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WELCOME!  

 
On behalf of the Alzheimerõs Drug Discovery Foundation (ADDF), I am pleased to 

welcome you to our 16th International Conference on Alzheimerõs Drug Discovery. 

 

For almost two decades, our annual meeting has brought together scientists 

focused on accelerating the development of treatments for Alzheimer's disease 

and related dementias, while creating opportunities for networking between 

academia, government, biotechnology, and pharmaceutical companies.  Each year 

brings us one step closer to accomplishing our mission and maintaining our 

singular focus on the science that is needed to conquer Alzheimerõs disease.     

 

Engaging the next generation of research scientists in this field is more important 

than ever. We are pleased to announce our 2015 Young Investigator Scholarship 

winners. We encourage you to visit their poster presentations which will be 

displayed throughout the meetings.   

 

We are deeply grateful to our generous sponsors whose support makes this meeting possible: Eli Lilly, Pfizer Inc., 

Genentech, and Taub Institute for Research on Alzheimerõs Disease and the Aging Brain. We would also like to 

thank our exhibitors: Brains On-Line, Envigo, GeneTools LLC, InterVivo Solutions, InviCRO/MedChem Imaging, 

OnDeckBiotech, Piramal Discovery Solutions, PyschoGenics, QPS, Singulex Inc., Solvias Inc., and Valley Biosystems 

and our media partners for their contribution. Our sincere appreciation also extends to all of our speakers and 

chairs for the hard work they do to accelerate drug discovery for Alzheimerõs disease and related dementias. 

 

To help us plan an even better conference in 2016, please complete the survey to provide us with feedback and 

suggestions. 

 

Welcome, once again, to the 16th International Conference on Alzheimerõs Drug Discovery! 

 
Best Regards, 

 
Howard Fillit, MD 

Founding Executive Director and Chief Science Officer 

Alzheimerõs Drug Discovery Foundation 
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ABOUT THE ALZHEIMERõS DRUG D ISCOVERY FOUNDATION  

 
CONQUERING ALZHEIMERõS THROUGH DRUG D ISCOVERY  

 

Our mission:  To accelerate the discovery of drugs to prevent, treat and cure Alzheimerõs disease, 

related dementias and cognitive aging. 

 

Founded in 1998 by Co-Chairmen Leonard and Ronald Lauder, the ADDF awards grants to leading scientists 

conducting breakthrough drug discovery and early clinical research. 

 

The ultimate goal of our unique organization is to support the science that will drive the development of drug 

therapies for Alzheimerõs.  

 

W HAT W EõVE ACCOMPLISHED  

 

¶ The ADDF has granted more than $79 million to fund 498 Alzheimerõs drug discovery programs 

and clinical trials  in academic centers and biotechnology companies in 18 countries . 

¶ As a measure of success, programs funded by the ADDF have gone on to receive commitments of nearly $2 

billion  in follow-on commitments from the government, pharmaceutical companies and venture capital 

firms. 

 

¶ In 2014, the ADDF raised ~$10million  to support preclinical drug discovery and clinical development 

programs. 100% of funds raised went directly to drug research and related scientific programs, thanks to the 

generosity of a private Lauder Family Foundation that covered all administrative and operational expenses.  

 

OUR CONFERENCES  

The Alzheimerõs Drug Discovery Foundation organizes two annual scientific conferences as part of our ongoing 

efforts to increase researchersõ knowledge about Alzheimerõs disease and the drug discovery process. The 

conferences promote networking to catalyze the exchange of ideas and foster alliances that accelerate the 

development of new treatments for AD.  

Our annual International Conference for Alzheimerõs Drug Discovery, held next year, on September 12-13, 2016, focuses 

on the discovery and development of drugs targeting Alzheimer's disease and related dementias. The Drug Discovery 

for Neurodegeneration conference, held next year, on March 6-8, 2016, is designed to educate scientists on the 

process of translating basic neuroscience research into innovative therapies.   

