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From Basic to Application and Translation Medicine
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Evolutionary genomics Imaging
Drug discovery Biophysics
Computer simulation Big data analysis
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Sequence Structure Function & Activity Application

Mass X-ray crystal Fluorescence Drug design
NMR ITC
CD AUC

Single molecule
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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
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Chung-Chih Lin #k & %

Department of Life Sciences and Institute of Genome

Sciences , NYMU, 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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Cyclin D1 and LC3
il W

f \ Autophagy
p process

Starvation
LC3
Vimentin

EFG treatment
LC3
Vimentin

Degradative autophagy:

« To purified autophagosomes from cell lines and tissues
+ To ldenFlfy the novel cargos or regulatory p l'Ot‘elTl.S . . « To clarify the novel biological function of secretory autophagy

* Tomanipulate the process of autophagy from initiation to degradation + To manipulate the process of autophagy from initiation to secretion

Secretory autophagy:

« To monitor the kinetics of autophagy
Autolysosome

LC3/Insulin

Primary Tumor Lung

Number of fung nodules

7
Al

E r?=08754 r?=0.623%
P<0.0001

/

i

Relative expression of MCT4
Number of lung nodules.

Number of lung nodules
. §

The Role of Autophagy in physiology and pathology:

« To establish the animal model for diseases (e.g., cancer, type-Il DM, aging)
* Toregulate the autophagy activity in vivo

* To confirm the mechanisms in vivo and in clinical specimens (tissue array)

% ERE I 15 20
Relative expression of LC3 Relative expression of MCT4
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YT Chen Laboratory

Genome, Molecular and Labora fO!’y Medicine Department of Life Sciences & Institute of Genome-S-ciences
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 codlng and noncoding RNAs.
3. Throughput in wtro and H;LVIVO disease platforms.

Student researcher positions are available! Please contact Yei-Tsung Chen Ph.D. for more information.
Location: Library and formation Building R924; E mail: yeitsungchen@nycu.edu.tw; Phone: X66249




@ The Luo Lab ( Z&i54) \

(Visit our web page at http://cwluo.lab.nycu.edu.tw /) ;
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Transgenic Mouse Models

Patient-derived Organoids
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Transplantation
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Organoid Models for Cancer Research



Laboratory of Tumorigenesis and Tissue Regeneration

ES4EER  Wei-Chien Yuan
wcyuan@nycu.edu.tw

YAP overexpression for 1 week  YAP overexpression for 3 months
ctrl YAP ctrl YAP
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Laboratory of Cancer Metabolism
i ,T;‘;,ﬁ (Chia-Lin Chen, PhD)

Cancer is a type of metabolic disease

B Education:
PhD in Genetic, Molecular and Cellular Biology at

University of Southern California, USA (2016)

B Research Experience
Visiting Scholar at University of British Columbia,

Canada (2021)

Example 2: ASS1, the key enzyme of arginine -

Example 1: The fatty liver is considered as
a critical stage for liver cancer progression.
How dose lipid (fatty acid) play a role in
liver tumorigenesis?

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

ObeS|tylAIcohoI

VIEUS
f4 TL 4

*pE2F1

MitochoncﬂiaZpMTPAEOG x

OXPHOS —(FAO FA Elongation
ROS+_|_

Self-renewal
Chemoresistance

Tumor-initiating stem-like cells (TICs)

LPS

In liver cancer, a stemness gene, Nanog
induces the metabolic reprogramming by
suppressing the mitochondrial respiration
(OXPHOS) to prevent ROS production and
activating FAO to utilize fatty acids as an
alternative energy resource for cancer cells.

synthesis,

is frequently downregulated ini

various cancers. However, cancer cells st/lI-
require extracellular arginine for growth and-

become extremely addictive (auxotrophic) to
e

xtracellular arginine supplement. Why?
— /\\ Y

ARTICLE M) Chock for updatos.
/e 0:1038/541467-021-22652-9 |

Arglnlne is an eplgenetlc regulator targeting

TEAD4 to modulate OXPHOS in prostate

cancer cells

¥ Arginine

No Arginine

®)

(k) ~—

4 4 ﬂas )
o

TEAD4

KATs

In prostate cancer, a conditionally essential
amino acid, arginine, acts as an epigenetic
regulator to induce the epigenetic
remodeling and modulate mitochondrial
functions and cellular homeostasis.

