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Education and Training

1992
2001

2001-2004
2005-2007

BS, Biology, Indiana University, Bloomington, IN

Ph.D., Medical Neurobiology, Indiana University School of Medicine, Indianapolis, IN;
Mentor: Harlan E. Shannon

Thesis: ‘The Role of the Muscarinic Cholinergic System in Prepulse Inhibition of the
Acoustic Startle Reflex: Implications for Schizophrenia.’

Post-doctoral Fellow, Eli Lilly and Company, Indianapolis, IN; Mentor: Beth J. Hoffman
Post-doctoral Fellow, Vanderbilt University, Nashville, TN; Mentor: P. Jeffrey Conn

Academic Appointments

1989-1992

1992-1993

1993-1996

2008-2010
2010-present
2010-present

2014-present

Research Assistant, Indiana University, Bloomington, IN; P.l. Dr. William Timberlake,
general learning paradigms in foraging behaviors of rats.

Research Assistant, Indiana University School of Medicine, Indianapolis, IN; P.I. Dr. Jim
Murphy, alcohol drinking behavioral studies with alcohol-preferring (P) and nonalcohol-
preferring (NP) rats.

Research Assistant, Indiana University School of Medicine, Indianapolis, IN. P.I. Dr.
Bernadino Ghetti, characterization of the molecular genetics and protein chemistry of
human prion diseases.

Research Biologist, VA Tennessee Valley Healthcare System, Nashville, TN.

Assistant Professor of Pharmacology, VU

Director, In Vivo and Translational Pharmacology, Vanderbilt Center for Neuroscience
Drug Discovery, VU

Development Director, Vanderbilt Center for Neuroscience Drug Discovery, VU

Professional Organizations

American Chemical Society (ACS), 2018
American Society of Pharmacology and Experimental Therapeutics (ASPET), 2012-present
Society for Neuroscience (SFN), 2004-present

Professional Activities

Intramural:
2007-2009

2007-2009
2014-present

Member, Vanderbilt University MCN 9" Floor Neuroscience Build-Out Committee,
Designed Original Plan and Budget for Vanderbilt University Rat Neurobehavioral Core
Member, Vanderbilt Medical Center Institutional Animal Care and Use Committee
Director, Vanderbilt University Rat Neurobehavioral Core
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2014-present Development Director, VCNDD, VU; Coordinated the infrastructure across Vanderbilt
University, including working directly with the VU Offices of the Provost and Vice Provost
for Research, VU Office of General Counsel, Dean of Basic Science, VUMC and
Vanderbilt Center for Technology Transfer and Commercialization, to establish and
enable VU to act for the first time as the Sponsor for an open IND and Phase | clinical
study for development of a novel treatment VU319 for Alzheimer’s Disease.

2015-2016 Co-Director, Vanderbilt Program in Molecular Medicine

2017-present Member, Interdisciplinary Program in Neuroscience for Undergraduates at VU
2017-present Member, Vanderbilt Center for Addiction Research

2018 Member, Vanderbilt Brain Institute

2018-2020 Member, Pharmacology Qualification Committee

Extramural:

Service at National/International Level

2011 Organizer and Chair 8th International Brain Research Organization World Congress of

Neuroscience meeting symposium entitled ‘Novel Genetic and Pharmacologic Tools for
Muscarinic Acetylcholine Receptor Subtypes for the Treatment of CNS Disorders,’
Florence, Italy.

2014 Organizer and Chair American Society of Pharmacology and Experimental Therapeutics
meeting symposium entitled ‘Sleep Disruptions Associated with Neuropsychiatric and
Degenerative Disorders: Implications, Preclinical Models and Development of Novel
Pharmacotherapies’.

2015 Organizer and Chair American Society of Pharmacology and Experimental Therapeutics
meeting symposium entitled ‘Novel Therapeutic Targets and Preclinical Models of Post-
traumatic Stress Disorder’.

2016 Organizer and Chair Winter Conference on Brain Research meeting symposium entitled
‘Novel Mechanism for Modulating Prefrontal Cortical Circuitry for the Treatment of
Neuropsychiatric’.

