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	Swarthmore College
	B.A. with Distinction
	05/1979
	Psychology

	Yale University
	Ph.D.
	06/1986
	Pharmacology



A.	Personal Statement
For twenty-five years I have run a successful cellular physiology research lab with continuous NIH funding and with a strong track record of publications in the field of synaptic transmission and plasticity. We use pharmacological tools, optogenetics, mouse genetics, and brain slice recordings to understand synaptic function. I have served as Associate Editor for the Journal of Neuroscience, was a member of the APS Editorial Board of Physiology, and currently serve on the Editorial boards of the Journal of Neurophysiology and Physiological Reviews. I was the elected Chair of the Gordon Research Conference on Synaptic Transmission in 2006, and was an invited Special Lecturer at the annual Society for Neuroscience meeting in 2008. I have served on the NIH study section, MNPS, the Board of Scientific Counselors for NINDS, and most recently on the NTRC study section. I was elected Fellow of the American Association for the Advancement of Science in 2012 in recognition of my work on synaptic function. Recent focus areas of the lab include hippocampal synaptic plasticity, the effects of addictive drugs and stress in the midbrain reward circuitry, and spinal cord cellular physiology in the context of nociceptive processing.

Our laboratory moved to Stanford University January 2019 and I am excited about the possibilities for new collaborations there with colleagues working in the area of synaptic function and pain.

B.	Positions and Honors
1986 -1989    Postdoctoral Fellow, Dept of Pharmacology, University of California, San Francisco, CA 
			(Supervisor, Dr. Roger A. Nicoll)
1989 -1991    Postdoctoral Fellow, Dept of Mol. Cell. Physiology, Stanford University School of Medicine
			Stanford, CA (Supervisor, Dr. Richard W. Tsien)
1991 -2000    Assistant Professor, Dept of Neurobiology, Duke University Medical Center, Durham, NC
2000 -2006    Associate Professor, Dept of Molecular Pharmacology, Physiology and Biotechnology, 
			Brown University, Providence, RI
2003 -2006    Associate Professor, Department of Neuroscience, Brown University, Providence, RI
2006 -            Professor, Dept. of Molecular Pharmacology, Physiology and Biotechnology, Brown University
	            Professor, Dept. of Neuroscience, Brown University, Providence, RI
2014-	            Co-director, Brown Institute for Brain Science Center for the Neurobiology of Cells & Circuits 
2014- 	            Member, Brown Institute for Brain Science Executive Committee 
2018-2019     Sidney A. Fox and Dorthea Doctors Fox Professor of Ophthalmology, Visual Sciences and Neuroscience
2019- 	            Professor, Dept. of Psychiatry, Stanford University, Stanford, CA
Other Experience and Professional Memberships
Woods Hole Neurobiology course lecturer, 1994-2003, 2008-2010
NIH Internal Review Group MDCN-5, 2000-2004
Associate Editor, Journal of Neuroscience, 2001-2006 						         
Associate Editor, Journal of Neurophysiology, 2002-2013 
Chair, Gordon Research Conference “Synaptic Transmission”, 7/2006   
Editorial Board, Physiology, 2006-2012
NINDS Board of Scientific Counselors, 2008- 2013
Editorial Board, Physiological Reviews, 2010- present
Ad Hoc reviewer NIH internal review groups LAM, CNMT, and ZRG1 MDCN-T, 2014
Ad Hoc reviewer NINDS Board of Scientific Counselors, 2014
Ad hoc reviewer NIH internal review group ZRG1-MDCN-P, 2015
Ad hoc NIH Internal Review Group NTRC, 2017, 2018
Editorial Board, eLife, 2017-present
Honors
Scholar in Residence, University of Pennsylvania Systems and Integrative Behavior, 4/01                        
Special Lecturer, Society for Neuroscience meeting 11/09
Adrian Seminar in Neuroscience, Cambridge University, Cambridge, UK 5/2009
Keynote Speaker, Washington University Neuroscience Retreat, St. Louis, MO, 9/2010
Elected Fellow, American Association for the Advancement of Science 11/2012
Keynote Speaker, Front Range Neuroscience Conference, Fort Collins, CO, 12/2016
Endowed Chair, Brown University, Sidney A. Fox and Dorthea Doctors Fox Professor of Ophthalmology, Visual Sciences and Neuroscience, 2018

C.	Contribution to Science
1. Electrical, anatomical and synaptic properties of inhibitory hippocampal interneurons 
Early in my career ours was one of the first labs to characterize synaptic transmission and plasticity at synapses on GABAergic neurons; at the time, very little was known about the electrical characteristics of these sparsely distributed neurons that have a critical role in controlling excitability. With the then-new patch clamp approach, we explored neuromodulation, characterized distinct interneuron subtypes, and discovered a novel form of synaptic plasticity at excitatory synapses on hippocampal GABAergic interneurons.

