
BIOGRAPHICAL SKETCH

NAME: Jason Shepherd
eRA COMMONS USER NAME (credential, e.g., agency login): jshephe
POSITION TITLE: Assistant Professor
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



	University of Otago, Dunedin, New Zealand
	B.Sc. (Hons) First Class
	12/2002
	Neuroscience

	The Johns Hopkins University School of Medicine, Baltimore, MD
	Ph.D.
	05/2007
	Cellular and Molecular Medicine

	Massachusetts Institute of Technology, Cambridge, MA. 
	Postdoctoral
	07/07-12/2012
	Neuroscience


A. Personal Statement
Brains have an amazing ability to learn and store information for long periods - in some cases, a lifetime. A major challenge in neuroscience is to understand how neuronal networks are sculpted by experience and how proteins/genes contribute to circuit modification. The goal of our research is to understand information storage, from the molecular level through in vivo neuronal networks. In addition, we are interested in how these processes go awry in neurological disorders, such as Alzheimer’s disease. Our lab utilizes coordinated biochemical, cell biological, electrophysiological and imaging studies both in vitro and in vivo. 
I have been successful in recruiting a dynamic team of students and postdoctoral fellows to my lab. I currently have three fellows, and four Ph.D. students. One student, Kyle Jenks, was awarded an F31 NIH NRSA award for his project on visual cortex development. Another postdoctoral fellow, Elissa Pastuzyn, was awarded a T32 NIH postdoctoral fellowship on Utah’s developmental biology training grant. The lab recently published two papers, and obtained an R01 from the NIMH. Our recent discovery that Arc may function as a repurposed Gag protein (under review at Cell) is an exciting development that may lead to investigation into new areas of biology and shed light on the evolution of cognition.  
B. Positions and Honors  
Positions and Employment
1999 - 2002  
      Undergraduate student, Neuroscience major, University of Otago, Dunedin. New Zealand

2002
Exchange Abroad Scholar, University of California-Irvine, The Department of Neurobiology and Behavior (with Dr Frank LaFerla)

2003 - 2006   
Graduate Student, The Cellular and Molecular Medicine Graduate Program, The Johns Hopkins University School of Medicine (with Dr P.F. Worley and R.L. Huganir)

2006
Grass Fellow, Marine Biological Laboratory, Woods Hole, MA.  

2007 - 2012
Howard Hughes Medical Institute Postdoctoral Fellow, The Picower Institute for Learning and Memory, Massachusetts Institute of Technology (with Dr M.F. Bear)
2013 - 
Assistant Professor of Neurobiology and Anatomy, University of Utah.
2013 - 
Adjunct Assistant Professor of Ophthalmology and Visual Sciences, University of Utah.

2015 -
Adjunct Assistant Professor of Biochemistry, University of Utah.
Other Experience and Professional Memberships

Invited Lectures

2006

      The 16th Neuropharmacology Conference, Atlanta.

2007

       Winter Conference in Neural Plasticity. Moorea,Tahiti.

2007

       University of Maryland, Program in Cognitive Sciences Seminar Series

2007

       Albert Einstein College of Medicine, Department of Neuroscience Seminar Series

2008
                   The Synaptic Basis of Disease Conference. Geneva, Switzerland. 
2009

       University of Auckland, School of Medicine seminar series. Auckland, New Zealand 

2010
                   Angelman Syndrome Foundation Symposium, Chapel Hill.

2010

       Northwestern University, Department of Physiology.

2011 

       Tufts University School of Medicine, Department of Neuroscience.

2011 

       University of Michigan, Molecular and Behavioral Neuroscience Institute.
2011

       ISN Young Lectureship, ISN-ESN Biennial Meeting. Athens, Greece.

2011 

       Florey Neuroscience Institute, Melbourne University. Melbourne, Australia. 
2011 

       Mount Sinai School of Medicine, Department of Neuroscience.

2011 
                   Baylor College of Medicine, Department of Neuroscience/NRI.

2012   

       Rutgers University, Department of Cell Biology and Neuroscience.

2012 

       University of Utah, Department of Neurobiology and Anatomy.

2012 

       University of Texas Southwestern Medical School, Department of Psychiatry.