2018-2020 Member, NIH/NIDA Board of Scientific Counselors (BSC)

Reviewing Activities

Ad hoc for the following journals:

ACS Chemical Neuroscience, Neuropsychopharmacology, Journal of Pharmacology and Experimental
Therapeutics, European Journal of Pharmacology, Neuropharmacology, Behavioural Brain Research,
Pharmacology, Biochemistry, and Behavior, Neuroscience

Ad hoc for the following grant study sections (NIH and Foundations):

2011 (Feb)  NIMH UO1 NCDDG grant submission, NIMH contract proposal submissions aimed at developing
fast-fail experimental medicine networks to examine compounds for treatment of mood and
anxiety spectrum disorders.

2015 (Feb)  NIH Biobehavioral Regulation, Learning and Ethology Study Section

2015 (June) NIH Biobehavioral Regulation, Learning and Ethology Study Section

2015 (Feb)  NIMH Clinical Trials of Novel Interventions for Mental Disorders (R61/R33)

2016 Dennis Weatherstone Predoctoral Fellowship, Autism Speaks

2016 (Feb)  NIMH Clinical Trials of Novel Interventions for Mental Disorders (R61/R33)

2017 (Oct)  NIMH Clinical Trials of Novel Interventions for Mental Disorders (R61/R33)

2018 (Feb)  NIMH Clinical Trials of Novel Interventions for Mental Disorders (R61/R33)

Awards or Recognitions for professional activities:
1991 Howard Hughes Undergraduate Research Award




1993

1996
1997

2011
2012
2014
2017

Travel Award, Association for the Advancement of Mental Health Research and Education
Travel Grant, International Molecular Biology of Prion Disease Meeting, Royal Society, London,
England

Travel Award, 7th International Symposium on Subtypes of Muscarinic Receptors, Vienna, VA.
Eli Lilly & Company Travel Award, International Congress on Schizophrenia Research,
Colorado Springs, CO

Finalist Janssen Rising Star Translational Research Award

Avis and Clifford Barrus Medical Foundation Award for Research on Depression in Women

Avis and Clifford Barrus Gift Award

Vanderbilt University recognition award for Most Cited 2014 Scientific Publication for Assistant
Professor

Teaching Activities

Vanderbilt University School of Medicine Courses:

2010-2013

Lecturer VMSII Brain and Behavior Module, Developed Two New Lectures:
1) ‘Pharmacological Treatment of Dementia’ (1 Lecture, 90 minute session)
2) ‘Pharmacology of Analgesia | & II’ (1 Lecture, 90 minute session)

Vanderbilt University Graduate School Courses:

2007-2014

2012-2014
2015, 2018

2009-2012

2017

Lecturer, PHAR 8327: Modern Drug Discovery (2 Credit hours: Total 16 Lectures, 120 minute
sessions; provided 4 Lectures in this survey format)

Course Director, PHAR 8327: Modern Drug Discovery (2 Credit hours)

Course Director and lecture, Developed Revised PHAR 8327: Modern Drug Discovery (2 Credit
hours: Total 28 Lectures, 90 minute sessions; provided 7 Lectures in this revised format)
Lecturer, An Organ Systems Approach to Experimental Targeting of the Metabolic Syndrome
Summer Course: Developed One New Lecture

1) ‘Pharmacokinetics: how much and how often should | give my drug?’ (1 Lecture, 120 minute
session

Lecturer, NURO 8365: Neurobiology of Disease, (3 Credit hours) Developed Two New Lectures:
1) ‘Vascular Dementia’ (1 Lecture, 120 minute session)

2) ‘Why did recent novel drug mechanisms fail in clinical development for AD?’ (1 Lecture, 120
minute session)

Vanderbilt University Undergraduate College of Arts and Sciences Courses:

2013-2016

2015, 2016
(Fall)
2016 (Spring)

2017 (Fall),
2018 (Spring)

2007-2009
2007-2009
2007-2009
2010-2018
2010-2018
2010-2018

Lecturer, NSC 3235: Biological Basis of Mental Disorders (3 credit hours):

