OMB No. 0925-0001 and 0925-0002 (Rev. 09/17 Approved Through 03/31/2020)
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: Marina Elena Emborg
eRA COMMONS USER NAME (credential, e.g., agency login): emborg
POSITION TITLE: Professor (with tenure) 
EDUCATION/TRAINING (Begin with baccalaureate...)
	INSTITUTION AND LOCATION
	DEGREE
	Completion Date
	FIELD OF STUDY

	School of Medicine, Universidad de Buenos Aires
	M.D.
	12/1988
	Medicine

	School of Medicine, Universidad de Buenos Aires
	Ph.D.
	09/1993
	Neurobiology

	The Parkinson’s Institute/Somatix Therapy Corp.,CA
	Postdoctoral
	12/1995
	Neurobiology

	Dept of Pharmacology, School of Medicine, Univ. of Michigan, Ann Arbor, MI
	Postdoctoral
	09/1996
	Neurobiology


A.	Personal Statement
I am a Professor of Medical Physics  and for the last 16 years I have been leading the Preclinical Parkinson’s Research Program at the Wisconsin National Primate Research Center (WNPRC), University of Wisconsin-Madison. Since my graduate studies in Argentina, my research has been focused on modeling Parkinson’s disease (PD) complexity in nonhuman primates (NHPs) and developing novel and safe therapeutic strategies. My ability to collaborate and lead multidisciplinary teams has brought to the PD field investigators from other disciples, and foundational studies in in vitro and in vivo models of PD, methods of evaluation, neurosurgical approaches, as well as cell- and gene- therapeutic strategies. My collaborative UW team has developed the first NHP model of cardiac dysautonomia and studied the impact of acute vs chronic inflammation in alpha-synuclein in the Enteric Nervous System. We have created methods of intracerebral delivery of biologics combining real-time intraoperative MRI brain surgery technologies, convection enhanced delivery and novel cannula designs. We generate and utilize induced pluripotent stem cell lines from NHPs and genome editing for optimizing research platforms to understand mechanisms of neurodegeneration and evaluate new therapies. We have demonstrated in PD monkeys the feasibility of personalized medicine approaches using induced pluripotent stem cells for brain repair and shown that the autologous grafts but not allogenic improve parkinsonian motor, anxious and depressive behaviors. Lastly, my research on ethics of clinical translation has contributed to improve the standards for performing and reporting research in NHPs. 
Mentoring undergraduate, graduate and postdoctoral level students is one of the most rewarding parts of my academic career. In 2023 I received the University of Wisconsin-Madison Mentor Award in Research, Scholarly and Creative activities for my commitment to mentoring students. At UW-Madison I directed 5 doctoral dissertators and 6 postdoctoral fellows, which have successfully keep moving forward in their academic careers. I have also mentored over 80 undergraduates, including 10 honor thesis students, Biology 152 students, trainees for the undergraduate research symposium, and for the Institute for Biological Sciences Summer Research Program. I served on committees of 20 doctoral students, as well as in the advisory committee of 7 tenure-track assistant professors, and 3 post-tenure professors. I am passionate about ethics of clinical translation, which I share with my students and is part of our regular discussions. In addition of investigating and writing about it, I have developed the research ethics course for the Medical Physics Training Program, which I lead since 2012, and lecture on ethics for the Cellular and Molecular Pathology and Neuroscience Training Programs. Moreover, as part of UW-Madison Responsible Conduct of Research Work Group, I provide campus-wide guidance on federal ethics training requirements. 

