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Academic career

2007-2013 College of Veterinary Medicine, Kyungpook National University, Daegu, Korea

2013-2021 College of Veterinary Medicine, Seoul National University, Seoul, Korea.

Research of interest

Identifying the molecular mechanism of stem cell aging and the antioxidative mechanism of extracellular bioactive molecules, such as
nutrients, growth factors, hormone, and cytokines.

Introduction

Hormone, Growth factors
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Mesenchymal stem cells and aging

(Han et al., Cells, 2017)

(Oh et al., Nat Med, 2015)

Good but could be aged, 
Can stem cells are reversed from aging?



MSCs and senescence

Proliferative but not infinite, Viable but not normal, 
What to do? (Zhou et al., Front. Cell Dev. Biol. 2020)



EphB2 expression in MSCs

EphB2 expression is high in 
intestinal stem cell niche

(Proliferative and migratory)

Which EphBs expression in UCB-MSCs?

Oleic acid induces Wnt/β-catenin signaling



Oleic acid increased EphB2 expression
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EphB2 expression in MSCs



EphB2 expression is regulator of stem cell migration

EphB2 expression ↓
à slow migration

EphB2 expression ↑ 
à Filamentous actin ↑



In vivo skin wound healing analysis

EphB2 expression↑
à Fast migration in skin wound sites

Injection of MSC around would sites 



Differential expression levels of Ephrin/Ephs in MSCs

Passage↑ à
EphB2↓, EphrinB2↑

How about the change of EphBs expression in senescent MSCs?

EphB2 activation
à Slow senescence



Effect of EphB2 signaling in anti-senescence of MSCs

EphB2 expression↓
à Stem cell senescence ↑



Effect of EphB2 signaling in sirt3 expression

Stem cell senescence
àSirt3 expression↓

EphB2 activation
àMitochondrial Sirt3↑



Effect of EphB2 signaling in sirt3 expression

Sirt3 expression↓
à Stem cell senescence



Mitochondrial dysfunctions and Nrf2

(Holmström et al., Curr Opin Toxicol. 2016)

Nrf2, a master regulator of cellular redox homeostasis Nrf2 regulation mechanism



Effect of EphB2 signaling in NRF-2 nuclear translocation

EphB2 à Nrf2 nuclear translocation



Effect of EphB2 signaling in regulation of MnSOD

EphB2 activation 
à MnSOD expression↑

EphB2 activation 
à MnSOD activity↑



Effect of Sirt3 expression on increasing MnSOD activity

EphB2 activation à mitochondrial ROS ↓



Conclusion

• OA enhances UCB-MSC motility through EphB2-dependent F-actin formation. (Jung et al., 

BBA Mol Cell Res, 2015)

• Priming EphB2 signaling could be a strategy for enhancing the replicative capacity of UCB-

MSCs in an in vitro culture and for increasing the therapeutic efficacy of UCB-MSCs in 

clinical use by preserving mtROS homeostasis. (Jung et al., FRBM, 2017) 
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