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A. Personal Statement 
I hold the position of full Professor of Medical Science at Brown University in the Department of Molecular 
Pharmacology, Physiology, and Biotechnology.  I have a broad background in pharmacology, with specific 
training in molecular biology and electrophysiology techniques studying signal transduction pathways using 
pharmacological reagents, electrophysiological (slice and patch clamping), and biochemical techniques.   We 
have developed compounds such as CN2097 that enhance BDNF signaling, LTP and restore behavior in 
chronic mild stress mice: This compound provides a promising new treatment for affective disorders and 
anxiety.  As PI on several University- and NIH-funded grants, I have the research expertise to perform the 
proposed studies. 
 
Marshall J, Zhou XZ, Chen G, Yang SQ, Li Y, Wang Y, Zhang ZQ, Jiang Q, Birnbaumer L, Cao C. 
Antidepression action of BDNF requires and is mimicked by Gαi1/3 expression in the hippocampus. 
Proc Natl Acad Sci U S A. 2018 Mar 5. pii: 201722493. doi: 10.1073/pnas.1722493115. [Epub ahead of print] 
PMID: 29507199. 
Marshall, J, Szmydynger-Chodobska J, Rioult-Pedotti MS, Lau K, Chin AT, Kotla SKR, Tiwari RK, Parang K, 
 Threlkeld SW, Chodobski A (2017) TrkB-enhancer facilitates functional recovery after traumatic brain 
 injury. Sci Rep 7:10995. 
Marshall, J., Wong, KY., Parang, K., Tiwari, R., Spaller, MR., Rupasinghe, CN., Berberoglu, ED., Zhao, X 
 Sinkler, C., Liu, J., Lee, I., Huttemann, M and Dennis J. Goebel, DJ.  Inhibition of NMDA-induced retinal 
 neuronal death by polyarginine peptides is linked to the attenuation of stress-induced hyperpolarization of 
 the inner mitochondrial membrane potential J Biol Chem. 290, 22030-48 (2015). 
Cao, C., Rioult-Pedotti, M.S., Migani, P., Yu, C.J., Tiwari, R., Parang, K., Spaller, M.R., Goebel, D.J. and 
Marshall, J. Impairment of TrkB-PSD-95 Signaling in Angelman Syndrome. PLoS Biol 11, e1001478 (2013). 
  
B. Positions and Honors 
2005-present Professor of Medical Science, Brown University 
1998-2005  Associate Professor, Brown University 
1997-present Adjunct Professor, Cornell University 
1995-1998  Upjohn Assistant Professor of Pharmacology, Brown University 
1992-1994  Associate Research Scientist, Pharmacology Dept., Yale University 
1989-1992  Postdoctoral fellow, Pharmacology Dept., Yale University 
 
Other Experience and Professional Memberships 
1989-   Member, Society for Neuroscience 
 
Honors 
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1990   European Young Neuroscientist Investigator Award. 
1993-4   American Heart Fellow 
1995-1998  Upjohn Assistant Professor of Pharmacology 
 
C. Contribution to Science 
 
1.  My early publications focused on the function of ionotropic glutamate receptors, focusing on kainate receptors. 
It is well documented that pathologies associated with stroke damage in the CNS result from glutamate 
excitotoxicity, mediated by activation of ionotropic glutamate receptors (NMDA and Kainate/AMPA).  We are 
interested in the trafficking and localization of kainate receptors to pre- and post-synaptic sites.  We have found 
that the MAGUK (membrane-associated guanylate kinase) family of postsynaptic density (PSD) proteins can 
mediate kainate receptor clustering and anchoring at the membrane surface by binding the intracellular C-
terminal tails of the receptors. Using NMR and fluorescence spectroscopy we characterized the interaction 
between the ionotropic glutamate receptor subunit, GluR6, and the PDZ1 domain of the synaptic associated 
protein, PSD-95/SAP90. Additionally, the same molecules provide a scaffold for the assembly of transduction 
complexes thus coupling kainate receptors to downstream signaling processes. I served as the primary 
investigator or co-investigator in all of these studies.  
 