2012

       Winter Conference on Brain Research, Snowbird Resort.

2013  

       University of Arizona, Evelyn McKnight Institute. 

2013 

       Spring Hippocampus Meeting. Taormina, Italy.

·                2013                       Keynote Speaker: University of Auckland, Centre for Brain Research Retreat. 

2014

       Hospital for Sick Children, Neurosciences & Mental Health program. Toronto. 

2015

       Panel Chair, Winter Conference on Brain Research, Big Sky Resort. 

2015
    
       The Long and Winding Road: Neuronal Trafficking in Physiology and Disease. HHMI 

       conference, Janelia Farms. 

2015

       Keynote Speaker: The Cellular and Molecular Medicine Graduate Program Retreat, Johns 

       Hopkins University. 

2016

       University of Colorado Medical School, Department of Pharmacology Seminar Series. 
2016

       Gordon Research Conference on Synaptic Transmission. 

2016

       Center for the Neurobiology of Learning and Memory, University of California – Irvine. 

2016

       National Academy of Sciences - Kavli Frontiers in Science Symposium, Newport CA. 
2016 

       Stanford University, Department of Molecular and Cellular Physiology. 

2017

       Panel Chair, Winter Conference on Brain Research, Big Sky Resort. 

2017

       University of Massachusetts Medical School, Department of Neurobiology. 

2017

       GRC, Excitatory Synapse – Switzerland. (Invited short-talk). 

2017 

       Brandeis University, Department of Biology. 
Teaching Experience

2004 - 2006
       Teaching Assistant: Neuroscience for medical students (Lab and discussion groups)

2009
 Course Instructor, Course 7.347, Advanced Seminar in the Cell Biology of the Synapse.     

 

       Department of Biology, Massachusetts Institute of Technology. 




2009

       Teaching Assistant: MCB 80 – The Neurobiology of Behavior, Harvard University. 
2015 -
Course Instructor: Case-Based Learning: Brain and Behavior (for medical students), University of Utah School of Medicine
Course Instructor: Grant Writing and Journal Club course (Molecular Biology Program), University of Utah

Course Director: Cellular and Molecular Neuroscience graduate course, University of Utah
Professional Activities

2003 -

      Member of the Society for Neuroscience

2007 -
      Ad hoc reviewer: Journal of Neurophysiology, Journal of Physiology, Frontiers in   

 
      Neuroscience, Journal of Neuroscience, Science Signaling, Translational Psychiatry,  

 
      Cellular and Molecular Life Sciences, Molecular Autism, Neural Plasticity, Journal of 
                  Visualized Experiments (JoVE), Journal of Clinical Investigation, Neurobiology of Learning  

  
      and Memory, PLOS ONE, PLOS Genetics, Neuron, eLIFE, Seminars in Cell and   

                  Developmental Biology. 
2008 -
                  Grant reviewer: Fragile X Research Foundation, Welcome Trust Foundation, The 
      Netherlands Organization for Health Research and Development 
· 21

2013 - 

      Faculty search committee, Department of Neurobiology and Anatomy - University of Utah. 

2013 - 

      Graduate admissions committee: University of Utah Neuroscience Graduate Program.
2014 - 

      Associate Editor: Frontiers in Molecular Neuroscience

2014 -

      TEDxSaltLakeCity: Steering committee member
2016 -

      Review Editor: Frontiers in Synaptic Neuroscience

Honors and Awards
2000                   Summer Research Scholarship. School of Biological Sciences, University of Auckland, New 

    Zealand

2001                   Summer Research Fellowship. Research School of Biological Sciences, Australian National

    University, Canberra, Australia.

2002

    Exchange Abroad Scholarship. University of California, Irvine/University of Otago

2002   

    University of Otago Science Honours Scholarship

2002   

    University of Otago Neuroscience Prize

2003   

    Glenn/AFAR Scholarship for Research in the Biology of Aging

2006   

    Grass Foundation Fellowship in Neuroscience. 

2006   

    Paul Erlich Young Investigators Award. The Johns Hopkins University School of Medicine.