The Alzheimerõs Drug Discovery Foundation also plans smaller òcatalyst conferencesó that center on a relevant 

topic in the field of neurodegeneration.   
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For further information 
concerning Lilly grant funding 
visit www.lillygrantoffice.com 
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2015 ADDF YOUNG INVESTIGATOR SCHOLARSHIPS  
 

Congratulations to the recipients of the ADDF Young Investigator Scholarships!   These scholarships recognize 

the early achievements of talented young investigators by offering them the opportunity to attend this conference 

and present posters of their work.   
 

Please visit their poster presentations during the breaks, lunch and networking reception. 

 
 

The 2015 Young Investigator Scholars are:  

Manel Ben Aissa , PhD, University of Illinois at Chicago 

Termpanit Chalermpalanupap , PhD (cand.) , Emory University 

Ajay Chandgude , PhD (cand.) , University of Groningen 

Joshua Jackson MS, PhD (cand.)  University of Manchester 

Syed Faraz Kazim , MD, PhD (cand.),  SUNY Downstate Medical Center/NYSIBR 

Sue Lee, University of Illinois at Chicago 

Emily Mason , Vanderbilt University 

Ashley Nilson , University of Texas Medical Branch 

Dov Shamir , PhD (cand.) , NYU School of Medicine 

Tara Weitz , PhD,  University of Southern California 

Jiang Wu, MD, The Cleveland Clinic 
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PROGRAM  

Monday, October  5 

8:00 ð 8:30 Registration & Continental B reakfast  

8:30 ð 8:50 
Welcome & Opening Remarks  
Howard Fillit, MD, Alzheimer's Drug Discovery Foundation 

8:50 ð 9:30 
Plenary: Neuroinflammation: Mechanisms and Targets  

Richard Ransohoff, MD, PhD, Biogen 

SESSION I. Apolipoproteins and Neuroinflammation  

Chair: Diana Shineman, PhD, Alzheimer's Drug Discovery Foundation  

9:30 ð 9:35 
Session Overview  
Diana Shineman, PhD, Alzheimer's Drug Discovery Foundation 

9:35 ð 9:55 

EP2 Inhibitor s for Alzheimerõs Disease 
Thota Ganesh, PhD, Emory University 
*A 2014 ADDF/Harrington Scholar 

9:55 ð 10:05 Q&A 

10:05 ð 10:25 

Prevention of Glial Neuroinflammation in Alzheimerõs Disease ð Targeting a Novel Receptor to 

Preserve Neurocognitive Function  
Mohamed Naguib, MD, Cleveland Clinic Foundation 

10:25 ð 10:35 Q&A 

10:35 ð 11:00 EXHIBITOR SESSION BREAK  

11:00 ð 11:20 
Small Molecule  P2X7 Antagonist for Alzheimerõs Disease Treatment 

Paolo Pevarello, PhD, Axxam SpA 

11:20 ð 11:30 Q&A 

11:30 ð 11:50 

APOE2 ð Based Gene Therapy Approaches to Alleviate Alzheimerõs Disease Neuropathological 
Hallmarks  
Eloise Hudry, PhD, Massachusetts General Hopsital/Harvard Medical School 

11:50 ð 12:00 Q&A 

12:00 ð 12:20 

Slowing Arginine Utilization by Inhibiting Arginase and Ornithine Decarboxlyase with DFMO  
Carol Colton, PhD, Duke University Medical Center 

*A 2015 ADDF/Harrington Scholar 

12:20 ð 12:30 Q&A 

12:30 ð 1:35 
LUNCH / POSTER AND  EXHIBITOR SESSION  
*All poster presenters should stand by their posters from 12:50 to 1:35 pm 

SESSION II. Neuroprotection, Mitochondrial Function and Synaptic Plasticity  

Chair: Lauren Friedman , PhD, Alzheimer's Drug Discovery Foundation  

1:35 ð 1:40 
Session Overview  
Lauren Friedman, PhD, Alzheimer's Drug Discovery Foundation 

1:40 ð 2:00 

Novel GLP-1 and GIP Dual Receptor Agonist Peptides Show Neuroprotective Effects  

Christian Holscher, PhD, Lancaster University 
*Funded through the ADDF/Alzheimerõs Society UK Partnership Program 

