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QR Pharma Inc.  

QR Pharma is developing novel 

drugs for the treatment of 

neurodegenerative disorders, such 

as Alzheimerõs disease (AD), 

Parkinsonõs disease (PD), and other 

neurodegenerative conditions  



Drug Class Company Phase Status 

AAB-001 A-beta antibody JNJ/Wyeth/Elan III Failed 

Solanuzumab A-beta antibody Eli Lilly III Failed 

LY 450139 G-secretase inhibitor Eli Lilly III Failed 

BMS 708163 G-secretase inhibitor Bristol Myers II Failed 

Gammagard A-beta antibody Baxter II Failed 

ELND 005 Ab aggregation inhibitor Elan/Transition II Failed 

Solanuzumab A-beta antibody, early Eli Lilly III Failed 

Verubecestat B-secretase inhibitor Merck II/III Failed 

Verubecestat B-secretase inhibitor, very early Merck III Failed 

Solanuzumab A-beta antibody, very early Eli Lilly III May Fail 

Amaranth B-secretase inhibitor AstraZeneca/Lilly III May Fail 

Mission AD1 B-secretase inhibitor Biogen/Esai III May Fail 

CNP520 B-secretase inhibitor Amgen/Novartis III May Fail 

Aducanumab A-beta antibody, early Biogen III May Fail 

Crenezumab A-beta antibody, early Genentech/Roche III May Fail 

various A-beta, tau, other many I or preclin   

Challenge of Targeting One Protein  



The Problem with Neurodegeneration  

All disease modifying 

studies in Alzheimerõs and 

Parkinsonõs disease to 

date have failed  

 

WHY? 



End vs. Beginning of Neurodegeneration  

 In 1906 Alois Alzheimer looked at the 

brain of a patient that had died with 

dementia and characterized 

Alzheimerõs disease as 

 - Plaques  

 - Tangles 

 - Brain shrinkage  

Today we still define it as plaques, 
tangles and brain shrinkage  



The Problem with Abeta  

Nobody doubts that Abeta is toxic  

Why does removing Abeta not result in a 

solid increase in cognition?  

Because the interventions we have 

studied are  

 too little  

 too late  



Where Does Neurodegeneration Start?  

Neurodegeneration is an 

axonal transport disease  



Anterograde Transport in WT and HD Cells  

BACHD mouse has a bacterial artificial chromosome expressing full -

length human HTT. The mice exhibit progressive motor deficits and 

late -onset selective neurodegeneration in cortex and striatum  

Shown are kympgraphs of BDNF anterograde transport in the axons 

of cortical neurons expressing mCherry  

Mobley Lab ð UCSD, CA; TriC subunits enhance BDNF axonal transport and 
rescue striatal atrophy in Huntingtonõs disease ; PNAS 2016,1073: 5455  

 



Anterograde 

and 

Retrograde 

Transport of 

APP -/+ Tau  

Mandelkow Lab ð Max Planck, Hamburg; Tau blocks traffic of 
organelles, neurofilaments, and APP vesicles; JBC, 2002, 156 (6): 1051  

 

Time-lapse imaging of APP 

transport in cultured chick 

retinal ganglion neurons and 

inhibition by tau. After 

transfection with tau, very few 

vesicles move, many are 

immobile (red bar), and slow 

speeds predominate in both 

directions.  

 



Neurotoxic Aggregating Proteins that 

Impair Axonal Transport  

ÁAPP, Ab42, C99 ð Mobley , UCSD;  

ÁAb42 -  Brady ,  NYU Medical Center  

ÁaSYN ð Isacson , Harvard;  Lee, U. Penn;  Liang ,  

 U. Montana  

ÁHtt ð Mobley , UCSD; Buss, U. Cambridge  

ÁPrions ð Sakaguchi , Tokushima U. 

ÁSOD1 ð Song , Harvard Medical School;   

  Horne , U. Melbourne  

ÁTau ð Mandelkow , Hamburg; Hung , U. Cambridge;  

 Berger , U. Vermont   

ÁTDP43 ð Taylor, Northwestern  
 



ÁCause disturbances in vesicle maturation 
and transport  

Á Impair synaptic transmission 
ÁLower release of neurotransmitters  
ÁLower neurotrophic factor levels 

ÁCause inflammation  
ÁEventually kill nerve cells 

High Levels of Neurotoxic Aggregating  

Proteinsé. 

