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Challenges

Human brain expression data is powerful for target nomination, but
presents follow-up challenges for enabling precision medicine:

* Differentiating specific AD triggers (AR vs. Tau)

* Dissecting dynamic age-dependent expression changes

* Selection of the optimal experimental model for follow-up studies
* Defining cross-species conservation at the network level

* Confirming which targets associated with AD traits are truly causal

Solution

Pinpoint correspondence between gene .

expression changes associated with AD in human & &=
)

—
brains and those caused by controlled DY e—(C
experimental manipulations in animal models.
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mouse DEGs jﬁ Module Activation in
. Mouse Models

* Rows: Human AMP-AD co-expression Modules
* 30 “consensus” gene sets associated with AD

0 * Derived from >2220 human brains (7 regions)
enrichment * mean module size=2088 / range=504-4667
[-log,(p)]

* Columns: Differentially expressed gene (DEGs) from
mouse brain RNAseq datasests

| * AD and many other relevant experimental models

* 95 distinct studies (AMP-AD and public databases)

* 2672 samples with RNAseq data

e 371 DEGs -> 252 remain after filters

* All RNA-seq data was re-processed using a single
bioinformatic pipeline.

* Overlap based on hypergeometric overlap test.
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~50 APP and MAPT transgenic DEGs
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 Modules enriched in synaptic transmission (neuronal) and inflammatory
response (microglial) are activated by many AD models
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 Modules enriChed in synaptic transmission (neuronal) and inflammatory
response (microglial) are activated by many AD models

* These clusters are usually mutually exclusive, though many MAPT transgenics
or other models with tangles (CK-P25) activate both.
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 Modules enriched in synaptic transmission (neuronal) and inflammatory
response (microglial) are activated by many AD models

* Inthe TgCRNDS8-APP mice, sustained inflammatory signals appear at 6
months, when synaptic changes and neuronal loss are established
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 Modules enriched in synaptic transmission (neuronal) and inflammatory
response (microglial) are activated by many AD models

e Sequential module activation in rTG4510-MAPT mice, which show neuronal
loss and cognitive impairment between 4.5 and 6mo.
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 Modules enriched in synaptic transmission (neuronal) and inflammatory
response (microglial) are activated by many AD models

e Sequential module activation in rTG4510-MAPT mice, which show neuronal
loss and cognitive impairment between 4.5 and 6mo.

* Gender x genotype interactions



Predominant AD signatures from mouse AD models are also seen in "pure” aging
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* These signatures are unlikely to be specific for AD pathologic triggers or
pathophysiology. Consistent with findings from Hargis and Blalock (2016).
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 These “aging” transcriptional signatures are activated in other mouse disease
models, which co-cluster with AD patterns.

* Similar results in HD, SCA, and other models.
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e Several modules may be more specific for AD pathobiology, and may therefore
inform AD-specific biomarkers for precision medicine approaches.
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e Several modules may be more specific for AD pathobiology, and may therefore
inform AD-specific biomarkers for precision medicine approaches.
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e Several modules may be more specific for AD pathobiology, and may therefore
inform AD-specific biomarkers for precision medicine approaches.
* (CDK-P25 and aged 5xFAD models activate these modules strongly
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e Several modules are poorly activated in all available AD models
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e Several modules are poorly activated in all available AD models
* May highlight disease biology poorly recapitulated in existing models
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e Several modules are poorly activated in all available AD models
* May highlight disease biology poorly recapitulated in existing models
e Other mice activating these modules may identify non-obvious AD models
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Several modules are poorly activated in all available AD models
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e Several modules are poorly activated in all available AD models
* May highlight disease biology poorly recapitulated in existing models
e Other mice activating these modules may identify non-obvious AD models
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* Several modules are poorly activated in all available AD models
* May highlight disease biology poorly recapitulated in existing models

Other mice activating these modules may identify non-obvious AD models



Concordant changes in human and mouse brains
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Human-mouse overlaps being made available on AMP-AD Knowledge Portal



Pinpointing Causal Network Drivers
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Pinpointing Causal Network Drivers
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* Existing AD mouse models may predominantly activate brain responses
that are non-specific, overlapping with aging and other disease models.

 Certain expression signatures may differentiate Tau vs. APP responses

* The cross-species approach highlights dynamic age- and sex-dependent
brain expression changes that are potential markers for AD progression.

» Using transcriptomic signatures as endophenotypes, we can identify
many non-obvious AD models, including some that activate modules
not seen in existing MAPT/APP models.

* Drosophila models may accelerate network fine-mapping to pinpoint
causal drivers.
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Huntington’s Mouse Models
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 These “aging” transcriptional signatures are activated in other mouse disease
models, which co-cluster with AD patterns.
 HD models activate neuronal, but not microglial modules.
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 Modules enriched in synaptic transmission (neuronal) and inflammatory
response (microglial) are activated by many AD models

e Sequential module activation in rTG4510-MAPT mice, which show neuronal
loss and cognitive impairment between 4.5 and 6mo.
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e Several modules are poorly activated in all available AD models

 These modules identify key disease biology not recapitulated in models

e Other mice activating these modules may identify non-obvious AD models
* Non-obvious models for study of AD dark matter
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e Several modules are poorly activated in all available AD models

 These modules identify key disease biology not recapitulated in models

e Other mice activating these modules may identify non-obvious AD models
* Non-obvious models for study of AD dark matter
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e Several modules are poorly activated in all available AD models

 These modules identify key disease biology not recapitulated in models

e Other mice activating these modules may identify non-obvious AD models

* Non-obvious models for study of AD dark matter

* Other non-obvious models activate patterns similar to AD or with selectivity.
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BET bromodomain inhibition promotes neurogenesis while inhibiting
gliogenesis in neural progenitor cells
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