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NEUROBLASTOMA STUDY
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Human Genome Project

* The Human Genome Project begins in 1990.

e The first draft of human genome was released in
2001 and finished version was launched in 2003.
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Science
125 Questions

1 July 2005




Artificial intelligence

THE TIMELINE OF

ARTIFICIAL
INTELLIGENCE &

ROBOTICS

www.dexlabanalytics.com

https://www.dexlabanalytics.com/wp-content/uploads/2017/07/The-Timeline-of-Artificial-Intelligence-and-Robotics.png
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| am unwilling to postpone, for one day longer, the things
we cah do now.
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Precision medicine

 NIH now has a plan for carrying out the study of
more than a million Americans that President
Obama called for in January 2015 as part of his
Precision Medicine Initiative.

Jocelyn Kaiser. NIH opens precision medicine study to nation. Science 25 Sep 2015: Vol. 349, Issue 6255, pp. 1433



Personalized medicine:
Time for one-person trials
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Mycn status is risk factor

Mycn effect on survival
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Lancet. 369, 2007
Nat Rev Cancer. 13, 397-411, 2013
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LINCS: Library of Integrated Network-based Cellular Signatures

a catalog of perturbation responses

LIBRARY OF INTEGRATED NETWORK-BASED CELLULAR SIGNATURES

CENTERS DATA COMMUNITY PUBLICATIONS NEWS

the 2" generation of CMap

LINCS aims to create a network-based understanding &
of biology by cataloging changes in gene expression

and other cellular processes that occur when cells are
exposed to a variety of perturbing agents

N

Now six centers get involved:

Drug Toxicity Signature Generation Center (Icahn School of Medicine at Mount Sinai)
HMS LINCS Center (Harvard Medical School)
LINCS Center for Transcriptomics (Broad Institute)
LINCS Proteomic Characterization Center for Signaling and Epigenetics (Broad
Institute)
Microenvironment Perturbagen (MEP) LINCS Center (Oregon Health and Science
University)
NeuroLINCS Center (University of California, Irvine)

http://www.lincsproject.org/



THERAPEUTIC DISCOVERY

Using bioinformatics, we discover many
compounds which have potential

therapeutics

REC algorithm

LINCS l
perturbation >
database
Cell type Pert type DE genes
A375
A549
- G 4
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drug 6 h
. HEPG2 drug 24 h
HT29 shRNA 96 h
MCF7
NPC
PC3

REC statistics
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Q1: Ongoing and need to be solved

 Whether these compounds can kill NB cells?
In animal model? In human model?

* Combination therapy (& (% &%)
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Q2: Ongoing and need to be solved

The role of IncRNA SNHG1 in NB progression?
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STUDY ON ATP SYNTHASE
ATP = ICESHSE
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e “All enzymes are beautiful, but ATP
synthase is one of the most beautiful as
well as one of the most unusual and

important.”

Two functional domains
* FO: integral to the membrane

 F1 ATP-ase: soluble portion

17



Expression of active ATP synthase on the
surface of breast cancer cells

We observed punctate localization of ectopic ATP synthase
on the PM of cancer cells but not on MCF10A cells.

MCF7 T47D MDA-MB-231 MCF10A

ATP synthase | [

B subunit| i

ATP synthase

complex

Chang HY, et al, Juan HF. Cell Death & Disease (2014)



Q1: Ongoing and need to be solved

How do mitochondrial ATP synthases
transport to cell membrane?

Cell Membrane chtoplc

mitochondria

N,

ATP synthase trafficking
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Q2: whether the complex structures of
ATP synthase on plasma membrane
are different from mitochondria

 AD-®




Q3: Role of ectopic ATP synthase in
cell-cell communications mediated
by extracellular vesicles




Achievements in the recent five years

AT FAEAEE AR (2013 - now)

SCI Journal papers: 42
Book: 1

Book chapter: 1

Conference papers/abstracts: 79

— 39 poster award or travel grant, not including NTU
life Science College award
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