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INVESTIGATING THE PROTEOMIC PROFILING OF STROKE THROMBI:

COMPARING mFPE SUCCESS & FAILURE

MECHANICAL THROMBECTOMY (MT) STUDY DESIGN: PROTEOMIC PROFILING
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KEY QUESTIONS 1. IDENTIFY THROMBUS BIOMARKERS 2. EXPLAIN mFPE HETEROGENEITY 3. INFORM FUTURE TAR D
& OBJECTIVES FOR TREATMENT RESPONSE IN ACUTE ISCHEMIC STROKE THERAPIES & STRATEGIES

OBJECTIVE

 Mechanical thrombectomy (MT) has improved disability outcomes after ischemic stroke (IS), mainly when the so-called modified first-pass effect

(mFPE) is achieved. This study aims to explore the proteomic profiling of thrombi composition, comparing patients who achieved mFPE and those
who did not.

MATERIALS AND METHODS

* A prospective study was conducted based on consecutive IS patients who underwent MT for proteomic analysis of the thrombi. mFPE was defined as

a reperfusion grade with a thrombolysis in cerebral infarction scale 22b after the first pass of the thrombectomy device. A qualitative and quantitative
protein analysis was performed using LC-MS/MS for DDA and SWATH-MS analysis, respectively (Precis Clin Med. 2026 Feb 24;9(1):pbag008).
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CONCLUSION

This exploratory proteomic study provides new insights into the biological complexity of IS, revealing distinct] | iNe07a202203)(Axencia Galega para a  Xestién
protein expression patterns in those who achieved the mFPE, and deserves further investigation in future
research.
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The role of the NLRP3 inflammasome in the maintenance
of blood-brain barrier integrity during ischemic stroke

Universidad Auténoma
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INTRODUCTION

Cerebral ischemia is the second leading cause of death and the main cause of adult disability worldwide. It occurs when a brain vessel is obstructed, which results in reduced blood flow to the affected area. This reduction of perfusion triggers a rapid neurovascular
unit (NVU) damage. As an important part of the NVU, pericytes provide structural and functional support to it, which are tightly connected to endothelial cells through gap junctions along the basal lamina. They contribute to the preservation of the BBB, forming
blood vessels, regulating blood flow, and modulation of the immune response, playing an important role in inflammation, angiogenesis, and neurogenesis. A key component of the ischemia-induced inflammatory response is the activation of the NLRP3
inflammasome, a pivotal multiprotein complex in the innate immunity implicated in maturation and secretion of important proinflammatory cytokines. Therefore, we hypothesized that protecting the BBB and attenuating the inflammatory response following

ischemia is crucial for maintaining communication and functionality among the various components of the NVU. In particular, our study focuses on the interaction between two main components of the NVU: endothelial cells and pericytes. Furthermore, we aim to
visualize the involvement of the NLRP3 inflammasome in cerebral pericytes and its role in maintaining blood-brain barrier (BBB) integrity during cerebral ischemia.

Pericyte coverage is reduced after 24 hours post —
(WT) animals, an effect that is reversed following treatment with MCC950

ischemia in Wild-type

In NLRP3 knockout animals, pericyte coverage is slighty
diminished at 24 hours of reoxygenation

The inhibition or genetic depletion of the NLRP3 inflammasome
counteracts the loss of pericyte coverage at 24 hours post-ischemia
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Fig.1. A. Representative immunofluorescence of CD13 (pericytes) /Lectin (endothelium) on the ipsilateral (1) and contralateral (C) hemisphere at 24 h of reperfusion followed by a
scheme of the protocol done in WT animals and WT animals treated with MCC950 (3 mg/kg) 1h post-ischemia . B. Quantification of the pericyte coverage on endothelial cells on
the ipsilateral and contralateral hemisphere of WT animals (red) and WT animals treated with MCC950 (green) at 24 h of reoxygenation. C. Fluorescence intensity of CD13 of WT
animals and WT animals treated with MCC950 at 24 h of reoxygenation. **p<0.01, ****p<0.0001 vs C (0h); $§$$p<0.0001 vs | (24h) WT, n=4-8.

-

Fig.2. A. Representative immunofluorescence of CD13/Lectin on the ipsilateral and

1h

24h

24 h of reperfusion followed by a scheme of

the protocol done in NLRP3 KO animals. B. Quantification of the pericyte coverage on endothelial cells on the ipsilateral and contralateral hemisphere at 24 h
post - ischemia. C. Fluorescence intensity of CD13 after 24 h of reoxygenation. *p<0.05, ***p<0.001 vs C (0h), n=4-8.

