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Host-Virus
interaction networks
in AD identify
numerous potential
therapeutic targets
related to immune
activation
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miR-155 is suppressed by HHV-6A, a requlator of preclinical
and clinical AD networks
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miR-155 is suppressed by HHV-6A, a regulator of preclinical and clinical AD
networks and alters 3-amyloid plaque and oligomer formation

APP/PS1 X MIR155-KO vs. APP/PS1
Frontal Cortex

# B-amyloid plaques

** P-value: 44

** P-value: 34
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Constitutive absence of miR-155 in APP/PSEN1 mice improves
learning and memory performances in Barnes maze test
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Absence of mir-155 mice ameliorates synaptic plasticity
defects in APP/PSEN1 mice But induces defect of synaptic
plasticity in WT mice
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TYROBP repurposing use case

a Di Top CMAP compounds predicted to upregulate TYROBP
Identify chemogenomic
enrichments compound ATC Level 3
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Dii Top CMAP compounds predicted to downregulate TYROBP

C
compound ATC Level 3
Drug targets enriched in compounds that regulate TYROBP
myosmine
Predicted Targets Name imatinib OTHER ANTINEOPLASTIC AGENTS
CHRND cholinergic receptor, nicotinic, delta (muscle) benzathine benzylpenicillin BETA-LACTAM ANTIBACTERIALS, PENICILLINS
RIPK1 receptor (TNFRSF)-interacting serine-threonine kinase 1 diphenylpyraline ANTIHISTAMINES FOR SYSTEMIC USE
KCNN2 potassium |ntermed|ate/small conductance calcium-activated SC-58125
channel, subfamily N, member 2
KYNU kynureninase lasalocid
CCR8 chemokine (C-C motif) receptor 8
. . methyldopate ANTIADRENERGIC AGENTS, CENTRALLY ACTING
CHKA choline kinase alpha
ENPEP glutamyl aminopeptidase (aminopeptidase A) harpagoside
SELP selectin P (granule membrane protein 140kDa, antigen CD62) ketotifen ANTIHISTAMINES FOR SYSTEMIC USE
ADRA1B adrenoceptor alpha 1B cloxacillin BETA-LACTAM ANTIBACTERIALS, PENICILLINS
CTSD cathepsin D

AOC3 amine oxidase, copper containing 3 U N pu bl iShed WOrk in prOg Fess



Compounds that modulate TYROBP are
enriched for drug targets that link to AD

Symbol Name Notes
CHRND cholinergic receptor, nicotinic, delta (muscle)
RIPK1 receptor (TNFRSF)-interacting serine-threonine kinase 1 Mediates AB induced TNF production by

microglia in vitro (Zhou, 2014 for review)
potassium intermediate/small conductance calcium-activated

KCNN2 channel, subfamily N, member 2

KYNU kynureninase

CCRS chemokine (C-C motif) receptor 8 quocyte chemotaxis and localization of
activated T-cells

CHKA choline kinase alpha

ENPEP glutamyl aminopeptidase (aminopeptidase A)

SELP selectin P (granule membrane protein 140kDa, antigen CD62)

ADRA1B adrenoceptor alpha 1B

CTSD cathepsin D Risk gene for AD (Schuur, 2011)

AOC3 amine oxidase, copper containing 3

* Targets enriched (FDR < 0.1) in CMAP compounds ranked according to

TYROBP expression Unpublished work in progress



APP/PSEN1 x SP1-KO vs. APP/PSEN1 RNA-sequencing
Frontal Cortex

a Differential gene expression b P<0.02
Symbol Name logFC FDR
Amhr2 anti-Mullerian hormone type 2 receptor 3.60 3.52e-08 120 P <0.02
Sp1 trans-acting transcription factor 1 -0.90 4.25e-08
Pfn1 profilin 1 0.42 2.84e-03
Ppp1r9b  protein phosphatase 1, regulatory subunit 9B 0.26 5.02e-03
Mrps34 mitochondrial ribosomal protein S34 0.44 8.35e-03
Ptms parathymosin 0.40 1.05e-02 T —
Hist2h4 histone cluster 2, H4 0.56 1.05e-02
Hepacam hepatocyte cell adhesion molecule 0.53 1.05e-02 100
HnrmpaO heterogeneous nuclear ribonucleoprotein AO  0.31  1.05e-02 AB42
Hnrnph3  heterogeneous nuclear ribonucleoprotein H3  0.74  1.05e-02 (Triton_X) ®
C O
Causal Inference Testing (CIT) d
P 80
AB42
regulator
SP1 . genes
Genotype AB42
@
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, : % & %
[?] SP1 associated with AB42-genes | AR42 Y, "%, v, Y v,
[?] SP1 independent of AB42 | AB42-genes
d Svmbol Name CIT Cor with Cor with
y (FDR) SP1 dosage AB42
Ppp1r9b protein phosphatase 1, regulatory subunit 9B 9.99e-04 -0.71 0.71
Lrrk2 leucine-rich repeat kinase 2 9.99e-04 0.69 -0.67
Mettl7a1 methyltransferase like 7A1 9.99e-04 0.63 -0.76
Slc25a25 solute carrier family 25 (mitochondrial carrier, phosphate carrier), member 25 9.99e-04 0.73 -0.64
Edrf1 erythroid differentiation regulatory factor 1 9.99e-04 0.63 -0.80
Chd3 chromodomain helicase DNA binding protein 3 9.99e-04 -0.63 0.59
A230050P20Rik RIKEN cDNA A230050P20 gene 9.99%e-04 -0.71 0.58
Lgals9 lectin, galactose binding, soluble 9 9.99e-04 -0.71 0.58
Nbas neuroblastoma amplified sequence 2.00e-03 0.72 -0.68
Tmem191c transmembrane protein 191C 2.00e-03 -0.78 0.64




G-quadruplex secondary structures associate with normal
gene regulatory activity and viral replication
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Association between changes in G-quadruplex promoter
density and network driver gain/loss

C AD associated network driver genes d

Network drivers overlap with viral biology
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e [Les 1 APP VEGFA SMAD3 Papillomavirus Infections|C0950124 1.8E-05
Preclinical AD APOC1 AR NTRK2 viral infectious disease|DOID:934 2.5E-02
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Gene drivers exclusive to each network still share regulatory context

Promoter enrichments for TF
binding motifs
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A core extended naphtalene diimide G-quadruplex ligand potently inhibits
herpes simplex virus 1 replication
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Figure 5. Scheme of the proposed c-exNDI mechanism of anti-HSV-1 activity.

Callegaro et al. Scientific Reports | 7: 2341



Defining the “opposite phenotype” using
Generative Adversarial Networks (GAN)
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Rationale for drug discovery:

Vwthout phenotype ~— Vwith phenotype
~ action reversing the phenotype

Unpublished work in progress



Data source: drug-treated image “patches”
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Cell Painting Assay data from Bray et al. Gigascience. 2017 Dec 1;6(12):1-5.



Using a conditional GAN to model high-
throughput imaging data
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Rationale for characterizing drug treated cell dynamics:
¢ = f4 if fq cannot tell the difference
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Unpublished work in progress



Cellular phenotypes generated by GAN
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Thank you for your attention!

Email:  joel.dudley@mssm.edu
Twitter: @jdudley

m Icahn School of Medicine at
Mount Sinai
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