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Meet AhR: The dioxin receptor
The Aryl Hydrocarbon Receptor (AhR) The AhR pathway and signaling
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A Sensor of the External and Internal Microenvironment
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Post-stroke biomarkers
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How does AhR signaling modulate microglial function?

AhR Ligands ’
o B =l

CRCRCN RO

Environmental
compunds

APPN-F microglia O

11 AhR expression associated with amyloid
plaque development Host metabolism

Are AhR ligands increased in
Alzheimer’s disease??




AhR ligands levels change with AD
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AhR Activity and metabolomics

Colaboration with Dr. Alberto
Villarejo Galende
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Imaging Study
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« Clinical Dementia Rating
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AD mice

Measure AhR signaling

activity using
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i Inclusion criteria
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Samples NIA-AA  criteria,  both in the
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Study Data

Clinical and demographic data
Predisposing factors. APOE genotype
Age, time of evolution of the disease
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Sex; presence or absence of vascular
risk factors (smoking, arterial
hypertension, diabetes, mellitus,
hypercholesterolemia

MEDAS (Mediterranean Dietary
Adhesion Screener).

Nieto-Vaquero and cols. Unpublished data

Previous neurodevelopmental
delay. Major psychiatric illness:
major depression (present),

schizophrenia (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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Aryl Hydrocarbon Receptor (AhR) ligands are altered in patients and

Hypothesis

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.

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

1. To evaluate AhR ligands in 2. To characterize the role of 3. To determine AhR
an animal model of AhR in chronic ischemic ligands in post-stroke

ischemic stroke. stroke in mice. patient samples.



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

Carlos Parra (Surgeries), Virginia Garcia (Behaviour
test), Laura Martinez (Imaging)
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Characterization of AhR ligands in preclinical models of stroke
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1. To evaluate AhR ligands in an animal model of ischemic stroke
Ongoing analysis
VIR VIRI Open field 35d -
=14  t=1 =7 t=14 t=21 t=35 &
- B v + - + Periphery
d-14 d0 d1 d7 d14 d21 d33-34d35
: : : : : : : : 40— 0.1599 500 "
STROKE =, [ o= * .
Ferric = e —a0d . 4004
Chloride £ . @ &
Sham, n=10mice/group (5 males/5 females) OF + NOR + Nesting q. ot % 2 300 °° —
MCAO, n=20 mice/group (10 males/10 females) o jj 8 'f &2
5 204 5 S 3:_. E -}: B
NOVQ' ObjECt . ah ij- g 0.8 ) ::8 'é 2004 . =
recognition test 35d | @ || @ = 104 = 100-
] New ¢
0.6 100 0 T T 0 T T
i ns * % o Sham MCAO Sham MCAO
< 04_ LI [} o 80_ ——
§ 0.2 s : e £ °° . e
£ 2 ° =
S %. :_3:_0 é 60— e 3]‘: :.0 .}:
'-% 0.0_““.“..““..““ E I ER [ X SR % ..%...
£ Y [ ) S 40_ é ° ’
S < ﬁi )
5 -02- e H o oo e o
R o S
2 04- . 20
-0.6 T I 0= —
Sham MCAO Fam New Fam New
Sham MCAO

Carlos Parra (Surgeries), Virginia Garcia (Behaviour
test), Laura Martinez (Imaging)

800+
% %
600+
* ‘
C N
4004 N
°
°
20090 o
%. e Sham
Lot & - wcao
T T
Center Periphery

*p<0.05 vs 0, Fam or Sham n=10-20



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
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3. To determine AhR ligands in post-stroke patient samples 4+
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Evaluation of circulating AhR ligands in stroke patients

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

Centro

N2 de muestras (%
mujeres; edad media)

Etiologia

Puntos temporales de las
muestras

Escalas cognitivas y
funcionales

IMAS12

s
BIOCRUCES

FCRB

HU FID

IDIBGI

N =55 (49.09%; 74.71
afos)

Por determinar

N =62 (17%; 72 afios)

N = 31(19,35%; 73,9

afos)

N = 49 (49%; 74,5
anos)

Aterotrombotico 38.18%,
Cardioembdlico 34.55%, Lacunar
1.82%, Criptogénico 10.91,
Coexistencia de causas 10.91%y
Causa inhabitual 3.64%

Por determinar

Lacunares 50% y pequeiias lesiones
isquémicas no lacunares 50%

Aterotrombdtico 38.71%,
Cardioembdlico 32,26%, Lacunar
9,68%, e indeterminado 19,35%

Aterotrombédtico 22,4%,
cardioembdlico 69,4%, y
Criptogeénico 8,2%

Suero a los 90 dias

Suero basal, 24h y 3 meses

Suero y microbiota basales
y/o 24h
Suero 1 afio

Suero y plasma, basal, 24h,
48h y 90 dias

Suero basal, 24h y 3 meses

NIHSS basales, 24hy 3
meses; ERm previo y 3
meses

NIHSS basal, 24h, altay

3 meses

MOCA, DSST, TMT
A&B, 24-72hy 1 afo.
ERm basal, 3 meses y 1
afio
ERm y NIHSS, basal,
24h, 48h y 90 dias

NIHSS basal, 24h, alta,
y 3 meses. ERm previo
y 3 meses

AhR ligands

Expression induced by
AhR ligands

Constitutive Expression
after transfection

IMAS12 — 54 pacientes con muestras
de suero basales y 24h (5 excluidos

hemorragicos) — 8 citados

para

revision a 3 meses (abril-agosto)

IDISBA — 51 pacientes con muestras
de suero basales/24h y revision a los 3
meses

AhR ligands

Cognitive decline
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