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Editor's note: With the theme of "Synthesis for Everything, and A New Future of Innovation and
Integration", the International Synthetic Biology Innovation Forum under the 2024 Pujiang Innovation
Forum conducted in-depth discussions on the application potential of synthetic biology in green
chemistry, biomedicine, one health and other fields, research progress and trends in synthetic biology,
and future development thoughts. This special report summarizes the viewpoints of the guests at the

International Synthetic Biology Innovation Forum for your reference.
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Leading the sustainable development of the
bio-economy through the biological creation of

everything
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Synthetic biology uses research concepts in engineering science
to design, modify and even resynthesize organisms purposefully,
thereby promoting the leap from understanding life to designing life,
and leading the sustainable development of the global bio-economy.
The guests present agreed unanimously that synthetic biology is
accelerating its penetration and application in fields such as

green chemistry, biomedicine, and one health, and providing



important solutions for promoting environmental sustainability,
curing difficult diseases, and empowering one health
development. In the future, synthetic biology will further focus
on exploring new raw materials, developing new technologies,
synthesizing new molecules, creating new quality productive
forces, making breakthroughs in core bottlenecks, and creating

everything biologically.
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1. Significance of developing synthetic biology
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First, promote the green transformation and upgrading of
the chemical industry: Reshape the future of the sustainable
chemical industry. Prof. Willard Henry Dow from the
Department of Chemical Engineering, MIT pointed out that
replacing chemical synthesis with biosynthesis empowers the green
transformation and sustainable development of the chemical industry

through the development of synthetic biology. Lei Huanli, Senior
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Vice President and China President of Covestro, pointed out that
the synthesis of bio-based materials is characterized by a green,
low-carbon and ecofriendly process, and renewable raw materials,

which can reduce carbon dioxide emissions effectively.
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Second, boost new breakthroughs in biopharmaceuticals:
Accelerate drug R&D and mass production, and promote the
realization of precision medicine. Matthew DeLisa from Cornell
University proposed that synthetic biology can help better decipher
complex proteomic information, accelerate the discovery of new
drug targets and mechanisms, and empower the development of
monoclonal antibodies, vaccines, and other drugs. Ye Haifeng, Vice
Dean of the School of Life Sciences, East China Normal

University, pointed out that genetically modifying cells, and
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redesigning and synthesizing intelligent gene network regulatory
systems using synthetic biology will provide new solutions and
strategies for disease diagnosis and treatment. Pan Jing, Director of
the Department of Hematology and Tumor Immunotherapy,
Beijing GoBroad Hospital, pointed out taking the CAR-T cell
therapy as an example that modifying and regulating the genome of
human cells can realize efficient, precise and individualized cancer

treatment.
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Third, empower the leapfrog development of the one health
industry: Support the generation of innovative achievements in
fields such as functional food, cosmetics, and medical
cosmetology. Prof. Weng Jingke from Northeastern University
pointed out that the development of plant synthetic biology can
promote the discovery and efficient synthesis of functional
molecules. Liu Yanjun, Founder and Chairman of Shanghai Bao

Pharmaceuticals Co., Ltd., and Shen Di, Asia-Pacific Senior
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Manager of Personal Care Solution Development and
Innovation, BASF New Materials GmbH, both proposed that the
development of synthetic biology technology provides strong
support for the mass production of key active ingredients such as
hyaluronidase and amino acids used in cosmetics or medical

cosmetology.
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2. Future trends of global synthetic biology research
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On the raw material side, explore alternatives to food crops
and promote sustainable development. Willard Henry Dow
pointed out that fixing carbon dioxide as a raw material can further
generate oil substances, which can be used as aviation fuel and
automotive fuel. The guests present also proposed using biomass or
other waste raw materials to replace food crops such as corn and

wheat, which can realize resource recycling while reducing costs.
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On the technical side, develop new synthetic biotechnology
to realize the precise control of biological processes. Martin
Fussenegger, professor at the Department of Biosystems Science
and Engineering, Swiss Federal Institute of Technology in Basel,
demonstrated the cell modification technology that combines
synthetic biology and cytogenetics, which can realize the precise
regulation of cellular functions. Matthew DeLisa pointed out that the
application of new technologies such as cell-free protein synthesis
and targeted protein degradation can provide important technical
support for synthesizing new molecules and tackling the problem of
"non-druggable" targets. Prof. Seeram Ramakrishna from the
National University of Singapore emphasized that the cross fusion
of synthetic biology and nanotechnology has broad application
prospects in biomedicine fields such as drug delivery and medical
imaging.
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On the R&D side, Al technology can be utilized to enhance
the rational design capacity of living systems, and create
molecules that could not be synthesized in the past and
high-value molecules. The guests present pointed out that designing
proteins that do not exist in nature or modifying existing proteins
based on specific functional needs will lead to disruptive
development in fields such as biomedicine, agricultural breeding,
bio-manufacturing, and biological environmental protection. Ding
Kuiling, President of Shanghai Jiao Tong University and
academician of the Chinese Academy of Sciences, pointed out that
building an Al-aided design platform for the high-throughput
synthesis of industrial enzymes and strains helps realize the efficient

green creative of active substances.
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On the production side, break through key bottlenecks to
address the challenge of mass production. Willard Henry Dow
pointed out that regulating metabolic pathways through metabolic
engineering and other means, improving biosynthesis rate and yield,
and addressing the challenge of mass production is the only way for
the commercialization of synthetic biology products. Ding Sheng,
Director of the Global Health Drug Discovery Institute, pointed
out that the universal spot CAR-T therapy has advantages such as
industrial production, low cost, and short lead time, and is a key

direction for future development.
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3. Suggestions for advancing synthetic biology research

—HH, BRBAEGRI LR TR, IEZESE G
vl TZIRNGH, RERIEE 22, it 5 Y R & R
AT SRR AR . WA R, i, #Eshferas
JA A AR B EOR R BER & 5L & AE ) 20T T
B, JHh G RREY R RS El

On the one hand, break through the conventional
disciplinary research framework, and accelerate synergies

between chemistry and biosynthesis. Ding Kuiling pointed out
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that breaking disciplinary barriers, and conducting synergistic
synthesis between chemistry and biology helps realize the efficient
activation, cleavage, and recombination of chemical bonds. He
suggested promoting the deep integration between chemical
synthesis and biosynthesis from theory to technology, establishing a
new paradigm for synthetic biology research, and exploring new

spaces for the development of synthetic biology.
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On the other hand, strengthen interconnection, and build a
synthetic biology ecosphere. The guests present pointed out that the
development of synthetic biology relies on support from different
stakeholders such as the government, universities, enterprises, and
financial institutions. It is advised to create a synthetic biology
ecosphere in which the innovation, industry, talent and capital chains
are integrated deeply by giving policy guidance, building technology
platforms jointly, providing funding support, and pooling the

wisdom of the academic and industry communities.
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