Ongoing and recently completed projects that I would like to highlight include:

R01NS124857
Emborg (PI)
04/01/24–05/31/29
Frontotemporal Dementia in Rhesus Macaques
R61/R33 NS115102 
Emborg & Chen (co-PIs)												
09/30/19–05/31/25
Modeling Frontotemporal Dementia in Rhesus Macaques
UG3/UH3 TR002659 
Emborg, Gong, Levine, Roy & Saha (co-PIs) 			
09/30/18–07/31/23
Enabling Nanoplatforms for Targeted In Vivo Delivery of CRISPR/Cas9 Ribonucleoproteins in the Brain
R24 OD019803, 
Emborg & Golos (co-PIs)										
05/01/15 – 01/31/19 		 
Transgenic Marmosets for Translational Stem Cell Research. 


1. Vermilyea SC, Guthrie S, Meyer M, Smuga-Otto K, Braun K, Howden S, Thomson JA, Zhang SC, Emborg ME*, Golos TG. Induced Pluripotent Stem Cell-Derived Dopaminergic Neurons from Adult Common Marmoset Fibroblasts. Stem Cells Dev. 2017;26:1225-1235. PMCID: PMC5576272. *corresponding author
2. Schmidt JK, Jones KM, Van Vleck T, Emborg ME. Modeling genetic diseases in nonhuman primates through embryonic and germline modification: Considerations and challenges. Science Transl. Med. 2022;14:eabf4879. PMID: 35235338. PMCID:PMC937237
3. Emborg ME. Reframing the perception of outliers and negative data in translational research Brain Res Bull. 2023;192:203-207.  PMCID: PMC9891652


