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RNA Sequencing
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RNAseq Processing
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Covariate Analysis Workflow
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Making genomic data useful across studies
requires a lot of collaborative work
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ldentifying robust AD transcriptomic signatures
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Analysis strategy
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Enrichment for AD signatures
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AD Endophenotype

AD endophenotypes show strong cell type specificity

Enrichment for Cell Type Specific Signatures
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AD Endophenotype

Known AD signatures localize in predominantly gllal and neuronal
modules. '

Enrichment for AD Signatures
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AD Endophenotype

AD endophenotypes show strong sex specificity

Enrichment for AD DEG Signatures
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Differential Expression: AD vs Control (Sex Specific)

Model:
Gx = BrainRegion.Diagnosis.Sex + Study + RIN + RIN? + PMI + AOD + Batch +
PCT_RIBOSOMAL BASES + PCT_INTRONIC BASES + PCT_CODING_BASES +
PCT_PF READS ALIGNED + PCT_INTERGENIC_ BASES + (1|Individual _ID)

# of Genes (at FDR of 0.05 and fold-change of 1.2)

Source | Region Female Male
DOWN UP DOWN UP
ROSMAP | DLPFC 325 352 92 30
FP 4 0 24 20
IFG 2 MUCHo 3 3
MSBB
PHG SjZHG’HEﬁl 198 121
STG 1 1
CER 2461 2199 1250 1151
MAYO
TCX 3060 2635 1719 1955

Thanneer Perumal
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Genetics and Sex
Interaction in AD

We computed a Genomic Risk Score (GRS) based on the
IGAP SNPs in ROSMAP from imputed genotype data

We found significant (adjusted p-value: 1x104) sex by GRS
Interaction associations with DLPFCbrown (oligodendrocyte
myelinating cells enriched module) eigengenes.

We also found significant (p-value: 2.9x10-3) sex by GRS
Interaction association with Braak and CERAD score In
ROSMAP.
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139 mouse model Differentially Expressed Genes (DEGs) in Brain

Joshua Shulman & Zhandong Liu,
Baylor College of Medicine
Cross-species working group

s9|npow 4v-dINV



PC 2 (10%)

-0.2 -0.1 0.0 0.1 0.2

-0.3

Mouse Knockout Models in MODEL-AD
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Human and mouse modules overlap

Human module

() Mouse module
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« Decompose disease

Heterogeneity

* ldentify missing models

« Better model patient
specific signatures of
disease

Enrichment in Human Modules

Disease Processes
Patient Sub-Types
Heterogeneity of disease
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139 mouse model Differentially Expressed Genes (DEGs) in Brain




Questions?

- Also, we're hiring! We have two positions open — a
postdoc In computational neurodegenerative
research and a research associate in genomic
workflows.

Please contact me —
ben.logsdon@sagebionetworks.org - If interested
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Ranking system for Alzheimer’s disease drivers

Module Network Genetic Association
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Top Ranked Genes
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Re-prioritized genes based
on score

- We select the top 1000 scored genes from the model to
screen for variants with evidence in IGAP stage 1+2.

- We identify 667 variants of which 404 pass a Bonferroni
correction (P < 7x10).

- We identify six new genomic regions associated with
Alzheimer’s disease: HBEGF, RABEP1, DNAH17, C1S,
SNX1, and PFKFBS.



SNX1

PX BAR

s1802376 : p.D466N

1 522

Membrane binding
amphipathic helix (PMID:

rs1802376 19816406)
IGAP P-value: 6x10°

ADSP exome P-value: 2.6x103
CADD score: 28.3



Modules are rich In disease relevant pathyay information
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