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1.  #fok s 1 2_ 4% 1 (Targeting metabolism and
mitochondria) . H¥Emetabolic pathways, metabolic markers, metabolic genes,

metabolite, nutrient delivery, energy balance, metabolic reprogramming, the role of
mitochondria, ER and autophagy, etc.

2. % iR @ o1 3 & 2 %1 (Targeting epigenetics and
post-translational modifications) : f@#Echromatin remodeling,
modification of DNA/RNA and histones, LncRNA, circular RNA, methylation,

demethylation, acetylation, deacetylation, sumoylation, ubiquitination, phosphorylation,
parylation, succination, nitrosylation, etc.

3. L& & & fo@ {2 f(Targeting immunomodulation and

inflammation) - H¥Einflammasome, inflammatory cytokines, chemokines,
exosome, immune checkpoint, etc.
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Pancreatic cancer has the lowest survival of all common cancers.

There are 460,000 new cases of In 2019 approximately 57,000 people in
pancreatic cancer worldwide annually®. the US will be diagnosed with pancreatic cancer.

@ § 29,940 are men'
WHO TREATS PANCREATIC CANCER? Q 4 26,830 are women'

e e

According to the American Cancer
Society!, pancreatic cancer has a
five-year survival rate of just 8%, and

ENDOCRINOLOGISTS

INTERVENTIONAL RADIOLOGISTS

it is projected to become the second
leading cause of cancer-related death
in the United States as early as 20302

Yy gy ey
!T Commercial value

| (Market) |

MEDICAL ONCOLOGISTS

RADIATION ONCOLOGISTS
SURGEONS




PARPl a ZF1 ZF2 NLS 7F3 BRCT WGR CD

Pon(ADP-ribose) polymerase 1 ) DNA-binding :ﬁmtomodiﬁcatior: Catalytic :

domain domain domain I

i

:

LEI}/NA damage recognition by PARP1 |

Therapeutic strategy !!

(PARP1 = PARG
4 Rib Rl'b Mono(ADP-ribose) Ade Ade
X 3 ib Ri i | Hedaw ]
AMP »NAD ~N /» é—é Rib Rib—"Rib Rib—OH
PARG, ARH3, OARD1
ATP Nicot'rnamide‘/ \ A'fle, “ A?e, ; A?ef " A?E
Rib Rit—Rib Ri—Rib Rit—Rib Rib—OH

Poly(ADP-ribose) chains

c Recruitment of covalently and non-covalently
_modified proteins to sites of DNA damage
A
¢ ¢ ] v )
Repair of Repair of Repair of DNA Stabilization | | Chromatin
ssDNA nicks | | bulky lesions | | double-stranded | | of replication | | modifications
and breaks | [ on DNA breaks forks

Figure 1: The biochemical functions of PARP1in DNA damage repair.
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Schematic mechanism PARP1 |nh|b|t0r

of PARP inhibitors
PARP

Figure 1

Chemical structures of nicotinamide,
olaparib, rucaparib, and niraparib

Figure 2

swn+—Single-strand — DNA
DNA break repaired

v

PARP

inhibitor

H
rucaparib \H o niraparib
ouble- In normal ,!I
strand DNA =3 cells: DNA S TR . —— -
break ed b Crerrently approved PARP inhibitors contain a nicotinamide moiety
reaks repaired by (Le., aromatic ring, carboxamide) to mimic the substrate-protein
HR, leads to B BT S bithese) polymierases Source: R 19, 20
- ) =FLOOSE] INHYIHEFASEy SONPCE! &fereneces . .
cell survival vl ) oy f

In BRCA-mutated cells:
no DNA repair and no
HR, leads to cell death

S5Bs in DNA recruit PARP. With a PARP inhibitor, more
DSBs oceur. In normal cells, S5Bs and DSBs can be repaired.
In BRCA-mutated cells, DSBs are not repaired effectively.
DSB: dowble-strand break; HR: bomologous recombination;
PARP: Paly (ADP-ribase) polymerase; SSB: single-strand

break, Source: References 1, 2.




The BRCA mutation impairs homologous recombination repair of double-strand breaks.

!ad51

Ref.1

Ref.1 DNA damage

v-Irradiation uv, HU

o @@~
ST N s

NBS1 ga11111 [ ps3
RADsO IRERNNN (E]R{67.§ :: DNA break or
MRE1T O ALY other lesions
BRCA2 4, 'J‘, SWI/SNF
““, %, I
RADS1 ';,' CBP/p300 g DNA repair by HR
HDAC1, RB
: 4_// Precision Medicine in BRCA-mutated cancer
DNA Repair
Transcription TABLE 1: Tumor Incidence and BRCA gene mutation frequencies, 2015
Breast 303,634 11.1% 33,703
Ovary 20,845 13.2% 2,752
Prostate 233,671 0.5-4.0% 5,033+
Ref.2
° Pancreas 46,522 5-8%* 3,024+
1.Cancer Sci. volume 95, 866-871 (2004)




DMNA damage (S5Bs)

