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> 1.000 agentes neuroprotectores han fallado en la practica clinica
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Objetivo:  Explorar  los  cambios  proteémicos vy \ 'dl Q

transcriptomicos a nivel cerebral desecadenados durante la ‘-b ‘ !_ f] 1)
‘ ) ; \ % ‘_'

fase hiperaguda de la isquemia cerebral en ratones: —=_E - e

_/ 8jovenes (8-12w) | 8Jovenes 8 jovenes db/db 8 edad avanzada (18 m)
4 sham 4 sham 4 sham 4 sham
, Simats et al (2020) /
90 120’

Estudio transcriptomico y proteémico

suture with
silicone tip

ventral view

Lemmerman et al (2022)




Genes diferencialmente expresados (DEG)

TRANSCRIPTOMICA

Table 1 Top 15 differentially expressed genes (FOR <0.25) between the infarcted hemisphere and the contralateral healthy hemisphere 2 h after cerebral ischemia induction.

Genes that are differentially expressed in all the groups of animals are highlighted in bold. FDR: false discovery rate; logFC: Logarithmic fold change

Young male mice, males

Young female mice, females

Diabetic young male mice, diabetic

Aged male mice, old

SYMBOL logFC P.value FDR SYMBOL logFC P.Value FDR SYMBOL logFC P.Value FDR SYMBOL  logFC P.Value FDR
24958 1.73E-15 8.80E-12 14557  142E06 000284  HSPAIA 24544 1.02E-09  5.17E-06 29274 153E-08  7.75E-05
19774  7.77E-12 1.58E-08  PTGS2 15976  1.76E-06 000284  FOS 24266  9.29E-09 1.63E-05 20499  1.08E-07  274E-04
1.8493 1.10E-11 1.58E-08  CCRLZ 11296 221E-06  0.00284 1.9876  961E-09 1.63E-05 16851  848E-07 000143
FOS 21172 1.25E-11 1.58E-08 1.5602  224E-06  0.00284 26185 1.55E-08 1.97E-05 1.7778  260E-06  0.00329
26951 7.08E-11 7.18E-08 21777 293E06  0.00298 21383  427E-08  433E-05  PIGSZ 1.3054  590E-06  0.00599
1.6062 1.09E-09  9.22E-07 22737 440E06 000372 GADD45G 17414  581E-08 49105  FOSB 15304 964E-06  0.00815
JUNB 14066  2.36E-09 1.67E-06 10314  665E-06 000482  [ERZ 1.2020  991E-08  7.18E05  DUSP6 0.9922  320E-05  0.02382
RGSZ2 14974  2.80E-09 167806 CCNI 13156  948E-06  0.00601 THBST 1.8039 1.14E-07  7.22E-05  HSPATA 16433 739E-05  0.04390
GADD45G 13902  2.96E-09 1.67E-06  NR4AI 10643  1.54E-05  0.00868 31196  398E-07  225BE-04  JUN 0.8117  845E-05  0.04390
HSPATA 15433 332E-09 168E-06  FOSB 15493  1.88E-05  0.00951 DUSPE 1.1689  5.27E-07  267E-04  (Cl4 1.1057  866E-05  0.04390
EGR4 14966  859E-09  3./9E-06  RNDJ 08880  234E-05 001079 | NR4AT 1.6955  /5BE-07  349E-04  FKBPII -1.0158 1.84E-04  0.08205
NR4AT 14166  897E-09  3.79E-06  RGSI 11871 288E-05 001216  EGR4 1.6425 9.33E-07  394E-04  GM9958 09378  212E-04  0.08205
PTGSZ 1.3968 1.51E-08  588E-06  GADD45G 1.0496 39705 001547  RGS2 1.3091 1.09E-06  4.23E-04 | NR4AIT 1.1258 221E-04  0.08205
BIG2 12922  2.79E-08 1.01E-05  DUSPé 08763  439E-05 001547  JUN 1.1095 1.17E-06  4.23E-04  CCRLZ 09681  227E-04  0.08205
EGR2 13976  4.45E-08 1.51E-05  GALNTIZ -1.1040  4.58E-05 001547  AKAP12 0.9770 1.51E-06 5.10E-04  CCNT 1.2480  256E-04  0.08651
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Proteinas diferencialmente expresadas

PROTEOMICA

Table 2 Top 15 proteins differentially expressed (FDR < 0.25) between the ipsilateral hemisphere and the contralateral hemisphere 2 h after cerebral ischemia induction FDR false
discovery rate; logFC Logarithmic fold change

