
Staying Alive Staying Alive 
Saving the Retina through Saving the Retina through Saving the Retina through Saving the Retina through 

NeuroprotectionNeuroprotection

Ben ShabermanBen Shaberman
Director, Science CommunicationsDirector, Science Communications

Can disco save your vision?



The Foundation Fighting BlindnessThe Foundation Fighting BlindnessThe Foundation Fighting BlindnessThe Foundation Fighting Blindness

 FFB: world’s largest nonFFB: world’s largest non--governmental source of governmental source of 
esea ch f nding foesea ch f nding fo all etinal degene ati eall etinal degene ati eresearch funding for research funding for all retinal degenerative all retinal degenerative 

diseasesdiseases

 Funding innovative cuttingFunding innovative cutting edge researchedge research sightsight Funding innovative, cuttingFunding innovative, cutting--edge research edge research –– sightsight--
saving potentialsaving potential

 114 projects114 projects atat 69 institutions:69 institutions: 114 projects 114 projects at at 69 institutions:69 institutions:
–– Johns Hopkins University (Wilmer Eye Institute)Johns Hopkins University (Wilmer Eye Institute)
–– Harvard Medical School (BermanHarvard Medical School (Berman--Gund Laboratory)Gund Laboratory)

ff–– University College London University College London ((MoorfieldsMoorfields Eye HospitalEye Hospital))
–– Emory UniversityEmory University
–– Medical University of South CarolinaMedical University of South Carolinayy



Usher syndrome =Usher syndrome =
retinitis retinitis pigmentosapigmentosa + hearing loss+ hearing loss



The RetinaThe RetinaThe RetinaThe Retina
 Thin, delicate layer of tissue Thin, delicate layer of tissue 

at the back of the eye at the back of the eye ——
only ½ millimeter thickonly ½ millimeter thick

 Converts images into Converts images into 
electrical signals, sending electrical signals, sending 
them back to the brainthem back to the brain

E bl tE bl t liklik Enables us to see Enables us to see —— like like 
digital sensors (film) in digital sensors (film) in a a 
cameracamera



The RetinaThe RetinaThe RetinaThe Retina



What isWhat is NeuroprotectionNeuroprotection??What is What is NeuroprotectionNeuroprotection??

 Delivering small molecules or proteins to keep Delivering small molecules or proteins to keep g p pg p p
retinal cells healthy and functionalretinal cells healthy and functional

 Under development for a wide variety of Under development for a wide variety of 
neurodegenerative conditions: neurodegenerative conditions: 
–– Parkinson’s diseaseParkinson’s diseaseParkinson s disease Parkinson s disease 
–– Alzheimer’s diseaseAlzheimer’s disease
–– Multiple sclerosisMultiple sclerosispp
–– GlaucomaGlaucoma

Retina is an extension of the brain



What isWhat is NeuroprotectionNeuroprotection??What is What is NeuroprotectionNeuroprotection??
 NeuroprotectiveNeuroprotective approaches: approaches: 

–– antianti--oxidantsoxidants ---- reducing oxidative stressreducing oxidative stress
–– antianti--apoptoticsapoptotics ---- preventing programmed cell death preventing programmed cell death 

growth factorsgrowth factors promoting growth and healingpromoting growth and healing–– growth factorsgrowth factors ---- promoting growth and healing promoting growth and healing 
–– boosting mitochondrial functionboosting mitochondrial function ---- increasing energy supply increasing energy supply 

BDNF – Brain-Derived Neurotrophic Factor



NeuroprotectionNeuroprotection DeliveryDeliveryNeuroprotectionNeuroprotection DeliveryDelivery

E D
Oral Therapy

Eye Drops
Oral Therapy

Cells (Stem Cells) Gene Therapy 



WhyWhy NeuroprotectionNeuroprotection??Why Why NeuroprotectionNeuroprotection??

 Gene replacement photoreceptor replacement may not byGene replacement photoreceptor replacement may not by Gene replacement, photoreceptor replacement may not by Gene replacement, photoreceptor replacement may not by 
right for patient right for patient –– not every treatment will be right for not every treatment will be right for 
everybody, because:everybody, because:
–– Condition of their retinasCondition of their retinas
–– Clinical issue (e.g., immunological disease)Clinical issue (e.g., immunological disease)
–– Diagnostic challenge (can’t find mutated gene)Diagnostic challenge (can’t find mutated gene)Diagnostic challenge (can t find mutated gene)Diagnostic challenge (can t find mutated gene)

 Combination therapy Combination therapy –– with gene therapy or stem cellswith gene therapy or stem cells
 Oral or eye drops can be modulated Oral or eye drops can be modulated –– dosing can be adjusteddosing can be adjusted



