2020 2023

Identifying the genes responsible for individual differences in increased
vascular permeability during sepsis.
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Due to the instability of the experimental system, the initial plan was
modified, and the research focus was changed from vascular permeability caused by sepsis to
ICU-acquired weakness (ICU-AW) caused by sepsis. With a focus on the activation of the
muscle-specific Ubiquitin-Proteasome System (UPS), a primary pathology in ICU-AW, we identified
genes that could be responsible for individual differences by comparing the expression of genes
between UPS low-activation and high-activation groups. Furthermore, through pathway analysis, we
narrowed down the pathological factors influencing disease progression, while simultaneously
obtaining valuable data that could contribute to the development of preventive and therapeutic
measures by elucidating mechanisms exacerbating prognosis. This study successfully demonstrates the
concept that identification of causal mechanisms is feasible through exploring individual
differences during sepsis.
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Direction GSEA analysis: LG vs HG Pathways NES Genes adj.Pval
Down Neutrophil extracellular trap formation -0.5681 119 4.7e-07
Systemic lupus erythematosus -0.6415 67 2.8e-06
ECM-receptor interaction -0.5803 62 1.4e-03

Alcoholism -0.4899 113 1.7e-03

Protein digestion and absorption -0.5877 53 2.5e-03

PPAR signaling pathway -0.5741 52 3.8e-03




Staphylococcus aureus infection -0.6283 34 5.6e-03
Focal adhesion -0.4082 171 8.1e-03
Viral protein interaction with cytokine and cytokine -0.5748 42 1.8e-02
receptor
Neuroactive ligand-receptor interaction -0.4942 76 2.2e-02
Amoebiasis -0.4889 69 4.2e-02
Cell adhesion molecules -0.4534 78 8.3e-02
Human papillomavirus infection -0.3359 261 9.5e-02
Up Ribosome 0.4558 126 1.7e-03
UPS Pathway ( )
Pathway UPS
Beta adrenergic receptor Carvedilol UPS
Pathway UPS " Neuroactive ligand-receptor
interaction” B
B AR
(Intensive Care Med. 2016; Vol. 42(lssue 9): 1387-97)
B
B AR
Atroginl mRNA MuRF1 mRNA
1 2 p<0.05 50 p <0.05
ICU-AW B 1CU-AW g” g® :
%15 ° ¢ 30
5 ] & []
S 10 3 § 20
e 5 ’T‘ 2 10 H
LPS P = o L
-+ % - + LPS
s gPCR wB - — + - - + Carvedilol
B Carvedilol o 005
atroginl pr\yrem—| MuRF1 protein
UPS 8 20
B § 6 \z; 15 .
Pathway P 3
clin Cancer Res (2012) 18 &' . . g .
(5): 1201-1206. g2 + m £ s
0 0 !
B - + + - + + LPS
- - + - - + Carvedilol
1CU—-AW UPS

Pathway

B ICU-AW