The NLRP3 inflammasome modulates the expresién of various markers
in human pericytes

Pre-treatment with MCC950 before hypoxia reduced segment formation in Matrigel co-cultures of pericytes and endothelial cells
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La entrada mitocondrial de Na* mediada por el intercambiador mitocondrial Na*/Ca** (NCLX) participa en la produccidon de especies reactivas de oxigeno (ROS) en condiciones de isquemia, lo que sugiere un
papel clave de NCLX en el dano oxidativo asociado al ictus. Durante la reperfusion, la recuperacion del oxigeno favorece un aumento de la generacion mitocondrial de ROS, proceso que podria atenuarse
mediante la inhibicion de NCLX. Por otro lado, el ictus hemorragico se caracteriza por una acumulacion intracelular de hierro que desencadena peroxidacion lipidica y muerte celular por ferroptosis. En
este contexto, se ha descrito que la inhibicion de NCLX ejerce un efecto neuroprotector frente a este tipo de muerte celular.
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CRMP2 (collapsin response mediator protein 2, o DRP2) es una proteina
citosolica presente en el SNC. Su principal funcion es modular el crecimiento
axonal y la plasticidad sinaptica, desempefando un papel clave en la
recuperacion tras lesion. Esta funcion esta regulada por fosforilacion,
destacando los residuos Thr514 y Ser522 (pSer522 y pThr514) como sitios de
fosforilacion por GSK3B y Cdk5, respectivamente. Ademas, su desregulacion se
ha relacionado con trastornos neurologicos, sugiriendola como posible diana
terapéutica. Por todo ello, el objetivo fue caracterizar la fosforilacion de CRMP2
tras la isquemia cerebral e investigar su papel en |la fisiopatologia del ictus.

GSK3B Thr514

9

_—

Ser522
CDKbS
Modelo de isquemia global
o & = .
S & o § pSer522 o N O0%
kba & & & & CRMP2
100
62—, T S === hSer 522 pThr514
55
100
62 ——» ERT === pThr 514
5 CRMP2 -
- W "L LE
o S S S B Total CRMP2 Total  ensveepone®
55
I o DR 700~ TT°tf'rDRP2 Figura 2. Spots correspondientes a la
- T, s00{ L e fosforilacién en los residuos Ser522 y
3 I Ei = % 400 Thr514 y a CRMP2 total, observados
4 200+ % 150- [ Zgz tras su resolucion en gel 2D (pl y MM).
= 100+ o 100- Resultado mostrado de CA1l.
0 0 T T 0 T T
o o KR &L S K
@Q‘O% &é’v > @60 & %Q\Ofbbov & Qc.?p & %C;bbo N &§) pS522-DRP2

100

T l

Figura 1 Niveles de pSer522 y pThr514 CRMP2 en la corteza cerebral (C) y CAl
del hipocampo observado mediante Western blot. Significacion estadistica por
t-test (+, p<0.05) y Dunnet (*, p<0.05) post-test vs SHC3dC, después de Anova.
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Figura 3. Distribucion e intensidad de fluorescencia de pSer522 y pThr514 CRMP2 en corteza y CAl.
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Caracterizacion de las fosforilaciones en Thr514 y Ser522
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Figura 5. Spots correspondientes a la
fosforilacion en los residuos Ser522 vy
Thr514 y a CRMP2 total, observados tras
su resolucion en gel 2D (pl vy MM).
Resultado mostrado del peri-infarto.

peri-infarto (Pl) e infarto (I) observado mediante Western blot. Significacion estadistica
por Dunnet post-test (*, p<0.05; ***, p<0.001) vs Cy PI, después de Anova.
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Figura 6. Distribucion e intensidad de fluorescencia de pSer522 y pThr514 CRMP2 en la regidn
contralateral (C), peri-infarto (Pl) e infarto (l). Significacion estadistica por Dunnet post-test
(*, p<0.05; **, p<0.01; ***, p<0.001) vs Infarto (I), después de Anova.
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Figura 7. Ensayo de viabilidad celular en
cultivos neuronales primarios sometidos a
OGD vy posterior tratamiento con
inhibidores de la fosforilacion de CRMP2 al
inicio de la reperfusion. Las flechas senalan
las concentraciones con mayor recupera-
cion de la viabilidad celular. *, p<0.05; y **,
p<0.01; por Dunnet post-test vs 24 h de
recuperacion sin tratamiento (l14h/R24h),
después de Anova.

