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Abstract: Synthetic biology, as a cutting-edge technological field of the 21st century, is driving transformative
changes across various industries such as pharmaceuticals, agriculture, and manufacturing. Biomanufacturing through
synthetic biology and biological processes utilizes renewable resources as raw materials to produce a wide range of
products, which is characterized by its environmental friendliness, efficiency, and sustainability, and becoming a

strategic focus of competition among major global economies. Intellectual property protection serves as a critical
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mechanism for inspiring innovations, and thus ensuring the healthy development of industries. However, the existing
system is often ambiguities and lag behind the development of biomanufacturing technologies related to synthetic
biology. This paper systematically analyzes the current state of global intellectual property protection for
biomanufacturing with synthetic biology, highlighting a protection model primarily based on patents and trade rules,
supplemented by various policies such as intellectual properties for copyright, data, and new plant varieties. It also
compares differences in policies and judicial practices among the United States, European Union, Japan, South Korea,
and China. The study further identifies major challenges in intellectual property protection for this field, including the
underexploitation of intellectual property as a barrier between innovation and industry, insufficient application of patent
data in R&D and AI training, limited applicability of essential and standard patents and patent pools, lacking of
integration between regulatory approval systems and intellectual property protection, dilemmas with intellectual
property protection for pilot-scale platforms, and difficulties in evidence collection and infringement determination. To
address these issues, this paper proposes a series of systematic strategies to improve China’s intellectual property
protection system for manufacturing with synthetic biology for five dimensions: top-level designs, judicial protection,
administrative systems, technological support, and industrial ecosystems, which include formulating national policies,
refining judicial guidelines, establishing approval linkage mechanisms, promoting data empowerment and
technological standardization, and fostering a collaborative intellectual property ecosystem. The aim is to build an
intellectual property governance system that aligns with the industry's development for international competitiveness,
and effectively incentive innovation.
Top-level Design
Formulating national intellectual property strategy
Establishing cross-departmental collaborative governance framework
Exploring special protection rules

N 7aN
-2 & -

Judicial system P 4

Issuing adjudication guidelines
Improving evidence preservation & burden of proof

— Administrative system
Exploring patent linkage application
Exploring experimental data protection

Strengthening equivalent infringement identification Strengthening evidence collection capabilities

l'echnical level

Integrating patent data into Al models Exploring IP sharing models

Developing patent navigation systems Promoting industrialization-driven patent strategies

Advancing infringement detection tech 3 & Encouraging IP infringement insurance iroducts
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