McBain, C.J., T.J. DiChiara, J.A. Kauer (1994) Activation of metabotropic glutamate receptors distinguishes two classes of hippocampal interneurons and potentiates excitatory synaptic transmission.  J. Neurosci. 14: 4433-4445.
McMahon, L.L., and J. A. Kauer (1997) Hippocampal interneurons express a novel form of synaptic plasticity.  Neuron 18:  1-11.
McMahon, L.L. and J.A. Kauer (1997) Hippocampal interneurons are excited by serotonin-gated ion channels.  J. Neurophysiol. 78: 2493-2502. 
McMahon, L.L., J.H. Williams and J.A. Kauer. (1998)  Functionally distinct groups of interneurons identified during rhythmic oscillations in hippocampus.  J. Neurosci. 18: 5640-5651.

2. Addictive drugs modify synapses in the midbrain reward/reinforcement circuitry
My lab was a pioneer in defining synaptic plasticity as an essential part of neuroadaptations in central nervous system areas that do not subserve learning per se. At a time when the field was focused on understanding one particular type of plasticity known to contribute to memory formation, our work identified similar synaptic changes in the brain’s reward circuitry as a major consequence of exposure to drugs of abuse. These studies laid the groundwork for what has become a major field in addiction biology and nervous system adaptation. 

S. Jones, Kornblum, J.L., and J.A. Kauer (2000) Amphetamine blocks long-term depression of ventral tegmental area synapses. J. Neurosci. 20: 5575-5580.
Gutlerner, J.L., E.C. Penick, E. M. Snyder and J. A. Kauer (2002) Novel PKA-dependent long-term depression of excitatory synapses. Neuron 36: 921-931.
Li, Y. and Kauer, J. A. (2004) Repeated exposure to amphetamine disrupts dopaminergic modulation of excitatory synaptic plasticity and neurotransmission in nucleus accumbens. Synapse 51: 1-10.
Kauer, J. A. (2004) Learning mechanisms in addiction: synaptic plasticity in the ventral tegmental area as a result of exposure to drugs of abuse. Ann. Rev. Physiol. 66: 447-475. 
3. Long-term potentiation at inhibitory synapses 
There are literally thousands of papers on the topic of long-term potentiation (LTP) at excitatory synapses, but far fewer regarding LTP at inhibitory synapses. In fact about twenty years ago there were papers suggesting that inhibitory synapses cannot potentiate or depress but instead provide a constant source of inhibitory tone. Our lab provided a thorough description of a novel form of LTP in the VTA, and also reported that a single exposure to in vivo morphine entirely erases the ability of these synapses to potentiate. Other drugs of abuse, and even a single exposure to acute stress do the same thing, and my lab has made major contributions to understanding how these events occur. Most recently, the lab has identified the first example of LTP at a glycinergic synapse in the mammalian CNS. Despite the large number of glycinergic synapses in the central nervous system, these are the most understudied and poorly understood synapses. Recording in the spinal cord dorsal horn, we found that an inflammatory cytokine, interleukin 1, known to produce pain responses upon intrathecal injection, causes rapid LTP of glycinergic synapses. This LTP is also triggered by inflammatory pain in vivo. This initial characterization will allow us to define proteins and biochemical cascades that can be modified to control and alter glycine synaptic function. My laboratory has therefore identified several entirely novel types of synaptic plasticity, and by characterizing their signaling cascades has provided new potential therapeutic targets to treat addiction and pain.

Nugent, F.S., Penick, E.C., and Kauer, J.A. (2007) Opioids block long-term potentiation of GABAergic synapses. Nature 446:1086-90.
Kauer, J.A. and Malenka, R.C. (2007) Synaptic plasticity and addiction. Nature Rev. Neurosci. 8: 844-858.
Nugent, F.S., Niehaus, J.L., and Kauer, J.A. PKG and PKA signaling in LTP at GABAergic synapses. (2009) Neuropsychopharmacol. 34:1829-42. PMC2680921
Chirila, A.M., Brown, T.E., Bishop, R.A., Bellono, N.W., Pucci, F.G. and Kauer, J.A. (2014) Long-term potentiation of glycinergic synapses triggered by interleukin 1. Proc. Natl. Acad. Sci. 111(22):8263-8. PMC4050559.

4. We discovered the first example of long-term synaptic plasticity in the brain requiring TRPV1 channels. 
TRPV1 channels are well known to sense and transmit noxious temperature information to the primary sensory afferents and dorsal horn neurons, but their involvement in brain function had been studied very little. Using pharmacological and mouse genetic strategies, we discovered a novel form of LTD in hippocampal neurons that is dependent on these channels. After our paper a number of other investigators working in other brain synapses found similar examples of TRPV1-dependent LTD, and multiple papers have since suggested a key role for these channels in normal hippocampal function, epilepsy, and stroke. 

