1 University of Exeter, UK - 2Beth Israel Deaconess Medical Center 3Harvard Medical School, Boston, MA, USA - “University of Galway, Ireland - *equally contributing senior authors

| INTRODUCTION

A multifactorial disease

: a tool for unifying Alzheimer’s disease
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Alzheimer’s disease (AD) is driven by multiple interacting processes,
including amyloid and tau pathology, neuroinflammation, and cell-
specific responses that vary across disease stages and individuals.

The challenge
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Fragmented signatures:
AD gene signatures are
fragmented across studies.
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Integrate representative AD
facets, defined as functional
and cellular features of AD,
across studies into a unified
reference framework.

I METHODS
Study design
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Curation:

Gene lists have
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from publications
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molecular pathways and biological processes
implicated in AD (e.g. neuroinflammation)

cell-type-specific transcriptional programs (e.g.
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Difficult interpretation:
Biological interpretation is
challenging.

Demonstrate Genedex
functionality using a list of
resilience-associated genes as
a case study [1].
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tissue-type specific annotation (e.g. prefrontal —

Platform:

integrates AD-associated gene
expression  signatures to
position new datasets within
the AD landscape
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How do resilience-associated genes relate to AD pathology?
We queried Genedex with resilience-associated genes from Castanho
& Naderi et al. (2025) and compared them with published signatures of

neuritic plaque burden, tau burden, A
including cell-specific datasets.
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Graphical abstract from Castanho & Naderi et al.

Where does my gene list fit In
Alzheimer’s disease biology, and
what relationships can it reveal?

Genedex is a reference framework for exploring
functional and cellular features (“facets”) of AD.
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Genedex was queried with resilience-associated
genes to Iinvestigate their relationship to AD
pathology.

Heat shock chaperones HSP90AA1/AB1 showed
consistent positive associations with tau burden
and amyloid pathology across multiple cell types,
but opposite associations with Ap clearance.
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I RESULTS
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List-membership of the resilience-associated genes across cell-type facets
restricted to gene lists associated with tau pathology burden. Colour intensity
scales with the total number of lists in which the gene appears under each
facet. The heat-shock chaperone cluster (HSP90AA1/AB1, HSPA1A, DNAJB1)
shows a broad, consistent positive association across nearly every cell type
tested, while protective markers RBFOX1 and KIF26B trend negative across
several excitatory neuronal subtypes.
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List-membership of the resilience-associated genes across cell-type facets
restricted to gene lists associated with AB aggregation. Colour intensity scales
with the total number of lists in which the gene appears under each facet. The
heat-shock chaperone cluster (HSP90AA1/AB1, HSPA1A, DNAJB1) shows a
broad positive association, except for HSPH1, which, as with amyloid load,
shows a downregulation in glial cells. LINGO1, robustly positive in association
with amyloid and tau load, nearly disappears, indicating its association may be
specific to more advanced pathology rather than early diffuse AB deposition.

| CONCLUSIONS

Take-home message
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List-membership of the resilience-associated genes across cell-type facets
restricted to gene lists associated with amyloid load. Colour intensity scales with
the total number of lists in which the gene appears under each facet. The heat-
shock chaperones HSP90AA1/AB1 show broader and consistent positive
association as shown with tau, including in glial cell types where HSPH1
appears in the opposite direction in glial cells, a divergence from its tau-
associated pattern, suggesting some chaperone signals might be tau-driven
rather than generically pathology-driven.
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List-membership of the resilience-associated genes across cell-type facets
restricted to gene lists associated with A clearance. Colour intensity scales
with the total number of lists in which the gene appears under each facet. The
chaperone cluster that was consistently up-regulated with pathology burden
(HSP90AA1/AB1, HSPA1A, DNAJB1) flips to consistently down-regulated here,
suggesting these chaperones may track proteostatic stress from unresolved
pathology rather than actively drive its clearance. SST, hypothesised in the
paper to promote AP degradation and clearance, shows a positive signal with
clearance in astrocytes.

Heat-shock chaperones show broad positive associations with amyloid and tau burden, but negative

associations with AB clearance, suggesting these genes may reflect unresolved proteostatic stress caused by

pathology rather than driving its clearance.

Impact

Genedex provides a unified, facet-structured
framework for comparing AD-associated gene lists
and programs across datasets, cell types, and

disease mechanisms.
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Future directions
Genedex is being expanded with Al-supported curation
and interpretation to enable scalable updates, automated

annotation, and hypothesis-driven exploration.
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