
OMB No. 0925-0001 and 0925-0002 (Rev. 11/16 Approved Through 10/31/2018)
BIOGRAPHICAL SKETCH
Provide the following information for the Senior/key personnel and other significant contributors.
Follow this format for each person.  DO NOT EXCEED FIVE PAGES.
NAME: Manuel Amieva, M.D., Ph.D.
eRA COMMONS USER NAME (credential, e.g., agency login): AMIEVA.MANUEL
POSITION TITLE: Associate Professor of Pediatrics (Infectious Diseases) and Microbiology and Immunology
EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, include postdoctoral training and residency training if applicable. Add/delete rows as necessary.)
	INSTITUTION AND LOCATION
	DEGREE
(if applicable)

	Completion Date
MM/YYYY

	FIELD OF STUDY
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	A.B.
	06/1986
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	Stanford School of Medicine, Stanford, CA
	M.D./Ph.D.
	06/1997
	Medicine & Cancer Biology

	Lucille Packard Children’s Hospital, Stanford, CA
	Residency
	06/1999
	Pediatrics

	Stanford School of Medicine, Stanford, CA
	Fellowship
	06/2002
	Pediatrics Infectious Diseases

	Stanford School of Medicine, Stanford, CA
	Postdoc
	06/2004
	Microbiology & Immunology



A.	Personal Statement
My research focus is on understanding how bacterial pathogens colonize epithelial surfaces and how epithelial colonization leads to infection and disease.  Our laboratory has developed novel microscopy applications such as quantitative 3D confocal microscopy, electron microscopy, time-lapse imaging, microinjection and micromanipulation to visualize the interaction of pathogens with epithelial cells in culture and in animal and human tissues. We have concentrated on studying infections of the epithelium of the gastrointestinal tract and have discovered several mechanisms bacterial pathogens use to perturb the epithelial junctions. Our work has focused on the gastric pathogen Helicobacter pylori, but we have also expanded our investigations to include the intestinal pathogens Listeria monocytogenes and Salmonella enterica, and the skin pathogen and colonizer Staphylococcus aureus. I believe that elucidating how microbes communicate with and alter our epithelial cells at a molecular level will be important for finding novel therapeutic targets to control mucosal colonization and prevent invasive disease. 

Using this perspective, we have uncovered several novel concepts of how bacteria colonize and breach our epithelial surfaces. For example, we discovered that Helicobacter pylori target the intercellular junctions, and in particular that the virulence factor CagA affects junction assembly and cell polarity. This confers H. pylori the ability to extract nutrients and grow directly on the epithelial surface. We also found that these properties of CagA have consequences for cellular transformation of the epithelium. For instance, we showed that H. pylori affect the activity and state of epithelial stem cells in the stomach by colonizing the epithelial surface deep in the gastric glands. This gland-associated population is essential for pathological inflammation and hyperplasia in animal models, and confers significant colonization advantages to the bacteria. Our Listeria research uncovered a new mechanism and site where bacteria can breach the gastrointestinal epithelial barrier to invade. We found that Listeria find their receptor for invasion at sites of epithelial senescence, where the epithelial junctions undergo dynamic turnover. To study Salmonella and H. pylori we have developed a human organoid model to study their interactions with human gut epithelium in vitro. To study Staphylococcus aureus pathogenesis, we have developed methods to visualize infection at the scale of a single bacterial microcolony using an organoid culture system of human keratinocytes and fibroblasts that grow into a 3D skin-equivalent. We recently identified several epithelial host factors involved in the pathogenesis of one of Staphylococcus aureus major toxins.
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B.	Positions and Honors
Positions and Employment
1997-1999	Resident in Pediatrics, Lucille Packard Children’s Hospital at Stanford
1999-2002 	Pediatric Infectious Disease Fellow, Stanford Medical Center
2000- 2004	Post Doctoral Fellow, Stanford University School of Medicine
2004-2011	Assistant Professor of Pediatrics & Microbiology and Immunology, Stanford University
2005-2012	Associate Director of the Digestive Disease Center Cell Imaging Core
2011-	Associate Professor of Pediatrics & Microbiology and Immunology, Stanford University