2:00 ð 2:10 Q&A 

2:10 ð 2:30 
Fingolimod  Therapy in Models of Alzheimerõs Disease 
Alpaslan Dedeoglu, MD, PhD, Boston University School of Medicine 

2:30 ð 2:40 Q&A 

2:40 ð 3:00 
Development of Klotho Enhancers as Novel Therapeutics for Alzheimerõs Disease 
Carmela Abraham, PhD, Boston University School of Medicine 

3:00 ð 3:10 Q&A 

3:10 ð 3:40 EXHIBITOR SESSION BREAK  

3:40 ð 4:00 
Selective HDAC2 Inhibitors for the Treatment of Cognitive Deficits in Alzheimerõs Disease  
Martin Jefson, PhD, Rodin Therapeutics 

4:00 ð 4:10 Q&A 

4:10 ð 4:30 

Development of Small Molecule Activators of Glutamate Transporter EAAT2 Translation for 
Alzheimer's Disease  

Chien-Liang Glenn Lin, PhD, Ohio State University 
*A 2014 ADDF/Harrington Scholar 

4:30 ð 4:40 Q&A 
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4:40 ð 5:00 
Lead Discovery of Novel Small Molecule Compounds Effective in Modulation of Cellular Energetics  
Eugenia Trushina, PhD, Mayo Clinic 

5:00 ð 5:10 Q&A 

  
5:10 ð 5:20 

Closing Remarks and Announcement of Young Investigator Awards  
Aaron Carman, PhD, Alzheimer's Drug Discovery Foundation 

5:20 ð 7:00 NET WORKING RECEPTION / POSTER AND EXHIBITOR  SESSION 

 

Tuesday, October 6  

8:00 ð 8:30 Continental Breakfast  

8:30 ð 9:10 
Plenary: Progress and Future Directions in Tau Imaging  
Eric Hostetler, PhD, Merck & Co., Inc. 

SESSION III. Translatable Biomarkers to Accelerate Clinical Development  

Chair: Penny Dacks, PhD, Alzheimer's Drug Discovery Foundation  

9:10 ð 9:15 
Session Overview  

Penny Dacks, PhD, Alzheimer's Drug Discovery Foundation 

9:15 ð 9:35 
A Novel fMRI Biomarker  of Asymptomatic Alzheimerõs Disease 

Xiong Jiang, PhD, Georgetown University 

9:35 ð 9:45 Q&A 

9:45 ð 10:05 

Integrative Genomic Approach to Prioritize Targets for Drug Discovery and Development in 

Alzheimerõs Disease and Aging-Related Cognitive Decline  
Nathalie Pochet, PhD, Brigham & Womenõs Hospital 

10:05 ð 10:15 Q&A 

10:15 ð 10:35 
The P2Y6 Receptor as a Therapeutic Target for Alzheimerõs Disease 
Philip Haydon, PhD, GliaCure, Inc. 

10:35 ð 10:45 Q&A 

10:45 ð 11:05 EXHIBITOR SESSION BREAK  

11:05 ð 11:25 
Benfotiamine in Alzheimerõs Disease: A Pilot Study 
Gary Gibson, PhD, Weill Cornell Medical College 

11:25 ð 11:35 Q&A 

11:35 ð 11:55 

Cortical Gray -White Matter Junction Pattern of Retention of the Tauopathy  Ligand 18F-T807 (Avid -
1451) in Clinically Probable CTE  
Samuel Gandy, MD, PhD, Icahn School of Medicine at Mount Sinai 

11:55 ð 12:05 Q&A 

  

12:05 ð 12:25 
  

LLCBrainWire: Predictive Imaging -based Biomarker Technology for Alzheimerõs Disease 

Ashish Raj, PhD, BrainWire 

12:25 ð 12:35 Q&A 

12:35 ð 1:25 
LUNCH / POSTER AND EXHIBITOR  SESSION 

*All poster presenters should stand by their posters from 12:55 to 1:25 pm 

SESSION IV.  Tau, TDP -43, Progranulin and Protein Clearance  

Chair: Aaron Carman, PhD, Alzheimer's Drug Discovery Foundation  

1:25 ð 1:30 
Session Overview  
Aaron Carman, PhD, Alzheimer's Drug Discovery Foundation 

