of this project is to study the neoadjuvant response to BRAF inhibitor response in BRAF-mutated ameloblastomas.

P20DK103093 (Brooks, James)	07/01/2014 - 07/31/2017
Co-investigator
National Institutes of Health
Molecular Signatures of LUTS-associated BPH

The project goal is to reduce the burden of lower urinary tract symptoms through innovative and precise molecular understanding of benign prostatic hyperplasia.