1) ‘Neurobiology of Depression’ (1 Lecture, 90 minute session)

2) ‘Drug Discovery in Academia: Development of a Novel Treatment for Schizophrenia’ (1
Lecture, 90 minute session)

Course Director and Lecturer NSC 3891: Modern Drug Discovery for the CNS

Developed new undergraduate course (3 credit hours, total 28 lectures, 75 minute sessions)
Course Director and Lecturer NSC 1001.2: ‘How To Develop A Drug For My Grandmother’s
Dementia’; Developed new undergraduate course (1 credit hour, 8 total 90 minute sessions, 1
50 minute session)

Course Director and Lecturer NSC 3245-01: Drug Discovery for Neuropsychiatric Disorder
Revised version of my NSC 3891 undergraduate course (3 credit hours, total 28 lectures, 75
minute sessions). Course will be offered in Fall 2018 and Spring 2019.

Co-Mentor, NSC 3861: Undergraduate Research (2 credit hours)

Co-Mentor, NSC 3862: Undergraduate Research (2 credit hours)

Co-Mentor, NSC 4999: Undergraduate Honors Research (2-4 credit hours)

Mentor, NSC 3861: Undergraduate Research (2 credit hours)

Mentor, NSC 3862: Undergraduate Research (2 credit hours)

Mentor, NSC 4999: Undergraduate Honors Research (2-4 credit hours)
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Research Supervision

Postdoctoral Fellows:

2005-2006
2006-2008
2006-2007
2007-2010
2007-2010
2009-2011
2009-2011
2010-2011
2011-2014

2015-2017
2012-present

Marketa Marvonova, VUMC Pharmacology, co-mentor Jeff Conn; currently, Chair and Associate
Professor; School Pharmacy North Dakota State University

Noor Tantawy, Vanderbilt University Institute Imagining Sciences (VUIIS), co-mentor John Gore;
currently Faculty Radiology and Radiological Sciences Core VUIIS

Elizabeth Hackler, VUIIS, co-mentor John Gore; currently Director, Medical Information and
Communications, Lundbeck Pharmaceuticals

Nellie E. Byun, VUIIS, co-mentor John Gore; currently Program Manager preclinical
pharmacological MRI for the Center for Small Animal Imaging, VUIIS

Analisa D. Thompson, VUMC Pharmacology, co-mentor Jeff Conn, currently Staff Scientist,
Head Behavioral Pharmacology, Hamm Laboratory

Beth Herman, VUMC Pharmacology, co-mentor Jeff Conn, currently Teaching Faculty, Georgia
Military College

Kera Lawson, VUMC Pharmacology, currently Scientific Review Officer, Center for Scientific
Review at NIH

Brett English, VUMC Pharmacology, co-mentor Wes Ely, Director, Clinical Development

Clinical Development Lead, Arena Pharmaceuticals

Russell J Amato, VUMC Pharmacology, Medical Science Liaison, Genomind, Inc

Barak Gunter, VU Pharmacology, Study Director, MPl Research

Robert W, Gould, VU Pharmacology, Received 2016 Pathway to Independence
Award(K99/R00); Promoted Instructor 2018

Graduate Students:

2010-2015

2010-2016
2018-present
2018-present

Michael T. Nedelcovych Drug Discovery Scientist, Johns Hopkins Drug Discovery,
Dracen Pharmaceuticals

2006-2009
2010-2017
2010-2016
2010-2015
2011-2015
2012-present
2012-2018
2014-present
2016-present

Michael D. Grannan Drug Discovery Scientist, Aquinnah Pharmaceuticals
Jason Russell Funded by International IGP Student Stipend
Laura Teal Funded by T32 Pharmacology training grant
Dissertation Advisory Committees:

