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Figure 2 Application of quantum computing in enzyme engineering
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Enzyme engineering is gradually evolving from an empirical discipline to a computation-driven science. However, traditional compu-
tational methods are still constrained by the exponential complexity in electronic structure calculations and sequence optimi zation,
which hinders the design and development of high-precision and high-efficiency novel enzymes. The advent of quantum computing
offers a breakthrough to address this challenge: leveraging the superposition and entanglement of qubits, quantum algorithms have the
potential to exponentially accelerate the handling of complex molecular problems, which promises a paradigm shift in enzyme engi-
neering. This article reviews recent progress in quantum algorithms for enzyme design, traces the historical evolution of the integration
of quantum computing and enzyme design, compares the development trends of quantum computing in international and Chinese con-
texts, and specifically analyzes China's unique advantages in hardware innovation, industrial ecosystem construction, and strategic
coordination. Based on this, we propose an integrated development framework centered on "hardware breakthrough, industrial drive,



and strategic guidance", establishing enzyme engineering as an important application direction of quantum computing, thereby pro-
moting the transition of this technology from theoretical validation to industrial implementation.

enzyme engineering,quantum computing,Chinese development