Young male mice, males

Young female mice, females

Diabetic young male mice, diabetic

Aged male mice, old

UNIPROT logFC P.Value FDR UNIPROT logFC PvValue FDR UNIPROT logFC P.value FDR UNIPROT logFC PValue FDR
Q8CI32/Bags — 03250 282E-08 /OIE-05 QB8BKX1/Baiap2 04799 162E-05 00413 Q8VBY2/Camkkl — 04021 1.55E-07 3.85E-04
P11798/Camk2a  — 02119 G.70E-05 0.1205 Q8CGY8/Ogt — 02743 129804 0.1068 070433/Fhi2 — 06287 524E-07 651804
Q6PHZ2/Camk2d  —0.1114 3.00E-04 02427 QO20P5/Ak5 —0.2659 143E-04 01068 Q62318/Trm28 —0.2/86 121E-06 0.0010
035927/Cinnd2  — 00972 391E-04 02427 F6SEU4/Syngapl 04880 1.93E-04 0.1068 Q8R5/70/Snap4/ —04342 6.25E-06 0.0037
P68404/Prkcb — 02485 209E-04 0.1068 P27005/5100a8  0.7479 742806  0.0037
P08414/Camk4 — 03514 461E-04 01680 P08414/Camk4 — 05602 931E-06 0.0039
Q972Y3/Homerl  0.2486 501E-04 01680 Q64337/5gtm1 — 04070 133E05 0.0041
E9QOKS/Elmodl  — 03820 527E-04 0.1680 QOWV34/Mpp2  —0.2949 1.34E-05 0.0041
Q8BFT9/5vop 0.2494 7.22E-04 02046 QB8BFR5/Tufm — 03072 168E-05 0.0046
Q61329/7fhx3 0.1805 8.62E-04 02200 QB8KOE8/Fgb 08275 1.99E-05  0.0049
Q8VEA4/Chchd4  0.2649 1.01E-03  0.2201 Q3UHD6/Snx27  —0.5525 230E-05 0.0049
E9QK62/Ngef —0.2693 1.04E-03 0.2201 Q68FF6/GIt] — 04539  238E-05 0.0049
PO7822/Anp32e  —0.1824 1903 0.2332 QO920P5/Ak5 — 05258 273E-05 0.0052
088737/Bsn 0.2131 1.28E-03 0.2332 P68404/Prkcb —0.2960 3.87E-05 0.0069
P04627/Araf — 04653 454E-05 00070 6
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Analisis integrativo de los resultados transcriptomicos
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Fig. 1 Venn diagram of differentially expressed genes in the ischemic brain (FDR < 0.25) in all studied groups. The 14 common differentially
expressed genes are shown through a STRING network revealing the main interactions between molecules. The strength of the correlation
between two genes (nodes) 20 is reflected by the thickness of the edge. Diabetic: diabetic young male mice; Female: young female mice; Male:
young male mice; Old: aged male mice
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Analisis integrativo de los resultados transcriptomicos: procesos biologicos
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Fig. 2 Pathway enrichment analysis revealing the main biclogical processes of differentially expressed genes in the brain 2 h after cerebral
§ Males ischermnia. A Top 20 enriched biclogical processes; bar plot showing the number of differentially expressed genes of each altered biological process,
sorted by increasing p-value from left to right. Each color indicates the corresponding transcriptomic dataset, and the purple color (integromics)
corresponds to a subset of enriched pathways with combined evidence that were only detected by integrating the data of all groups. B Enrichment
map of biclogical processes altered acutely after ischemic stroke. Modes in the network represent biclogical processes, and similar biological
processes with many common genes are connected. Nodes are colored according to the supporting omics datasets. Only pathways with 2 or more 8

nodes were represented.
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Analisis integrativo de los resultados transcriptomicos: funciones moleculares
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Fig. 3 Pathway enrichment analysis revealing the main molecular functions of differentially expressed genes in the brain 2 h after cerebral
ischemia. A Top 20 enriched molecular functions; bar plot showing the number of differentially expressed genes of each altered molecular function,
sorted by increasing p-value from left to right. Each color indicates the corresponding transcriptomic dataset, and the purple color (integromics)
corresponds to a subset of enriched pathways with combined evidence that were only detected by integrating the data of all groups. B Enrichment
map of molecular functions altered after ischemic stroke. Nodes in the network represent molecular functions and similar molecular functions with
many commaon genes are connected. Nodes are colored according to the supporting omics datasets. Diabetic: diabetic young male mice; Female:
young female mice; Male: young male mice; Old: aged male mice
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+ Ratones diabéticos T DEG -> activacién y modulacion de procesos biol6gicos:

Factores genéticos/epigenéticos

Activacion diferencial de programas de muerte celular

Respuestas del SI

TRANSCRIPTOMICA

(2020)

+ "Ratones de edad avanzada 1 DEG 3 dias después del evento isquémico” Androvic P, et al

* Enla fase hiperaguda (2h) los ratones de edad avanzada tienen | DEG que los jévenes

- La respuesta transcripcional tras la isquemia es un proceso lento que se puede

exacerbar en tiempos mas tardios.
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Obesidad, diabetes e hipertension > factores de riesgo para presentar peor outcome

o Adhesion celular .
o Activacion leucocitaria e
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TRANSCRIPTOMICA — ANALISIS ViAS ENRIQUECIMIENTO

Diabetic old

INFLAMACION HEMOPOYESIS

Male Rol dual en la respuesta al ictus Tras el ictus 1 las células innatas del SI (HSC)

Female

transformacion hemorragica,

- T dafo BHE: [
. _ dafo por reperfusion, edema...

! funcionalidad de las HSC
L células T

(s 59 |

[ Alteraciéon debido a hormonas ]
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La respuesta molecular al ictus varia en funcion del fenotipo de los animales,

lo que refuerza la necesidad de seguir las recomendaciones STAIR a la hora de

disenar futuros estudios para mejorar la traduccion “from bench to bedside".
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1) Variabilidad inter-ensayo

2) Consideracion de otros fenotipos

8 jovenes (8-12w)

4 sham
\ Simats et al (2020)

8 jovenes
4 sham

8 jovenes db/db
4 sham

8 edad avanzada (18 m)

4 sham

~

)

3) Extrapolacion temporal raton — humano ?

4) Evaluacion de los cambios

protedmico en etapas tempranas

5) No evaluacion del volumen de infarto

a nivel
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