 
 



Evolving Understanding of Neurogenerative Diseases 

Demands Multi -target Intervention  

Disease Old Knowledge New Knowledge 

AD A ,̡ tau A ,̡ tau, aSYN, prions 

PD aSYN aSYN, A ,̡ tau, prions 

DS A ,̡ tau A ,̡ tau, SOD, prions 

CJD Prions Prions, A̡ 

ALS SOD SOD, TDP43 

HD Htt Htt, A̡ , tau 

many tau 
present in most neurodegenerative 

disorders 
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   Normal                   MCI                       Dementia 

Biomarkers and Disease Progression  

Several neurotoxic 

proteins accumulate 

at different times 

during each disease 

progression  



To show efficacy  

 

an effective drug needs to normalize:  

 

levels of neurotoxic aggregating proteins  

leading to normal axonal transport  

 

What Constitutes an Effective Drug?  



AD/PD Require a New Approach  

Brain insults lead to neurodegeneration  

 

 

Posiphen  

Attacking one neurotoxic aggregating protein results in minimal effect; 
Posiphen is the only drug to attack multiple neurotoxic proteins  

Amyloid ȁ 
Alzheimerõs  

Parkinsonõs 

Tau 
Tauopathies  

Alzheimerõs 

aSynuclein  
Parkinsonõs 

Alzheimerõs 

Aɓ 

Targeting 

Compounds 

Tau 

Targeting 

Compounds 

Lewy Bodies  

PD-specific 

aSYN 

Targeting 

Compounds  

Increase in aggregating neurotoxic proteins  



Neurotoxic aggregating proteins display similar features from gene 
activation, to protein synthesis to folding, misfolding, toxicity and 
aggregation: 

Å Transcription is regulated by Cu/Zn 
Å Translation is regulated by Fe 
Å At low concentrations they have a normal function 
Å At high concentrations they form toxic oligomers 
Å Oligomers can infect other cells in the brain and spread  
Å They are degraded by the proteasome 
Å The cell sequesters these toxic oligomers into aggregates to neutralize 

them 

Posiphen Inhibits Translation of Neurotoxic 
Aggregating Proteins 

 

Commonalities of Neurotoxic Protein Regulation  



Commonalities in Translational Regulation  

 

mRNAs are always associated with RNA -binding 

proteins. These proteins influence pre -mRNA processing, 

transport, localization, translation and stability of mRNAs  

 

Translation of neurotoxic aggregating is regulated by a 

specific RNA binding protein called iron regulatory 

protein1 (IRP1)  

 

IRP1 binds the 5õUTR of mRNAs of neurotoxic 

aggregating proteins  
 



Highly Preserved Consensus Loop in 5õUTR of Neurotoxic 

Aggregating  Proteins  

>50% homology between 5õUTRs of mRNAs 

5õ UTR IRE Stem Loop Homology of 

Neurotoxic Aggregating Protein mRNAs  



IRP-1 binding to APP IRE inhibits APP, 

tau and aSYN translation  

3õ         APP/aSYN/tau  

IRP-1 

IRE RNA stem loop 

AUG 

5õ 

5õ 
3õ        APP/aSYN/tau  

IRP-1 

IRE 

AUG  

+ Posiphen (PS) 

PS 

IRE ς iron responsive element 
IRP ς iron binding protein 

Posiphen potentiates the binding of IRE to IRP -1 

In the presence of high iron  
thus further inhibiting translation  

Posiphen Mechanism of Action  

 
 



RNA Approaches:  

mRNA/RBP ð antisense RNA - RNAi 

Inhibition of  
Translation 

Self -
regulation 

Manufactu-
ring 

Stability Oral 
Availability 

Blood/brain 
barrier 
permeability 

Drug for 
mRNA/RBP 

yes yes easy very high yes yes 

RNAi yes no difficult low no no 

Antisense RNA yes no difficult low no no 

Our scientific advisor, Greg Petsko said: 
"Posiphen does all the things antisense and 
RNA interference do, just better and easier" 



ÅOrally bioavailable  

  with good blood  

  brain -barrier  

 permeability  

 

ÅInhibits several neurotoxic aggregating  

   proteins and protects nerve cells  

   from dying  

 

 