1:30 ð 1:50 
Pim 1 Inhibition as  New Therapeutic Target for Alzheimerõs Disease 
Salvatore Oddo, PhD, Banner Sun Health Research Institute 

1:50 ð 2:00 Q&A 

2:00 ð 2:20  

Rational Desgin of Small Molecules Targeting RNA Repeat Expansions  

Matthew Disney, PhD, The Scripps Research Institute 
*Funded through the ADDF/Association of Frontotemporal Degeneration Partnership Program 

2:20 ð 2:30 Q&A 

2:30 ð 2:50 

Novel Diagnostic CSF Biomarkers for Pathological Subtypes of FTD  
Marta Del Campo Milan, PhD, VU University Medical Center 
*Funded through the ADDF/Association of Frontotemporal Degeneration Partnership Program 

2:50 ð 3:00 Q&A 

3:00 ð 3:20  EXHIBITOR SESSION BREAK  

3:20 ð 3:40 
Adeno -Associated Virus Gene Therapy of Progranulin -Related Frontotemporal Dementia  

Larry Altstiel, MD, PhD, Provectra Therapeutics, Inc. 
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3:40 ð 3:50 Q&A 

3:50 ð 4:10 

FTD Trafficking Assays and Compound Screening: Inhibiting Sortilin -dependent Progranulin 
Endocytosis  
Scott Sneddon, PhD, Sharp Edge Labs, Inc. 

4:10 ð 4:20 Q&A 

4:20 ð 4:30 
Closing Remarks  

Howard Fillit, MD, Alzheimer's Drug Discovery Foundation 
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Review conference program, speaker bios and abstracts along with postercasts at our mobile app  

accessible through the QR code below or by visiting http://my.yapp.us/ADDFADD 
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CONFERENCE CHAIR  

Howard Fillit, MD,  Alzheimerõs Drug Discovery Foundation 
 

Howard Fillit, MD, a geriatrician, neuroscientist and a leading expert in Alzheimer's disease, is 

the founding Executive Director of the Alzheimerõs Drug Discovery Foundation (ADDF). The 

ADDFõs mission is to accelerate the discovery and development of drugs to prevent, treat and 

cure Alzheimerõs disease, related dementias and cognitive aging. Dr. Fillit has had a distinguished 

academic medicine career at The Rockefeller University and The Mount Sinai School of 

Medicine where he is a clinical professor of geriatrics and medicine and professor of 

neurobiology. He is a co-author of more than 300 scientific and clinical publications, and is the 

senior editor of the leading international Textbook of Geriatric Medicine and Gerontology.  

 

Previously, Dr. Fillit was the Corporate Medical Director for Medicare at New York Life, responsible for over 

125,000 Medicare managed care members in five regional markets. Dr. Fillit has received several awards and honors 

including the Rita Hayworth Award for Lifetime Achievement. He also serves as a consultant to pharmaceutical and 

biotechnology companies, health care organizations and philanthropies.  Throughout his career, he has maintained a 

limited private practice in consultative geriatric medicine with a focus on Alzheimerõs disease and related dementias. 
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PLENARY SPEAKER  

Richard Ransohoff, MD , PhD, Biogen 
 

Richard Ransohoff, MD, is Senior Research Fellow and VP, Neuroimmunology at Biogen and 

Adjunct Professor of Molecular Medicine, Cleveland Clinic Lerner College of Medicine. He 

completed residencies in Internal Medicine at Mt. Sinai Medical Center (Cleveland) and 

Neurology (Cleveland Clinic). He performed post-doctoral research work in the Department of 

Molecular Biology and Microbiology with Timothy W. Nilsen. From 1984 ð 2014 he was a Staff 

Member at the Cleveland Clinic. 