Y.

Postdoctoral Research Fellow at NHRI (2016-2021)

Research Topics:

B |dentify the key regulator of ferroptosis
to combat therapeutic resistance

@

Transferrin (Tf) with

iron molecules ?

Transferrin receptor Glutamate-cystine
antiporter (X:)

\ cys ol

@Fe"

l SEL +Gly
&)

@Fe

PUFA-OH Lipid peroxidation PUFA-OOH — @C
(e

Drivers

Metabolism-regulated cell death

Cys  Glu

Defenders

B Discover the non-bioenergetic functions
of metabolites in cancers.

e lrllaleircletalalel]

DNA 5 mMRNA 5 Protein
(Function)
\ ®
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Metabolites
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Age Distribution @ Synonymous, homo
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The Ultimate Relief for Chronic Pain
Pt B (Wei-Hsin Sun, PhD)

SFHRREYIEENE (Molecular Neurobiology Lab)

Email: weihsin @nycu.edu.tw;
Tel: 02-28267268, E&708'=
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PR U] IS E4FFE - Chronic pain

Topic 2: Neulopathic pain

B (®) (%) (&) (&) (&
Topic 1: Rheumatoid arthritis pain G &
JER TR BT SR MR )

%
(22

1. Sexual dimorphism "\_@
(R E) qDevelopment of

N analgesic trea
- Pre-clinical model U

Qi ersE AERESE:D)

5. Molecular mechanisms

(MR S-T- 1)

enes, Receptors, Cells
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W Ve

2. Gut - brain signaling (3

St 3. Neuroinflammation (8 4. Peripheral nerve degeneration’
- Neurons, Microbes, KM R) (ﬁié?iﬁ\@?&{ B
Metabolites - Neurons, Immune cell - Neurons, Glia



# Research Disciplines:
Neuroimmunology, Neonatal Brain Injury,
Stroke, Autism, Neurodegeneration,

The Laboratory of Neuroimmunology

PR % 4o & EF Tauopathy, Mitochondria, Brain
HERBEERRE energetics, Neurodevelopment
4+ & 2 AHER709

How does the immune
system interact with
the central nervous

system?
#1 Monocytes in Neonatal Brain Injury I #2 Hyperphosphorylated tau in Neurodegeneration
HER T e —: ¥ LBEIAES | BTy e —: FPaEiRAL
(1) BEAEXKL sz otx2f T3 FPNNsA A i B Bl | (1) HABBK/ B mE M ZERETHERKAE
(2) BB A E LB T R RARGZ AR . (2) BB/ BB m ol TE AR DRI ALRE T
A ! A B Healthy brain Hyperphosphorylated
ot Heterogeneity of monocytes in |  p-tau produced by e, P

Neonatal stroke and MIA . the PIMAX system sl Y a3

Offspring /

STt BTN e /S, Matornal immuno activation (MIA) Groater immune responses | |+« remeees s
Solghiat  Fetal immune “peiming”

Pathogenic
ASD




Population and evolutionary genomics lab
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» Genetic origins and admixed
ancestry characterization of human
populat10ns
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> Polygenic score risk prediction of
disease susceptibility/complex traits
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actual height
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Cor=0.777

150 155 160 165 170 175 180
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» Identifying genetic variants underlying
evolutionary adaptation and/or disease
susceptibility in humans
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Lab Theme: Exploring Neural Development and Degenerative
Diseases with Human iPSC-Derived Cultures
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