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Gene regulatory network of supercentenarians reveals resilience agains hypoxia
stress
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Supercentenarians (SC, ages 110-119 years) are individuals who exhibit
exceptional longevity (EL). EL is rare and is thought to be a combined influence of environmental and
genetic factors, where genetic contribution is approximately 20-30%. It is likely that the molecular
mechanisms of EL are shared with those of healthy aging - being free of age-related diseases and
functionally independent in daily life activities.

To explore the genetic contributions of SC, we utilized RNA sequencing and iPSC technology to
differentiate gene expression profiles of SC from the control (CTRL) subjects in the hypoxia condition.
iPSC-EC from SC has the following characteristics: (1) a more robust stress response mechanism; (2)
responds faster in the presence of stress; (3) shows resilience to stress; (4) and exhibits
transcriptional stability. These characteristics might contribute to exceptional longevity.
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Downregulated genes in SC, n=171

13 8.07 5.70E-05
cell adhesion 19 11.80 8.30E-05
bi ical adhesion 19 11.80 8.46E-05

14 8.70 1.27E-04

- 7 4.35 1.68E-04

[ mitsis 00 O 6.21 2.15E-04
10 6.21 2,15E-04
M phase of mitotic cell cycle 10 6.21 2.45E-04

10 6.21 2.89E-04
cell cycle process 15 9.32 7.78E-04

Upregulated genes =299

response to virus 19 6.51 1.54E-13

41 14.04 1.82E-12
defense response 30 10.27 2.64E-07

27 9.25 5.43E-07
response to organic substance 32 10.96 7.35E-07
innate immune response 13 4.45 2.67E-06
response to lipopolysaccharide 9 3.08 3.57E-05

27 9.25 7.70E-05

27 275 7.88E-05
response to molecule of bacterial origin 9 3.08 7.94E-05

Table. Top 10 gene ontology (GO) terms of the downregulated and upregulated genes
in CTRL_NULL vs. SC_NULL.
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Figure. Differentially expressed genes (DEGs): (A) 666 significant
exclusive for CTRL_HY vs. SC_HY, (B) change in gene expression (log,
fold-change) of the 666 DEGs before and after hypoxia treatment.
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