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Historical Issue with Pre-clinical Animal 
Model Development and Validation  

Optimized 
Experimental Design 
for Preclinical Drug 

Screening in the ALS 
Mouse Model, 2007 

10 Years 

To Validate the Model 
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4 Years 
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Disease & Improves 

Survival in SOD1 
Mouse Model, 2002 
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Survival in SOD1 
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Survival in SOD1 
Mouse Model, 2008 

  

Celebrex ALS 
Clinical Trial Fails 
in Phase III, 2006 

Minocycline ALS 
Clinical Trial Fails 
in Phase III, 2007 

Lithium ALS Clinical 
Trial Fails in Phase 

III, 2010 



How to Validate a Pre-clinical Model 

Scott et al., 2008 ALS J. 

Identify Noise Variables 
• Variable #1: Exclusion Criteria 

• Variable #2:  Low Copy Animals 

• Variable #3: Gender 

• Variable #4: Litter  

Effect of increasing 'n' on Noise for Each Study Design Variable
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Optimized Study Design 
1. 48 mice (Tx group 12m+12f; Control group 12m+12f) 

2. Gender & litter matching 

3. Confirm transgene copy number 

4. Censor non ALS deaths; Blinded scoring 

5. Log rank and Cox proportional hazard model 

Presenter
Presentation Notes
ALS TDO poised because of historical database
Published in ALS journal last year
4 variable contribute to variance in median survival



In Properly Designed Studies these 
Compounds Failed in the SOD1 Model 

Disease Onset

95 105 115 125 135 145
0

25

50

75

100
CTRL (88)
DRUG (64)

Onset Age (days)

Pe
rc

en
t w

ith
 D

is
ea

se
 O

ns
et

 
 

  

 

    

  
 

 
   

  

  
 

 
   

  

 

45

 
 

  

 
 

 

Survival
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Historical Issue with Preclinical Animal 
Model Development and Validation  

1993 1997 2001 2005 2009 2013 2017 2021 

Mutations in 
theTDP43 Gene in 
ALS Patients, 2006 

Transgenic mouse 
model expressing 

human mutant 
TDP43, 2010 

TDP43 Mutations in ALS: déjà vu? 

4 Years 

Does it have to take 10 Years to 
Validate the Model ? 

To make the Model 

First Mutation 
Associated with 
ALS Identified: 

SOD1 Gene, 1993 

Transgenic mouse 
model expressing 

human mutant 
SOD1, 1997 

10 Years 

To Validate the Model 



Current Preclinical Model  
Development Paradigm 

Animal Model 
Development 

Target 
Identification 

In Vivo Drug 
Testing 

Lead Identification 
& Optimization 

Create Transgenic 
Model 
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Underpowered 
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Un validated 
 targets 

Compounds with poor 
pharmacological properties Limited or no PK 

data 

No biodistribution or 
target engagement 

data 

No tolerability data 

Underpowered single 
dose efficacy 

Limited PD data 

Phenotypically 
irrelevant assays 



Current Preclinical Model  
Development Paradigm 

Pharmacodynamic 
studies with 

multiple doses 
based on PK data 

Animal Model 
Development 

Target 
Identification 

In Vivo Drug 
Testing 

Lead Identification 
& Optimization 
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Underpowered 
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No biodistribution or 
target engagement 
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Highly powered model 

Quality targets 

Phenotypically 
irrelevant assays 
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screens 

Rigorous 
Preclinical 

Testing 

Pharmacokinetics 

 Biodistribution 
and  target 

engagement 

Tolerability data 
  

Multi dose 
highly powered 
efficacy studies 

based on PK 
and PD data 



Preclinical Animal Model  
Development Consortium 

• Validate 50 preclinical models with high priority in neurological disease 
• Governance 

– Steering committee from academia, industry, stakeholders and funding 
agencies 
• Animal model selection 
• Oversight of milestones and budget 

• Validation Scheme 
– Analysis of genetic variance 
– Power analysis for disease onset, progression, and survival where applicable 
– Highly powered histological analysis in the cns and periphery as defined for a 

model 
• May encompass neuron loss in brain regions and cord, microglial and astrocyte 

activation, axon counts, neuromuscular junction loss ect 

• Budget 
– $25-$30M: Precompetitive consortia from pharam, non profits, government 

• Need a better acronym? 
 

Presenter
Presentation Notes
Be provocative.  Say that TDI has been disruptive for more than 10 years and outlasted 100s of other biotech companies backed by VC and banks during that time.  It proves that innovation isn’t just neccesary, but attractive to different types of investors.  Say that you’ll continue to apply these approaches to ALS and hope that others will not need to make the same mistakes as our field did in order to learn from them. 

Or maybe use some of these again….

Betters Tools – we need to make the tools fit.  Right now we are using a flat head screw-driver to unscrew phillips head screws.  It may work because it kinda fits, but its hard and takes longer.  We need to take the time to build the right tools for the task at hand.

Rigorous preclinical science – key word is rigorous.  Preclincial science is NOT a check box.  We need to hold ourselves to a higher standard and spend more time getting it right before going to trial.  Doing so saves not only time and money wasted on doomed clinical trials, but also the precious lives of patients that altruistically enroll in those trials based on check-box approach to preclinical research.

Data sharing and pre-collaborative business models – we need to find ways to get information out of research centers and pharma quicker and better.  Not just to advance promising projects, but to remove wasteful resource investment on experimenting with compounds in disease indications that there is ample evidence locked up some place saying it fails.

Faster GO/NOGO decisions – lets face it.  All of us hear today are decision makers.  We need to start acting like it.  It the data says stop, stop.  If it says go, go.  That’s the way we need to operate, period. 
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