Alexis S Hammond MSTP Program Member

Isaac D. Zike Pharmacology = Member

Michael D. Grannan Pharmacology = Member, Mentor

Michael T. Nedelcovych Pharmacology = Member, Mentor

Rebecca Klar Pharmacology = Member

Yuantee Zhu MSTP Program Member

Yun Young Yim Pharmacology = Committee Chair

Asante Kamkwalala Neuroscience Member

Mabel Seto Pharmacology = Member

Kayla Shumate Pharmacology = Committee Chair

2017-present

Vanderbilt Undergraduate Student Researchers:

2006-2008
2008-2010
2010-2011
2010-2011
2012-2014
2013-2014
2013-2016
2014-2016
2014-2016

Alex S Kane

John D. Rosanelli Jr.
Abimbola Ayangbesan
Nikhila Reddy
Rachael Saporito
Erica Tsali

Xuewen Gong

Jacob Ball

Thomas O’Gorman



2015-2016
2015-2016
2015-2016
2016-2018
2016-2018

Eunice Hah-eun Shin
Caroline Bertsch
Zhuoyan Lu

Erica Anne Williams
Lee S. Schmidt

2016-present Nathan D lyer
2018-present Richard J. Fu

Summer Vanderbilt Undergraduate Research Fellowship Awards:

2007

2014

2015

2016

2017

2018

Alex S. Kane

ASPET Summer Undergraduate Research Fellowship
Best Summer Research Project and Presentation Award
Xuewen Gong

ASPET Summer Undergraduate Research Fellowship
Thomas O’Gorman

ASPET Summer Undergraduate Research Fellowship
Jacob Ball

Vanderbilt University Summer Research Scholarship
Lee S. Schmidt

Vanderbilt University Summer Research Scholarship
Nathan D. lyer

Littlejohn Fellowship Program

Vanderbilt University Summer Research Scholarship

Vanderbilt Undergraduate Neuroscience Honors Theses:

2008

2010

2016

2016

2016

2018

Alex S. Kane
‘The Effects of M. Allosteric Agonists in Several Preclinical Models Predictive of
Antipsychotic-like Activity’, High Honors; Currently: Resident Physician in
Psychiatry, Columbia University

John D. Rosanelli Jr.
‘YU0152100, a selective Ms Muscarinic Cholinergic Receptor Positive Allosteric
Modulator, Produces Antipsychotic and Cognitive Enhancement-like Activity in
Rats’, Honors; Currently: Analyst, Constellation Technology Ventures

Xuewen Gong
‘The possible effect of Muscarinic Acetylcholine Receptor Allosteric Modulators
on rodent model for cocaine abuse’, Honors; Currently: Clinical Research
Assistant, Vanderbilt Center for Cognitive Medicine, Department of Psychiatry
and Behavioral Sciences, VUMC

Thomas O’Gorman
‘The Development of M1 PAMs for the Treatment of Sepsis-Induced Delirium’;
High Honors; Currently: University of North Carolina, Chapel Hill Medical School,
Class of 2020

Jacob Ball
‘Potential Antipsychotic-like and Cognitive Enhancing Activity of M1 and/or M.
Positive Allosteric Modulators in a Preclinical Model of NMDA Receptor
Hypofunction in Schizophrenia’, High Honors; Currently: Rutgers, New Jersey
Medical School, Class of 2020

Lee S. Schmidt
‘Bridging the Gap Between Clinical Populations and Preclinical Models of Autism
Spectrum Disorder’, High Honors; Currently: Duke School of Medicine, Class of
2022



Research Staff Scientists:

2007 Robert Kline
2008-2009 Alex S. Kane
2009-2013 Rebekah Lambert
2009-2013 Sarah Jo Howard
2010-2015 Jermaine Wilson
2010-2015 Analisa Thompson
2011-2015 Weimin Peng
2012 Dina McGinness
2014-2016 Josh Luffman
2014-2015 Xiaoyan Zhang
2017-present Rebecca Sales
2018-present Hudson Robb

Research Program Funding

Current:
07/01/2013-06/30/2018

9/16/14-08/31/18

9/10/15-6/30/18

12/20/2017-12/19/2019

7/1/17-6/30/20

8/1/17-5/31/20

8/1/17-4/30/22

5/11/18-11/10/19

National Institute of Mental Health (RO1MH082867-06; PI Lindsley)
‘Selective M1 mAChR allosteric modulators for the treatment of schizophrenia’
Role: Co-Investigator; $250,000 direct costs (current funding period)

