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Teaching Design of Protein Sorting in Cell Biology Based on Modular
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Abstract Proteins are the embodiment of life activities, and their targeting is crucial for cells to perform
their normal functions. Protein sorting is one of the key and difficult points in the teaching of Cell Biology. Cur-
rently, the content of protein sorting is mostly scattered in different chapters, making it difficult for students to con-
struct an overall knowledge. This article analyzes the knowledge composition characteristics of the protein sorting
section, and combined with the analysis of students’ academic situation, creates an instructional design based on
modular construction and map navigation. Integrate the content of protein sorting in the textbook into a comprehen-
sive knowledge module, which is divided into the first and second parts. The first part mainly focuses on the sort-

ing of secretory proteins, namely, co-transport, and the second part mainly focuses on the sorting of non secretory
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proteins, namely, post-transport. The two are organically connected. Combining the path of protein sorting with

map-based navigation teaching, the teaching method with illustrations and texts is more conducive to students’ sys-

tematic learning of this part of knowledge, better connecting relevant knowledge scattered in various chapters, and

improving students’ logical thinking ability, comprehensive analysis ability, and transfer application ability.
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peptide chains on free ribosomes; proteins without signal sequences reside in the cytoplasmic smatrix; 3-5: according to different targeting sequences,
proteins are transported across the membrane to mitochondria, chloroplasts, and peroxisomes, respectively; 6: proteins transported to the nucleus
through nuclear pore complex gated transport. The left side of the figure (red sequence number) represents the protein co-translation transport pathway. 1:
mRNA starts synthesis on free ribosomes, and then binds to the endoplasmic reticulum membrane under the guidance of signal peptides and their bound
SRPs to complete protein synthesis; 2: complete protein synthesis in tER; 3: proteins transport to Golgi apparatus through membrane vesicle transport;
4a, 4b, and 4c: proteins are sorted into extracellular, plasma membrane, and lysosomes through membrane vesicle transport.
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Fig.1 Protein sorting map (image sourced from reference [1])
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Fig.2 Schematic diagram of protein sorting modularization
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Fig.3 Input of mitochondrial membrane gap proteins (image sourced from reference [1])
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