Other Experience and Professional Memberships
Honors
1986			Biology Degree from Dartmouth College with High Honors. Magna Cum Laude. 
1988-1997      Medical Scientist Training Program Scholarship. Medical and Research training 
				scholarship funded by the National Institute of Health
2000			Awarded Pfizer Postdoctoral Fellowship in Infectious Diseases. Award declined
		 		because of coincident PIDS/St. Jude Award 
· 2000-2004	Pediatric Infectious Diseases Society / St. Jude Fellowship in Pediatric Infectious 
Diseases
2005-2006		Named Investigator Award- Stanford University Digestive Disease Center
2005-2007		MedImmune Career Development Award in Pediatric Infectious Diseases
2006			Pediatric Infectious Diseases Society Young Investigator Award
2007			Miguel Alemán Young Investigator Award and Lectureship
2009-2014		Morgridge Faculty Scholar Award
2013-2015		American Gastroenterological Association Funderburg Research Award in Gastric Cancer
2017			The Henry Kaiser Family Foundation Award for Excellence in Preclinical Teaching 
2017			The Stanford Children’s Health LPCH Postdoc Mentor Award of Excellence 

C.	Contributions to Science
Our epithelial surfaces are the meeting point that drives much of the evolution between our bodies and the microbial world.  My research has uncovered novel ways in which several bacterial pathogens colonize and cause disease by interacting with the epithelial junctions of the gastrointestinal tract and the skin. 

1) The epithelial junctions are a target for the pathogenesis of Helicobacter pylori.
Helicobacter pylori are bacteria that infect the stomach of more than half of the world’s population. In a subset of infected people, the interaction between microbe and the epithelium may lead to severe diseases such as ulcers and stomach cancer. Using a system of co-culture of H. pylori with polarized epithelial cells, we found that H. pylori settle near the epithelial junctions and use a molecular syringe to inject a bacterial protein (CagA) into our cells that perturbs the function of the junctions and alters cell polarity. Both of these fundamental cellular processes are involved in the development of cancer. 

a) Amieva, MR, Vogelmann R,  Covacci  A, Tompkins LS, Nelson WJ, Falkow, S. Disruption of the epithelial apical-junctional complex by Helicobacter pylori CagA. Science. 2003. May 30, 300:1430-34. Cited by the Faculty of 1000 Biology.
b) Bagnoli F, Buti L, Tompkins L, Covacci A, and Amieva, MR. Helicobacter pylori CagA induces a transition from polarized to invasive phenotypes in MDCK cells. Proc Natl Acad Sci U S A. 2005. Nov 8; 102(45):16339-44. Cited by the Faculty of 1000 Biology.

2) H. pylori manipulate the epithelial junctions to colonize and grow on the cell surface. 
We also discovered why H. pylori evolved the ability to perturb epithelial polarity; we found that the microbes modify our cell surface not to injure them but to grow and acquire nutrients directly at the epithelial junctions. 
We designed time-lapse microscopy approaches to follow the fate of H. pylori as they interact with epithelial cells in culture.  We found that H. pylori divide and grow into colonies directly over the junctions of the epithelial cells, modifying the cell surface to turn it into a replicative niche. We also found that by altering cell polarity, H. pylori are able to usurp the recycling of the transferrin receptor and acquire iron directly from the apical surface of the epithelium. These findings led to a collaboration with Richard Peek’s group at Vanderbilt to study this phenomenon in vivo. We showed that iron availability in the host modulates H. pylori virulence in vivo, and also that human populations with iron deficiency are at increased risk of developing cancer from H. pylori.

