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The Aryl Hydrocarbon Receptor(AhR) as a biomarker and
therapeutic target in post-stroke cognitive impairment
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Stroke impact

Leading causes of death in 2021 globally

1. Ischaemic heart disease

“Stroke remains the second-leading cause of death and the third-
2. COVID-19 leading cause of death and disability combined in the world”

World Stroke Organization (WSO): Global Stroke Fact Sheet 2022
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Post-stroke biomarkers
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Meet AhR: The dioxin receptor
The Aryl Hydrocarbon Receptor (AhR)

Cloning of the Ah-receptor cDNA reveals a distinctive

The AhR pathway and signaling

AT igand Extracellular
. medium
ligand-activated transcription factor /
(2,3,7,8-tetrachlorodibenzo-p-dioxin /aryl hydrocarbon receptor nuclear transiocator /Sim /Per / helix—loop-belix) X R E'd e p en d en t e Cytosol
. * t *3 = "
KrISTINE M. BURBACH*, ALAN POLANDT, AND CHRISTOPHER A. BRADFIELD con t ro I Of g ene BAHR Y | ke
*Department of Pharmacology, Northwestern University Medical School, 303 East Chicago Avenue, Chicago, IL 60611; and "McArdle Laboratory for Cancer \~\
Research, University of Wisconsin Medical School, Madison, W1 53706 eX r eS S i O n p23-%
p HSP90-
- - . \ J Inactive AHR
The basic HLH (helix-loop—helix) -PER-ARNT-SIM 1 S
S = e .
. g I - - .
(bHLH—-PAS) family £
l'\
AHR I | o f '
a Ubiquitous Neurcmal Ubiquitous / Ac“w '\ > ’._ ARN] "_ AHRR Qv,‘
— A . p —_— ) \&
+ Dioxin lo, Depola zat on duced ) . .
ARNT ARNT2 BMAL i‘g 'l'
Class1 AHR HIFlaand HIF2a [SIM1 sim2 NFAS4 NPAS2 CLOCK — 3 R U
f ucleus - {
‘ ‘ ‘ . = Ahrr -(‘l
|B |8] \ '\ | * Cyplal v
ol H : 5 '\ R
bHLH ;IJ .y - QB. - . - ; ol * gu.
\ } S P DRERBOA 'f,/o"
ay -
e b e = i
Ah R AHR i 2:?3% 4 Npass CLoCK p—
il LTS MME i i p B
I T o'
Je] I I 6] 6] -
[allAl [A] [l Al [l Al JAl
o o S | ra
XRE HRE CME 7 E-box
TNGCGTG  T/G/C-A/G-CGTG TACGIG  T/G-CGTG CACGTG
/ / / \ N
Xenobiotic Hypoxia Neuron Synapse plasticity Circadian —~ 6[
metabolism response development and memory rhythm L i(;ﬁl\d | Proteasome
» CYP1A1 * EPO * SIM1: appetite « BDNF * CRY metabolism | oL
* CYP1A2 * VEGF control « FOS * PER
* GST * GLUT1 * SIM2: unknown « EGR1 * ROR
Bersten D. et al. Nat Rev Cancer 2014 RARG

Rothhammer and Quintana., Nat Rev Inmmunol 2019



A Sensor of the External and Internal Microenvironment
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Microglial AhR drives Alzheimer’s disease progression
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How does AhR signaling modulate microglial function?

AhR Ligands

CRCRCIC BN

Environmental
compunds

APPN-F microglia

11 AhR expression associated with amyloid
plaque development Host metabolism

Are AhR ligands increased In
Alzheimer’s disease??




AhR ligands levels change with both aging and AD
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Measuring AhR activity in AD patients

Colaboration with Dr. Alberto

AhR Activity and metabolomics

Imaging Study
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Cognitive Study
Clinical Dementia Rating
Verbal phonetic fluency test

Trail making test

Boston naming test
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n.

Inverse Digits Digits of the WAIS-III.
Free and Cued Selective Reminding Test

Age, time of evolution of the disease

and years of education

Sex; presence or absence of vascular
risk factors (smoking, arterial
hypertension, diabetes, mellitus,

hypercholesterolemia

MEDAS (Mediterranean Dietary

Adhesion Screener).
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« hsCRP - t-tau and p-tau « BDNF
» Hemoglobin « Cociente pTau/AB42
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Previous  neurodevelopmental
StUdy Data delay. Major psychiatric illness:
,u\’%/g)\ — . major depression (present),
_//L";f 17702 Clinical and demographic data hizophreni t t
\K"i Predisposing factors. APOE genotype sehizophrenia (present or past),

bipolar disorder (present or
past), obsessive-compulsive
disorder (present or past),
according to the DSM-V. -
Substance abuse (present)
(DSM-V-TR).  Presence  of
infectious, inflammatory, tumor
or traumatic disease.
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AhR ligands levels change in mice after stroke
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AhR ligands levels change in patients after stroke
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Proyectos colaborativos para investigadores

Hypothesis

Objectives

1. To evaluate AhR ligands in 2.
model of
Ischemic stroke.

an animal
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Aryl Hydrocarbon Receptor (AhR) ligands are altered in patients and
animal models of ischemic stroke, and these alterations are associated with
long-term cognitive and functional outcomes, as well as with the
development of post-stroke cognitive impairment. Therefore, signaling
through the AhR, and specifically the detection of its agonist activity, could be
used as a biomarker of clinical progression in ischemic stroke patients.

To clarify the relationship between AhR ligands and post-stroke cognitive
Impairment by analyzing these ligands in animal models and in patient
samples.

determine  AhR
ligands in post-stroke
patient samples.

To characterize the role of 3. To
AhR in chronic ischemic
stroke in mice.



Characterization of AhR ligands in preclinical models of stroke

1. To evaluate AhR ligands in an animal model of ischemic stroke
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Characterization of AhR ligands in preclinical models of stroke

1. To evaluate AhR ligands in an animal model of ischemic stroke
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Characterization of AhR ligands in preclinical models of stroke

1. To evaluate AhR ligands in an animal model of ischemic stroke

Ongoing analysis
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Evaluation of circulating AhR ligands in stroke patients

3. To determine AhR ligands in post-stroke patient samples
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Evaluation of circulating AhR ligands in stroke patients

3. To determine AhR ligands in post-stroke patient samples

AhR ligands
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