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[Abstract] Objective To explore how university-affiliated laboratories can overcome challenges such as scattered disci-
plines and weak engineering capabilities under the background of the restructuring of the State Key Laboratory, and to con-
struct new scientific research management mechanisms adapted to national strategic needs. Methods Taking the State Key La-
boratory of Natural and Biomimetic Drugs at Peking University as a case study, this paper summarizes its management reform
practices from four dimensions: mission-oriented strategic planning, intensified resource configuration, a "Dual-Track" execu-
tion mechanism combining the "PI Responsibility System" with "Large-Scale Team Attacks" and a "Clinical-Basic" fusion eco-
system. A horizontal comparative analysis was also conducted with CAS institute-affiliated laboratories and similar international
institutions. Results By implementing the "Dual-Track" operating mechanism, the laboratory has effectively balanced the con-
tradiction between free exploration and mission-oriented research. Relying on the advantages of university-affiliated hospitals, a
closed-loop system of " Clinical Questioning-Basic Solving-Hospital Validation" has been established. Comparative analysis
shows that university-affiliated laboratories have significant comparative advantages in interdisciplinary intersection and clinical
resource integration, but face structural shortcomings in the construction of full-time research teams and engineering validation
platforms. Conclusions University-affiliated National Key Laboratories should avoid simply copy the "vertical management"
model of research institutes. Instead, they should base their development on their own characteristics, strengthen the "Medi-
cine-Pharmaceutical-Research" synergy, and fulfill their role as a national strategic scientific and technological strength by es-
tablishing differentiated classification evaluation systems and proof-of-concept mechanisms.
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