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Abstract

This paper addresses issues in the training of talents for cell engineering-based antitumor drug de-
velopment, such as insufficient practical training resources for CHO cell culture, technical complex-
ity, and difficulties in cultivating craftsmanship. Guided by the concept of integrating “post, course,
competition, and certification,” a new teaching model of “dual tutors and dual guidance, three-sta-
tion integration, and three-training combination” has been constructed. By leveraging resources from
the school, cross-enterprise training centers, and enterprises, a modular curriculum system has been
systematically restructured. Following cognitive principles, a progressive practical training path of
“virtual training, simulated exercises, and real-post refinement” has been implemented. Practice has
demonstrated that this model effectively enhances students’ operational skills, knowledge mastery,
and professional competence. It has achieved remarkable outcomes, including awards in skills com-
petitions, a 100% pass rate in professional qualification examinations, and full pre-booking of grad-
uation internship positions. The model has formed distinctive teaching features of “resource inte-
gration, progressive pathways, and collaborative mentorship,” providing a replicable solution for
cultivating high-demand talents in the field of cell engineering.
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Figure 1. Modular course restructuring for cell engineering
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Figure 2. Learning situation analysis
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Figure 4. Teaching strategies
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Figure 5. Three-station integration unlocks complex challenges
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