MitoChemMitoChem TherapeuticsTherapeuticsMitoChemMitoChem TherapeuticsTherapeutics
 New biotech spun out from the Medical University of South New biotech spun out from the Medical University of South 

CarolinaCarolina Craig Beeson Ph D Barb Rohrer Ph DCraig Beeson Ph D Barb Rohrer Ph DCarolina Carolina –– Craig Beeson, Ph.D., Barb Rohrer, Ph.D.Craig Beeson, Ph.D., Barb Rohrer, Ph.D.
 Developing a small molecule Developing a small molecule –– eye drop that boosts eye drop that boosts 

mitochondrial function (organelle produces energy)mitochondrial function (organelle produces energy)( g p gy)( g p gy)
 Screened library of 50,000 compoundsScreened library of 50,000 compounds
 Identified lead compounds Identified lead compounds –– narrowed down to one (CB11)narrowed down to one (CB11)
 Excellent efficacy Excellent efficacy in vitro in vitro and and in vivoin vivo
 RP models RP models –– large animal (pig)large animal (pig)

G l IND t l h li i l t i lG l IND t l h li i l t i l Goal: IND to launch clinical trialGoal: IND to launch clinical trial



Retinal ProgenitorsRetinal ProgenitorsRetinal ProgenitorsRetinal Progenitors
 Stem cells that have partially developed into retinal cellsStem cells that have partially developed into retinal cells

H Kl Ph D U i it f C lif i I iH Kl Ph D U i it f C lif i I i Henry Klassen, Ph.D., University of California, IrvineHenry Klassen, Ph.D., University of California, Irvine
 Injected into the vitreous Injected into the vitreous –– release several growth factorsrelease several growth factors
 RescuesRescues conescones Rescues Rescues conescones
 FDA has authorized clinical trialFDA has authorized clinical trial



RodRod--Derived ConeDerived ConeRodRod--Derived ConeDerived Cone
Viability FactorViability Factor

((RdCVFRdCVF))((RdCVFRdCVF))
 Jose Sahel & ThierryJose Sahel & Thierry LeveillardLeveillard,, InstitutInstitut de la Vision in Parisde la Vision in ParisJose Sahel & Thierry Jose Sahel & Thierry LeveillardLeveillard, , InstitutInstitut de la Vision in Parisde la Vision in Paris
 Naturally occurring protein that keeps cones healthyNaturally occurring protein that keeps cones healthy
 Gene therapy, but works independent of retinal disease Gene therapy, but works independent of retinal disease 
 AAV: manmade virus that delivers copies of the therapeutic AAV: manmade virus that delivers copies of the therapeutic 

genes genes –– one injection can last several yearsone injection can last several years
Works like a drug factory in the retinaWorks like a drug factory in the retina sustained continualsustained continual Works like a drug factory in the retina Works like a drug factory in the retina –– sustained, continual sustained, continual 
releaserelease



hh d dd dOther FFBOther FFB--Funded Funded NeuroprotectionNeuroprotection ProjectsProjects

 Plant Extracts:Plant Extracts: ThierryThierry LéveillardLéveillard Ph DPh D InstitutInstitut de la Visionde la Vision Plant Extracts: Plant Extracts: Thierry Thierry LéveillardLéveillard, Ph.D., , Ph.D., InstitutInstitut de la Visionde la Vision
–– Targeting cones, identifying specific (most potent) molecule Targeting cones, identifying specific (most potent) molecule 

 Proteins: Proteins: John Ash, Ph.D., University of FloridaJohn Ash, Ph.D., University of Florida
–– Gene therapy delivering STAT3 and PIMGene therapy delivering STAT3 and PIM--1 (1 (antioxidativeantioxidative proteins)proteins)

 Testing Platforms: Testing Platforms: Matthew LaVail, Ph.D., UCSFMatthew LaVail, Ph.D., UCSF
–– Evaluates collaborator’s molecules in animal modelsEvaluates collaborator’s molecules in animal models



Can Disco Save Your Vision?Can Disco Save Your Vision?Can Disco Save Your Vision?Can Disco Save Your Vision?

YESYES
(sort of)

Aerobic Exercise Preserves 
Vision in Retinal 

Degeneration Lab StudyDegeneration Lab Study 

- Pardue, Boatright, et al



For MoreFor More InformationInformationFor More For More InformationInformation

fi htbli dfi htbli d (FFB)(FFB) www.fightblindness.orgwww.fightblindness.org (FFB)(FFB)
 bshaberman@blindness.orgbshaberman@blindness.org (Ben) (Ben) 
 FFB: 1FFB: 1--800800--683683--55555555
 www.clinicaltrials.govwww.clinicaltrials.gov www.clinicaltrials.govwww.clinicaltrials.gov