 

Dr. Ransohoff has research experience in neuroscience, neuroimmunology and neuro-

inflammation. He lists more than 380 scientific articles and reviews in PubMed, and edited four books. He 

has trained over 70 students and post-doctoral fellows who now hold positions in both academics and industry. He 

has served as regular member of NIH Study Sections (1995-2000; 2010-2016), and as the Chair of Scientific Review 

Panel B, National Multiple Sclerosis Society (2003-08); External Advisor, Program Project on Alexanderõs Disease 

(2001-present); External Advisor, MS Lesion Project (National MS Society) (2003-2011); Steering Committee, NIH 

Therapeutics Development Program for Spinal Muscular Atrophy (2003-2012); External Advisor, European Union 

Project on òMechanisms of Brain Inflammationó (2004-2006); Editorial Board, Journal of Neuroimmunology (1998-

present); Section Editor, Journal of  Immunology (2002-2006); Advisory Editorial Board, Trends in Immunology (2003-

present); Highlights Advisory Board, Nature Reviews Immunology (2005-2012), Associate Editor of Neurology® (2006-

2014) and founding Editor of N2: Neurology®: Neuroimmunology and Neuroinflammation.  

 

Dr. Ransohoff received the John J. Dystel Award for MS Research from the National MS Society and American 

Academy of Neurology (2012) and was named in the òBest Doctorsó compendium from 1996-2014 for his expertise 

in patient care of individuals with MS. Among other awards, he is a Fellow of the AAAS, a member of the 

Association of American Physicians, a Fellow of the American Neurological Association for which he delivered 

the F.E. Bennett Memorial Lectureship (2009). 

 

 

Neuroinflammation: Mechanisms and Targets  
 

Richard Ransohoff 

 

Biogen, Cambridge, MA, USA 

 

Broadly speaking, central nervous system (CNS) neuroinflammation involves two things: 

¶ The response of reactive CNS elements such as microglia to altered homeostasis 

¶ Impingement of systemic inflammatory events on the CNS. 

 

In practice, much of neuroinflammation centers on microglia, which are CNS cells with profound capacity to exert 

injury or contribute to repair, by virtue of their myeloid provenance. This presentation will briefly review concepts 

of CNS immune privilege and surveillance before focusing on microglia. 

 

Microglia arise during primitive hematopoiesis and initially enter the developing murine brain around E10.5, before 

other glia and prior to neuronal differentiation. During development, microglia interact extensively with neurons, 

helping to establish neuronal populations through influences on survival, apoptosis and corpse-clearance. As neuron-

to-neuron contacts are forming during early postnatal life, microglia refine neuronal networks by synaptic pruning. 

 

Microglia are unique among tissue macrophages because they are entirely self-renewing from local sources 

throughout life and in view of their sequestration away from plasma constituents by the blood brain barrier. In adult 

life microglia perform crucial functions which are required for motor learning and maintenance of adult neurogenesis, 

among many others. For this reason, loss of physiological function during the microglial reaction to injury is equally if 

not more pathogenically significant than gain of (mostly speculative) toxic properties. 
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I.   Apolipoproteins and Neuroinflammation                                                          

Chair: Diana Shineman, PhD , Alzheimerõs Drug Discovery 

Foundation  
 

EP2 Inhibitors  for Alzheimerõs Disease 

Thota Ganesh, PhD, Emory University School of Medicine 

 

Prevention of Glial Neuroinflammation in Alzheimerõs Disease ð Targeting a 

Novel Receptor to Preserve Neurocognitive Function   

Mohamed Naguib, MD, Cleveland Clinic  

 

Small Molecule  P2X7 Antagonists for Alzheimerõs Disease Treatment   

Paolo Pevarello, PhD, Axxam SpA 

 

APOE2 ð Based Gene Therapy Approaches to Alleviate Alzheimerõs 

Disease Neuropathological Hallmarks   

Eloise Hudry, PhD, Massachusetts General Hospital/Harvard Medical School 

  

Slowing Arginine Utilization by Inhibiting Arginase and Ornithine 

Decarboxylase with DFMO   

Carol Colton, PhD, Duke University Medical Center 
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SESSION CHAIR  

Diana Shineman , PhD, Alzheimerõs Drug Discovery Foundation 
 

Diana Shineman, PhD, is the Director for Scientific Affairs at the Alzheimerõs Drug Discovery 

Foundation, where she develops and manages the Foundationõs drug discovery and development 

grant programs and strategic initiatives. Combining scientific and business expertise, the ADDF 

manages its research funding portfolio to balance risk, stage of development and drug target 

mechanism of action, ensuring that grants meet key milestones before securing follow-on 

funding. As a measure of success, projects funded by the ADDF have gone on to garner nearly 

$2 billion in follow-on funding. The ADDF also works strategically with foundations, government 

and industry partners to tackle unmet needs in the field. As an example of such an initiative, 

Dr. Shineman led an interdisciplinary effort to standardize animal model study design to improve 

research efficiency and translatability.  