B.	Positions, Scientific Appointments, and Honors
Positions and Scientific Appointments
2018-			Professor (with Tenure), Department of Medical Physics, UW-Madison, WI 
2012–2017	Associate Professor (with Tenure), Department of Medical Physics, UW-Madison, WI 
2008–2011	Assistant Professor, Department of Medical Physics, UW-Madison, WI 
2006–			Director, Preclinical Parkinson’s Research Program, WNPRC, Madison, WI 
2004–			Senior Scientist, WNPRC and Dept. of Anatomy, UW- Madison, WI
2003–2004	Adjunct Assistant Professor, Dept. Bioengineering, University of Illinois at Chicago, Chicago, IL
1998–2004	Assistant Professor, Dept. Neurological Sciences, Rush University, Chicago, IL
1996–1998	Instructor, Dept. Neurological Sciences, Rush University, Chicago, IL
Other Experience and Professional Memberships 
2022-		      Responsible Conduct of Research Work Group, University of Wisconsin-Madison.
2020-		      Parkinson’s disease Society of the United Kingdom. Parkinson’s UK College of Expert.
2020-	  Neuroscience Training Program Steering Committee, University of Wisconsin-Madison. 
2020-	Executive Committee and Chair of Programing, UW Group of Women in Medicine and Science.
2020-	Board Director, National Association for Biomedical Research (NABR)
2018			Affiliate Centennial Scholar, Office of Faculty Affairs and Development, UW-Madison.
2018-			Executive Committee, NIH Somatic Cell Genome Editing Consortium
2017-			Executive Committee, Stem Cell and Regenerative Medicine Center, UW-Madison.
2017-		      Stem Cell Research Oversight Committee, UW-Madison.
2016-2017		President, American Society for Neural Therapy and Repair
2016-2020		Editor, Neuroscience and Tissue Engineering Section, Cell Transplantation
2013-			Leader, Parkinson’s Disease Think Tank, UW-Madison. 
Grant Proposal Reviewer: American Institute of Biological Sciences/US Army Medical Research Command, Study Section: Neurotoxin Exposure Treatment Research Program (2000); The Blowitz–Ridgeway Foundation (2002); NIH-NINDS-Committee to Identify Neuroprotective Agents for Parkinson’s (2003–2004); The Michael J. Fox Foundation for Parkinson’s Research 2004 Target Validation; 2004 Cell Replacement Therapy; 2009 Improving Delivery of PD Therapeutics to the Brain; 2009 Novel Approaches to Drug Discovery for PD; 2010 Rapid Response Program; NINDS Morris K. Udall Centers of Excellence for Parkinson's Disease Research (P50 Clinical Trial Optional) (alternate reviewer, 2004); Irish Health Research Board, Ireland (2005); University of Leuven Research Council, Centres of Excellence, Belgium (2007, 2011, 2013); Parkinson’s Disease Society, United Kingdom (2009, 2013); Neuroscience and Mental Health, The Welcome Trust United Kingdom (2009); The University of British Columbia, Animal Care and Biosafety Committees Vancouver, Canada (2011); Institute national de la santé et de la recherché medicale (INSERM) Paris, France (2012); Welton Brain Institute Transformational Research Program, Toronto Canada (2016); Parkinson’s Disease Foundation “Stanley Fahn Junior Faculty Award” (2016, 2017 study section chair, 2018);  NIH-CSR Special Emphasis Panel: Brain disorders and Clinical Neuroscience (2018), Neural Basis of Neurodegenerative Disorders and SCI (2018); NINDS Morris K. Udall Centers of Excellence for Parkinson's Disease Research (P50) (2021, 2022); NIH SBIR Drug Discovery for Aging, Neuropsychiatric Neurologic disorders (2023)
Honors 
2023          University of Wisconsin-Madison Mentor Award in Research, Scholarly and Creative activities, https://ugradsymposium.wisc.edu/mentor-awards/
2022	       Elected to the American Institute for Medical and Biological Engineering (AIMBE) College of Fellows 
https://primate.wisc.edu/news/dr-marina-emborg-elected-to-the-american-institute-for-medical-and-biological-engineering-college-of-fellows/
2021 	Kellett Mid-Career Award, University of Wisconsin Madison. The Award is provided  by Office of the Vice-Chancellor for Research and Graduate Education	with funding from the Wisconsin Alumni Research Foundation. 
2020        NIH Office of Research Infrastructure Programs (ORIP) highlights: New visualization method gets to         the heart of Parkinson’s disease https://orip.nih.gov/about-orip/research-highlights/ new-visualization-method-gets-heart-parkinsons-disease 
2016	The Bernard Sanberg Memorial Award in Brain Repair, American Society for Neural Therapy and Repair http://www.eurekalert.org/pub_releases/2016-05/uosf-uow043016.php
2004	Most Downloaded Paper of Elsevier Neuroscience: Emborg ME. Evaluation of animal models of Parkinson's disease for neuroprotective strategies. J Neurosci Methods. 2004;139:121-43. PMID: 15488225.
1994		Service Award for Commitment and Dedication to Excellence, Somatix Therapy Corp. Alameda, CA
1993		Postdoctoral Research Fellow Award, Somatix Therapy Corporation, Alameda, CA 
1993		Research Fellow Award, Comisión Nacional de Investigaciones Científicas y Técnicas, Argentina 
1990 		Young Scholar Travel Grant Award, Fundación Argentina de Neurocirugía 