Posiphen is a Compelling NCE  



Preclinical and Clinical  

Pre-clinical:  
ÁEfficacy in AD mouse, PD mouse, TBI rat and 

glaucoma rat models  

ÁRobust safety data in mice, rats and dogs  
 

Clinical:  
ÁOpen IND  

Á120 healthy volunteers treated with Posiphen  

ÁPK and MTD established  

ÁPreliminary proof of concept in 4 MCI patients  

ÁPhase II clinical study in early AD patients 
ongoing  

 



 
Preclinical Data  



Salehi et al., 2008 1500ng/gm @ 50mg/kg 

APP Levels in 2N and Ts65Dn Mice:  
Vehicle vs. Posiphen 

24 



XQ Chen, Mobley Lab, UCSD 

5 uM, 48hr 

Posiphen Treatment for 48 hrs Reduces APP 
and Reverses Overactivation of Rab5 in 
Cortical Ts65DN Neurons 

25 



XQ Chen, Mobley Lab, UCSD 

5 uM, 48hr 

Reduced Axonal BDNF Transport is  
Reversed by Posiphen 

26 



AD: Posiphen Improves Spatial Memory in 

APPswe/PS1 Mice  
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2 day RAWM  

WT Vehicle (n=17)  

APP/PS1 Vehicle (n=18)  

WT Posiphen 25mg/kg (n=19)  

APP/PS1 Posiphen 10mg/kg (n=18)  

APP/PS1 Posiphen 25mg/kg (n=19)  

Posiphen significantly (p=0.0033) improves spatial memory of 

double transgenic mice in radial water maze test  

27 ¢ŜƛŎƘ Ŝǘ ŀƭΥ !ƭȊƘŜƛƳŜǊΩǎ ϧ 5ŜƳŜƴǘƛŀΥ ¢Ǌŀƴǎƭŀǘƛƻƴŀƭ wŜǎŜŀǊŎƘ ϧ /ƭƛƴƛŎŀƭ LƴǘŜǊǾŜƴǘƛƻƴǎΤ 
Translational inhibition of APP by Posiphen: Efficacy, pharmacodynamics, and 
pharmacokinetics in the APP/PS1 mouse4 (2018) 37-45 



AD: Posiphen Rescues Synaptic Dysfunction (LTP)                    

in Hippocampal Slices from APP/PS1 Mice  

Treatment with oral Posiphen rescues long -term potentiation  

¢ŜƛŎƘ Ŝǘ ŀƭΥ !ƭȊƘŜƛƳŜǊΩǎ ϧ 5ŜƳŜƴǘƛŀΥ ¢Ǌŀƴǎƭŀǘƛƻƴŀƭ wŜǎŜŀǊŎƘ ϧ /ƭƛƴƛŎŀƭ LƴǘŜǊǾŜƴǘƛƻƴǎΤ 
Translational inhibition of APP by Posiphen: Efficacy, pharmacodynamics, and 
pharmacokinetics in the APP/PS1 mouse4 (2018) 37-45 
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p-values 

APP 39.8 0.008 

/¢Cʲ 46.8 0.0024 

/¢Cʰ 48.5 0.0031 

!ʲпн 68 0.0008 
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50 mg/kg for 3 weeks 
Sacrifice at increasing time-points up to 9 
hours, isolate 7th coronal brain slice 
=hippocampus. No trend for recovery of 
biomarker levels up to 9 h. 

AD: Decrease in APP and APP Fragments  

in Hippocampus of APP/PS1 Mice  

29 

¢ŜƛŎƘ Ŝǘ ŀƭΥ !ƭȊƘŜƛƳŜǊΩǎ ϧ 5ŜƳŜƴǘƛŀΥ 
Translational Research & Clinical 
Interventions; Translational inhibition of 
APP by Posiphen: Efficacy, 
pharmacodynamics, and 
pharmacokinetics in the APP/PS1 mouse4 
(2018) 37-45 



PD: Posiphen Improves  

Gut Motility in transgenic ȀSYN A30T Mice 

ÅDbl -PAC-Tg(SNCA A30P); Snca  -/ - and control mice treated with 0, 3 or 

10mg/kg IP daily from 6 to 28 weeks of age  

 

ÅColonic motility significantly increased with Posiphen treatment  

30 UCFS, sponsored by MJFF 



Transgenic PD PAC A53T mice and controls were treated with 10mg/kg 

ip daily from 2 months to 4 and 7 months of age. Colonic motility was 

measured and compared to control treated and untreated animals  

UCSF, sponsored by Michael J Fox Foundation  

PD: Posiphen Improves  

Gut Motility in transgenic ȀSYN A53T Mice 

31 


