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Terrestrial Natural Products Research in Taiwan

Research Institutions

1. National Research Institute of Chinese
Medicine
2 2. Development Center for Biotechnology

[ ] 3. Medical and Pharmaceutical Industry
Technology Development Center

C ) ' .A 4. Brion Research Institute of Taiwan

5. Food Industry Research & Development

[ ) Institute

6. Industrial Technology Research Institute

Academic Divisions

A. Academia Sinica

B. Department of Pharmacy, National Taiwan University

C. Graduate Institute of Pharmacognosy and Traditional Herbal Medicine
Research Center, Taipei Medical University

D. Graduate Institute of Natural Products, Chang Gung University

E. Research Center for Chinese Herbal Medicine, Chang Gung University of
Science and Technology

F. Department of Pharmacy and Research Center for Chinese Herbal Medicine,
China Medical University

G. Research Center for Herbal Medicine and Microbial Utilization, National
Chiayi University

H. Department of Pharmacy, Chia Nan University of Pharmacy and Science

Graduate Institute of Natural Products and Research Center for Natural

Products & Drug Development, Kaohsiung Medical University

J. Department of Pharmacy and Service Center of Herbal Medicine and Bio-
Health Industry, Ta Jen University 2



Marine Natural Products Research 1n Taiwan

Academic Divisions

A. Department of Bioscience and Biotechnology,
National Taiwan Ocean University

B. Institute of Fisheries Science, National Taiwan
University

C. Research Center for Chinese Herbal Medicine,
Chang Gung University of Science and Technology

D. Department of Pharmacy and Research Center for
Chinese Herbal Medicine, China Medical
University

E. Department of Marine Biotechnology and
Resources, National Sun Yat-Sen University

F. Graduate Institute of Marine Biology, National
Dong Hwa University / National Museum of
Marine Biology and Aquarium




Highlight

Royal Society of Chemistry released a statistical analysis on Marine Natural products
chemistry publications between 2006 and 2011.:

The total number of research papers from Taiwan ranked fourth, average number of
compounds reported per paper the first, number of citation the third in the world.
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Population

China:  1,350,000,000
USA: 310,000,000
JPN: 126,000,000

TWN: 23,000,000

Nat. Prod. Rep., 2013, 30, 237




Research targets
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* >500 papers

Paperpublication lalgae:lcoralilmicrobe sponge ® tunicate ® whale = jelly ® mollusc pUincation
2 * Most are about the
i soft corals
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13 Family \ \
99 species

> 3000 compounds isolated
1278 new compounds published

® Alcyoniidae ® Briareidae ® Clavulariidae m Ellisellidae
m Gorgoniidae ® |sididae m Nephtheidae m Oleaceace
® Plexauridae m Subergorgiidae @ ® Tubiporidae m Virgulariidae

B Xeniidae
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New compounds from species of Order Alcyonacea
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1 = Alcyonium 4 = Cladiella 3 = Klyxum 7 Lobophytum 1 = Paraminabea

8 = Sarcophyton 24 ® Sinularia 3 ® Briareum 1 = Capnella 2 = Dendronephthya Stud |ed Genera
4 = lemnalia 7 « Nephthea 1 = Paralemnalia 3. Scleronephthya 1 » Umbellulifera

1 Asterospicularia 2 = Cespitularia 4 = Xenia

Target Families of Soft Corals
Virgulariidae [l 2

Tubiporidae 1 1
Clavularidae IS ] 5
Subergorgidae W 2
Plexauridoe NN/ Published papers
lsididae N @
Gorgoniidae I 16
Elliselidee NN 19
Xeniidae IE——— 19

Nephtheidae ]\_ 54
Briareidae [ NG 36

L Alcyoniidae ' 169
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By DR

TDEC Talwan Database of Extracts and Compounds

Welcome to TDEC And Join It!

https://tdec.kmu.edu.tw

TDEC is a new concept for research
Information networking between
natural products’ suppliers and
research investigators
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Supplier TDEC

ol Compounds: 1,751 (2019.04.02 update)



Taiwan Natural Products Library

Academia Sinica-
Genomic Research Center (ca. 300,000 )

National Research Institute of Chinese Medicine-
Division of Chinese Medicinal Chemistry

Development Center for Biotechnology-
Institute of Chemical Pharmaceutical (ca. 3,000 )

Industrial Technology Research Institute-
Biomedical Technology Research Laboratories (ca. 130,000 )

China Medical University-
Research Center for Chinese Herbal Medicine

Kaohsiung Medical University-
Graduate Institute of Natural Products (ca. 1,750)

Brion Research Institute of Taiwan
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Challenges of Natural Resource
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Confidential Information

Microbial COMPOUND BANK P

SYNTHETICBIOLOGY

Good and Bad Bacterial Flora
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Biodiversity

of Gene Library:
Evolutional pathways
combinational natural
enzymes of metabolic

pathways to produce
secondary metabolites

Biodiversity

of Probiotics Library:
Co-culturing probiotics
combinational safety
bacteria with functional
secondary metabolites
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than Nature:
Synthetic pathways
are installed in
functional probiotics
library
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Confidential@nformation

biology®latform

Naturalompounds@yntheticll

Natural products
functional genomic

Gene library synthesis & Host Engineering
Building blocks

C’ CRISPR-Cas9 PGASO: Promoter-based Gene Assembly

data min |ng constru cting — and Simultaneous Overexpression
D & AN
SYNTHETIC BIOLOGY o A e\ P _
(D=7 % Y\ oen seney 1l
[ . X X
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¥ mRNA K. marxianus genome

Probiotics metagenomics

Probiotics library collection &
& Strain isolation TP PO

-w.:-.... CRISPR-Cas9 (Delete GENES)
S iU PGASO (install Pathway )

The combination of probiotic library and artificial designer

' 3.5 3 Worediversity than pathway will be functionally screened by automatic systems.
Yi=bas Bl P /\fter sequence validation, more diversity than natural

&
UEESSICEICUELIEEN compounds is possible and available for mass production.
SYNTHETIC BIOLOGY available - , = E— ' R Y 16




Confidential Information

Probiotics biofactory

Traditional algae culturing Slass | Comp

3Od Natural Astaxanthir traditional " method
/3days $7,500/kg 1/1 ﬁ”nover
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Confidential Information

Purification & ldentification

SYNTHETICBIOLOGY

CaroRED 2.0 is a high-quality of free form 3S, 3S’ astaxanthin followed by
other carotenoids such as canthaxanthin and B-carotene. It is extracted by
supercritical carbon dioxide or ethanol extraction for application of hard
capsules or tablet compression.
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_} E—— 3S, 3’S Astaxanthin has higher antioxidant activity
: o 4 than the 3R, 3'R and the 3R, 3’S stereoisomer.
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Astaxanthin 61.6%
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Confidential Information

Purification & ldentification

* Natural medicine pathway design

* Reliable compound editing

* Anti-microbial, Anti-cancer, Me better drug library
 Package and Purification
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