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The Application and Practice of Cell Differentiation Model in
Cell Biology Experiment Teaching
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(Southern University of Science and Technology, Shenzhen 518055, China)

Abstract Life activities include a series of changes such as cell differentiation, growing, aging and death
of cell. It is a continuous process of development. At present, in the experimental teaching of cell biology, experi-
mental designs for independent and single knowledge points are still in the majority, which is not conductive to
students’ systematic and organic understanding of life phenomena. In this study, three interrelated experiments
were designed to study the differentiation process of U-937 cells: (1) observation of the effect of differentiation on
cell morphology; (2) observation of the effect of differentiation on cell cycle; (3) observation of the effect of dif-
ferentiation on cell phagocytosis. Through the observation of the experimental results, students will find that after

differentiation: (1) cell growth changes from suspension to adherence, cell morphology change from circular to ir-
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regular polygon, with extended pseudopodia; (2) cell cycle arrest occurs in G,/S phase, staying in G, phase; (3) the

phagocytosis ability of differentiated cells to bacteria is significantly enhanced. The purpose of this teaching design

is to enable students to deeply understand the changes of morphology, division, proliferation and phagocytosis of

cells in the process of development. It integrates the three knowledge points skillfully, so as to help students fully

understand the essence that life is a dynamic process of development. In the process, it can cultivate students’ abil-

ity to think, analyze and solve problems in an all-round way, enhancing students’ interest in teaching experiments,

and motivate their subjective initiative.
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Here just showed one representative result from students.
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Fig.2 Effect of PMA stimulation on U-937 cell morphology by inverted-phase contrast microscope
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A-C: control group; D-F: experimental group, U-937 cells induced by 10 nmol/L PMA for 72 h; A,D represented forward scatter and side scatter; B,E

used to eliminate adhesive cells; C,F showed the analysis of cell cycle, all the figures analyzed by FlowJo V10; here just showed one representative re-

sult from students.
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Fig.3 Effect of differentiation on U-937 cell cycle
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A,B: control group; C,D: experimental group, U-937 cells induced by 100 nmol/L PMA for 72 h; A,C represented forward scatter and side scatter; B,D:

histogram showed phagocytosis of sfGFP-E.coli; all the figures analyzed by FlowJo V10; here just showed one representative result from students.
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Fig.4 Effect of differentiation on phagocytic function of U-937 cells
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A~C: XTIBZH; D~F: 100 nmol/L PMAi% S U-937400172 hs364H; AL D: B35 F40Ml; B. E: 488 nm i el & FsfGFP-E.coli; C. FHI17 5%5¢
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A-C: control group; D-F: experimental group, U-937 cells induced by 100 nmol/L PMA for 72 h; A,D: cells under bright light; B,E: stGFP-E.coli under
488 nm blue light; C,F: merge of bright and blue light; arrows showed the fluorescent bacteria; here just showed one representative result from students.
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Fig.5 Phagocytosis of sSfGFP-E.coli by U-937 cells before and after differentiation was observed by fluorescence microscope
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Fig.6 Life phenomena related to cell activity
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