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Making a case for investment in combining aging and AD/ADRD research

Padmanabhan & Götz
Nature Aging 2023

(1) Hallmarks of health:
Integrity of barriers, containment of 
local perturbations, recycling and 
turnover, integration of circuitries, 
rhythmic oscillations, homeostatic 
resilience, hormetic regulation, and 
repair and regeneration. 

(3) Hallmarks of AD 
(ADHs)

(2) Hallmarks of ageing (AHs)

Implementation of aging and health hallmarks to provide a 
framework for analyzing how AD-associated pathological aging 
manifests in different animal models, as well as in humans.

Lopez-Otin & Kroemer,
Cell 2021

Lopez-Otin et al.,
Cell 2022



A few discussion points:

(1) Preclinical and clinical studies suggest dissociation between pathology and
cognitive read-outs. Why is that?

(2) Brain reserve/cognitive reserve mechanisms in AD/ADRD underexplored.

(3) Studies of responders/non-responders: 
(i) Transgenic mouse colonies often include a few mice with no or little pathology
(ii) Transgenic colonies drift leading to reduced pathology. Can this be utilised?
(iii) Therapeutic interventions in mice: responders and non-responders
(iv) Therapeutic interventions in human study participants: responders and non-responders

 Coordinated activities to understand this segregation and use it to understand 
AD and ADRD mechanisms and improve therapies.

Leinenga et al.,
bioRxiv 2023

Making a case for studying brain/cognitive reserve and 
responders/non-responders

Leinenga & Götz,
Science Transl Med 2015

Stern et al.,
Neurobiol Aging 2019



ECM in AD/ADRD is under-explored, 
but its digestion restores memory

Dauth et al.,
J Comp Neurol 2016

Making a case for studying the extracellular matrix and PNNs

Several barriers for drug-delivery: BBB, ECM
(pore size of 38-64 nm) and plasma membrane:

ECM is hard to study and
highly heterogeneous

e.g. Thorne & Nicholson,
PNAS 2006Perineuronal nets

Carulli & Verhaagen,
Int J Mol Sci 2021

SUMMARY: Expand AD/ADRD research:
 with aging hallmarks providing a framework
for analzying AD pathology
 by investigating in mechanisms of brain/
cognitive reserve and responders/non-responders
 adressing pathology of ECM/PNNs and what the 
role is of the ECM for therapies.
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