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RESEARCH UPDATE

Michael Tranfaglia, MD, Medical Director and Co-founder

Things are moving fast in Fragile X research. It's back to business on all fronts, post-

pandemic.

The recent unparalleled success of a FRAXA-funded phase 2 clinical trial has led to much
larger pivotal clinical trials launching now. If this new round of trials is also successful,
Tetra Therapeutics' PDE4D inhibitor will become the first officially approved treatment
Dr. Tranfaglia for Fragile X.

The promise of this approach, which evolved from much FRAXA funding over many years, has sparked renewed interest
from other pharmaceutical companies. Not surprisingly, any company with a PDE4 inhibitor is suddenly interested in
Fragile X. This surge of interest and investment extends to other drug classes as well, and so we are forging ahead, working

diligently with many partners to advance multiple treatment options.

Getting new drugs to the market will always take longer than we would like. This is the rationale for repurposing available

drugs, which has already led to 2 ongoing clinical trials in Fragile X, with more coming soon!

Efforts to reactivate the Fragile X gene have advanced markedly, thanks to FRAXA-funded research teams. We expect one or
two companies to form around these discoveries in the coming year. Additionally, several companies are developing gene
therapy approaches based on previous FRAXA-funded research, and we are now studying the possible use of mRNA

vaccine technology to replace the Fragile X protein.

CURRENT STRATEGIES AT WORK TO TREAT OR CURE FRAGILE X

INVESTIGATIONAL NEW DRUGS

Validating more than 22 targets (pde4d, serotonin, etc.)

FRAXA's D ok
REPURPOSING AVAILABLE DRUGS S-S L2 wsiclve

: : L . or . idati itiati Treatments
Ranking 1000s of combinations using Artificial Intelligence (AI) and Validation Initiative

machine learning (FRAXA - DVI) Available

GENE THERAPY, REACTIVATION

Developing new technologies, gene reactivation, nRNA therapy

"I have interacted with FRAXA since 2006, as a researcher working in development of new medicines for Fragile X
Syndrome. What attracted me to FRAXA in the first instance, and continues to be true today, is the role FRAXA has
played in putting Fragile X syndrome on the radar of the pharmaceutical industry. Now there is an industry-wide
pipeline of programs in development across many companies. I think it is a simple truth that without FRAXA this
would not be the case. The initiatives FRAXA has in place have -- and continue to be - crucial to this critical mass of
effort to find new options for people with lives touched by Fragile X syndrome.”

- Mike Snape, PhD, AMO Therapeutics




Current Projects Funded by FRAXA Research Foundation

Principal Investigator Institution Project Total (over 2-3 years)
Charles A. Nelson PhD Boston Children's Hospital $90,000
Neural Markers of Fragile X: a Powerful New Tool for Clinical Trials

Kathryn A. Whitehead PhD Carnegie Mellon University $103,000
mRNA Therapy for FX Syndrome

Ernest Pedapati PhD Cincinnati Children's Hospital $90,000
Translational Studies of Fmrl Gene Therapy for Fragile X Syndrome

Craig Erickson MD Cincinnati Children's Hospital $90,000
Use of FNIRS to Measure Treatment Response in Young Children With FXS

Antonella Borreca PhD CNR Institute of Neuroscience, Italy $90,000
Characterization of Microglia Transcriptional Profile in the FXS Mice Model

Barbara Bardoni PhD CNRS Valbonne, France $100,000
Characterization of Interneurons in the FEXS Mouse Brain: Paving the Way for Cell-Replacement Therapy

Gary Bassell PhD Emory University School of Medicine $100,000
Characterization and Modulation of MicroRNAs in Human Fragile X Syndrome

Peng Jin PhD Emory University School of Medicine $90,000
Towards Understanding FMRP-Mediated Gene Regulation in Human Brain Development

Tue Banke PhD Emory University School of Medicine $90,000
Developmental Profile of Glutamatergic Synapses and their Properties in a Model of FXS

Hirofumi Morishita MD, PhD Icahn School of Medicine at Mt Sinai $100,000
Pharmacological Modulation of Nicotinic Signaling to Ameliorate Cognitive Deficits in Fragile X Mice

Stephane Martin PhD IPMC Valbonne, France $90,000
Exploring Drug Repurposing to Restore the Hippocampal Function in FXS Mouse Models

Alberto Martire PhD Istituto Superiore di Sanita, Italy $100,000
Exosomes as a Source of Therapeutic Biomarkers in Experimental Models of Fragile X