William K. Warren Foundation (UNIV58493; PI Lindsley)
‘Clinical Development of Schizophrenic Agents’
Role: Development Director; $1,000,000 direct costs (current funding period)

National Institute of Mental Health (U19MH106839; Pl Conn)

‘Development of an M1 PAM experimental therapeutic for schizophrenia’

Role: Development Leader Project 1; $1,353,941 direct costs (current funding
period)

Lundbeck Pharamceuticals (UNIV60006; PI Conn)

‘Development M4 PAMs for Schizophrenia’

Role: Head Translational Pharmacology; $1,574,307 direct costs (current funding
period)

Department of Defense (W81XWH-17-1-0266; Pl Niswender)

‘The role of metabotropic glutamate 7 in the etiology and treatment of Rett
syndrome’

Role: Co-Investigator; $395,156 direct costs (current funding period)

National Institute of Mental Health (1R01MH113543-01; PI Niswender)
‘Development of a Selective Metabotropic Glutamate Receptor 7 Allosteric
Modulator Probe’

Role: Co-Investigator; $255,004 direct costs (current funding period)

National Institute on Aging (1IR01AG054622-02; Pl Jones)
‘M1 PAMs for Age-Related Cognitive Impairments’
Role: PI; $611,028 direct costs (current funding period)

Ono Pharmaceutical Co., Ltd. (UNIV58578; Pl Jones)
‘Potassium ion channel Ligands for Neuropsychiatric Disorder
Role: PI; $181,250 direct costs (current funding period)



Completed:
4/01/05 — 2/28/09

2/1/2006 -11/31/2006

12/1/2006-3/31/2008

11/27/2007-3/31/2011

12/1/2007-4/1/2012

4/1/2008-12/1/2011

12/9/2008-12/9/2012

8/28/2009-11/31/2015

2/19/2010-12/31/2015

4/1/2010-3/31/2016

7/15/2010-4/30/2014

National Institute of Mental Health (2R01MHO073676-11; Pl Conn)
‘Muscarinic receptor activators as novel antipsychotic agents’
Role: Co-Investigator; $2,591,998 total direct costs

PhRMA Foundation, PostDoctoral Fellowship Pharmacology/Toxicology (Pl
Jones); ‘In Vivo Characterization of for Schizophrenia’
Role: PI; $40,000 total direct costs

National Institute of Mental Health (1F32MH076371-01; Pl Jones)
2006 NRSA Postdoctoral Training Fellowship

‘mGIuR5 Allosteric Potentiators’

Role: PI; $73,563 total direct costs

Seaside Therapeutics (VUMC33842; Pl Conn)

‘Discovery of Novel mGIuR5 Allosteric Antagonists’

Role: Co-Investigator; Leader of In vivo pharmacology team
$3,094,464 total direct costs

Michael J. Fox Foundation (LEAPS Award; Pl Conn)

‘Discovery of mGIuR4 potentiators for symptomatic and disease-modifying
treatment of PD’

Role: Co-Investigator; Leader of in vivo pharmacology team

$3,209,590 total direct costs

Department of Veterans Affairs CDA-2 Career Development Grant (Pl Jones)
‘Selective GlyT1 Inhibitors: Novel Treatment Approach for PTSD’
Role: PI; $73, 563 total direct costs

Johnson & Johnson (VUMC34998; Pl Conn)

‘Discovery of mGIuR5 potentiators for schizophrenia’.