Figura 8. Efecto sobre Ila
fosforilacion de Thr514 vy
Ser522 en cultivos neuronales
primarios tratados con los
inhibidores seleccionados en
la Figura 7. No se encontraron
resultados significativos.
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THERAPEUTIC EFFECT OF THE SENOLYTIC NAVITOCLAX PRt

BACKGROUND AND OBJECTIVES

Brain cellular senescence has been suggested as a pathophysiological mechanism in ischaemic stroke (IS). We and others have recently described its occurrence in brain cells following IS, pointing to
the potential of targeting senescence as a cerebroprotective therapeutic approach. This study aimed to further characterise cellular senescence following IS, to identify the cell types involved, and
to evaluate the effects of the senolytic drug navitoclax.
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Methods

Senolytic navitoclax protects the
brain

Navitoclax 10 or 30 mg/kg

Navitoclax
6x 10 mg/kg

Serum navitoclax (LC-MS/MS): 0.5-48 h
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Neurofunctional assessment
* Neurofunctional score (0 — 12) -
* Tape removal test ;

CONCLUSIONS

* Infarct size (thionin)

* Cellular Senescence markers
v’ Senescence associated-B-galactosidase
v Lipofuscin (SBB)
v DNA damage (RT-qPCR)

Cell cycle arrest
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SA-B-Gal Staining and Lipofuscin
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Navitoclax pharmacokinetics and brain levels
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Navitoclax pharmacokinetics and brain levels after 10 or 30 mg/kg i.p. injection. (A) Circulating navitoclax from 0.5 up to 48 h
after administration. (B) Navitoclax brain levels at 24 or 48 h after administration. Data are presented as mean + SEM.

Navitoclax induces thrombocytopenia
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Platelet counts after navitoclax administration (A) in naive animals after navitoclax 10 or 30 mg/kg i.p.; and (B) in animals
subjected to transient middle cerebral artery occlusion (tMCAO) and treated with navitoclax 10 mg/kg or vehicle. Data are
presented as mean = SEM. *p < 0.05; **p < 0.01 significantly different from control (naive) or vehicle (ischemic); #p < 0.05

significantly different from navitoclax 10 mg/kg.

Navitoclax accelerates neurofunctional recovery and reduces infarct size after IS
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Neurofunctional impairment and infarct size. (A) Tape removal total time at 24 h, 7 days and 14 days after tMCAO in animals
treated with navitoclax or vehicle. (B) Total infarct area from animals treated with navitoclax (6 x 10 mg/kg injections) or vehicle.
Data are presented as mean + SEM. *p < 0.05; **p < 0.01 significantly different from vehicle.

* Cellular senescence is triggered after ischemic stroke in neurons and microglia/macrophages.
* Navitoclax confers protection after ischemic stroke by improving functional recovery and reducing infarct size, which is associated with decreased senescence markers.

 Although moderate thrombocytopenia warrants caution, targeting senescence emerges as a promising therapeutic strategy for ischemic stroke.

Navitoclax decreases senescence markers in the
ischemic brain
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Variabilidad Glucémica como diana terapéutica en la hiperglucemia post-ictus: evidencia preclinica
en un modelo con reperfusion.
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Objetivo del estudio: investigar si una menor variabilidad glucémica, mediante la administracién de insulina intravenosa, se asocia a una mejor recuperacion en un

modelo de ictus isquémico con reperfusion en rata.
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Ischemia induces nuclear accumulation of WRAPS53, promoting DNA repair In
neurons. The human Wrap53 ¢.202C>G SNP (Arg68Gly) determines protein nuclear
translocation rate leading to better outcomes in stroke patients
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1. Oxidative stress mimicked the effect of ischemia on the

nuclear accumulation of WRAP33. Specifically, mitochondrial
ROS trlggered a rapid WRAP33 translocation
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translocation drived by ischemia-induced oxidative stress
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We characterize mitochondrial ROS as the driving force in WRAP33 nuclear
transport, acting alongside the amino acid sequence 483-510 that is essential
for this process. These findings uncover novel molecular targets as potentials
enhancers of DNA repair, thereby offering potential avenues for the
development of neuroprotective therapeutic strategies against stroke.
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3. The study of the interactome of WRAP33 revealed putative
modulators of WRAPS53 translocation
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Modelizacion experimental de la tolerancia isquémica humana
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CONTEXTO RESULTADOS

La tolerancia isquémica (Tl) se define como un estado de proteccidon celular a) ~ 100 EEE = 100 e
inducido por breves episodios previos de isquemia. En el contexto de la _ 0 = 0- I - -
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a) La aplicacion del AIT 2 o 7 dias antes del ictus isquémico (IS) redujo significativamente el
volumen de infarto en comparacion con la condicion IS. b) La supervivencia de los animales
en los grupos preacondicionados con AIT fue similar a la observada en los animales
sometidos Unicamente a IS.

