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编者按：2024浦江创新论坛——国际合成生物学创新论坛以“合成生万物，创融新未来”为主题，

围绕合成生物学在绿色化工、生物医药、大健康等领域的应用潜力，合成生物学研究进展及趋势，

未来发展思考展开深入研讨。本期专报对国际合成生物学创新论坛的嘉宾观点进行梳理，供参考。

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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2024浦江创新论坛专报之十二

Special Report 12 of the 2024 Pujiang Innovation Forum

以生物造万物 引领生物经济可持续发展

Leading the sustainable development of the
bio-economy through the biological creation of

everything

合成生物学是指采用工程科学的研究理念，对生物体进行有

目标地设计、改造乃至重新合成，推动实现从认识生命到设计生

命的跨越，正在引领全球生物经济可持续发展。与会嘉宾一致认

为，合成生物学正在加速向绿色化工、生物医药、大健康等领域

渗透和应用，为推进环境可持续发展、破解疾病难题、赋能大健

康发展提供重要解决方案。未来，合成生物学将进一步聚焦探索

新原料、开发新技术、合成新分子，打造新质生产力，突破核心

瓶颈问题，实现以生物造万物。

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
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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.

一、发展合成生物学的重要意义

1. Significance of developing synthetic biology

一是推进化工行业绿色转型升级：重塑可持续化工产业的未

来。麻省理工学院化学工程系教授威拉德·亨利·道指出，用生物

合成替代化学合成，合成生物学的发展赋能化工行业绿色转型与

可持续发展。科思创集团高级副总裁、中国区总裁雷焕丽指出，

生物基材料的合成具有绿色低碳、环境友好、原料可再生等特征，

可以有效减少二氧化碳排放。

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.

二是助力生物医药实现新突破：加速药物研发和规模生产，

推进实现精准医学。康奈尔大学Matthew DeLisa提出，合成生

物学可以帮助更好地解密复杂蛋白质组学信息，加速药物新靶点

和新机制发现，赋能单克隆抗体、疫苗等药物研发。华东师范大

学生命科学学院副院长叶海峰指出，利用合成生物学的方法对细

胞进行遗传学改造，重新设计、合成智能基因网络调控系统，将

为疾病的诊断与治疗提供新方法和新策略。北京高博医院血液肿

瘤免疫治疗科主任潘静以 CAR-T细胞疗法为例指出，通过修改

和调控人类细胞的基因组的方法，能够实现高效、精确、个性化

的癌症治疗。

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.

三是赋能大健康产业跨越式发展：助力功能食品、化妆品、

医美等领域创新成果产出。东北大学教授翁经科指出，植物合成

生物学发展可以推进功能分子的发现和高效合成。上海宝济药业

股份有限公司创始人、董事长刘彦君和巴斯夫新材料有限公司亚

太区个人护理解决方案开发和创新高级经理沈頔均提出，合成生

物学技术发展为化妆品或医美中用到的透明质酸酶、氨基酸等关

键活性成分的规模化生产提供了强有力的支撑。

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.

二、全球合成生物学研究未来趋势

2. Future trends of global synthetic biology research

在原料端，探索粮食作物替代品，推进实现可持续发展。威

拉德·亨利·道指出，以二氧化碳为原料，通过二氧化碳固定可以

进一步生成油类物质，用作航空燃油以及汽车燃油。与会嘉宾还

提出，使用生物质或其他废弃原材料替代玉米、小麦等粮食作物，

在降低成本的同时能够实现资源的循环利用。

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.

在技术端，开发新型合成生物学技术，实现生物过程的精准

控制。巴塞尔苏黎世联邦理工学院生物系统科学与工程系教授
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Martin Fussenegger 展示了结合合成生物学和电遗传学技术改

造细胞的技术，能够实现细胞功能的精准调控。Matthew DeLisa

指出，无细胞蛋白合成技术、靶向蛋白降解技术等新技术的应用，

可以为合成新分子、攻克“难以成药”靶点问题提供重要的技术支

持。新加坡国立大学教授 Seeram Ramakrishna强调，合成生物

学与纳米技术交叉融合，在药物递送、医学成像等生物医药领域

具有广泛的应用前景。

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.

在研发端，利用人工智能技术提升生命系统的理性设计能力，
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创造之前无法合成的分子和高价值分子。与会嘉宾指出，根据特

定的功能需求设计自然界不存在的蛋白质，或者改造已有的蛋白

质，将引领生物医药、农业育种、生物制造、生物环保等领域的

颠覆式发展。上海交通大学校长、中国科学院院士丁奎岭指出，

搭建 AI辅助设计的工业酶与菌株高通量合成平台，有助于实现

活性物质的高效绿色创制。

On the R&D side, AI 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 AI-aided design platform for the high-throughput

synthesis of industrial enzymes and strains helps realize the efficient

green creative of active substances.

在生产端，突破关键瓶颈，解决规模化生产难题。威拉德·亨

利·道指出，通过代谢工程等手段调控代谢通路，提升生物合成

速率和产量，解决规模化生产难题是合成生物学的产品实现商业

化的必由之路。全球健康药物研发中心主任丁胜指出，通用型现
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货 CAR-T疗法具有可工业化生产、成本低、周期短等优势，是

未来发展的重点方向。

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.

三、推进合成生物学研究的相关建议

3. Suggestions for advancing synthetic biology research

一方面，要突破传统的学科研究框架，加速化学与生物合成

的协同。丁奎岭指出，突破学科壁垒，通过化学与生物协同合成，

有助于实现高效化学键活化、断裂和重组。他建议，推动化学合

成与生物合成从理论到技术的深度融合，建立合成生物学研究的

新范式，开拓合成生物学发展的新空间。

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.

另一方面，加强互联互通，构建合成生物学生态圈。与会嘉

宾指出，合成生物学发展依赖于政府、高校、企业、金融机构等

不同利益相关方的支持，建议通过政策引导，共建技术平台，提

供资金项目支持，凝聚学术界和产业界智慧，构建创新链、产业

链、人才链、资金链深度融合的合成生物学生态圈。

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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