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From Basic to Application and Translation Medicine
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Science Multidisciplinary Translation
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Cellular level
System level Technology
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Applications Research Interests:

Approaches:
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Model organisms Genomics

Infective diseases
Congenital diseases
Reproduction
Development
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Evolutionary genomics Imaging
Drug discovery Biophysics
Computer simulation Big data analysis
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Sequence Structure Application
Mass X-ray crystal Fluorescence Drug design
NMR ITC
CD AUC

Single molecule
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Model for the role of ArsA orthologs in post-translational membrane protein targeting in =~ -2 8"
the alga Chlamydomonas reinhardtii. (2019 The Plant Journal, 99:128-143.) Org. Lett. 2022, 24, 3281-3285
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4 The strong connection of USPs with cancer phenotypes makes USPs

attractive for the cancer drug discovery purposes.
d USPs are potential drug targets
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Laboratory of Synthetic Biology
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Engineering gene circuits for precision medicine of neurodegenerative
disorders, including ALS, Parkinson’s, and Alzheimer's diseases.
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Synthetic transcriptional factor
Synthetic biosensor

Synthetic suppressor
Synthetic gene networks
Synthetic recorder & memory
Synthetic intelligence
Synthetic

Email:
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Lab of Cell Bioimage Informatics

NPY-EGFP

Chung-Chih Lin #k & %

Department of Life Sciences and Institute of Genome
Sciences , NYCU, Taiwan, Taipei

Huang et al., Traffic 2011
Huang et al., J. Cell Sci., 2018
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Peng, et al., PLoS Computational Biology 2011
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Degradative autophagy:

*  To purified smophagoscenes from cell lines and tissoes

¢ Tosdenufy the novel cargos o regulasory proteins

* Tommnipulate the process of sutophagy from mitiation to degradation
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Starvation EFG treatment

LC3 LC3

Vimentin Viewnlin
Secretory autophagy:

*  To moastor the kinetics of mmophagy
* Toclanfy the novel bookogical functsca of secretory sutophagy
* Tomanipulate the process of autophagy from imiliaton 50 secretion

WT mice

Rab37|J.) mice

The Role of Autophagy in physiology and pathology:

¢ Toestablshthe animal model for disesses (e.g., cancer, type-Il DM, aging)
* Toregulate the muophagy activity im wiw

* To confirm the mechanisms 40 vivo and in clinical specimens (tissue amray)
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Genomic, Molecular and Laboratory Medicine Departmient of Life Sciences & Institute of Genome Sciences

National Yang Ming Chiao Tung University, Taipei, Taiwan.

To explore the underlying mechanisms of human diseases
from the dark side of genome.

Research interests are,
1. MicroRNA and LncRNA in cardiovascular diseases.
2. Orchestration between coding and noncoding RNAs.
3. Throughput in vitro and in vivo disease platforms.
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(Visit our web page at http://cwluo.lab.nycu.edu.twy/) iy "
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Transgenic Mouse Models

Patient-derived Organoids

a & \ Long-term
expansion

Drug testing

Gene profiling
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Organoid Models for Cancer Research



Laboratory of Tumorigenesis and Tissue Regeneration

ERAEFR  Wei-Chien Yuan
wcyuan@nycu.edu.tw

YAP overexpression for 1 week  YAP overexpression for 3 months
ctrl YAP

BFSTERE © 2 In Vivo CRISPR SEEF &8 Patient Derived Tumor Orgnoids
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Characterization
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Cancer is a type of metabolic disease 2016-2021 F §ies £ % o M= L 5 F g R
B - B ATHUS SR A e P i

Cell Metabolism

NANOG Metabolically Reprograms Tumor-Initiating
Stem-like Cells through Tumorigenic Changes in
Oxidative Phosphorylation and Fatty Acid
Metabolism

NANOG

ChiP-seq Metabolomics  Proteomics

MRNA profiling

Obesity/Alcohol
Virus
LPS R

{TLR4
YPE2F1
Mitochondria, NANOG o
OXPHOS—> FAQ FA Elongation
ROS&_I_
Self-renewal
Chemoresistance

Tumor-initiating stem-like cells (TICs)