a) Tan S, Tompkins LS, Amieva MR. Helicobacter pylori usurps cell polarity to turn the cell surface into a replicative niche. PLoS Pathogens. 2009, May;5(5):e1000407. PMCID: PMC2669173. Noted as a Research Highlight in: Nature 459, 143 (14 May 2009). Cited by the Faculty of 1000 Medicine and the Faculty of 1000 Biology. 
b) Tan S, Noto JM, Romero-Gallo J, Peek RM and Amieva MR. Helicobacter pylori perturbs iron trafficking in the epithelium to grow on the cell surface. PLoS Pathogens. 2011 May;7(5):e1002050. Epub 2011 May 12. PMCID: PMC3093365 Highlighted with a review article in Future Microbiology
c) Noto JM, Gaddy JA, Lee JY, Piazuelo MB, Friedman DB, Colvin DC, Romero-Gallo J, Suarez G, Loh J, Slaughter JC, Tan S, Morgan DR, Wilson KT, Bravo LE, Correa P, Cover TL, Amieva MR, Peek RM Jr. Iron deficiency accelerates Helicobacter pylori-induced carcinogenesis in rodents and humans. J Clin Invest. 2013 Jan 2;123(1):479-92. PMCID: PMC3533289 Cited by the Faculty of 1000 Prime.

3) H. pylori colonize and modify the stem cell compartment of the stomach. 
To understand where H. pylori establishes cell-associated microcolonies in vivo in the stomach, we developed a murine model of H. pylori infection. In addition, we used 3-dimensional (3D) confocal microscopy techniques and SEM to visualize precisely where H. pylori colonize the epithelium of the stomach and made an unexpected observation: We found that H. pylori form microcolonies deep within the antral glands of the stomach in a region of the glands known to contain immature precursor cells and a population of gastric stem cells.  We confirmed these observations in human samples and also discovered that H. pylori infection activates and expands the antral stem cells implicating the direct colonization of the epithelium by H. pylori in the manipulation of stem cell biology and the pathogenesis of stomach cancer. 

a) Sigal M, Rothenberg ME, Logan CY, Lee JY, Honaker RW, Cooper RL, Passarelli B, Camorlinga M, Bouley DM, Alvarez G, Nusse R, Torres J, Amieva MR.  Helicobacter pylori Activate and Expand Lgr5+ Stem Cells Through Direct Colonization of the Gastric Glands Gastroenterology. 2015. Jun;148(7):1392-404.e21. PMID: 25725293.
b) Earle KA, Billings G, Sigal M, Lichtman JS, Hansson GC, Elias JE, Amieva MR, Huang KC, Sonnenburg JL. Quantitative Imaging of Gut Microbiota Spatial Organization. Cell Host Microbe. 2015 Oct 14;18(4):478-88. PMID: 26439864.
c) Sigal M, Logan C, Kapalczynska M, Mollenkopf HF, Berger H, Wiedenmann B, Amieva MR, Meyer TF.  Stromal R-spondin orchestrates gastric epithelial homeostasis in the healthy and Helicobacter-infected stomach. Nature. 2017. Aug 24;548(7668):451-455. PMID: 28813421

4) Novel bacterial factors are involved in colonizing the gastric glands.
One of my laboratory’s present goals is to describe the molecular interactions between microbe and host that result in colonization of the cell surface and the progenitor and stem cell compartments. What bacterial factors are important for colonizing this niche? How do the bacteria find their preferred niche for attachment and growth on the epithelial junctions? What are the host responses that allow or inhibit colonization? While we initially focused on CagA, the best-known virulence factor in H. pylori, we are also exploring several other mechanisms involved in colonizing this niche. As an example, we discovered a novel H. pylori protein (ChePep) that controls the ability of H. pylori to colonize the epithelium within the antral glands. We also characterize the function of ChePep, and found it is a novel chemotaxis regulator. We have now begun looking at other chemotaxis factors and host signals that influence the ability of H. pylori to find and colonize the epithelium of the gastric glands, and have documented host metabolites that attract bacteria to the epithelium (i.e. urea) as well as those that restrict their range on the epithelial surface (acid).

