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Recommendations from 2015 NIA AD Summit

• Establish and implement guidelines for rigorous
preclinical testing in LOAD models with the
standards/rigor comparable to clinical trials in humans

• Provide a resource/facility for standardized therapeutic
efficacy testing of preclinical drug candidates that
prioritizes translational biochemical and physiological
endpoints (e.g. PET/MR) over behavioral measures
using best practices

• Develop a database of preclinical studies that would
be available to the AD scientific community and
incorporating experimental details as well as
unpublished negative and positive data

MODEL-AD Consortium
Model Organism Development and Evaluation 

for Late-onset Alzheimer’s Disease

U54 AG054345 (IU/JAX), 

U54 AG054349 (UCI)

Expand animal model resources for 

basic research and preclinical testing 

of candidate therapeutics with 50 new 

mouse models of AD

NIA Funding Initiative 
RFA AG16-04 

Increasing the Predictive Value of AD Animal Models and Enabling Transparent and Reproducible Preclinical Efficacy Testing



Disease/Drug/Biomarker Optimization
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Intersection of the disease, drug mechanism of action, and biomarker properties yields region (A-C) represents potential false negative (-) or 
positive (+) readouts. Region D provides the optimal measure of drugs action on a disease process.  

• The Disease ꓵ Drug ꓵ Biomarkers (D)
• An MOA relevant and translatable 

biomarker is available
• PET Biomarkers provide clinically relevant 

information on disease endpoints
• PET Biomarkers provide rapid clinical 

translation based on current clinical use
• Secondary confirmation via AutoRad 

ensures reliability of PET Biomarkers at 
higher resolution

• Tertiary confirmation via 
Immunopathology ensures target 
engagement independent of PET or 
AutoRad 



Drug Selection Ranking Algorithm
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𝛽 → [0.0,1.0]

𝛾 = {𝑛𝑜𝑛𝑒, 𝑝𝑜𝑜𝑟, 𝑓𝑎𝑖𝑟, 𝑔𝑜𝑜𝑑, 𝑒𝑥𝑐𝑒𝑙𝑙𝑒𝑛𝑡}

𝛾: 𝑏 → 0,1 as a sigmoid function

• Candidates will be rank order will 
be based on a cumulative 
weighting scheme

• Biophysical Characteristics
• In vitro and In vivo

• Pharmacokinetics Data
• In silico, In vitro, and In vivo

• Toxicology Data
• LD50

• Acute

• Chronic

• Teratogenicity

• Clinical Data



Drug Selection Ranking Algorithm - Analysis

• Donepezil (Aricept™) 

• Cholinesterase Inhibitors

• 1 of 2 FDA approved medications for AD

• Symptomatic Modifying Drug (SMOD)  

• Levetiracetam (Keppra™) 

• Synaptic vesicle protein modulator SV2A 

• Atypical anti-convulsant medication

• Disease Modifying Drug (DMOD) at 1/15th

the anticonvulsant dose

• Verubecestat (MK8931)

• Beta secretase 1/2 (BACE1/2) inhibitor

• Phase 2/3 FDA EPOCH (suspended) APECS 
(ongoing)

• Disease Modifying Drug (DMOD)

0.80-1.00 Excellent

0.71-0.80 Good

0.45-0.70 Moderate

0.35-0.44 Fair

0.00-0.34 Poor





















• Mouse models will be best matched to the compound of interest being evaluated in the

screening pipeline based on both disease pathology and compound mechanism of action.

PTC: Building a Preclinical Testing Pipeline

Mouse 
Model

Pathological 
Hallmark

Primary
Biomarker

Secondary 
Biomarker

Primary
Confirmation

Secondary
Confirmation

5XFAD Abeta AV45 FDG
AV45
FDG

Abeta

PET/MRI PET/MRI AutoRad IHC

Drug 
(Mechanism)

Primary Fluid
Biomarker

AB40
AB42

CSF/plasma

BACE
Inhibitor
(Verubecestat)

hTau Tau AV1451 PTSM
AV4151
PTSM

TaupTau
Tau

Inhibitor

IL1RAP Neuro-
Inflammation PTSM FDG

PTSM
FDG

IBA1
GFAP

Cytokines
Anti-

Inflammatory



PTC = Preclinical Testing Core

ARRIVE Guidelines and Best Practices
• Drug QC & formulation stability
• N=10-12 per sex per dose
• Age-matched vehicle controls
• Blinded technicians
• Blinded data analysis
• Subjects randomized and counterbalanced 

for order of testing  
• Raw data and SOPs to Sage/Synapse

Pipeline Characteristics
• 1-2 compounds per year (currently)
• Initial pipeline validation with well 

known model (5xFAD) and known 
compounds

PTC = Preclinical Testing Core

PTC: Building a Preclinical Testing Pipeline



PTC = Preclinical Testing Core

PTC: Building a Preclinical Testing Pipeline



PET/MRI/AutoRad as a PD biomarker of:

• Glucose Metabolism (18F-FDG)

• Tissue Perfusion (64Cu-PTSM) 

• Beta Amyloid Deposition (18F-AV45)

• Tau (3R/4R) Deposition (18F-AV1451)

PTC = Preclinical Testing Core

PTC: Building a Preclinical Testing Pipeline



Effects of Test Compound on:

• Hippocampal working memory deficits

• Locomotor Activity

• Motor Coordination

PTC = Preclinical Testing Core

PTC: Building a Preclinical Testing Pipeline



• Lecture Topics
• Drug Discovery and Development Process

• Pharmacokinetics and Bioanalytical

• Pharmacodynamics and PD endpoints for AD

• PK/PD Modeling

• Behavioral Phenotyping & Pharmacology for AD mouse models

• Translational Pharmacology (PET/MR)

• Intersection of Clinical and Preclinical Genetics

• MODEL-AD Consortium Resources and new AD mouse model Resources

• Preclinical Biostatistics

• Genetic Diversity

• Featured Lecture: Ron Demattos, PhD – Eli Lilly, MODEL-AD EAB member

• Town Hall Discussions

• Hands On Training & Practicums
• in vivo PK studies

• drug formulation

• routes of administration (PO, IP, SC, etc.)

• serial blood sample and terminal CSF and tissue collections

• Executing experiments in line with ARRIVE guidelines

• Blinding

• Randomization

• Counterbalancing

• Controls

• Sample size Analyses

• Lunch & Learn Sessions: nanoString, Tissue Vision, CLIMB

MODEL-AD PTC Educational & Training Resources
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