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A. Personal Statement

My group has played a central role in the elucidation of signaling pathways and their transcriptional targets in the control of mammalian development. Much of our work has focused on the Hedgehog pathway (we were the first group to identify all three mammalian Hedgehog signals) and the Wnt-family (my group played the major role in early studies identifying novel Wnt-family members and addressing their vertebrate actions in embryonic development). Over 20+ years of continuous NIH funding including awards from two NIH institutions (Javit’s NINDS) and Merit (NIDDK) my group has trained over 40 postdoctoral fellows and ten graduate students. Among the cancer related accomplishments of the laboratory has been the discovery of the mammalian Hedgehog pathway, the generation of some of the most robust mouse models for Hedgehog related tumorigenesis, and the establishment of a biotech company whose lead molecule led to the only current FDA-approved anti-Hedgehog pathway treatment. Our work on both Hedgehog and Wnt pathways continues to embrace their roles in development and cancer.

B. Positions and Honors

Research and Professional Experience
1978-1981	Predoctoral Trainee, London University, in Developmental Genetics with Dr. Marilyn Monk
1981-1984	Postdoctoral Fellow, California Institute of Technology
1984-1988	Staff Scientist, National Institute for Medical Research 
1988-1990	Assistant Member, Roche Institute of Molecular Biology
1989-1992	Adjunct Assistant Professor/Professor, Columbia University, Department of Genetics and Development 
1990-1992	Associate Member, Roche Institute of Molecular Biology
1991-1992	Adjunct Assistant Professor/Professor, Columbia University, Department of Biological Sciences
1991-1993 Head of Department of Cell and Developmental Biology, Roche Institute of Molecular Biology
1992-1993	Full Member, Roche Institute of Molecular Biology
1993-2013      Professor, Harvard University, Department of Molecular and Cellular Biology
2001-2004 	Chairman, Department of Molecular and Cellular Biology, Harvard University
1999-2013	Frank B. Baird, Jr. Professor of Science, Harvard University
2004-2012	Principal Investigator, Harvard Stem Cell Institute
2008-2013      Professor, Harvard University, Department of Stem Cell and Regenerative Biology
2012-2013        Visiting professor, Harvard University, Dept. Stem Cell and Regenerative Biology
2012-pres.        Provost Professor and Keck Professor, University of Southern California (USC)
2012-pres.        Chairman of Department of Regenerative Medicine and Stem Cell Biology, USC
2012-pres.        Director of the Eli and Edythe Broad-CIRM Center at USC
2012-pres.        Chair, Executive Committee, USC Stem Cell

Service and Honors
1974			Awarded an Open Exhibition at St. Peter's College, Oxford University
1984	Instructor, Embryology, Marine Biological Laboratory, Woods Hole, Massachusetts
1988	Co-Instructor, Molecular Embryology of the Mouse, Cold Spring Harbor Laboratory
1989, 1990	Organizer, Molecular Embryology of the Mouse, Cold Spring Harbor Laboratory
1992-1994 Organizer of Molecular Genetics of Mouse Meeting, Cold Spring Harbor Laboratory/Heidelberg
1995-2001		Editorial Board, Development, Developmental Biology, Genes & Development, Current Biology
1998	Organizer, Keystone Meeting on Vertebrate Development
1998-1999 Member, CBY-1 Study Section (NIH)
2000	Elected Associate Member, European Molecular Biology Organization 
2000	Elected Fellow of the American Association for the Advancement of Science
2000-2003	Editor of Development
2001-2004	Advisor to Amyotrophic Lateral Sclerosis Association Innovative Funding Panel
2003	Elected Fellow of the American Academy of Arts and Sciences
2004-2008		Reviewer, Charles King Trust Medical Foundation
2004-2011		Javits Award, NIH NINDS
2005			Member DEV2 Study Section, NIH
2005			Chair, NIH study section reviewing Knockout Mouse Project RFA
2006-2013 	Chair, NIH Knockout Mouse Project Advisory Group
2006-pres.	      Member, European Conditional Mouse Mutant Project Advisory Group
2007-pres.      Editorial Board, Journal of the American Society of Nephrology
2007			Elected Fellow of The Royal Society, London
2007-pres.	 	Editorial Board, Journal of American Society of Nephrology
2008-2016     	Merit Award, NIH NIDDK
2010-pres.	 	Co-Chair, Kidney Program, Harvard Stem Cell Institute
2010-pres.	 	Executive Committee, Harvard Stem Cell Institute
2011			Chair, NIH study section reviewing Knockout Mouse Project2 RFA
2013-pres.		Advisory Board, Jacobs Institute, California Institute of Technology

C. Contributions to Science 

My group has contributed in many different ways to our current understanding of cell interactions, notably those mediated by Wnt and Hedgehog signals, in developmental and oncogenic programs. We have published over 270 peer reviewed research papers and 57 review articles. In a study by Stanford policy and statistic researchers of the biomedical literature over a 15-year period from 1996-2011, my group was listed as one of the 400 most cited scientists worldwide (http://onlinelibrary.wiley.com/doi/10.1111/eci.12171/full).
Many but not all publications are visible at http://www.ncbi.nlm.nih.gov/pubmed/?term=mcmahon+ap.