a) Howitt MR, Lee JY, Lertsethtakarn P, Vogelmann R, Joubert LM, Ottemann KM, Amieva MR. 2011. ChePep controls Helicobacter pylori Infection of the gastric glands and chemotaxis in the Epsilon-proteobacteria. MBio. Jul 26;2(4). pii: e00098-11. doi: 10.1128/mBio.00098-11. PMCID: PMC3143842 Selected as Editor’s Pick. Comment in MBio. 2011;2(5). pii: e00201-11. doi: 10.1128/mBio.00201-11.
b) Huang JY, Sweeney EG, Sigal M, Zhang HC, Remington SJ, Cantrell MA, Kuo CJ,Guillemin K, Amieva MR. Chemodetection and Destruction of Host Urea Allows Helicobacter pylori to Locate the Epithelium. Cell Host Microbe. 2015 Aug12;18(2):147-56. doi: 10.1016/j.chom.2015.07.002. PubMed PMID: 26269952. Highlighted in Nature Reviews of Gastroenterology: http://www.nature.com/nrgastro/journal/vaop/ncurrent/full/nrgastro.2015.154.html   
c) Huang JY, Goers Sweeney E, Guillemin K, Amieva MR. Multiple acid sensors control Helicobacter pylori colonization of the stomach PLoS Pathog. 2017 Jan 19;13(1):e1006118. PMID: 28103315; PubMed Central PMCID: PMC5245789.

5) Other gastrointestinal and skin pathogens target the epithelial junctions in novel ways 
Our work on H. pylori illustrated novel ways in which colonizing bacteria control the epithelial junctions and cell polarity. This prompted us to explore this concept in other bacterial pathogens that closely associate with or invade the epithelium. For example, Listeria monocytogenes is a bacterial pathogen that crosses the epithelial barrier of the intestine to cause systemic disease. It utilizes the junctional protein E-cadherin as a receptor for epithelial invasion. However, we noted that E-cadherin is a basolateral molecule not commonly exposed to the lumenal side of the epithelium and we asked how Listeria find their receptor for invasion. Are they able to breach cell polarity? Do they break the epithelial junctions? The answers to these questions led to the discovery of a novel site of invasion of the intestine at sites of cell extrusion where the normal process of epithelial renewal transiently exposes basolateral receptors that Listeria hijacks for entry. This work established the tips of the intestinal villi as the preferred site of invasion of the epithelium by Listeria, describing both a new mechanism by which microbes reach basolateral receptors for invasion and a new anatomical site that microbes utilize to breach epithelial integrity.
In addition to our work with Listeria, we have begun to study Staphylococcus aureus and its antibiotic resistant strains (MRSA) to ask how it interacts with the junctions during epithelial colonization and infection. We recently found that specific proteins in the epithelial adherens junctions control susceptibility to S. aureus infections of the skin and lungs. We found that several proteins from the adherens junctions potentiate S. aureus alpha-toxin toxicity and downregulating one of them protects mice from lethal MRSA infections.

a) Pentecost M, Otto G, Theriot JA, and Amieva, MR. Listeria monocytogenes invades the epithelial junctions at sites of cell extrusion. PLoS Pathogens. 2006. Jan (2)1:e3. Cited by the Faculty of 1000 Biology.
b) Pentecost M, Kumaran J, Ghosh P, and Amieva, MR. Listeria monocytogenes Internalin B activates junctional endocytosis to accelerate intestinal Invasion. PLoS Pathogens. 2010. May 13;6(5):e1000900. PMCID: PMC2869327. Highlighted in Nature Medicine.
c) Popov LM, Marceau C,  Stark P, Lumb JH, Shah J, Guerrera D Cooper RL, Merakou C, Bouley DM, Meng W, Kiyonari H, Takeichi M, Galli SJ, Bagnoli F, Citi S, Carette JE, and Amieva MR. The adherens junctions control susceptibility to Staphylococcus aureus α-toxin. Proc Natl Acad Sci U S A. ePub October 21, 2015. Recommended on F1000 prime and highlighted with commentary in PNAS

Complete List of Published Work in MyBibliography:
https://www.ncbi.nlm.nih.gov/sites/myncbi/manuel.amieva.2/bibliography/47890673/public/?sort=date&direction=descending

