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Scientific Expertise and Current Research Activities:

We have developed a platform to cultivate human bone marrow-derived mesenchymal stem cells
(MSCs). Hypoxia up-regulates the expression of Oct4 and Nanog, which enhance Dnmtl
expression to suppress the expression of p16, p21 and lineage differentiation-associated
transcription factors, and thereby maintain stemness and prevent spontaneous differentiation
(Molecular Cell, 2012). Hypoxia also inhibits senescence, increases the proliferation rate and
enhances differentiation potential via the activation of HIF/Twist pathway to suppress E2A/p21
(Blood, 2011). Besides, hypoxia modulates the paracrine effects of MSCs, causing upregulation of
various secretable factors, thereby enhancing the effects of MSCs on wound healing and fracture
repair (Stem Cells, 2007). Hypoxia plays an important role in mobilization and homing of MSCs to
tissue injuries (PLoS One, 2007). Finally, MSCs expanded under hypoxic conditions can be
applied for allogeneic transplantation in diseases such as musculoskeletal disorders, atherosclerosis,
hepatic failure and limb ischemia (J Ortho Res 2012; Am J Spots Med, 2013; Stem Cells Transl
Med, 2015; J Hepatol, 2015; Cardiovascular Res, 2013). We have filed patents that have been
granted and transferred to a biotech company for IND and clinical trials in using allogeneic MSC
for the treatment of several diseases, such as critical limb ischemia and osteoarthritis.

Recently, we have also investigated the interaction between MSCs and tumor cells. MSCs render
tumor cells with stem cell properties (Gastroenterology, 2011) and enhance tumor angiogenesis
and tumor growth (Oncogene, 2013). We also investigate the signaling pathways that cancer stem
cells mediate to survive in suspension, tumorigenesis, resist apoptosis induced by therapies, such as
anti-angiogenesis and chemotherapy (Nature Comm 2016; Oncotarget 2018; Int J of Cancer,
2019). These pathways can be applied to develop new strategies in treating cancer.

Publications: (*corresponding author)



China Medical University, Taichung, Taiwan

1. CY-Lin* YL-Wang* YJ-Chen, CT-Ho, YH-Chi, LY-Chan, GW-Chen, HC-Hsu, Dennis W
Hwang, HC-Wu*, SC-Hung*. Functionalized osteoarthritis targeting peptides for MRI, lubricant
and regenerative medicine. Nature Biomed Eng. In Print

2. CC-Liu, HH-Li, JH-Lin, MC-Chiang, TW-Hsu, Anna FY-Li, David HT-Yen, HS-Hsu*, SC-
Hung*. Esophageal cancer stem-like cells resist ferroptosis-induced cell death by active Hsp27-
GPX4 pathway. Biomolecules, 12(1):48, 2022.

3. YT-Yen, May Chien, PY-Wu, Kevin CY-Huang, SF-Chiang, K. S. Clifford Chao, William
TL-Chen, SC-Hung*. Phosphatase 2A inactivation induces microsatellite instability, neoantigen
production and immune response. Nature Comm. 12(1):7297.

4., MJ-Tsai, SC-Hung, CF-Weng, SF-Fan, DY-Liou, WC-Huang, KD-Liu, H-Cheng. Stem cell
transplantation and/or adenoviral glial cell line-derived neurotrophic factor promote functional
recovery in hemiparkinsonian rats. World Journal of Stem Cells, 13(1):78-90, 2021.

5.  WC-Tseng, PY-Lee, MT-Tsai, FP-Chang, NJ-Chen, CT-Chien, SC-Hung*, DC-Tarng*.
Hypoxic mesenchymal stem cells ameliorate acute kidney ischemia-reperfusion injury via
enhancing renal tubular autophagy. Stem Cell Research & Therapy. 12:367, 2021.

6. YT-Yen, May Chien, PY-Wu, SC-Hung*. PP2A in LepR+ mesenchymal stem cells
contributes to embryonic and postnatal endochondral ossification through Runx2
dephosphorylation. Communications Biology. 4:658, 2021. Recommended by F1000 Prime.

7. CT-Ho, MH-Wu, MJ-Chen, SP-Lin, YT-Yen, SC-Hung*. Combination of Mesenchymal Stem
Cell-delivered Oncolytic Virus with Prodrug Activation Increases Efficacy and Safety of Colorectal
Cancer Therapy. Biomedicines. 9: 548, 2021.

8. CC-Ho, SC-Hung*, WC-Ho*. Effects of short- and long-term exposure to atmospheric
pollution on COVID-19 risk and fatality: analysis of the first epidemic wave in northern Italy.
Environ Res. 199:111293, 2021.

9. HH-Li, CC-Liu, TW-Hsu, JH-Lin, JW-Hsu, Anna FY-Li, YC-Yeh, SC-Hung*, HS-Hsu*.
Upregulation of ACE2 and TMPRSS2 by particulate matter and idiopathic pulmonary fibrosis: a
potential role in severe COVID-19. Part Fibre Toxicol. 18(1):11, 2021.

10. SE-Shai, YL-Lai, Brian J Huang, KJ-Yu, CW-Hsieh, YS-Chen, SC-Hung*. Feasibility of in
situ chondrogenesis for the entire umbilical cord in preliminary preparation for tracheal graft. Am J
Transl Res. 13(3):1307-1321, 2021.

11. SE-Shai, YL-Lai, HW-Tang, SC-Hung*. Treatment of trivial esophageal cancer having huge
devastating airway obstruction via use of a modified emergent tracheostomy under local
anaesthesia. Asian J Surg. 2020 Sep 25;S1015-9584(20)30279-7.

12. SE-Shai, YL-Lai, HW-Tang, SC-Hung*. Treatment of stent-related fulminating granulation
tissue via emergent tracheostomy under topical anaesthesia. Asian J Surg. 2020 Sep 25:51015-
9584(20)30276-1.




China Medical University, Taichung, Taiwan

13. SE-Shai, YL-Lai, HW-Tang, SC-Hung*. Retrieval of an incarcerated denture through a cervical
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