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Abstract: Objective To explore the differences in the biological activity of mesenchymal stem cells (MSCs) cultured in fetal bovine
serum (FBS)-containing medium and serum-free medium (SFM) based on transcriptomics. Methods MSCs were isolated from the
umbilical cords of three patients and identified by surface markers and tri-lineage differentiation. MSCs were continuously cultured in
DMEM/F-12 complete medium containing 10% FBS and SFM. The fourth passage (P4) cells were subjected to transcriptome
sequencing for global transcriptome profiling and differential gene expression analysis. DAVID was used for Gene Ontology (GO)

functional enrichment analysis of differentially expressed genes. Gene Set Enrichment Analysis (GSEA) was performed using the
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clusterProfiler R package to explore functional changes in pathways. The mRNA of P4 MSCs from three batches of FBS and SFM
groups was extracted, and real-time fluorescence quantitative PCR (qRT-PCR) was used to verify the differentially expressed genes
identified by transcriptomics. Results The isolated MSCs met the requirements after identification. Transcriptome sequencing
analysis showed that different culture conditions significantly altered the transcriptome of MSCs. Representative genes highly
expressed in the FBS group included chemokine ligand 1 (CXCL1), interleukin 1f (/L1B), G protein-coupled receptor family C group
5 member A (GPRC54), CUB domain-containing protein 1 (CDCP1), and bradykinin B1 receptor (BDKRBI). Representative genes
highly expressed in the SFM group included 24-dehydrocholesterol reductase (DHCR24), N-acetylglutamate synthase (NAGS),
promyelocytic leukemia zinc finger protein (ZBTB16), and transmembrane protein 119 (TMEM119). Genes highly expressed in SFM-
cultured MSCs were significantly enriched in biological processes related to DNA replication, cell proliferation, and metabolism, while
genes highly expressed in FBS-cultured MSCs were significantly enriched in biological processes with biological functions such as
extracellular matrix organization, response to cytokine stimulation, and inflammatory response and signal transduction. The qRT-PCR
results of the differentially expressed genes were consistent with the transcriptome analysis results. Conclusion Analysis of
transcriptome sequencing data showed that the gene expression of MSCs varied according to the medium. Although MSCs cultured in
SFM showed stronger proliferation ability, MSCs cultured in FBS medium were more biologically functional.
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Table 1 Information of primers
B EMEY (5°>3) K51 (5°—>37)
CXCLI AGCTTGCCTCAATCCTGCATCC TCCTTCAGGAACAGCCACCAGT
ILIB CCACAGACCTTCCAGGAGAATG GTGCAGTTCAGTGATCGTACAGG
GPRC54 GCTATGGTGTGGAGAACAGAGC GCAGCTGAAAATGTGTGGAATAGG
CDCPI-V1 CAGGTGAAGCAGAACATCTCGG GTCACCGTGAAAACGCCTTCCT
CDCPI-V2 CTCGACATCGTTGCCTACC CGCTGATGGAGTGAGTGACTC
BDKRBI-V1 GACAATGCTCCAGAAGCCTGG GCCAGGTAGATTTCTGCCACG
BDKRBI-V2 GTCCTGTTGGTCTTCCTCCTG GTTGATGACACGGCAGAGAGGAG
DHCR24 CAGGAGAACCACTTCGTGGAAG CCACATGCTTAAAGAACCACGGC
NAGS CAGTTCCAGACCTGCCATCACT ATGTCCATGCGCTGCAAGAAGG
ZBTB16-V1 GCAGCTACATCTGCAGTGAGTG TAGGGTTTCTCACCCGTGTGGA
ZBTB16-V2 TGAGTGTAAGCTCTGCCACCAG CGTCTTCTCTATCCTCCAGTCG
ZBTB16-V3 CAGCTACATCTGCAGTGAGTGC GGATGCGTTTGTGGCTCTTG
ZBTB16-V4 GTCTTCTGTCTGCTGTGTGGGA AGCTGCCACAGAACTCACACTC
ZBTB16-V5 GAGCTTCCTGATAACGAGGCTG AGCCGCAAACTATCCAGGAACC
TMEM119 GGATAGTGGACTTCTTCCGCCA GGAAGGACGATGGGTAATAGGC
GAPDH GTCTCCTCTGACTTCAACAGCG ACCACCCTGTTGCTGTAGCCAA
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A-expression heatmap of MSCs positive and negative markers in MSCs cultured in different media; B-Heat map of gene set enrichment scores

calculated by GSVA for MSCs cultured in different media; C- Principal component analysis (transcriptome separation between MSCs cultured in

different media, with each point representing a sample); D- Volcano map of significantly upregulated genes in MSCs cultured in FBS and SFM media.
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A-expression heatmap of immunosuppressive gene set under two different culture media conditions; B-Bubble plot of GO functional enrichment analysis

results of upregulation of differentially expressed genes in different groups; C. The GSEA enrichment analysis results of D-2 gene sets, where the left

side represents FBS culture conditions and the right side represents SFM culture conditions.
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Fig.3 Transcriptome function analysis of MSCs cultured in different media
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Fig. 4 Relative expression of significantly overexpressed differential genes in MSCs
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