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Umbilical cord-derived mesenchymal stem cells inhibit macrophage M1
polarization
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Medicine, Weifang Medical University, Weifang 261053, China; 2. Central Laboratory of the First Affiliated
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Hospital, Weifang Medical University, Weifang 261041, China; 4. Rheumatology and Immunology Department of
the First Affiliated Hospital , Weifang Medical University , Weifang 261041, China

[Abstract] Objective: To explore effect of human umbilical cord mesenchymal stem cells (hUC-MSCs) on macrophage M1/M2
polarization. Methods : hUC-MSCs were co-cultured with pTHP-1 cells which were macrophage-like cells induced by PMA and tran-
scriptome sequencing data were analyzed. Differentially expressed genes were screened and analyzed by GO and KEGG enrichment
analysis. Effect of hUC-MSCs on pTHP-1 cells proliferation was analyzed by cell proliferation assay (CCK-8 and EdU). Flow cytometry
was used to verify influence of hUC-MSCs on relative contents of inflammatory cytokine TNF-a and anti-inflammatory cytokine IL-10
in pTHP-1 cells which were interaction with LPS. Effect of hUC-MSCs on M1/M2-related molecular phenotype of pTHP-1 cells was
studied by qRT-PCR and flow cytometry. Results: Transcriptome sequencing data analysis showed that M1-related genes TNF-a (P<
0.05) and HLA-DRA (P<0.01) decreased to a great extent and M2-related gene ARG1 (P<0.05) increased to a great extent in pTHP-1
cells after co-culture with hUC-MSCs, suggesting that hUC-MSCs inhibited macrophage M1 polarization. GO and KEGG analysis
showed that these dysregulated genes regulated inflammation and immune response. hUC-MSCs inhibited proliferation of pTHP-1
cells, reduced content of TNF-a and increased content of 1L-10 (P<0.001). qRT-PCR and flow cytometry showed mRNA expressions
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of HLA-DRA (P<0.05) and CD68 (P<0.01) and CD14'CD11¢'M1 macrophage percentage were down-regulated, while mRNA
expressions of CD163 (P<0.001) , CD206 (P<0.001) and CD14°CD163"M2 macrophage percentage were significantly up-regulated
in pTHP-1 cells after co-culture with hUC-MSCs. Conclusion : hUC-MSCs inhibit macrophage polarization to M1 and promote polariza-

tion to M2 in vitro.
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FBS) Fl pTHP-1 40 A A 745 5% o OCTE 4 M35 7R S
KA M 5% B e 1) (3~4 d/R) [n] 240 5% 5% 6 fin A
AE RS L X ECE K 1048 LAY pTHP-1 4
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Tab.1 Primers used in qRT-PCR

Genes Sequences(5'-3")
CD68 F:GGAAATGCCACGGTTCATCCA
R:TGGGGTTCAGTACAGAGATGC
CD206 F:TCCGGGTGCTGTTCTCCTA
R:CCAGTCTGTTTTTGATGGCACT
CD163 F:TTTGTCAACTTGAGTCCCTTCAC
R:TCCCGCTACTTGTTTTCAC
HLA-DRA F:AGTCCCTGTGCTAGGATTTTTCA
R:ACATAAACTCGCCTGATTGGTC
GAPDH F:GGAGCGAGATCCCTCCAAAAT
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Tab.2 Expressions of candidate M1/M2 related genes in different subgroups (x+s)

Expression
Genes Genebank
MO M1 M2 MSC-MO
CD68 NM_001251.2 54.18+1. 61 119.01+1. 55 90. 56+2. 13 56.76+3. 27
CCR7 NM_001301714. 1 0. 06+0. 03 0.27+0. 01 0.01+0. 01 0. 02+0. 03
TNF-a NM_000594. 3 1. 18+0. 38 5.20+0. 63 0.43+0. 19 0.01+0. 02
HLA-DRA NM_019111. 4 1. 82+0. 28 1. 77+0. 41 0.56=+0. 13 0.61+0. 09
KLF9 NM_001206. 2 0.28+0. 02 1.75+0. 13 1.38+0. 22 1.93+0. 13
KLF10 NM_005655. 3 5.31+0. 41 7.96+0. 11 5.72+0. 36 2. 82+0. 35
SOCS3 NM_003955. 4 2.51+0. 39 40. 42+4. 13 4.47+0. 10 4.75+0. 34
ARGI1 XM_011535801. 2 0. 01+0. 02 0.27+0. 08 0. 40+0. 04 0. 35+0. 20
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Note:*. P<0.05; **. P<0.01; *** P<0.001.
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Fig.2 Analysis of DEGs of M1 and M2 related genes in

different groups
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0.01, & 5A) , S [ OC & s EAU (48 h) 40 g3 5
S 25 5 CCK-8 45 2 — 2 (& 5B) , hUC-MSCs 7]
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Fig. 5 hUC-MSCs inhibits proliferation of pTHP-1 cells
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Fig.7 Difference of expressions of M1/M2-related genes

in M0 and M0-MSC co-culture group
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Fig. 8 Effect of hUC-MSCs on expressions of M1/M2 sur-

face markers in pTHP-1 cells detected by flow

cytometry
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