C.	Contribution to Science

1. In vitro and in vivo modeling of central and peripheral neurodegeneration 
Efficacious therapies depend on the fidelity of the models to the disease. PD patients present motor and nonmotor symptoms due to neurodegeneration in the CNS and PNS. I had collaborated with Dr. Golos and stem cell experts Drs. Thomson and Zhang to develop different in vivo and in vitro models of neurodegeneration. We have derived iPSC lines from common marmosets, as platforms to optimize CRISPR/Cas9 methods, while in parallel created tools for overall behavioral and pathological evaluation. We developed the first marmoset postnatal neurobehavioral scale, based on human and rhesus scales, methods for capturing and analyzing naturalistic vocalizations and a gait analyses system. In collaboration with Dr. Kamp’s cardiology lab we created a rhesus cardiac dysautonomia model by the systemic dosing of 6-OHDA, as well as a battery of outcome measures with clinical application to assess peripheral catecholaminergic loss. We have used this model to assess imaging biomarkers of disease progression, the role of myelination and the effect of activation of the PPARgamma pathway as a cardio-neuroprotective strategy. We have also characterized the colonic myenteric nervous system of rhesus and marmoset monkeys after neurotoxins and inflammatory conditions and demonstrated that chronic but not acute inflammation increases alpha-synuclein phosphorylation. We are currently studying the role of tau in the Central and Peripheral Nervous System and assessing mood, anxious, cognitive and motor behaviors in a family of  rhesus carriers of the MAPT R406W (a tau mutation that in humans is associated to frontotemporal dementia) to ultimately develop a resource for studies of Alzheimer’s disease-related dementia and tauopathy.
(a) Vermilyea SC, Babinski A, Tran N, To S, Guthrie S, Kluss JH, Schmidt JK, Wiepz GJ, Meyer MG, Murphy ME, Cookson MR, Emborg ME*, Golos TG. In Vitro CRISPR/Cas9-Directed Gene Editing to Model LRRK2 G2019S Parkinson's Disease in Common Marmosets. Sci Rep. 2020;10:3447. PMCID: PMC7044232. *corresponding author
(b) Metzger JM, Moore CF, Boettcher CA, Brunner KG, Fleddermann RA, Matsoff HN, Resnikoff HA, Bondarenko V, Kamp TJ, Hacker TA, Barnhart TE, Lao PJ, Christian BT, Nickles RJ, Gallagher CL, Holden JE, Emborg ME. In vivo imaging of inflammation and oxidative stress in a nonhuman primate model of cardiac sympathetic neurodegeneration. Nature Parkinsons Dis. 2018;4:22. PMCID: PMC6045637.
(c)  Resnikoff H, Metzger JM, Lopez M, Bondarenko V, Mejia A, Simmons HA, Emborg ME. Colonic inflammation affects myenteric alpha-synuclein in nonhuman primates. J Inflamm Res. 2019;12:113-126.PMCID: PMC6511240.
(d)  Mancinelli AM, Vichich JM, Zinnen AD, Hugon AM, Bondarenko V, Metzger JM, Simmons HA, Golos TG, Emborg ME. Acute Exposure to the Food-Borne Pathogen Listeria monocytogenes Does Not Induce α-Synuclein Pathology in the Colonic ENS of Nonhuman Primates. J Inflamm Res. 2021; 4:7265-7279. PMCID: PMC8710837.
2.  Methods of intracerebral delivery
Effective therapies for neurodegenerative disorders require them to reach their intracerebral targets. Many biologics cannot cross the blood brain barrier and require brain surgery. For over 20 years, I have been investigating methods for improving neurosurgical techniques, increasing safety and accuracy for the delivery of viral vectors and cell-based therapies.
(a) Bankiewicz KS, Bringas J, Pivirotto P, Kutzscher E, Nagy D, Emborg ME. Technique for bilateral intracranial implantation of cells in monkeys using an automated delivery system. Cell Transplant. 2000;9:595-607. PMID: 11144957.
(b) Emborg ME, Joers V, Fisher R, Brunner K, Carter V, Ross C, Raghavan R, Brady M, Raschke J, Kubota K, Alexander A. Intraoperative intracerebral MRI-guided navigation for accurate targeting in nonhuman primates. Cell Transplant. 2010;19:1587-97. PMCID: PMC3278961.
(c) Emborg ME, Hurley SA, Joers V, Tromp do PM, Swanson CR, Ohshima-Hosoyama S, Bondarenko V, Cummisford K, Sonnemans M, Hermening S, Blits B, Alexander AL. Titer and product affect the distribution of gene expression after intraputaminal convection-enhanced delivery. Stereotact Funct Neurosurg. 2014;92:182-94. PMCID: PMC4127999.
(d) Vermilyea SC, Lu J, Olsen M, Guthrie S, Tao Y, Fekete EM, Riedel MK, Brunner K, Boettcher C, Bondarenko V, Brodsky E, Block WF, Alexander A, Zhang SC, Emborg ME. Real-time intraoperative MRI intracerebral delivery of induced pluripotent stem cell-derived neurons. Cell Transplant. 2017; 26: 613–624. PMCID:PMC55399906
3. Stem cells for brain repair in Parkinson’s disease
The possibility of repairing the brain and replacing lost dopaminergic nigral neurons in Parkinson’s disease has been a goal in the field of PD. After the failure of two double-blind clinical trials assessing the use of fetal midbrain tissue, stem cells emerged as a possible cell source. My lab—in collaboration with Dr. Zhang’s team—demonstrated that autologous-induced pluripotent stem cell-derived neurons can successfully integrate in the Parkinsonian monkey brain. This study was the first to demonstrate personalized cell-based-therapy in nonhuman primates. We developed real time intraoperative MRI methods for intracerebral cell delivery, and PET methods for monitoring immune reaction to grafts and demonstrated that up to 2 years after intracerebral cell delivery, autologous  (but not allogenic) grafts of iPSC-derived dopaminergic mesencephalic progenitors exhibited extensive dopamine (DA) neuron axon growth as well as strong DA activity in Positron Emission Tomography that was associated with improvements in  motor and depressive behaviors.   
(a) Emborg ME, Ebert AD, Moirano J, Peng S, Suzuki M, Capowski E, Joers V, Roitberg BZ, Aebischer P, Svendsen CN. GDNF-secreting human neural progenitor cells increase tyrosine hydroxylase and VMAT2 expression in MPTP-treated cynomolgus monkeys. Cell Transplant. 2008;17:383-95. PMID: 18522241.
(b) Emborg ME, Liu Y, Xi J, Zhang X, Yin Y, Lu J, Joers V, Swanson C, Holden JE, Zhang SC. Induced pluripotent stem cell-derived neural cells survive and mature in the nonhuman primate brain. Cell Reports. 2013; 3: 646–50. PMCID: PMC363356
(c) Zammit M, Tao Y, Olsen ME, Metzger J, Vermilyea SC, Bjornson K, Slesarev M, Block WF, Fuchs K, Phillips S, Bondarenko V, Zhang SC, *Emborg ME, Christian BT. [18F]FEPPA PET imaging for monitoring CD68-positive microglia/macrophage neuroinflammation in nonhuman primates. EJNMMI Res. 2020;10:93. PMCID: PMC7410886. *corresponding author
(d) Tao Y, Vermilyea SC, Zammit M, Lu J, Olsen M, Metzger JM, Yao L, Chen Y, Phillips S, Holden JE, Bondarenko V, Block WF, Barnhart TE, Schultz-Darken N, Brunner K, Simmons H, Christian BT, *Emborg ME, *Zhang S-C. Autologous transplant therapy alleviates motor and depressive behaviors in parkinsonian monkeys. Nature Med. 2021;27:632-639. PMID: 33649496.*corresponding authors