Specific examples
1) Together with Dr. Randall Moon, we were the first to show in 1989 that a molecular signal, int1/Wnt1 factor, could reproduce properties of the Spemann organizer duplicating the Xenopus axis – the first evidence of a natural signaling factor with Organizer activity in a 65 year search for such factors. This result triggered research that has shown, over many years, that Wnt-signaling induces the Organizer.
McMahon AP, Moon RT. (1989b) Ectopic expression of the proto-oncogene int-1 in Xenopus embryos leads to duplication of the embryonic axis.  Cell 58:1075-1084.

2) My group was among the first to use in situ hybridization approaches to probe normal gene expression showing that two retrovirally activated mammary oncogenes which hitherto had no detectable activity in the adult, int1/Wnt 1 and int2/Fgf3, likely played key roles in embryo patterning. This was confirmed through now classical gene targeting of Wnt1, which removed a large domain of the brain, in one of the earliest embryo stem-derived mutant mouse lines mutants. Subsequently, we went on to identify multiple new Wnt family members and their functions through genetic and biochemical strategies over two decades.
Wilkinson DG, Bailes JA, McMahon AP.  (1987)  Expression of the proto-oncogene int-1 is restricted to specific neural cells in the developing mouse embryo.  Cell 50:79-88.
Wilkinson DG, Peters G, Dickson C, McMahon AP.  (1988) Expression of the FGF-related proto-oncogene int-2 during gastrulation and neurulation in the mouse.  The EMBO J. 7:691-695.
McMahon AP, Bradley A.  (1990) The wnt-1 (int-1) proto-oncogene is required for development of a large region of the mouse brain.  Cell 62:1073-1085.  
Gavin B, McMahon JA, McMahon AP.  (1990) Expression of multiple novel Wnt-1/int‑1-related genes during fetal and adult mouse development. Genes and Development 4:2319-2332.  
McMahon AP, Joyner AL, Bradley A, McMahon JA.  (1992) The midbrain-hindbrain phenotype of Wnt-1-/Wnt-1- mice results from stepwise deletion of engrailed-expressing cells by 9.5 days postcoitum. Cell 69:581-595.

3) In a collaboration with my colleagues Ingham and Tabin, we were co-discovers of the vertebrate Hedgehog family in 1993, publishing on all three mammalian Hedgehog signals and demonstrating the key role of Sonic hedgehog signaling in ventral neural patterning in a landmark paper. Subsequent studies over two decades identified multiple developmental and oncogenic activities for Hedgehog pathway components, signaling mechanisms and novel pathway components, and produced the first DNA-binding data for how graded Sonic hedgehog is converted to transcriptional responses. 
Echelard Y, Epstein DJ, St-Jacques B, Shen L, Mohler J, McMahon JA, McMahon AP.  (1993)  Sonic hedgehog, a member of a family of putative signaling molecules, is implicated in the regulation of CNS polarity. Cell 75:1417-1430.
Marti E, Bumcrot DA, Takada R, McMahon AP.  (1995) Requirement of 19K Sonic hedgehog for induction of distinct ventral cell types in CNS explants. Nature 325:322-325. 
Chuang P.T, McMahon AP.  (1999) Vertebrate Hedgehog signaling modulated by induction of a Hedgehog-binding protein. Nature 397:617-621.
[bookmark: _GoBack]Mao J, Ligon KL, Rakhlin EY, Thayer SP, Bronson RT, Rowitch D, McMahon AP.  (2006)  A Novel Somatic Mouse Model to Survey Tumorigenic Potential Applied to the Hedgehog Pathway.  Cancer Research 66:10171-10178.
Peterson KA, Nishi Y, Ma W, Vedenko A, Shokri L, Zhang X, McFarlane M, Baizabal JM, Junker JP, van Oudenaarden A, Mikkelsen T, Bernstein BE, Bailey TL, Bulyk ML, Wong WH, McMahon AP. (2012) Neural-specific Sox2 input and differential Gli-binding affinity provide context and positional information in Shh-directed neural patterning. Genes Dev. 26:2802-2816. PMID: 23249739.