PARP inhibition
Impairs base excision repair

DMNA replication
(DMNA DSBs or
replication fork collapse) ¥ Y

‘mal cell with functional HR paths IER-deﬁcient tumor cell (BRCA deﬁcientil

HRmediated | Cell cell | Mpaired
DMA repair | survival death HR-medliated
g DMNA repair

mor-selective cell death {synthetic lethali

Figure 1 | Mechanism of synthetic lethality between BRCA deficiency and PARP

Nature Reviews Clinical Oncology 2010




Therapeutic strategy !!
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Anti-PD-1

Interaction
between TCR
and complex
antigen MHC-1

Combining PPAR inhibition and Immunotherapy

Anti-PDL-1

Immunotherapy
Axis PD-1 /PDL-1 //,3 Axis CTLA-4
Blockade & Blockade
(1) (2) \
Anti-CTLA-4
\
PARPi

(7)
Cytokines : TNFo. & INFy

4-_._50 G,

Chemokines CCL2 CCL5




Target diseases and health issue.

&

Understanding bio-mechanism, and
discovery novelty targets or biomarkers.

Understanding market and
translational potential.

Translated to clinical and industry.

a o
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. English
Title of

Pre-proposal

Chinese

Name of English
Principal Position
Investigator  |[Chinese

[ ] Metabolism and mitochondria

Research Pre-proposal
Topics [] Epigenetics and post-translational modifications

(Target area can be one ] Immunomodulation and inflammation
or more)

[ ] Others

Institution/ Department

Entire Term of Project Period

Name: (Chinese) (English)
Corresponding Person Mailing Address in Chinese:

Telephone: (Office) (Home) (Mobile)

Fax: E-mail:




Il. Contents of Pre-proposal _TM0ST 515 28

(Within 5 pages, excluding abstract and references) Ministry of Science and Technology

1. Abstracts of this research pre-proposal in Chinese and English (Within 1 page).

2. Overall description of the pre-proposal, including:

A. Rationale and background:

(1) Significance and the overall objectives of this pre-proposal.

(2) Current status of the related research worldwide.

(3) The novelty/innovation of the potential target(s) or biomarker(s) and its link to human disease or
health issue.

(4) Key evidence available to support the proposal.

B. Research strategy (specific aims):
(1) Describe the research plan according to the specific aims.
(2) Describe the approaches to identify and validate the target.
*Validated targets generally should fulfill the following criteria

>> Mechanism of action understood

>> Clinical association established

>> Pre-clinical model tested

>> Strong translational and industrial values

*If there are multiple targets, describe how they would be prioritized.




Il. Contents of Pre-proposal _TM0ST 515 28

Ministry of Science and Technology

C. Anticipated results, accomplishments and benefits to society:

Describe how the proposed research will lead to clinical or industrial applications. What is the value of the
target in translation medicine.

D. Facilities and platforms:

(1) Describe lab facilities available to carry out the proposed research.
(2) Describe the support from the affiliated institute(s).

(3) Describe the utilization of national core facilities, if any.

E. Leadership and team members :
Briefly describe the plan for integration and coordination among team members.




lll.Recent Research Projects and Submitted Proposals

1. All Pl and co-PI(s) of the proposed project should complete this table on separate
pages.

2. List recent research projects within the past three years and proposals submitted
to any funding agency for grant application.

Name of Pl/co-PI: Unit: NTD 1,000
Title of Research Project Duration .
(For MOST grant applications, | Role/Position | (M/D/Y ~ ';L\";?]'gg A:J?]ud?rt] of Note
indicate grant number) M/D/Y) 9 Y 9
/MOST #4158

Ministry of Science and Technology

]




IV. Contributions of Pl and co-PI P ——

Ministry of Science and Technology

List the name, position and organization of Pl and co-PI(s) involved in
the proposal and their respective contributions.

*Role | Name Institution Position | Expected contributions

Pl

co-PI

*Role: Please indicate each investigator’s role as Pl or co-Pl.
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1. cVisrequired for Pl and co-Pls of the proposed project.

2. Please provide the following information within 2 pages for each CV
® Name, Gender, Birth date
® Education
® Current position and relevant experience
® Fields of specialty (limit to fields related to research)
® Major awards and honors
® 5 representative publications in the past 5 years
® Patents held (related or unrelated to study)
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RHGER & el T e
Department of Life Sciences, Ministry of Science and Technology
21F, 106 Ho-Ping E. Road Sec. 2, Taipei, Taiwan

ZE R, Michelle Hui-Hsin Lee, Ph.D.

Phone: 02-2737-7461

Fax: 02-2737-7671

E-mail: hhlee@most.gov.tw
michelle1021@nhri.org.tw

Administration center for innovative translational research program

AFTEEET R LR B A E

Program Coordinator, Ph.D.

S, Pei-Fang Wu, Ph.D.

Institute of molecular genomic medicine, NHRI
Department of Life Science, MOST

Tel: 037-246166 # 35336

Fax: 037-586-459

E-mail: pfwu@nhri.org.tw
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