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Abstract: Bovine granulosa cells(GCs) are the main source of estrogen(E,) synthesis. The establishment of a bovine GCs
model with E, activity in vitro is an important tool to study the potential regulatory mechanisms of E, synthesis and secretion,
and the establishment of this cell model can provide theoretical and technical support for the study on the E, synthesis molecular
regulation mechanism and bovine ovarian follicle development mechanism. Cell seeding density is the key factor of the GCs
culture model in vitro, and high density can cause significant changes in cell physiology and molecules. In this study, the optimal
seeding density of bovine GCs culture in vitro was screened by morphological changes and gene expression under different seeding
densities. Primary bovine GCs were cultured by the long term serum-free method, FSH and IGF-1 were added in culture
medium to induce synthesis of E,. After 7 d of culture, images of cells with different seeding densities(low(1X10° cells/well),
medium(2 X 10° cells/well), and high(3X10° cells/well)) were collected for observation, and qRT-PCR was used to detect the
expression of related genes in the three different seeding densities. The results showed that the low-density(1X 10° cells/well)
inoculated cells showed a fibroblast-like appearance and no tendency for cell aggregation. A small number of aggregated cell
clusters were observed in the medium-density group(2X 10° cells/well), and most of the cells were aggregated into cell clusters
under high-density(3X 10° cells/well) culture conditions. In the low-density group(1x10° cells/well), CYPI19A1 and FSHR
were highly expressed, RGS2 and VNN2 were lowly expressed, and the expression levels were opposite in the high-density
group(3X 10° cells/well). In summary, the low—density group(1X10° cells/well) of cells could be used as an in vitro model of
bovine GCs with E, activity.
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A. Low density(1.0 X 10° cells/well); B.Medium density(2.0X 10° cells/well); C. High density(3.0 X 10° cells/well); = Indicated clustered cell clusters
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Fig.1 Morphology of bovine granulosa cells with different seeding densities
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Different lowercase letters indicated significant differences at the level of 0.05. The same as below
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Fig.2 Relative expression of CYP19A1 and FSHR in different cell seeding densities
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Fig.3 Relative expression of RGS2 and VNN2 in different cell seeding densities
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