 

Diana joined the ADDF in 2008. She earned a Ph.D. in Cell and Molecular Biology from the University of 

Pennsylvania working in the Center for Neurodegenerative Disease Research led by Drs. Virginia Lee and 

John Trojanowski. She also worked as an Editorial Intern for the Journal of Clinical Investigation and was an active 

member of the Penn Biotechnology Group.Diana received a BA in Biology with a Nutrition concentration from 

Cornell University, where she was named a Howard Hughes Undergraduate Research Scholar. 

 
In addition to maintaining various professional memberships, Diana has also authored numerous articles and peer-

reviewed publications. 
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Thota Ganesh , PhD, Emory University School of Medicine 
 

Thota Ganesh, PhD, obtained his MSc and PhD degrees from Osmania University, Hyderabad, 

India. After his postdoctoral studies at IIT-Bombay (India), University of Durham (UK) and 

Virginia Tech (USA), he began working as an Assistant Professor at Department of Pharmacology, 

Emory University School of Medicine.  

 

Dr. Ganeshõs current research focuses on developing small molecule agents to mitigate the 

inflammatory pathologies in neurodegenerative diseases, including epilepsy and Alzheimerõs 

disease.  

 

Dr. Ganesh is an author or co-author of more than 50 publications in peer-reviewed journals in the areas of 

medicinal chemistry, biochemistry and pharmacology. 

 

 

EP2 Inhibitors for Alzheimerõs Disease 
 

Thota Ganesh (2014 ADDF/Harrington Scholar) 

 

Emory University School of Medicine, Atlanta, GA, USA 

 

PGE2 receptor EP2 plays an exacerbating role in the development of Alzheimerõs disease (AD). It has been 

demonstrated that EP2 deletion in transgenic model of AD is beneficial in suppression of AD pathology and 

behavioral deficits. However, no tests have been conducted by pharmacological inhibition of this receptor in 

vivo to advance EP2 receptor as a druggable target, due to lack of available EP2 antagonists until recently. 

We recently created a class of highly potent, selective antagonists for EP2, and demonstrated that this lead EP2 

antagonist suppresses the inflammation and neurodegeneration in a model of status epilepticus. In ADDF grant 

period, we developed a formulation, dosing method, examined in vivo toxicity of the current the lead EP2 antagonist, 

and, currently conducting experiments to demonstrate whether EP2 antagonism will blunt the neuropathology in a 

5xFAD mouse model of AD.    
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Mohamed Naguib , MD, Cleveland Clinic 
 

Mohamed Naguib, MD, is currently a professor of Anesthesiology at Cleveland Clinic Lerner 

College of Medicine of Case Western Reserve University, Cleveland, Ohio and a 

staff anesthesiologist, Department of General Anesthesiology, Cleveland Clinic, Cleveland, 

Ohio. Dr. Naguib is certified from both the American Board of Anesthesiology and the College 

of Anaesthetists of Ireland. Dr. Naguib held several positions as a tenured professor at both the 

University of Iowa and University of Texas MD Anderson Cancer Center. He has served on 

several Editorial boards and is currently an Associate Editor at Anesthesia & Analgesia. He has 

also served on the Board of Directors of the International Society of Anaesthetic Pharmacology 

(ISAP) and he is also currently the Vice President. 

