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Abstract
This Program Project has assembled a multidisciplinary team of investigators from academic 
researchers at Chang Gung Memorial Hospital (CGMH) and Academia Sinica, physician scientists 
(Proton and Radiation Therapy Center and Retinal Center, CGMH) and Development Center for Biotech 
(DCB). We aim to co-develop stem cell-related theranostics for regenerative medicine and anti-cancer 
stem cell (CSC) therapy through collaborations with biotech companies using new technology 
platforms (Suntec Medical, TFBS Bioscience). Such an interactive team will have expertise 
complementary to each other and conducive for a cohesive, interrelated team work, to translate the 
outcome of studies from basic stem cell research into theranostic applications under the leadership of 
Chief PI. Previously, using glycomics, phosphoproteomics, and state of the art tumor immunology we 
identified several unique markers/regulators/glycosyltransferases for embryonic stem cells, lung stem 
cells (LSCs) and CSCs. Launching from these results under previous grant supports, our team will now 
focus first on the generation of theranostic mAbs for selected stem cell/CSC markers/regulators, such 
as ESC02, TMCC3 (DCB), podocalyxin-like 1, and St3Gal1. Secondly, we will employ iPSC/genomic 
editing of stem cell technologies to meet the unmet medical needs. We had generated an isogenic pair 
of normal and early onset Alzheimer’s-iPSCs and will now probe the changes in neuronal 
differentiation with our unique glycoproteomic MS analysis modules for early detection before the 
onset of clinically overt disease. In addition, we will use iPSC-derived progenitor/mature hepatocytes 
to develop a new cellular model of HBV infection suitable for virus maturation/replication and 
therapeutics development. Thirdly, by integrating scientific discoveries with clinical resources at CGMH, 
we will develop new therapeutic strategies for patient treatments by assembling the following three 
multidisciplinary groups: (i) with Suntec Medical Inc., we will develop anti-sense DNA or siRNA against 
Puf-A and ST3Gal1 with our CSC targeting peptides (CTP) using nanocomplexes containing green tea 
derivatives (a proprietary technology licensed from A*Star) for treatment of lung and breast cancer. (ii) 
In collaboration with J.H. Hong, Vice superintendent, CGMH, we plan to develop next-generation 
radiation therapy to ameliorate lung damage by studying the role of LSCs and the mechanism of 
radiation-induced lung damage. Finally, (iii) we will collaborate with Drs. W.C. Wu (Chairman, Ophthal.) 
and T. Yuan (阮大同TFBS Biosci, Inc.) to develop new gene therapy for retinal degenerative disorders 
using AAV-mediated delivery of Puf-A. Based on the unique anti-apoptotic activity of Puf-A, which is 
highly expressed in retinal ganglion and retinal pigmented epithelial cells, we demonstrated that 
intravitreal pre-injection of Puf-A lentivirus resulted in neuroprotective effects on retinal ganglion cells 
in vitro and in vivo. Now we will generate new rAAV-Puf-A, an AAV-based therapeutics for future 
clinical trial. Overall, the objectives of our entire Program Project are to develop various in vitro and in 
vivo strategies to translate several findings derived from previous grant supports into potential 
theranostics by providing preclinical evidence for prove of concept that will pave the way for IND 
applications.

1. First, we will focus on the generation of theranostic mAbs for stem cell/CSC’s surface 
markers/regulators (e.g., ESC02, TMCC3, podocalyxin-like 1, and ST3Gal1)

2. Secondly, we will employ iPSC/genomic editing to meet the unmet medical needs:  
an isogenic pair iPSC for early onset Alzheimer’s and a new HBV model of for 
theranostic development.

3. Thirdly, we will develop 3 new therapeutic strategies for patient treatments : (i) with 
Suntec  (A*Star)  to develop new technology platform for intracellular targets, Puf-A 
and ST3Gal1, for cancer. (ii) with J.H. Hong, to develop next-generation therapy for 
radiation-induced lung damage, and (iii) with W.C. Wu and TFBS Biosci to develop 
new therapy for retinopathies using rAAV-Puf-A.

計畫目標

開發具有幹細胞特性於再生醫學與腫瘤診治之應用
主持人：游正博特聘講座教授, M.D., Ph.D. 細胞治療臨床試驗

本計畫結合長庚醫院與中研院的研究學者與醫師，與生技開發中心
/生技公司之合作，組成多學門的團隊，發展幹細胞相關的治療與
診斷。

發揮專業上的互補及合作，將研究轉譯至改善治療與診斷之應用。

整體目標在於轉譯具有潛力的治療診斷之標靶，提供未來新藥IND
申請所需的臨床前試驗證據。

對社會、經濟、學術發展等面向的預期影響性
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