Role: Co-Investigator; Leader of in vivo pharmacology team;
$4,549,320 total direct costs

National Institute of Mental Health (1R01 MH086601-01; Pl Jones)
‘M4 Positive allosteric modulators for the treatment of schizophrenia’
Role: PI; $1,232,600 total direct costs

National Institute of Mental Health (1U01 MH087965; PI Conn)
‘Vanderbilt NCDDDG for Discovery of Novel Treatments for Schizophrenia’
Role: Co-PI, Director of In Vivo pharmacology team; $5,993,948 total direct costs

National Institute of Neurological Disorders and Stroke

(RO1 NS065867; PI Zixiu)

‘M1 and M4 mAChRs in striatum-implication in treatment of movement disorders’
Role: Co-Investigator; $1,066,603 total direct costs

National Institute of Neurological Disorders and Stroke
(R37 NS031373; PI Conn)

‘Functions of Metabotropic Glutamate Receptor Subtypes’
Role: Co-Investigator; $854,372 total direct costs



8/1/2010-12/31/2013

1/20/2011-11/30/2015

2/1/2011-6/30/2016

9/18/2012-8/312016

9/19/2012-9/18/2015

12/21/2012-8/15/2016

1/8/2013-11/30/2015

2/01/2013-12/31/2016

10/01/2014-9/30/2016

2/1/15-1/30/16

4/1/2015-3/31/2018

Grants to Trainees:
7/1/14-6/30/16

Michael J. Fox Foundation (VUMC36885; PI Jones)

‘The role of mGIluR4 in the modulation of L-DOPA-induced motor performance
and dyskinesia in a rat model of PD’

Role: PI; $20,422 total direct costs

National Institute of Mental Health (RO1 MHO73676-10; Pl Conn)
‘Muscarinic receptor activators as antipsychotic agents
Role: Co-Investigator; $1,350,631 total direct costs

National Institute of Mental Health (RO1 MH062646; Pl Conn)
‘Regulation of Signaling by mGIuR5’
Role: Co-Investigator; $1,389,872 total direct costs

National Institute of Mental Health (1R01 MH099649; Pl Byun)

‘Imaging the antipsychotic actions of metabotropic glutamate receptor-2
activators’

Role: Co-Investigator; $740,000 total direct costs

Bristol Myers Squibb (VUMC 39328)

‘mGluR4 PAMSs for Parkinson’s Disease’

Role: Co-PI, Director of In Vivo pharmacology team
$7,051,282 total direct costs

AstraZeneca (VUMC40457; Pl Conn)

‘Discovery of Novel M4 Positive Allosteric Modulators’
Role: Co-PI, Director of in vivo pharmacology team;
$3,203,125 total direct costs

National Institute of Mental Health (U19 MH097056; co-PI Jones)

‘Development of mMGIUR5 NAMS for Treatment of Major Depression’

Role: Co-PlI, Project 1 Director of in vivo pharmacology team; $2,405,322 total
direct costs

Avis and Clifford Barrus Medical Foundation (PI Jones)
‘Selective mGIuR5 NAMSs for the Treatment of Schizophrenia in MDD’
Role: PI; $300,000 total direct costs

Autism Speaks Foundation (UNIV58923; Pl Jones)
PACT Expansion: Jones Lab Collaboration with the Autism Speaks
Role: PI; $310,459 total direct costs

Michael J. Fox Foundation (10000; Pl Hopkins)

‘Optimization of dopamine D4 antagonists for the treatment of L-DOPA induced
dyskinesias (LIDS)’

Role: Co-Investigator; $200,000 total direct costs

National Institute on Drug Abuse (1R01DA037207-01; co-Pl Jones)
‘Discovery of mMAChR5 modulators for use in rodent models of drug addiction’
Role: co-Pl; $225,000 direct costs (currently no cost extension)

PhRMA Foundation, PostDoctoral Fellowship Pharmacology/Toxicology
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‘M1 muscarinic acetylcholine receptor activation as a treatment for sepsis-
associated brain dysfunction’

Role: Mentor, Robert W. Gould

$80,000 total direct costs

5/17/17-4/30/19 National Institute on Drug Abuse (1K99DA042129-01)

‘Partial mGlu5 Negative Allosteric Modulators to Prevent Relapse to Cocaine
Abuse’

Role: Mentor, NIH Pathway to Independence Award, Robert W. Gould

$84,937 direct costs (current funding period)

PATENTS
Issued US Patents:

1.