Jeannie T. Lee MD, PhD Massachusetts General Hospital $140,000
Reactivating the Fmrl Gene to Reverse Fragile X Syndrome

Clinton Canal PhD Mercer University $100,000
Targeting Serotonin 1a Receptors to Treat Neuronal Hyperexcitability and Neuroanatomical Perturbations in FXS Mice
Daniele Di Marino PhD Polytechnic University of Marche, Italy $90,000
A Novel CYFIPI-Derived Peptidomimetic Restoring Dysregulated mRINAs Translation: An Innovative Therapeutic Strategy
Sean McBride MD, PhD Rowan University $45,000
Translating Novel Treatments for Fragile X Syndrome from the Fly to the Mouse Model

Elizabeth Berry-Kravis MD, PhD Rush University Medical Center $106,600
Trial of Ergoloid Mesylates, S-Hydroxytryptophan, and the Combination in Adult Males with Fragile X

Nicola Allen PhD Salk Institute for Biological Studies $90,000
Screening Combinatorial Pharmacological Therapies for Fragile X Syndrome

Philippe Jacques Mourrain PhD  Stanford University $90,000

Screening Combinatorial Pharmacological Therapies for Fragile X Syndrome

Yongjie Yang PhD Tufts University School of Medicine $100,000
Human Fmrl Isoform-Specific Regulation of Translation and Bebavior

Andres Ozaita PhD Universitat Pompeu Fabra, Spain $100,000

Assessing Tra nscrzptz'onal Signatures Sensitive to Cognition-Improving Pha rmacologz'ml Treatments in FXS

Artuela Caku MD Université de Sherbrooke, Canada $90,000
Investigation of the Link Between Lipid Profile, ECbome System and Gut Microbiota in Fragile X




Principal Investigator Institution Project Total (over 2-3 years)

Frank Kooy PhD University of Antwerp, Belgium $100,000
Combining Multi-Electrode Array (MEA) and Live Mouse Tracker (LMT) to Screen Drugs for Fragile X
Mahmoud A. Pouladi PhD University of British Columbia $100,000
Evaluating the Sigma-1 Receptor as a Therapeutic Target in Human Pluripotent Stem Cell Models of Fragile X
Ning Cheng PhD University of Calgary, Canada $90,000
Screen and Validate Novel Inhibitors of ERK Signalling to Treat Fragile X Syndrome

Iryna Ethell PhD University of California, Riverside $100,000
Combining Gene Reactivation with Controlled Sound Exposure to Treat FXS

Khaleel Abdulrazak PhD University of California, Riverside $100,000
Targeting Serotonin la Receptors During Development to Reverse Neurobehavioral Phenotypes in EXS Mice

Devin Binder MD, PhD University of California, Riverside $100,000
Cannabinoids As a Treatment for Fragile X Syndrome

Oswald Steward PhD University of California at Irvine $100,000
Modulation of Inhibitory Circuits and Translation-Dependent Pathways to Amend Cognitive Function

Carlos Portera-Cailliau PhD University of California at Los Angeles $45,000
Correcting Sensory Processing in Fragile X Mice by Modulating Kv3.1

Patricia Cogram PhD University of Chile $120,000
FRAXA-DVI: Drug Validation Initiative for Fragile X Syndrome

Maija Castren MD, PhD University of Helsinki, Finland $45,000
Contribution of Astrocytes to Beneficial Responses of Lovastatin in Fragile X Syndrome

Joel Richter PhD University of Massachusetts $187,000
Alternative Splicing in White Blood Cells: a Biomarker for Fragile X Syndrome

Anna Dunaevsky PhD University of Nebraska $100,000

Astrocyte Contribution to Sensory Hypersensitivity in FXS

Alessandra Murgia MD PhD University of Padova, Italy $100,000
Fragile X Developmental Motor Phenotype: Assessing Motor Control Through Innovative Gait Analysis and Defining Biomarkers

Nicola Elvassore PhD University of Padova, Italy $90,000
FMR1 Silencing € Stability During Human Brain Development; From Early Stage of Pluripotency to 3d Cortical Organoids of Patients

Lynne Maquat PhD University of Rochester $90,000

Using FXS Mice to Assess the Therapeutic Value of Inhibiting Nonsense - Mediated mRINA Decay as a Function of Development
Jay Gibson PhD University of Texas at Southwestern $90,000

Circuit Mechanisms for Auditory System Dysfunction and Drug Tolerance in the Inferior Colliculus of FXS Mice