Kauer, J.A. and Gibson, H.E. (2009) Hot flash: TRPV channels in the brain. Trends Neurosci 32:215-24 (not peer-reviewed).
Gibson, H.E., Edwards, J.G., Page, R. S., Van Hook, M.J. and Kauer J.A. (2008) TRPV1 channels mediate long-term depression at synapses on hippocampal interneurons. Neuron 57: 746-759. PMC2698707
Brown, T. E., Chirila, A. M., Schrank, B.J., and Kauer, J.A. (2013) Loss of interneuron LTD and attenuated pyramidal cell LTP in Trpv1 and Trpv3 KO mice. Hippocampus 23: 662-671. PMC3891370

5. We have identified kappa opioid receptors as a key regulatory element in the control of synaptic function in the reward circuitry and in relapse to cocaine-seeking.
Stress-induced drug seeking is observed in both rodents and in human substance abusers, and may be an important contributor to relapse to drug seeking, an enormous clinical problem. As described above (#3), we found that drugs of abuse or a single stressor entirely blocked LTP at inhibitory synapses in the VTA. We discovered that delivering a kappa opioid receptor antagonist before a stressful stimulus prevented both the loss of LTP and stress-triggered reinstatement of cocaine seeking. Even more interestingly, we have now found that delivering the kappa receptor antagonist after stress restores the LTP and also prevents stress-induced cocaine-seeking. We have recently shown that a single stress exposure causes a strong activation of kappa receptors that shifts them into a conformation that signals independently of ligand binding, a status that remains for up to a week. This is an entirely novel idea of how stress produces persistent effects on CNS function and behavior.

Niehaus, J.L., Murali, M. and Kauer, J.A. (2010) Drugs of abuse and stress impair LTP at inhibitory synapses in the ventral tegmental area. Eur. J. Neurosci. 32: 108-117. PMC2908505
Graziane, N.M., Polter, A.M., Briand, L.A., Pierce, R.C. and Kauer, J.A. (2013) Kappa opioid receptors regulate stress-induced cocaine-seeking and synaptic plasticity. Neuron 77: 942-954. PMC450723
Polter, A.M., Bishop, R.A., Briand, L.A., Graziane, N.M., Pierce, R. C., and Kauer, J.A.  (2014) Post-stress block of kappa opioid receptors rescues LTPGABA and prevents reinstatement of cocaine seeking. Biol. Psychiatry 76: 785-93. PMC 4019343
Polter, A.M., Barcomb, K., Chen, R.W., Dingess, P.M., Graziane, N.M., Brown, T.E., and Kauer, J.A. (2017) Constitutive activation of kappa opioid receptors at VTA inhibitory synapses following acute stress. ELife: DOI: 10.7554/eLife.23785. PMC 5389861

Julie A. Kauer, full publication list:
https://www.ncbi.nlm.nih.gov/myncbi/1d1rxycpwd-slt/bibliography/public/

D.	Research Support

RO1NS088453 (Kauer, PI)		 	 07/01/2014-06/30/2020				
NIH/NINDS			
“Glycine receptor synaptic plasticity”
This project characterizes the proteins and signaling cascades that control glycine receptor synaptic strength in spinal cord dorsal horn. 

2 R01 DA 011289-15 (Kauer-PI)                              							 04/01/2019 – 03/31/2024                  NIH/NIDA                                                                	
“Inhibitory synaptic transmission, stress, and drugs of abuse”
The major goals of this project are to examine effects of stress and addictive drugs on neurons in the ventral tegmental area. 
Completed during the last three years

3R01DA0112​89-15S1 (Kauer/Lipscombe (Multi-PI))   							07/01/13 – 06/30/14  				
NIH Blueprint for Neuroscience Research                 
“Inhibitory Synaptic Transmission, Stress and Drugs of Abuse”
This project investigates novel drug targets for the treatment of neuropathic pain conditions that are currently difficult to treat effectively. Kauer and Lipscombe equally oversaw this project.

2 R01 DA 011289-15 (Kauer-PI)                              							 01/15/2012 – 12/31/2017                  NIH/NIDA                                                                	
“Inhibitory synaptic transmission, stress, and drugs of abuse”
The major goals of this project are to examine effects of stress and addictive drugs on neurons in the ventral tegmental area. 

1RO1 NS055251
NIH/NINDS Diane Lipscombe (Kauer, co-PI)							12/1/2014 – 11/30/2019
 “N-type Calcium Channels in Nociceptive Neurons”			
The major goals of this project are to elucidate molecular and physiological roles of voltage-gated Ca channels in nociceptive neurons projecting to the dorsal horn. Kauer is involved in experiments in Aim 2 measuring synaptic properties in spinal cord slices from mice expressing specific Ca channel splice variants. 

W.M. Keck Foundation
Award #: 004538 (Christopher Moore, PI; Kauer, co-PI)						07/1/2015 - 06/30/2018
“Bioluminescent Optogenetics to Autoregulate Excitable Cells”
This project pioneers the control of excitable cells by optogenetic elements driven by luciferase-produced light. Molecules that are both bioluminescent and light-activated ion channels are expressed in neurons and can be activated by addition of a luciferin substrate. The Kauer lab is using this approach to control hippocampal and ventral tegmental area neurons. 

2T32GM077995-06A1
“Predoctoral Training Program in Trans-Disciplinary Pharmacological Sciences” (Kauer, PI)																07/01/2010 - 06/30/2021
This training grant is for Ph.D. Pharmacology students and supports four slots per year.