10.

lyengar, S., Jones, C.K., and Shannon, H.E. ‘Method for treating pain’ (Duloxetine) US 6,245,802,
2001.

Conn, P.J.; Lindsley, C.W.; Weaver, C.D.; Rodriguez, A.L.; Niswender, C.M.; Jones, C.K.; Williams, R.
‘Bicyclic mGIuRS5 positive allosteric modulators and methods of making and using same’ US 8,034,806,
2011.

Lindsley, C.W.; Conn, P.J.; Williams, R.; Jones, C.K.; Sheffler, D.J. ‘Sulfonyl-azetidin-3-yl-methylamine
amide analogs as GlyT1 inhibitors, methods for making same, and use of same in treating psychiatric
disorders’ US 8,207,155, 2012.

Lindsley, C.W.; Conn, P.J.; Wiliams, R.; Jones, C.K.; Sheffler, D.J. ‘Alkylsulfonyl-2,3-
dihydrospiro[indene-1,4'-piperidine] analogs as GlyT1 inhibitors, methods for making same, and use of
same in treating psychiatric disorders’ US 8,431,700, 2013.

Lindsley, C.W.; Conn, P.J.; Williams, R.; Jones, C.K.; Sheffler, D.J. ‘Sulfonyl-piperidin-4-ylmethylamine
amide analogs as GlyT1 inhibitors, methods for making same, and use of same in treating psychiatric
disorders’ US 8,436,019, 2013.

Lindsley, C.W.; Conn, P.J.; Williams, R.; Jones, C.K.; Sheffler, D.J. ‘3.1.0 Bicyclic GlyT1 inhibitors,
methods for making same, and using same’ US 8,497,289 2013.

Conn, P.J.; Lindsley, C.W.; Emmitte, K.A.; Weaver, C.D.; Rodriguez, A.L.; Felts, A.S.; Jones,C.K;;
Bates, B.S. ‘Substituted heteroarylamine carboxamide analogs as mglur5 negative allosteric
modulators and methods of making and using the same’ US 8,569,308, 2013.

Conn, P.J.; Lindsley, C.W.; Emmitte, K.A.; Weaver, C.D.; Rodriguez, A.L.; Felts, A.S.; Jones, C.K;;
Bates, B.S.; Chauder, B.A. ‘Substituted phenylamine carboxamide analogs as mglur5 negative
allosteric modulators and methods of making and using the same’ US 8,501,757, 2013

Conn, P.J.; Lindsley, C.W.; Stauffer, S.R.; Bartolome-Nebreda, J.M.; Conde-Ceide, S.; MacDonald,
G.J.; Tong, H.M.; Jones, C.K.; Alcazar-Vaca; M.J.; Andres-Gil; J.l.; Malosh, C. ‘Bicyclic triazole and
pyrazole lactams as allosteric modulators of mGIuRS receptors’ US 8,592,422, 2013.

Conn, P.J.; Lindsley, C.W.; Emmitte, K.A.; Weaver, C.D.; Rodriguez, A.L.; Felts, A.S.; Jones,C.K;
Bates, B.S. ‘Substituted heteroarylamide analogs as mglurS negative allosteric modulators and
methods of making and using the same’ US 8,598,345, 2013.



11. Conn, P.J.; Lindsley, C.W.; Jones, C.K.; Stauffer, S.R.; Bartolome-Nebreda, J.M.; MacDonald,G.J.;
Conde-Ceide, S.; Tong, H.M.'Substituted pyrazolo[1,5-a]pyrazine compounds as allosteric modulators
of mGIuRS5 receptors’ US 8,703,946, 2014.

12. Conn, P.J.; Lindsley, C.W.; Emmitte, K.A.; Weaver, C.D.; Rodriguez, A.L.; Felts, A.S.; Jones, C.K;
Bates, B.S. ‘Substituted benzamide analogs as mGlu5 negative allosteric modulators and methods of
making and using the same.” US 8,796,295, 2014.

13. Conn, P.J.; Lindsley, C.W.; Weaver, C.D.; Rodriguez, A.L.; Niswender, C.M.; Jones, C.K.; Williams,R.
‘Benzamide mGlu5 positive allosteric modulators and methods of making and using same.” US
8,853,392, 2014.