2007   

    Howard Hughes Medical Institute Postdoctoral Fellowship

2008

    Swiss Society for Neuroscience FENS Travel Fellowship

2009

    Imaging structure and function in the nervous system course, Cold Spring Harbor Laboratory, 

    NY. 
2010

    Keystone NIH Symposia Scholarship
2010

    Peter and Patricia Gruber International Research Award in Neuroscience

2011

    International Society for Neurochemistry Young Investigator Award

2011
                NIH K99/R00 award from NINDS
2013 

    Angelman Syndrome Foundation Research Grant. 
2015

    Utah Neuroscience Initiative Collaborative Pilot Award
2016 

    Kavli Fellow – Kavli Foundation
2016 

    E. Matilda Ziegler Foundation for the Blind, Young Investigator Award 

C. Contributions to Science 
1. Cellular and Molecular Mechanisms of Synaptic Plasticity – Arc: Much of my research has been dedicated to elucidating the role of the immediate early gene Arc in synaptic plasticity and information storage in the brain. In 2006, I was co-first author on two Neuron papers that describe, in detail, a mechanistic understanding of Arc's role in endocytosis of AMPA-type glutamate receptors. It was the first study to assign a molecular function to Arc. We also showed that Arc is required for a form of homeostatic plasticity, synaptic scaling of AMPARs, one of the first descriptions of a molecular mechanism for this type of neuronal plasticity. Memory storage depends on new protein synthesis, which had been known since the 60s. Our work provided some of the first insights into what proteins are synthesized (Arc) during learning and why this synthesis was important for memory storage. Finally, in more recent work, we showed that Arc is required for experience-dependent plasticity in vivo in the visual cortex and is essential for maintaining the critical period of ocular dominance plasticity.  
A. Chowdhury S.*, Shepherd J.D.*, Okuno H., Lyford G., Petralia R., Plath N., Kuhl D., Huganir R.L., Worley P.F. Arc Interacts with the Endocytic Machinery to Regulate AMPA Receptor Trafficking. Neuron. 2006 Nov 9;52(3):445-59. (PMCID: PMC1784006)
B. Shepherd J.D.*, Rumbaugh G.*, Wu J. Chowdhury S., Plath N., Kuhl D., Huganir R.L., Worley P.F. Arc Mediates Synaptic Scaling of AMPA Receptors. Neuron. 2006 Nov 9;52(3):475-84. (PMCID: PMC1764219)
C. McCurry C.*, Shepherd J.D.*, Tropea D., Wang K., Bear M.F., Sur M. Loss of Arc renders the visual cortex impervious to the effects of sensory experience or deprivation. Nature Neuroscience. 2010 Apr;13(4):450-7. (PMCID: PMC2864583)
Kyle R. Jenks, Taekeun Kim, Elissa D. Pastuzyn, Hiroyuki Okuno, Andrew V. Taibi, Haruhiko Bito, Mark F. Bear, Jason D. Shepherd. Arc Restores Juvenile Plasticity in Adult Mouse Visual Cortex. PNAS, 2017 Aug 22;114(34):9182-9187. (PMCID: PMC5576785). 
D. Shepherd J.D. Arc - An endogenous neuronal retrovirus? Semin Cell Dev Biol. 2017 Sep 24. pii:  