Brian Christie PhD University of Victoria, Canada $90,000
Adiponectin As a Potential Therapy in Fragile X Syndrome

Xinyu Zhao PhD University of Wisconsin-Madison $90,000

Identifying Cellular and Molecular Signatures in Human Neurons That Distinguish FXS Patients with Divergent EEG Profiles
Cara Westmark PhD University of Wisconsin-Madison $90,000

Preclinical Testing of High Fat/Low Carb Diets in Fragile X Mice and Cells

Kimberly F. Raab-Graham PhD Wake Forest University Health Sciences $90,000

Repurposing FDA-Approved Drugs to Treat Major Depressive Disorder in Fragile X Syndrome




World

FRAGILE X
Day

383 18 5 13 19
Landmarks Countries Continents Sponsors Partners

World Fragile X Day (WFXD) celebrates families impacted by Fragile X and highlights advancements of research to find

effective treatments and ultimately a cure.

The world shone bright on July 22, 2022 for World Fragile X Day, with an impressive 383 locations on S continents
illuminated. While it is difficult to pick a favorite lighting, Chicago's Blue Cross Blue Shield building sparked the most
excitement by displaying "Fragile X" in big bright letters.

Many new countries joined our efforts this year. First-time illuminations were seen in Austria, Denmark, Indonesia, Italy,

Portugal, Uruguay, and the United Kingdom! There were illuminations in 18 countries on 5 continents! Online, we broadcast
g guay g

“Fragile X Syndrome: Innovative Approaches to Finding a Cure” which showcased 30+ scientists each presenting a unique

approach to finding a cure.

World Fragile X Day is an initiative of FRAXA Research Foundation launched in 2021 with communities around the globe.

WEXD is bringing more and more new research teams into the race to find a cure.

Visit worldfragilexday.com to get involved and make 2023 the most successful awareness day ever!



https://worldfragilexday.com/

FUNDRAISING HIGHLIGHTS

FRAXA relies on contributions from thousands of individuals who want to be part of building better lives for
families everywhere. We receive no government funding. An investment in FRAXA is an investment in the

future of those living with Fragile X. Become a partner in our life-changing work by hosting an event or
donating to FRAXA today.



https://www.fraxa.org/donate/
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2021 Income

Contributions
& Grants
87.2%

2022 Income
*through 9/30/22

Contributions
& Grants
78.6%

FRAXA's funding comes from
individuals and organizations who
believe in our mission. We receive
no government funding.

2021 Expenses

2022 Expenses
*through 9/30/22

FRAXA's priority is research, with
over 80% of our budget supporting
research grants and clinical trials.
90% of FRAXA's funding goes
directly to our programs!

FINANCIAL HIGHLIGHTS

FRAXA recognizes the responsibility that comes with your contribution and is

proud to be continually recognized as one of the most reliable stewards of donor

gifts. We earn the highest marks possible from major nonprofit rating agencies.

INCOME
Contributions and Grants
Fundraising Events

Interest & Investment Income

Total Revenue and Support

EXPENSES
Research Program
Education Program
Fundraising
Administration

Total Expenses

ASSETS
Change in Net Assets

Net Assets - Start of Period

Net Assets - End of Period

Charity +.
Navigator

+ FOUR-STAR +

*2021 Audited financial statements and 990s can be found at fraxa.org/about

2021*
1,915,294
116,223
165,723

2,197,240

2021*
1,126,798
124,390
85,498
57,958
1,394,644

2021*
802,596

3,099,475

**2022 numbers through 9/30/22 are unandited and preliminary

Platinum

2022**
727,282
196,238

925,940

2022**
1,363,443
61,579
43,829
35,634
1,504,485

Transparency

2022

Candid.



I have no doubt that we will see effective treatments and, ultimately, a cure for Fragile X. Many preclinical
research studies and a successful clinical trial have demonstrated that Fragile X symptoms can be reduced - at

least partially - even for adults.

Much work remains to be done to close the knowledge gaps. Talented, dedicated university-based research teams
and pharmaceutical and biotechnology experts are joining the Fragile X field, coming up with new approaches
and solutions.

The biggest roadblock is lack of funds. Funds are the key to shorten the timeline to our goal.

Your support has enabled the progress made so far! Thanks to your donations, we have overcome daunting

roadblocks that looked insurmountable. With your continuing support, we are certain that we can push beyond

ot By

President and Co-founder

the remaining obstacles to deliver effective treatments and a cure for Fragile X syndrome.

Thank you

to all our donors and volunteers for joining this life-changing journey!
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