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Neurovascular unit (NVU)

Hypothesis: Chemical disruption of NVU
development will adversely impact blood- [
brain barrier (BBB) formation, and lead to A ’ )

abnormal brain development and function
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Why do we care about the BBB?


Biowiring diagram of NVU development
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How adverse NVU development could impact BBB formation. Cellular interactions/genetic signals >> NVU development
Stalk/tip angiogenesis


 Objective:
» ldentify putative biomarkers of developmental NVU disruption among ToxCast
HTS assays

» Build a pathway based predictive signature to identify putative NVU disrupting
ToxCast chemicals (Neuro, Angio, both, or neither)

 Approach: Increase the diversity of ToxCast assays to include DevTox
assessments that may represent developmental processes or toxicities

» ArunA (neurogenic), Vala (angiogenic), STEMINA (hESC), OT (endogenesis)
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Experimental Design

. 0.1% DMSO control
EXxposures: 0.1 - 100 uM (x5 concentrations)
Platform Cell type Assay # of Endpoints
46 ToxCast chemicals ||Neurogenesis _
hNP Cell titer 2
+ 5HPP-33 (ref.) :ﬁii!!nA hESC th{CeII migration/proliferation 2
* TNP-470 (ret) (H9) hNN  Neurite outgrowth 4

e flame retardants
e pesticides

Angiogenesis

—

e pharmaceuticals Tubule £ " ” .

e plasticizers uouie tormation agonis

. STDCS " HUVEC — Tubule formation antagonist 1
(IPSC) __ Cell migration/proliferation 3
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Aruna: MG scratch assay is 48 hr; 3 or 4 reps; HUVEC agonist (6d) antagonist 3d, MG 24h


Positive ‘hits’ across 13 assays

Neurogenesis assays Angiogenesis assays
|
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Angio platform limitation may only pick up early parts of angio cycle (subset of disruptors that were positive in other assays)
46 chemicals tested under same conditions (here’s how they cluster)
Potential to disrupt NVU development


ToxPi ranking of 46 Aruna/Vala chemica
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Early 5HPP; Late TNP
First version under conditions we studied


Building a pathway-based prediction model of NVU toxic

cals

Fluazinam
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I just showed you how we’ve collected data on the impact of chemicals on the NVU with the Aruna and Vala assays…. NOW I want to show you how we combined this information with data from 413 toxcast assays from these same 46 chemicals….. This will help us identify potential molecular targets and signaling pathways  for these chemicals….. 
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Signhaling pathways that may mediate toxic effects on the

Angiogenesis and/or neurogenesis

Gene Set Enrichment

T

No effect (306)

Neuroactive ligand-receptor interaction (36.25)
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Calcium signaling pathway (25.92)

Pathway Name

AGE-RAGE signaling pathway in diabetic complications (20.88)
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4
Enrichment Score

10



Signhaling pathways that may mediate toxic effects on the NVL

Neurogenesis

Gene Set Enrichment
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Signhaling pathways that may mediate toxic effects on the

Angiogenesis and neurogenesis

No effect(306) Gene Set Enrichment
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Top Pathway — Top Chemical

AGE-RAGE signaling pathway

Hypothesis: Chemical disruption of in diabetic complications
NVU development will adversely impact

blood-brain barrier (BBB) formation, and Immune | Adhesion | Cell | Coagulation ECM
lead to abnormal brain development and response growth/ remodeling
function survival
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Talk about microglia


How might microglia mediate impacts on
development and functi
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CXCL8 = IL 8: chemokine recruits neutrophils 
CCL2: cytokine that recruits inflammatory cells
TGFbeta – growth, immune suppression or chemoattractant (can have different effects depending on cell state or origin)




e Focus on role of microglia
— Cell transducers of inflammatory signals
— Role in remodeling/anastomosis during angiogenesis

« Test more ToxCast chemicals in these platforms
* Prioritize chemicals for OCM in vitro testing
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