 Ren Z, Riley NJ, Garcia EP, Sanders JM, Swanson GT, Marshall J. (2003) A Trafficking Checkpoint 
Controls Kainate Receptor Heterodimerization. J. Neuroscience 23, 6608-16. 
 Piserchio, A.,  Pellegrini, M.,  Mehta, S., Blackman, S.M.,  Garcia, E.P., Marshall, J., and Mierke, D.F (2002) 
Structural Characterization of the Intermolecular Interaction of SAP90 with the GluR6-subunit of Kainate 
Receptors J. Biol. Chem. 277: 6967-6973. 
 Mehta, S., Wu, H., Garner, C.C., and Marshall, J (2001) Intramolecular interactions regulate SAP97 binding 
to kainate receptors. J. Biol. Chem. 276: 16092-16099. 
  Garcia, E.P., Mehta, S., Blair, L.A.C., Wells, D.G., Shang, J., Fukushima. T., Fallon, J.R., Garner, C.C., 
and Marshall, J. (1998) SAP90 binds and clusters kainate receptors causing incomplete desensitization. 
Neuron 21, 727-39. 
 
2. In addition to the contributions described above, my lab has focused on growth factor modulation of CaV1.2 
and CaV1.3 neuronal L-type calcium channels.    We demonstrated that the CaV1.3-induced regulation of 
pCREB arose through Shank interactions with CaV1.3, which, via Homer, linked the channels to IP3-
sensitive calcium stores.  Neuronal survival is promoted by growth factors, such as IGF-1 (insulin-like growth 
factor-1) and brain-derived neurotrophic factor (BDNF), and these studies showed that the neuroprotective 
mechanism of growth factors is through an elevation of Ca2+ which activates signaling pathways that promote 
survival.  These studies have provided significant insights into the signaling mechanisms that regulate neuronal 
death, with particular relevance to disorders such as stroke and epilepsy. 
 
 Gao, L., L.A.C. Blair, G.D. Salinas, L.A. Needleman and J. Marshall. (2006).  IGF-1-modulation of CaV1.3 
calcium channels depends on Ca+2 release from IP3-senstitive stores and CaMKII-phosphorylation of the 
alpha1 subunit EF hand.  J.Neurosci. 26, 6259-68. 
 Marshall J, Dolan BM, Garcia EP, Sathe S, Tang X, Mao Z, Blair L.A.C. (2003) Calcium channel and 
NMDA receptor activity differentially regulate nuclear C/EBP levels to control neuronal survival.  Neuron 39: 
625-629. 

               Bence. K.K., Blair, L.A.C., and J. Marshall.  (2000)  Potentiation of neuronal L calcium channels by IGF-1 
requires phosphorylation of the a1 subunit on a specific tyrosine residue.  Neuron 27, 121-131. 
 
3. In recent studies my lab has focused on Angelman syndrome (AS) BDNF signaling and developed a novel 
compound (CN2097) that is anticipated to lead to a new treatment for this disorder.  We found that the association 
of the postsynaptic density protein PSD-95 with TrkB is critical for intact BDNF signaling, and that the high levels 
of Arc in AS interferes with BDNF-induced recruitment of PSD-95 and other effectors to TrkB.  In an innovative 
approach to develop high affinity PSD-95 PDZ modulators, we synthesized a selective cyclic peptide inhibitor, 
CN2097, targeting the PDZ-domain of PSD-95 that disrupts the interaction between Arc and PSD-95 to restore 
BDNF signaling and improve the induction of LTP in a mouse model of AS. 
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  Cao, C., Rioult-Pedotti, M.S., Migani, P., Yu, C.J., Tiwari, R., Parang, K., Spaller, M.R., Goebel, D.J. & 
Marshall, J. Impairment of TrkB-PSD-95 Signaling in Angelman Syndrome. PLoS Biol 11, e1001478 (2013). 

Cao, C., Huang, X., Han, Y., Wan, Y., Birnbaumer, L., Feng, GS.,  Marshall, J., Jiang, M and  Chu, W.M 
(2009).  Requirement of Gai1 and Gai3 for activation of the Akt/mTORC1 pathway by epidermal growth factor. 
Science Signal. 2(68):ra17.  

Jeyifous,O., Waites, Specht, CG., Fujisawa, S; Schubert, M., Lin, EI., Marshall, J., Aoki, C; de Silva,T., 
Montgomery, JM., Garner, CC; and Green WN.  (2009) SAP97 and CASK mediate sorting of NMDA receptors 
through a previously unknown secretory pathway. Nature Neuroscience 12, 1011-1019. 
 
Complete List of Published Work in MyBibliography: 
 
http://www.ncbi.nlm.nih.gov/sites/myncbi/john.marshall.3/bibliography/45517118/public/?sort=date&direction=a
scending. 
   