4. Gene transfer and genomic editing strategies
Intracerebral gene transfer is proposed to chronically deliver therapeutic molecules in PD and other neurodegenerative disorders. We evaluated the delivery of glial-derived neurotrophic factor (GDNF) using lentiviral vectors that were the basis for clinical trials to assess direct protein delivery of GDNF and the related AAV-neublastin. And performed the preclinical studies to test adeno-associated viral (AAV) vector delivery of glutamic acid decarboxylase that led to the first and only successful gene therapy trial for Parkinson’s. More recently we adopted genomic editing strategies for modeling and therapeutic purposes and are members of the NIH  Somatic cell genomic editing consortium. 
(a)	Kordower JH, Emborg ME, Bloch J, Ma SY, Chu Y, Leventhal L, McBride J, Chen EY, Palfi S, Roitberg BZ, Brown WD, Holden JE, Pyzalski R, Taylor MD, Carvey P, Ling Z, Trono D, Hantraye P, Déglon N, Aebischer P. Neurodegeneration prevented by lentiviral vector delivery of GDNF in primate models of Parkinson's disease. Science. 2000; 290: 767–73.
(b)	Emborg ME, Carbon M, Holden JE, During MJ, Ma Y, Tang C, Moirano J, Fitzsimons H, Roitberg BZ, Tuccar E, Roberts A, Kaplitt MG, Eidelberg D. Subthalamic glutamic acid decarboxylase gene therapy: Changes in motor function and cortical metabolism. J Cereb Blood Flow Metab. 2007; 27: 501–9.
(c) Saha K, Sontheimer EJ, Brooks PJ, Dwinell MR, Gersbach CA, Liu DR, Murray SA, Tsai SQ, Wilson RC, Anderson DG, Asokan A, Banfield JF, Bankiewicz KS, Bao G, Bulte JWM, Bursac N, Campbell JM, Carlson DF, Chaikof EL, Chen Z-Y, Cheng RH, Clark K, Curiel DT, Dahlman JE, Deverman BE, Dickinson ME, Doudna JA, Ekker SC, Emborg ME,…SCGE Consortium. The NIH Somatic Cell Genome Editing Program. Nature 2021;592:195-204. PMCID: PMC8026397
(d) Metzger JM*, Wang Y*, Neuman SS, Snow KJ, Murray SA, Lutz CM, Bondarenko V, Felton J, Gimse K, Xie R, Li D, Zhao Y, Flowers MT, Simmons HA, Roy S, Saha K, Levine JE, Emborg ME**, Gong S** Efficient in vivo neuronal genome editing in the mouse brain using nanocapsules containing CRISPR-Cas9 ribonucleoproteins. Biomaterials 293:121959. PMCID: PMC9868115 *equally contributing authors, **corresponding authors