D.	Additional Information: Research Support and/or Scholastic Performance 
Ongoing Research Support

U19 AI116484-01									Kuo/Amieva (PIs)			03/01/15-02/28/20
NIH												
Stanford Cooperative Research Center for Novel, Alternative Model Systems for Enteric Diseases
This multi-PI grant will explore the use of gastrointestinal human organoids as models of viral and bacterial infectious diseases. 
Project 1:  Modeling bacterial enteric infections in human organoid culture: Helicobacter pylori interactions with the human gastric organoids and Salmonella Typhi infection of human intestinal and colonic organoids.
My part of the proposal focuses on modeling Helicobacter pylori infection with human gastric organoids and exploring the effects of the infection on the gastric precursor and stem cells.
Role: PI, Project 1
 
Gates Center for Human Systems Immunology			Amieva/Monack (PIs)			09/01/17-02/28/19
Gates Foundation												
A novel model for Salmonella enterica Typhi (S. Typhi) epithelial infection using reversed-polarity human intestinal organoids 
Explores a new technique of reversing the polarity of human enteroids for the study of human specific bacterial pathogens.
Role: PI

[bookmark: GoBack1]Completed Research Support

R21AI117255-01A1								Amieva (PI)				01/01/16-12/01/18		
NIH		
Role of novel adherens junction proteins in susceptibility to S. aureus alpha-toxin 
We identified novel host proteins in the epithelial junctions that modulate the susceptibility to S. aureus α-toxin and propose to study their role in S. aureus epithelial infections. 
Role: PI

1R01DK101314									Guillemin (PI)				08/05/14-07/31/18		
NIH
The Role of Chemotaxis in Helicobacter pylori Distribution in the Host
In this collaborative grant we will use a murine model of infection to explore the chemotactic cues that H. pylori utilizes to find, colonize and grow on the gland epithelium. 
Role:  Co-PI

Robert Wood Johnson Foundation			Prober (PI)					12/15/13-06/14/16		
Reimagining Undergraduate Medical Education
	This project is a collaboration between five U.S. medical schools to develop a flipped classroom course and core curriculum for the teaching of Microbiology, Immunology and Infectious Diseases. My part is to create multiple teaching modules and implement the course at Stanford Medical School.

AGA Research Foundation 						Amieva (PI)				01/01/14-12/31/15	
R. Robert and Sally D. Funderburg Award	
Helicobacter pylori interaction with precursor cells in the gastric glands and its relation to cancer
 A proposal to investigate the role of H. pylori direct interaction with Lgr5+ stem cells in the stomach antrum.
Role: PI

Child Health Research Institute					Amieva (PI)				09/01/14-08/31/15	
The adherens junctions as targets of Staphylococcus aureus α-toxin
This pilot study will concentrate on determining whether PLEKHA7, a novel component of the adherens junctions, affects skin susceptibility to Staphylococcus aureus α-toxin and infection.
Role: PI

Morgridge Faculty Scholar Award	Amieva (PI)		09/01/09-08/31/14	
How do bacterial pathogens breach the intestinal barrier?	
      A proposal to study a novel site and mechanism of invasion of the intestinal epithelium by Yersinia enterocolitica
Role: PI

Novartis, Inc. 		Amieva (PI)		     09/30/11-03/31/2014
The interaction of bacterial pathogens with epithelial surfaces
	To investigate the role of Staphylococcal proteins in interacting with human host epithelial cells.
Role: PI
NIH/NIDDK DK079215 							Amieva (PI)					03/01/08-02/28/14		
Microbial Invasion of the Intestine at the Cell Extrusion Zone of the Villus Tip
       To understand how Listeria monocytogenes invades the intestinal epithelium. We propose to study the role of the cell extrusion zone and the endocytic mechanisms that lead to invasion through the villous tips. Finally we propose to explore the possibility that other invasive gastrointestinal pathogens utilize the same sites for invasion.
Role: PI