La cuantificacion del area de neuropilo cubierta por GFAP, IBAl, CD68 o no muestra diferencias
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INTRODUCTION

Stroke is a major global health disease affecting both sexes,
yet women remain underrepresented in stroke clinical
trials and poorly studied in preclinical animal studies. This
study evaluates the feasibility of incorporating both sexes
in preclinical stroke research, comparing outcomes in
different ischemic and haemorrhagic models in mice.

METHODS
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RESULTS: Permanent models
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No sex differences were detected in lesion volume after permanent distal MCAO
(p>0.05, unpaired t-test), as well as in body weight and grip strength loss over time (p>0.05,
RM 2-way ANOVA, n=10/group).
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No sex differences were observed in haemorrhage volume and neurological score
after ICH (p>0.05, unpaired t-test or Mann Whitney U test, respectively), as well as in body
weight and grip strength loss over time (p>0.05, RM 2-way ANOVA, n=10/group).

Inflammatory cytokines after ICH

" Mcp;l* M"::M IL-6, MCP-1, and MIP-2 were markedly
o * 1 - - = increased in the ipsilateral (IL) versus
H H - contralateral (CL) hemisphere in both sexes
5" EZBO :EAD in ICH mice. IL-1a and TNF-a levels were
5 £ 1 2" similar in both hemispheres and comparable
s 5 i g1 [T between sexes (not shown). **p<0.01,
§ ’_h § m . g1 m ~ ***p<0.001, ****p<0.0001, one-way ANOVA;
¢ T N E NI ’:“ N ¢ NN n=5/group. Data represent individual values,
‘@,:’@,» j’;@"o @a«.&,@e y\es:f\,f‘ @’\&«.@# “ﬁ«é"\# mean + SD,
o
RESULTS: Estradiol levels
Naive mice Ischemic mice
- 8-12 weeks
819 weeks * * In naive mice (8-19 weeks), plasma estradiol
60 ns 60 concentrations did not differ significantly
,—I between males and females (means 28.9 vs
3 3 31.4 pg/mL, unpaired t-test p=0.64).
E 40 : E 40
E3 2
5 = 5 ° In ischemic mice (proximal transient MCAO,
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In mice of 8-12 weeks (mean body weight of 19.8+1g for females, 27.5+2g
for males), females had smaller infarct volumes than males (p<0.0001,
unpaired t-test, n=9/10/group), and female body weight correlated with
infarct volume (r=0.71, p=0.006, Spearman correlation, data not shown).
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Females exhibited significantly smaller infarct volumes than males
after transient proximal MCAO (p<0.01, t-test , n=6/group). Neuroscore
was reduced, although not significantly, in females vs. in males (p=0.3,
Mann Whitney U test). Body weight and grip strength loss were similar in
males and females over time (p>0.05, RM 2-way ANOVA).
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No significant sex difference in lesion
volume or neurological outcomes in
young mice aged 8-17 weeks.

RESULTS: Transient models
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Transient models require protocol adjustments to
ensure reproducible infarct induction across sexes.
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In mice aged 16-19 weeks (mean body weight 22+1g for females, 32+2g for
males), sex differences were reduced, but remained significant (p<0.05,
unpaired t-test, n=9-11/group). Body weight loss and grip strength loss continued
without differences over time (RM 2 way ANOVA).
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The adjustment of the filament to body weight eliminated sex-
related differences in infarct volume (p>0.05, t-test), and
neuroscore remained similar (p=0.3, Mann Whitney U test). Body
weight and grip strength loss continued without differences over
time (p>0.05, RM 2-way ANOVA, n=10/group).
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Proximal MCAO (transient) IL-6, MCP-1 and MIP-2 were

and comparable between sexes after ICH and
optimized proximal transient MCAO, but not
after transient distal MCAO, where females
represent smaller infarcts and lower levels of pro-
inflammatory cytokines than males.
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