D. Research Support.   
 
Ongoing Research Support 
 
NIMH/NIH        Marshall (PI)        9/14/16 – 8/31/18 
1R21MH104252-01A1 
A novel BDNF potentiator for treating cognitive dysfunction in Angelman Syndrome 
The major goals of this project are to examine if a novel water-soluble cyclic-peptide drug (MW 2376), 
CN2097, that crosses the BBB to selectively target PSD-95 will reinstate BDNF-signaling and restore cognitive 
deficits in AS mice. 
SPECIFIC AIMS 
Aim 1: Investigate the signal transduction effects of CN2097 
We hypothesize that the dose of CN2097 required to ameliorate the impaired BDNF signaling and synaptic 
plasticity in the AS mouse model will mitigate cognitive deficits. CN2097 is a peptidomimetic water-soluble 
cyclic drug (MW 2376) comprised of D-retro inverso amino acids, with a half-life in vivo of ~2 h, and which can 
cross the BBB. To optimize CN2097 delivery in preparation for studies in Aim 2, we will determine the optimal 
route of delivery, therapeutic dose, and duration of CN2097 action on in vivo signaling and plasticity. Aim 1.1 
will assess CN2097 action on in vivo signaling, using western blot analysis probed with phospho-specific 
antibodies to assay the ability of CN2097 to rescue deficits in CaMKII and Akt signaling in AS mice. Aim 1.2 
will study the effects of CN2097 on reversing the well-established LTP impairment observed in the CA1 
hippocampus of AS mice6,10,11. 
Aim 2: To assess the efficacy of CN2097 in rescuing neurobehavioral deficits. 
The goal of this aim is to determine the effects of treatment with CN2097 on two neurobehavioral domains 
associated with impaired function and different brain regions. Aim 2.1 will use contextual and cued fear 
conditioning tasks associated with hippocampus and amygdala, and Aim 2.2 will use executive function tasks 
(spatial working memory, relational learning, and response conflict resolution) associated with prefrontal 
cortical areas. 
 
No Overlap 
 
 
NINDS/NIH       Marshall (PI) Chodobski (MPI)  7/1/2016 – 6/30/2021  
A Novel Cyclic Peptide-Based Treatment for TBI  
The major goal of this project is to test the efficacy of cyclic peptides in reducing the magnitude of secondary 
injury and the neuronal loss resulting from neurotrauma caused by the controlled cortical impact model of TBI. 
 
SPECIFIC AIMS 
Aim 1 – To assess the efficacy of post-TBI treatment with CN2097 in reducing the magnitude of secon-

dary injury and the neuronal loss resulting from neurotrauma. 
In this specific aim, we will evaluate the ability of CN2097 to mitigate secondary injury by assessing the clinically 



Program Director/Principal Investigator (Last, First, Middle): Marshall, J 

relevant endpoints. Specifically, we will: 
Aim 1.1. Determine the effect of CN2097 on the permeability of the BBB and the extent of formation of post-

traumatic brain edema. We will also monitor neuronal death at 24 h post-TBI and assess the overall 
loss of neural tissue at 4 wk after TBI. 

Aim 1.2. Determine the effect of CN2097 on activation of JNK and production of proinflammatory mediators 
in the injured brain tissue, and the magnitude of post-traumatic influx of inflammatory cells. 

Aim 1.3. Assess the ability of CN2097 to cross the BBB and determine its regional distribution in the injured 
brain. 

Aim 2 – To assess the efficacy of post-TBI treatment with CN2097 in attenuating deficits in BDNF 
synaptic plasticity and signaling. 

In this specific aim, we will evaluate the ability of CN2097 to restore hippocampal function after TBI. These 
experiments will involve in vitro brain slice preparations from rats sustaining TBI and treated with CN2097 or 
from intact animals. Specifically, we will: 

Aim 2.1. Assess the efficacy of CN2097 in restoring synaptic plasticity. 
Aim 2.2. Determine whether CN2097 attenuates synaptic loss after TBI. 
Aim 2.3. Determine whether CN2097 attenuates BDNF signaling pathway deficits in TBI. 

Aim 3 – To assess the efficacy of CN2097 in rescuing neurobehavioral deficits resulting from TBI. 
In this specific aim, we will evaluate the ability of CN2097 to improve short-term (1 wk post-TBI) and long-term 
(4 wk post-TBI) multi-domain neurobehavioral performance after TBI. Specifically, we will: 

Aim 3.1. Determine the effects of CN2097 on spatial learning after TBI using the Morris water maze. 
Aim 3.2. Determine the effects of CN2097 on anxiety after TBI using an open field task. 
Aim 3.3. Determine the effects of CN2097 on simple and complex auditory processing after TBI. 

 


