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Protein research continues for Biologics

Intelligent medicinal chemistry for small molecules

Cell therapies (CAR-T/CAR-NK, T-cell for brain diseases)

Stem cells (Spinal injury therapy)

Microbiome

Advanced technology platforms
A (PR

RNA therapies

B antisense oligonucleotides, siRNA

B Currently 4 RNA-targeted drugs approved for commercial use
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Artificial Intelligence (Al)

BIOMED™™W

Goog\EJ

Al Taiwan

Google announced it will hire 300 Microsoft

people in Taiwan this year and train

5,000 students in Al for machines. Microsoft ~ Taiwan and  research

(Mar. 2018) institute host workshop on Al and
cyber security. (Jan. 2018)

Copright 2018 5 B RN LR 7S AT 000
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\gM & Microsoft Are All Expanding In Tajwap, This y,
€ars

Taiwanese talent attracts global tech giants, such as Google, IBM and Microsoft £

IBM will expand its R&D center in
Taiwan with eyes on Al, blockchain
technology and cloud computing,
including developing a cloud research
lab in Taiwan. (Mar. 2018)
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From synthetic biology to engineering biology

"So the very idea of engineering biology by nature is doomed to fail, given that
billions of years of evolutionary tinkering have led something so complex...”

“Itis also dangerously easy to break biology, with far greater consequences than
broken code-even single-point mutations can lead to disease...”
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How to Engineer Biology

Billion-dollar bridges rarely fail—whereas billion-dollar drug failures are routine
By Vijay Pande on November 8, 2018 (Scientific American)

Why did Moore’s rule not work for biology? ‘

But genome sequencing cost dropped 1 million
fold during the past two decades,
no reason why other fields can not do it!

PRINCIPLE 1: Lego-like building blocks
PRINCIPLE 2: Repeatability and reproducibility

PRINCIPLE 3: Testing and process engineering

PRINCIPLE 4: Borrowing from other disciplines (e.g., bio-mimicry)

PRINCIPLE 5: Reinventing the process itself

2019/10/02 2019 E AR AR

Engineering Biology:

A research roadmap to Next-Generation Bioeconomy

€EBRC 2

Engineering Biology
A Revnsch o o

« Technical Themes
¢ Engineering DNA
« Biomolecular Engineering
¢ Host Engineering
» Data Science

« Application Sectors
¢ Industrial Biotechnology
¢ Health & Medicine
¢ Food & Agriculture
* Environmental Biotechnology

* Energy
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Industrialization of Biology

Industrialization of Biology: A Roadmap to Accelerate the Advanced Manufacturing of Chemicals.

PROCEEDINGS OF A WORKSHOP

Continuous Manufacturing
for the Modernization of
Pharmaceutical Production

Ex: Future needs (tool kits) in cell therapies

® Less expensive and safe culture media

@ Efficient cloning methods (vectors)
® Robust host cells
@ Reliable and effective robotic processes

® Allograft technology

—EEE o] DIPkEreE B

1. Portable Non-invasive sensors (glucose, K*, NAD*, etc.)

B Eg EROUEFBFFREUVOLPMAENTEE « JRE A UMERE

* EHEIE RN NS * BmRSHNER » JE@ U

2. 100 antibodies flow cytometry

B Current flow cytometry: max ~24 colors - ww
b= |
B Mass cytometry (CyTOF): >100 parameters simulta §~n| H H || h l m
3. Single Molecule Detection o B

4. In silico Pre-clinical algorithms (Substitute animal testing?)
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Next NGS (lllumina Novaseq max read per run 400 m, max read length 150 bm)
> 1 kb De Novo DNA synthesizer (for synthetic biology, vaccines, etc.)

Patient-centric legal gene-editing for genetic diseases

©® N O WU

High-throughput production of proteins and cells (esp. membrane proteins,
glycoproteins, mAbs )

9. Nanotech application in diagnostic and drug delivery (e.g., liposome, micro

needle)

2019/10/02
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Thank You / |/
for Your Attention| |

Taiwan: Your Best Partner in Asia X F
https://bio.taiwan.gov.tw/ :
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