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Application and Exploration of C2C12 Cell Induced Differentiation
and Comprehensive Cytological Detection Technology
in Undergraduate Cell Biology Experiment Teaching

Wuyundalai, Soyolt, Meirong™
(College of Life Science and Technology, Inner Mongolia Normal University, Hohhot 010022, China)

Abstract To improve the scientific thinking and practical research abilities of undergraduate biology
students, this study designed an inquiry-based experiment centered on the induced differentiation of C2C12 cells,
based on the prior foundation of Cell Biology experimental courses. The experiment integrates multiple techniques,
including cell recovery, subculture, induced differentiation, immunofluorescence staining, Giemsa staining, inverted
microscopy, and confocal laser scanning microscopy. C2C12 cells were induced to differentiate into myocytes, and
their differentiation characteristics were confirmed through combined staining approaches. Teaching practice dem-
onstrated that this experimental module effectively integrates previously fragmented experimental knowledge and
skills, helps students establish systematic scientific thinking, and improves their comprehensive experimental com-
petence and scientific inquiry ability, thereby laying a solid foundation for subsequent academic exploration and

research practice.
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Fig.1 Integration of multi-module experimental skills in comprehensive Cell Biology experiments
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Fig.2 Induced differentiation experiment and progressive relationship of C2C12 cells
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Photos taken before and after 6 days of C2C12 cell differentiation (A and B); Giemsa staining results (C and D).
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Fig.3 Bright-field and Giemsa staining results of C2C12 cells
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Immunofluorescence staining was performed on undifferentiated control group (CK) cells and induced differentiation group (T) cells using MyoD an-
tibody (A and D, green) and MyoG antibody (G and J, red), respectively. Images were acquired under a laser scanning confocal microscope. A and D
show MyoD-specific staining, G and J show MyoG-specific staining; B, E, H and K show DAPI nuclear staining (blue); C, F, I and L are the merged
(co-localization) images of MyoD/MyoG staining and DAPI staining in the corresponding visual fields, respectively, which can intuitively display the
subcellular localization of the target proteins.

E4 C2CL2BRER R R R BERE
Fig.4 Immunofluorescence staining results of C2C12 cells
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A-E: survey on the improvement of students’ hands-on ability, experimental design ability, theoretical knowledge understanding and mastery, and result

analysis and processing ability by different experimental projects, as well as students’ satisfaction with the arrangement of each experimental course; F:

distribution of students’ preference for experimental types.
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Fig.5 Teaching effectiveness
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