B 3 Y R 57 P2 (cancer stem cells) ® o
stemness gene, NANOG ¢ £ ¥ ¥z p
g B F R K (metabolic
reprogramming) - - > & > NANOG ¢ #r|
F Bﬁ’{ ¢ o § v gk pi i (oxidative
phosphorylation) * & %' i« ROS #1244 »
Nz aEd e ¥ - 3 g o HRiR e
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SRk ¥ 1 (fatty acid oxidation) @k & %
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Arginine is an epigenetic regulator targeting

TEAD4 to modulate OXPHOS in prostate
cancer cells

Ne Arginlne
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Metabolites  were  considered as
intermediate  products of metabolic
pathways and served as different forms
of energy resource. Emerging data has
been shown that metabolites can act as
growth  factors, immuno-modulators,
epigenetic regulators, etc., to govern
various cellular functions. In this specific
aim, we would like to uncover the novel

roles of metabolites in tumorigenesis.
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B.iE @13 4 (epigenetic modification) ¥ %
FEL L d > ol Lo G he fpit
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(Let’s talk about Warburg effect, again!)
In the face of “Warburg effects” as
dominant theory of cancer metabolism,
the role of mitochondria in tumorigenesis
was frequently neglected. However,
aerobic glycolysis does not predict loss of
mitochondrial functions. Increasing
evidence has shown mitochondrial
activities need to be soundly maintained
in cancer cells. In this specific aim, we
would like to investigate the role of
mitochondria in tumor progression and its
implication for cancer therapy.
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The Ultimate Relief for Chronic Pain
4B (Wei-Hsin Sun, PhD)

SFHRAEYEEZ  (Molecular Neurobiology Lab)

Email: weihsin@nycu.edu.tw;,
Tel: 02-28267268, B & 708=
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Topic 1: Rheumatoid arthritis pain ) Lv n :j “:‘ @ Topic 2: Neuropathic pain
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1. Sexual dnmorphnsm —\O ' Development of
analgesic [
Pre clinical model treatments .
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2. Gut — brain signaling
\, - Neurons, Microbes, 3. Neuroinflammation \ 4. Peripheral nerve
“Metabolites (RO 4TI BE 55 \degeneratnon (}@ﬁ?ﬂ’ﬁ@i@ﬂ:/
~ Neurons, Gha _

- Neurons, Immune cells




# Research Disciplines:

The Laboratory of Ne“r°|mm“n°|°gy Neuroimmunology, Neonatal Brain Injury,

Stroke, Autism, Neurodegeneration,

PR &r o £ B Tauopathy, Mitochondria, Brain
HEELREERE energetics, Neurodevelopment
4 9 B F AHERT09 -
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How does the immune
system interact with

r the central nervous
E a system?
#1 Monocytes in Neonatal Brain Injury I#Z Hyperphosphorylated tau in Neurodegeneration
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A ——— I A B Healthy brain Hyperphosphorylated
B et . . tau brain
o Heterogeneity of monocytes in | p-tau produced by )
_ Neonatal stroke and MIA the PIMAX system
v ‘ Mother Offspring ‘o") I
B 2 'I~' o y B
M“'!-E.ﬂ'f:'"m Clusters - Ay, — é .l pe i
‘:,_.-' i -\"". a‘\_ A A @ ’ , ‘ I
A‘.\'.A:’:"“‘- "';_:‘ S lm:mwu :»ﬂlnk Graater imrvsve resgonees ! .' -“"-- “ ‘? 3 :’Y Y I
» ‘ s 4 , ,.'. Fatsl wvrone preving “ = ; [ - §
S 4 P ,,L,,..c |




Population and evolutionary genomics lab
oo EEMERE (BE629) (HHEENECERNEEERZE )

> Genetic origins and admixed ancestry > ldentifying genetic variants underlying
characterization of human populations evolutionary adaptation and/or disease
(/\@ﬁ?%ﬁﬁﬁ%. SHIEEEETR) susceptibility in humans
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Chromasoma

> Polygenic score risk prediction of disease
susceptibility/complex traits
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yftsay@gate.sinica.edu.tw - 27899198
https://www.imb.sinica.edu.tw/ch/faculty/profile/mbyftsay.html
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Lab Theme: Exploring Neural Development and Degenerative
Diseases with Human iPSC-Derived Cultures
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