5. Clinical translation of safe neuroprotective strategies 
The closeness of my research to clinical translation has made me reflect deeply on what makes a therapy safe, the impact of experimental design, and the importance of unbiased research reporting. I have collaborated with Drs. Kimmelman (McGill) and London (Carneggie Mellon) to produce provocative articles on ethics that are being used as guidelines to implement first-in-class trials. My team’s comprehensive approach identified and generated data that supported a clinical trial to evaluate the neuroprotective properties of the PPARgamma agonist pioglitazone. As important as positive findings are, publication of negative results is critical. Our report that systemic delivery of monoclonal antibody-GDNF fusion protein lacked efficacy and induced preneoplastic pancreatic lesions in PD monkeys halted a clinical trial. 
(a) Kimmelman J, London AJ, Ravina B, Ramsay T, Bernstein M, Fine A, Stahnisch FW, Emborg ME. Launching invasive, first-in-human trials against Parkinson's disease: ethical considerations. Mov Disord. 2009; 24:1893-901. PMCID: PMC2989599.
(b) London AJ, Kimmelman J, Emborg ME. Research ethics. Beyond access vs. protection in trials of innovative therapies. Science. 2010; 328: 829–30. PMCID: PMC4516403
(c) Swanson CR, Joers V, Bondarenko V, Brunner K, Simmons HA, Ziegler TE, Kemnitz JW, Johnson JA, Emborg ME. The PPAR-γ agonist pioglitazone modulates inflammation and induces neuroprotection in Parkinsonian monkeys. J Neuroinflammation. 2011; 8:91. PMCID: PMC3166925 
(d) Ohshima–Hosoyama S, Simmons HA, Goecks N, Joers V, Swanson CR, Bondarenko V, Velotta R, Brunner K, Wood LD, Hruban RH, Emborg ME. A monoclonal antibody-GDNF fusion protein is not neuroprotective and is associated with proliferative pancreatic lesions in Parkinsonian monkeys. PLoS 
 One. 2012; 7: e39036. PMCID: PMC3380056  
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