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A. Personal statement

My over-arching research interest is in defining the epithelial-stromal interactions that drive injury/repair, inflammation, and cancer in the luminal GI tract.  My interest in epithelial-stromal interactions began with a focus on colitis and colitis associated cancer in the laboratory of Dr. Deborah Rubin at Washington University in St. Louis.   After joining Dr. Rubin’s lab in late 2006, I secured funding in the form of an AGA Fellow to Faculty Transition Award (2008), an AGA RSA (2010), competitive Digestive Diseases Research Core Center pilot and feasibility grants (2009, 2010), and a K08 (NCI, 2011).  The significance of our work was highlighted by a first author JCI publication (Shaker et al. JCI 2010), Poster of Distinction (2009) and Oral Presentations (2010, 2013) at a national GI meeting, Digestive Disease Week (DDW).  
Since my move to Keck School of Medicine at University of Southern California in August 2012, I have transitioned my investigation from the colon to an independent area of investigation in the esophagus.  My goal is to explore mechanisms underlying epithelial-stromal paracrine mediated signaling pathways that regulate injury, repair, and inflammation in gastro-esophageal reflux disease (GERD).  Aberrant activation of inflammatory and developmental signaling pathways is implicated in the pathogenesis of GERD mediated esophagitis, squamous to columnar metaplasia, and esophageal adenocarcinoma.  Our work suggests a role for esophageal myofibroblasts in these pathways. The significance of this line of investigation has been highlighted by a publication in Am J Physiology 2013 and 2015, J Vis Exp 2015, successful pilot funding in the form of a Wright Foundation Pilot Grant and American Cancer Society Pilot Award, and oral presentations at DDW 2014, 2015. 
These accomplishments emphasize my continued commitment, drive, and potential for success as an independent investigator. My expertise in the esophageal stroma make and my interest in the role of the stroma in pathogenesis of esophageal malignancy make me well-suited as a participating faculty member in the Cancer Center.  In turn, I greatly benefit from the potential for collaboration and the general scientific environment (in particular Grand Rounds). 
B. Positions and Honors. 

Positions
07/2008-06/2010 Instructor in Medicine, Washington University School of Medicine, St. Louis, MO
07/2010-08/2012 Assistant Professor in Medicine, Washington University School of Medicine, St. Louis, MO
08/2012-present Assistant Professor in Medicine, Keck School of Medicine University of Southern California, Los Angeles, CA
Honors
2014
Selected to attend the 2015 AGA Women’s Leadership Conference in Irving, TX
2010
Selected to represent Washington University in 2010 competition for the Damon Runyon Clinical Investigator Award Program

2009
Travel grant awarded for abstract “Epimorphin deletion markedly reduces dysplasia in the murine AOM/DSS associated carcinogenesis model” presented at FASEB Summer Research Conference: Gastrointestinal Tract XII: The Molecular and Integrative Basis for GI Development, Homeostasis, and Disease, August 9-14, 2009, Snowmass Village, Colorado. 
2008
Fellow to Faculty Transition AGA Award for project entitled “Epimorphin regulation of colonic epithelial proliferation and role in carcinogenesis;” mentor: Dr. Deborah Rubin 
2007

Selected to participate in the American Gastroenterological Association Academic Skills Workshop, Miami, FL

2005 
Women and Infants’ Hospital Department of Medicine 2005 Resident Award for Excellence in 
Consultative Medicine (Brown University)

2002
Keelan-Tresch Award for Scholarship in Cardiovascular Medicine (Medical College of Wisconsin)

1999
ACP–American Society of Internal Medicine Certificate of Achievement (Medical College of 
Wisconsin)

1998
University Book Store Academic Excellence Award (UW-Madison) for senior thesis project 
(Characterization of 
Humanized 14.18-Interleukin-2 fusion protein)

Professional Societies and Public Advisory Committees

2008-present   AGA member

2010-present   AGA Intestinal Disorders and Growth, Development and Aging section, member

C. Contribution to Science

The following peer-reviewed publications and reviews demonstrate the progression of my scientific career, beginning with my study of epithelial-stromal interactions in the colon under the direction of my mentor Dr. Deborah Rubin and transitioning to my current interest in understanding the role of these interactions in mediation injury, repair, inflammation in esophageal inflammation and malignancy.  
1. The following publications detail my contribution to the existing knowledge base on the role of epithelial-stromal interactions in colitis and colitis associated cancer. 
1. Anisa Shaker, Elzbieta A. Swietlicki,  Lihua Wang, Shujun Jiang, Birce Onal, Katherine DeSchryver, Rodney Newberry, Marc S .Levin, Deborah C. Rubin.  Epimorphin deletion protects mice from inflammation-induced colon carcinogenesis and alters stem cell niche myofibroblast secretion. J Clin Invest. 2010 Jun;120(6):2081-93. PMID: 20458144.
2. Thaker AI, Shaker A, Rao MS, Ciorba MA. Modeling colitis-associated cancer with azoxymethane (AOM) and dextran sodium sulfate (DSS).  J Vis Exp. 2012 Sep 11; 67. PMID:22990604.
3. Swietlicki EA, Bala S, Lu J, Shaker A, Kularatna G, Levin MS, Rubin DC.  Epimorphin deletion inhibits polyposis in the Apcmin/+ mouse model of colon carcinogenesis via decreased myofibroblast HGF secretion.  Am J Physiol Gastrointest Liver Physiol. 2013 Jul 25. PMID: 23886856. 