14. Conn, P.J.; Lindsley, C.W.; Stauffer, S.R.; Manka, J.; Rodriguez, A.L.; Jacobs, J.; Zhou, Y.; Bartolome-
Nebreda, J.M.; MacDonald, G.J.; Conde-Ceide, S.; Jones, C.K. ‘Naphthyridinone analogs as
mGlubpositive allosteric modulators.” US 8,853,237, 2014.

15. Conn, P.J.; Lindsley, C.W.; Stauffer, S.R.; Bartolome-Nebreda, J.M.; MacDonald, G.J.; CondeCeide,S.;
Jones, C.K.; Martin-Martin, M.L.; Tong, H.M. ‘Substituted imidazopyrimidin-5(6H)-ones as allosteric
modulators of mGlu5 receptors.” US 8,865,725, 2014.

16. Conn, P.J.; Lindsley, C.W.; Emmitte, K.A.; Rodriguez, A.L.; Felts, A.S.; Jones, C.K.; Bates, B
Chauder,B.A. ‘6-alkyl-N-(pyridin-2-yl)-4-aryloxypicolinamide analogs as mGIUR5 negative allosteric
modulators and methods of making and using the same’ US 9,085,562, 2015.

17. Conn, P.J.; Lindsley, C.W.; Stauffer, S.R.; Jones, C.K.; Bartolome-Nebreda, J.M.; Conde-Ceide, S.;
Macdonald, G.J.; Alcazar Vaca, M.J. ‘Bicyclic oxazole and thiazole compounds and their use as
allosteric modulators of mGIuRS5 receptors’ US 9,090,632, 2015.

18. Conn, P.J.; Lindsley. C.W.; Stauffer, S.R.; Bartolome-Nebreda, J.M.; Conde-Deide, S.; Macdonald,
G.;Tong, H.M.; Jones, C.K. ‘Substituted pyrazolo[1,5-a]pyrazines as mGlu5 receptor modulators’
US9,255,103, 2016.

19. Emmitte, K.A.; Lindsley, CW.; Conn, P.J.; Felts, A.S.; Rodriguez, A.L.; Smith, K.A.; Jones, C.K.
‘Substituted imidazopyridine and triazolopyridine compounds as negative allosteric modulators of mGlus’
US 9,844,542, 2017.

Published Patent Applications:

1. Conn, P.J.; Lindsley, C.W.; Weaver, C.D.; Rodriguez, A.L.; Niswender, C.M.; Jones, C.K.; Williams, R.
‘Benzamide derivatives as mGIuR5 positive allosteric modulators and their preparation,pharmaceutical
compositions and use in the treatment of diseases’ WO 151184, 2008.

2. Conn, J.P.; Lindsley, C.W.; Weaver, C.D.; Rodriguez, A.L.; Niswender, C.M.; Jones, C.K.; Williams, R.
‘Bicyclic mGIuRS5 positive allosteric modulators and methods of making and using same’ WO 0270362,
20009.

3. Lindsley, C.W.; Conn, P. J.; Weaver, C.D.; Niswender, C.M.; Williams, R.; Jones, C.K.; Sheffler, D.J.

‘3.3.0 GlyT1 inhibitors and methods of making and using the same’ WO 0261773, 2010.
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of Opioid Use Disorder,” August 21%, 2017, 254" American Chemical Society National Meeting,
Washington DC.

‘Discovery and Development of the Selective mGlus NAM VU0424238 for the Treatment of Major
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VA.

‘Opioid Epidemic: How did we get here, strategies to correct this issue’, April 23, 2018, Civics Club
Monthly Meeting, Del Webb at Lake Providence, Mt. Juliet, TN.

‘Novel Treatments for Opioid Use Disorders’, May 1%, 2018, 36" edition of the National Medicinal
Chemistry Symposium, Nashville, TN.

‘Optimizing Full and Partial mGlu5 Negative Allosteric Modulators for the Treatment of Depression,
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