 

Dr. Naguibõs major research focus has centered on cannabinoid receptor modulators and drug development. His 

research on epigenetic regulation of genes involved in cognition, and his recent data (including findings recently 

published in Nature Neuroscience), have contributed to an understanding of epigenetic and molecular mechanisms 

involved in the modulation of learning and memory process in Alzheimerõs disease. Dr. Naguib is currently involved 

with a development program for MDA7, a small novel neuroprotective molecule which acts on the cannabinoid type 

2 receptors on microglia in the CNS. MDA7 decreases neuroinflammation and subsequent neuronal injury in a 

variety of animal models of different conditions including Alzheimerõs disease and neuropathic pain. The Alzheimerõs 

Drug Discovery Foundation is currently funding Dr. Naguibõs drug development program. 

 

 

Prevention of Glial Neuroinflammation in Alzheimerõs Disease ð Targeting a Novel Receptor 

to Preserve Neurocognitive Function  
 

Mohamed Naguib 

 

Cleveland Clinic, Cleveland, OH, USA 

 

The abnormal accumulation of amyloid-beta (Ab) peptides and tau in the brains of patients with Alzheimerõs 

disease (AD) induces extensive neuroinflammation characterized by the production of the proinflammatory chemoki

nes, cytokines, and neurotoxins by the activated microglia, resulting in the progressive loss of central neuronal 

circuits, synaptic plasticity, and, eventually, memory deficiency. Activated microglia are linked to both the initiation 

and maintenance of this neuroinflammatory process in AD. This neuroinflammatory process appears to contribute 

to and/or reflect neuronal dysfunction in the brain and is found to be inversely correlated with the cognitive function 

in AD.   

 

The cannabinoid receptor (CB) family currently includes two cloned metabotropic receptors: CB1 (found 

predominantly in the brain) and CB2 (found primarily in the peripheral immune system and to a lesser degree in the 

central nervous system and microglia). Healthy brain tissue does not express CB2 receptors. Rather, CB2 receptors 

are upregulated in reactive microglial cells in AD and other neuroinflammatory disorders. This finding suggests that 

the upregulation of CB2 receptors tends to attenuate the activation of early pro-inflammatory microglial signaling 

pathways associated with AD.   

 

We have shown that inhibition of glial activation with CB2 receptor agonists preserves synaptic plasticity and 

cognitive capacities. Our work established MDA7, 1-((3-benzyl-3-methyl-2,3-dihydro-1-benzofuran-6-

yl)carbonyl) piperidine as a novel, blood brain barrier-permeable, and highly selective CB2 agonist. 

The neuroprotective effect of MDA7 is mediated through the prevention of glial activation in vivo and in in 

vitro models. MDA7 treatment (i) ameliorated the expression of CD11b (microglia marker) and glial fibrillary acidic 

protein (astrocyte marker), (ii) decreased the secretion of interleukin-1, (iii) promoted A̡  clearance, and (iv) 

restored synaptic plasticity, cognition, and memory. 
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Paolo Pevarello , PhD, Axxam SpA 
 

Paolo Pevarello, PhD, is a medicinal chemist with more than 30 years of experience in the 

pharmaceutical industry and in public research. He has worked in many different roles with large 

and small pharmaceutical companies.  

 

Dr. Pevarello and his teams have been instrumental in the discovery of several clinical-stage 

compounds in the CNS and Oncology therapeutic areas.   
 

Dr. Pevarello is the author of over 100 peer-reviewed publications and patents.  

 

 

Small Molecule  P2X7 Antagonists for Alzheimerõs Disease Treatment 
 

Paolo Pevarello 

 

Axxam SpA, Milan, Italy 

 

The chronic neuroinflammatory process triggered by reactive microglia has emerged recently as an important factor 

in Alzheimerõs Disease (AD). Several lines of evidence point towards the purinergic P2X7 ion channel as a central 

mediator of neuroinflammation. Therefore, P2X7 antagonists with good CNS penetration may prove to be 

additional weapons for the treatment of neurodegenerative conditions. Although some P2X7 antagonists have 

been recently disclosed with good CNS penetration, there is still a need for a compound to be validated as a suitable, 

efficacious agent in AD preclinical models. We started a project aimed at finding P2X7 antagonists with good brain 

penetration to be validated in preclinical models of AD. 