4. Shaker A, Gargus M, Fink J, Binkley J, Darwech I, Swietlicki E, Levin MS, Rubin DC. Epimorphin-/- mice are protected, in part, from acute colitis via decreased interleukin 6 signaling. Transl Res. 2014 Jul; 164 (1):70-83. PMID: 24731292. 
5.  Shaker A, Rubin DC: Stem cells: Once step closer to gut repair. Nature. 2012 May 9;485(7397):181-2. PMID: 22575955.
2. The following publications add to the paucity of literature on esophageal stromal cells and their potential contribution to esophageal inflammatory and malignant disorders.

1. Shaker A, Binkley J, Darwech I, Swietlicki E, McDonald K, Newberry R, Rubin DC. Stromal cells participate in  the murine esophageal mucosal injury response. Am J Physiol Gastrointest Liver Physiol. 2013 Apr 1;304(7):G662-72. PMID: 23370675.
2. Gargus M, Niu C, Shaker A. J Vis Exp. 2015 Jan 18; (95): 55215.  Isolation of myofibroblasts from mouse and human esophagus. doi:10.3791/52215. PMID: 25650889
3. Gargus M, Niu C, Vallone J, Binkley J, Rubin DC, Shaker A. Am J Physiol Gastrointest Liver Physiol accepted GI-00333-2014R1. Accepted 03/27/2015. Human esophageal myofibroblasts secrete pro-inflammatory cytokines in response to acid and toll-like receptor-4 ligands
D. Research support
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04/01/11 -03/31/16

Title: Epimorphin deletion alters stem cell niche myofibroblast secretion 

The major goals of this project are to 1. Determine the mechanisms by which epimorphin deletion results in an increase in epithelial crypt cell proliferation and reduced inflammation and to 2. Define the identity and origin of the cells that are responsible for the protection from DSS colitis and AOM/DSS colitis associated cancer in Epim -/- mice. 

Wright Foundation Pilot Award

Shaker (PI)


















07/01/2013-06/30/2015
Title: Esophageal myofibroblasts participate in the mucosal injury and repair response

The Aims of this project are to: 1. Determine the paracrine mechanisms by which murine esophageal myofibroblast-like cells regulate mucosal inflammation, injury and repair using esophageal stromal cell primary cultures and stromal-epithelial organotypic co-cultures, and in vivo model of esophageal injury and to 2. Define the identity and origin of esophageal stromal cells that participate in the mucosal injury/repair response. Myofibroblasts are resident in the intestinal lamina propria but in the setting of injury or inflammation, “new” myofibroblasts and other bone marrow (BM) derived stromal cells migrate into the intestine. To determine whether BM-derived cells similarly participate in esophageal injury, we will perform GFP labeled BM rescue of irradiated recipients and subject BM chimeras to acid/pepsin injury. We will determine the cellular identify of transplanted BM cells using established markers, and examine their secretory profile. We predict BM-donor derived cells engrafted into the injured esophagus secrete cytokines and growth factors that regulate inflammation and epithelial proliferation. These studies may provide the basis for novel therapeutic approaches to inflammatory and premalignant esophageal disorders.
AGA-General Mills Bell Institute of Health and Nutrition Research Scholar Award in 
Gut Physiology and Health
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12/1/10-06/30/2015
Title: Innate immune cell modulation of gut microbiota in colitis and colitis associated cancer

The major goals of this project are to 1. Define the mechanism by which epimorphin deletion alters the gut microbiota, focusing on a. defining the changes the Epim -/- mice microbiota at baseline, during colitis, and colitis associated cancer and b. defining the pathways leading to changes in the microbiota of Epim -/- mice and 2. Determine the contribution of gut microbiota to the protection from DSS induced colitis and AOM/DSS induced colitis associated cancer observed in Epim -/- mice.
* The funds provided from this award are unrestricted and not directed towards salary.  The specific aims of this AGA RSA are clearly distinct from those of the K08 and there is no overlap.  
Completed
American Cancer Society Institutional Research Grant (ACS-IRG)      
Title: Esophageal stromal cells modulate epithelial proliferation, injury, and repair via paracrine mechanisms
Shaker (PI)





The major goals of this project are to determine the paracrine mechanisms by which murine esophageal stromal cells regulate mucosal inflammation, injury and repair and to define the identity and origin of esophageal stromal cells that participate in esophageal mucosal injury, repair, and inflammation
RCLD Liver Center grant pilot feasibility award 

Sponsor: NIDDK Shaker (PI)













9/1/2012-2/20/2013

Title: Myofibroblasts are active participants in the esophageal mucosal injury and repair

The major goals of this project are to 1. Determine the mechanisms by which esophageal myofibroblasts regulate mucosal inflammation, injury and repair using in vitro models. We will use primary, Transwell, and organotypic cultures to determine the effect of esophageal myofibroblast secretion at baseline and after stimulation on the overlying epithelium.  2. Determine the mechanisms by which myofibroblasts participate in esophageal mucosal injury using an in vivo murine model of esophageal injury to determine the effect on esophageal myofibroblast quantity and morphology and expression of mediators of proliferation (Bmps) and inflammation (IL-6).  
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