4) Our work on the kidney identified the first endogenous Wnt signaling mediators of nephron induction (Wnt9b and Wnt4), generated a map of progenitor types and their contributions to kidney development, and elucidated the cellular processes involved in the interplay between adjacent progenitor pools that drive nephrogenesis and branching morphogenesis, including the transcriptional processes that balance the maintenance and commitment of nephron progenitors.
Stark K, Vainio S, Vassileva G, McMahon AP.  (1994) Epithelial transformation of metanephric mesenchyme in the developing kidney regulated by Wnt-4.  Nature 372:679-683.
Carroll TJ, Park J-S, Hayashi S, Majumdar A, McMahon AP.  (2005)  Wnt9b plays a central role in the regulation of mesencymal to epithelial transitions underlying organogenesis of the mammalian urogenital system.  Developmental Cell 9:283-292.
Kobayashi A, Valerius MT, Mugford JW, Carroll TJ, Self M, Oliver G, McMahon AP.  (2008) Six2 defines and regulates a multipotent self-renewing nephron progenitor population throughout mammalian kidney development.  Cell Stem Cell 3:169-181.  PMC2561900.
Park JS, Ma W, O’Brien LL, Chung E, Guo J-J, Cheng Jr-G, Valerius MT, McMahon J, Wong WH, McMahon AP.  (2012) Six2 and Wnt Regulate Self-renewal and Commitment of Nephron Progenitors through Shared Gene Regulatory Networks.  Developmental Cell 23:637-651.  PMID: 2290274.

D. Research Support
Ongoing Research Support

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]R01 NS033642 McMahon (PI) 										08/01/12 -07/31/17			
NIH/NINDS 							
Regulation of Polarity by Sonic Hedgehog Morphogen Signaling
The major goal is to understand the mechanism by which information encoded in extracellular signals is converted into complex patterns in the developing mammalian embryo. The project focuses on the role of Sonic hedgehog (Shh) signaling. 
Role: Principal Investigator	

R37 DK054364 McMahon (PI) 										09/01/08 - 08/31/18 				
NIH/NIDDK 							
Cell Interactions in Development of the Mammalian Kidney 
The major goal is to elucidate how the nephron, the excretory unit of the kidney, is formed. Our studies focus on the roles of two families of signals, Wnts and Hedgehogs.
Role: Principal Investigator	

U01 DK094526 McMahon (PI)										09/30/11-08/31/16		
NIH/NIDDK					
GUDMAP II: Production of Mouse Strains for Gene Anatomy of the Lower Urinary Tract
This continuation of the GUDMAP initiative (GUDMAP II) aims to define the molecular anatomy of the lower urinary tract. We propose to generate a series of novel mouse strains that will enable groups funded through this RFA to identify, isolate, and genetically manipulate target cell types to better understand the roles of these cells and their descendants in development of the lower urinary tract.
Role: Principal Investigator

3U01 DK094526-04S1 McMahon (PI) 								09/01/13 – 08/31/15 (1 yr no cost extension)
NIH/NIDDK
GUDMAP II – Production of Mouse Strains for Gene Anatomy of the Lower Urinary Tract  
The major goals of this project are to develop an equivalent human-specific anatomical ontology, initially focusing on the human kidney, as part of hGUDMAP.
Role: Principal Investigator

LA1-06536 McMahon (PI) 											07/01/12 – 06/30/18
CIRM
Repair and Regeneration of the Nephron
The goal of this research is to define active repair mechanisms in the damaged kidney to develop new therapeutic approaches to treat kidney injury and kidney disease.
Role: Principal Investigator

P01 DK056246 Tabin (PI)											07/01/11-05/30/16		
NIH/NIDDK					
Developmental Regulation of Bone Morphogenesis – Project 2
The major goals are to understand the molecular and cellular events which lead to normal bone formation, to establish the role of several key secreted regulators of cartilage morphogenesis, and to examine how these factors interact in cartilage and bone development. 
Role: Principal Investigator – Project2


Completed Research Support

U01 DK070181 McMahon (PI)										09/30/04 - 07/31/12				
NIH/NIDDK 							
Kidney Molecular Atlas Project
The major goal is to generate a detailed spatial map of the cellular expression of selected regulatory genes during mammalian (mouse) kidney development to generate a “molecular anatomy” of the developing kidney.
Role: Principal Investigator

R01 HG003903  Wong (PI)  McMahon Sub		 					09/19/06 - 06/30/09
NIH
CIS-analysis of expression and Ch1P data on Shh pathway
The major goal is to develop an approach for the identification of cis-regulatory sequence elements in mammalian genomes.
Role: Co-Principal Investigator

EVOTEC McMahon (PI) 												01/16/2012 – 09/30/14
Identifying Diagnostic Indicators and Molecular Signature of Renal Injury and Repair
The goal of this research is to identify novel biomarkers and damage mechanisms at early stages of acute kidney injury.
Role: Principal Investigator

RGP0039/2011 McMahon (PI) 										07/01/12 – 11/30/14	
HFSP 							
How to Build a Kidney:  Quantitative Modeling of Kidney Morphogenesis across Time and Space
The goal of this collaborative research project is to develop predictive mathematical models of kidney development.
Role: Co-Principal Investigator