 

In a previous phase of the project we developed a novel chemotype for P2X7 antagonists with a good potential for 

development in a CNS setting.  In a hit-to-lead effort we have identified several compounds with an in vivo PK 

profile suitable for further progression into pharmacological studies. The progress of a lead compounds towards 

validation of this approach will be highlighted as well as the status reached by our most advanced compounds. 
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Eloise Hudry , PhD, Massachusetts General Hospital/Harvard Medical School 
 

Eloise Hudry, PhD, is an Instructor in Neurology at the Harvard Medical School in 

the MassGeneral Institute for Neurodegenerative Disease.  She focuses her research on newly 

developed viral vectors to unravel the pathological processes in play in Alzheimerõs disease (AD). 

She is particularly interested in understanding how the various isoforms of Apolipoprotein E 

impact the disease, with a specific focus on evaluating the feasibility and benefit associated with 

APOE2-based gene therapy strategies.  
 

Dr. Hudry completed her doctorate degree in France in the lab of Professor Aubourg (Rene 

Descartes University, Paris 5), an expert of gene therapy approaches to treat genetic neurodegenerative disorders.  

Following this, Dr. Hudry joined the lab of Professor Hyman at Harvard Medical School in the MassGeneral Institute 

for Neurodegenerative Disease (MIND).  
 

During her post-doctoral training from 2009 to 2013, she combined advanced microscopy techniques 

(multiphoton imaging, array tomography, in vivo microdialysis) with adeno-associated vector (AAV) gene transfer 

strategies to investigate the molecular mechanisms underlying amyloid pathology and neuronal function changes 

associated with AD in the brain of transgenic mouse models.  She now leads a small APOE group within the 

Alzheimerõs Research Unit at HMS/MIND. 
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The genetic association between the apolipoprotein E alleles and the sporadic form of Alzheimerõs disease 

(AD) was established more than two decades ago; the presence of APOE4 dramatically increases the prevalence of 

the disease whereas APOE2 has an opposite impact. To some extent, APOE2 may be considered as a natural òclinical 

agentó effective at diminishing the risk to develop the disease by 50% and at delaying the onset of AD by more than 

two decades compared with APOE4/4 carriers, a protective effect still unprecedented among other therapeutic 

strategies. However, because of the rarity of this allele in the human population, the mechanisms of action of APOE2 

largely remain unknown and the relevance and/or feasibility of specific APOE2-based therapeutic approaches still 

need to be investigated. 
 

Developing new therapies for neurodegenerative diseases remains particularly challenging due to the presence of the 

blood brain barrier (BBB) that isolates the central nervous system (CNS) from the rest of the organism. As a 

consequence, liposomal formulas, nanoparticles and viral vectors have aroused a great interest to improve gene 

delivery to the brain. Among them, adeno-associated vectors (AAV) offer the advantage of being safe, mildly 

immunogenic and highly efficient at sustainably transducing different neural cell types. In addition, the concomitant 

identification of new serotypes that can cross the BBB and of restricted promoters now offer the unique 

opportunity to target a specific cell type after peripheral administration. This is of particular interest in the case of 

APOE2-based gene therapy for AD, as APOE, is mainly expressed by astrocytes and AD neuropathological lesions 

are widespread in the CNS. Novel gene transfer approaches will help us understand and evaluate the therapeutic 

impact of APOE2 in the context of AD. 
 

In the present study, we have demonstrated that a single intravenous injection of ev-AAV, a novel vector tool 

corresponding to microvesicles-associated AAV, achieves effective and non-toxic gene delivery in the brain. Ev-

AAV generally outperforms conventional AAV and leads to the widespread expression of a reporter gene within 

the intact tissue, reaching on average 13.44±0.8% of astrocytes throughout the CNS. In addition, the use of a GFA 

promoter specifically restricts the expression within this cell type, with no measureable off-target expression in 

neurons. Based on these encouraging results and our knowledge that a small added amount of APOE2 could 

favorably interfere with the course of AD (Hudry E et al. Sci Trans Med. 2013), we are now taking advantage of 

this new gene transfer approach to evaluate the therapeutic benefit of APOE2 overexpression on the progression of 

amyloidosis and A̡ neurotoxicity in vivo, after amyloid deposition has started. 

 