S1084-9521(17)30471-8.
2. Alzheimer’s Disease: Recent studies have shown that one of the first manifestations of Alzheimer’s disease (AD) is synaptic dysfunction. I was involved in characterizing the first mouse model of AD that recapitulated the full pathology found in human patients (exhibiting Tau tangles and beta-amyloid plaques). I showed that synaptic dysfunction is found prior to overt brain pathology. In a later study, I initiated a project to investigate the role of Arc in APP cleavage. This study showed that Arc contributes to beta-amyloid secretion in dendrites via its role in trafficking Presenilin. Ongoing work in my lab aims to elucidate Arc’s role in APP processing and the role of Arc in controlling critical periods of plasticity that are relevant for targeting cognitive decline associated with aging. 
A. Oddo S, Caccamo A*, Shepherd J.D*, Murphy M.P, Golde T.E, Kayed R, Metherate R, Mattson M.P, Akbari Y, LaFerla F.M. Triple-transgenic model of Alzheimer's disease with plaques and tangles: intracellular Abeta and synaptic dysfunction.  Neuron. 2003 Jul 31;39(3):409-21. 
B. Wu J., Petralia R.S., Kurushima H., Patel H., Jung M., Volk L., Chowdhury S., Shepherd J.D., Dehoff M., Li Y., Kuhl D., Huganir R.L., Price D.L., Scannevin R., Troncoso J.C., Wong P.C., Worley P.F. Arc/Arg3.1 Regulates an Endosomal Pathway Essential for Activity-Dependent β-Amyloid Generation. Cell. 2011 Oct 27;147(3):615-628. (PMCID: PMC3207263)
3. Neurodevelopmental disorders: Work that I was involved in as a graduate student showed that Arc is also dysregulated in Fragile X Syndrome, a common genetic cause of intellectual disability with autism phenotypes. Ongoing studies in my lab aims to characterize synaptic dysfunction that underlies autism spectrum disorders, including Angelman Syndrome.  
A. Uzunova G., Hollander E., Shepherd J.D. The Role of Ionotropic Glutamate Receptors in Childhood Neurodevelopmental Disorders: Autism Spectrum Disorders and Fragile X Syndrome. Current Neuropharmacology, 2014 Jan;12(1):71-98. (PMCID: PMC3915351). 
B. Park S., Park J.M., Kim S., Kim J.A., Shepherd J.D., Smith-Hicks C.L., Chowdhury S., Kaufmann W., Kuhl D., Ryazanov A.G., Huganir R.L., Linden D.J., Worley P.F. (2008). Eukaryotic elongation factor 2 and fragile X mental retardation protein control the dynamic translation of Arc essential for mGluR-LTD. Neuron 2008 Jul 10;59(1):70-83. (PMCID: PMC2743934). 
C. Pastuzyn E.D. and Shepherd J.D. Arc-dependent Homeostatic Synaptic Plasticity Is Altered in Angelman Syndrome Model Mice. Frontiers in Molecular Neuroscience, 2017 Jul 28;10:234. PMCID: (PMCID: PMC5532393). 
Complete List of Published Work in My Bibliography:  

http://www.ncbi.nlm.nih.gov/sites/myncbi/collections/bibliography/46132507/
D. Research Support
Ongoing Research Support

NSF:  NCS-FO. 1533611 (Shepherd, Jorgensen, Menon)



              9/1/2015 – 8/30/2019

Imaging synaptic activity deep in the brain using super-resolution cannula microscopy                 
 
The goal of this project is to develop new imaging methodology to image deep brain structures in freely moving animals. 

Role: Co-PI
E. Matilda Ziegler Foundation for the Blind
(Shepherd) 



         12/1/2016 – 11/31/2019
Investigating the molecular mechanisms of critical period plasticity in the mouse visual cortex

The goal of this project is to elucidate the molecular mechanisms in excitatory cells that govern critical period plasticity in the visual cortex. 

Role: PI

NIMH - R01MH112766   (Shepherd) 





             7/1/2017 – 6/31/2022

Investigating the mechanisms of Arc-dependent synaptic plasticity
The goal of this project is to elucidate the molecular mechanisms of Arc-dependent synaptic plasticity. 
Role: PI
Completed Research Support

NINDS R00NS076364-05  (Shepherd) 




                    08/1/2013 – 07/31/2016

Role of Arc in synaptic/experience-dependent plasticity in mouse visual cortex



The major goal of this project is to investigate the role of Arc in visual cortex plasticity.

Role: PI
Utah Neuroscience Initiative Collaborative Pilot Award (Shepherd and Jorgensen)       08/1/2015 – 07/31/2016
Tracking Arc by super-resolution microscopy in living synapses






The goal of this project is to develop super-resolution live imaging of tagged Arc protein. 

Role: PI
Angelman Syndrome Foundation (Shepherd)




        09/1/2013 – 08/31/2015 Investigating the casual role of Arc in Angelman Syndrome pathogenesis

             

The major goals of this project were to define the interaction of Arc and UBE3A and whether Arc protein expression is disrupted in a mouse model of Angelman Syndrome. 
Role: PI

