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Effects of interleukin-34 expressed by human bone marrow
derived mesenchymal stem cells on THP-1 cells

Xueming Gao', Shun Zhang*, Zhaojun Xu, Yan Shan, Zihong Wang,
Ting Cai, and Xue Jiang

Ningbo No.2 Hospital, Ningbo 315010, Zhejiang, China

Abstract: To construct recombinant eukaryotic expression plasmid vector of human IL-34 gene, and to study the effects
of IL-34 expressed by human bone marrow-derived mesenchymal stem cells (hBM-MSCs) on THP-1 cells. Full-length
IL-34 encoding sequence was amplified by PCR. And this fragment was cloned into the plasmid pIRES2-EGFP. Western
blotting and ELISA were used to analyze the expression of IL-34 in hBM-MSCs. THP-1 cells were cultured with
hBM-MSCs medium containing IL-34 protein. Real-time PCR detected the effects of IL-34 on the expression of IL-10 and
TNFa in THP-1 cells. Restrictive enzyme analysis and sequencing demonstrated that IL-34 eukaryotic expression vector
was successfully constructed. IL-34 protein expressed by hBM-MSCs could promote IL-10 and TNFa expression in THP-1
cells. Those results show that IL-34 expressed by hBM-MSCs has regulating effect on THP-1 cells.

Keywords: human bone marrow derived mesen chymal stem cells, IL-34, THP-1 cells, IL-10, TNFa
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% 1 Real-time PCR 5|¥] 57
Table 1 Sequences of the primers for real-time PCR

Primer name
IL-34-froward
IL-34-reverse
TNFa-froward

INFo-reverse

Primer sequences (5—3’)
GCAGAATGAGGAGTGCACTG
ACCAAGACCCACAGATACCG
CCATGTTGTAGCAAACCCTCAA
CTTGAAGAGGACCTGGGAGTAG
IL-10-froward TCCATTCCAAGCCTGACCAC
IL-10-reverse ATCCCTCCGAGACACTGGAA
GAPDH-froward GGAGTCAACGGATTTGGTCGTAT
GAPDH-reverse AGCCTTCTCCATGGTGGTGAAGAC

1.3 pIRES2-EGFP-IL-34 [RAIMMES L E

Primer 5 IL-34
5'-CCGGAATTCGCCACCATGCCCC
GGGCTT-3' EcoR 1
Kozak 5'-CGCGGATCCT
CAGGGCAAGAGGCCCTCGC-3’
1 BamH
pcDNA3.1-IL-34
IL-34
EcoR1  BamH 1 pIRES2-EGFP
IL-34 pIRES2-EGFP
DH5a
DH5a
37°C 12-16 h
PCR PCR

LB

1.4 hBM-MSCs # BIEFRREE
PBS 11
15 mL
3 mL Ficoll
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6 mL 2 000 r/min 15 min
PBS 2
Sciencell
CO, 5% 37°7C
12-24 h
3d
80%
3 4

CD9 CD105 CD73 CD79a
CD34 CDI11b CD19 CD14 CD45 HLA-DR

CD90 CD105 CD73

1.5 1IL-34 £E 7 hBM-MSC R FRIEDIT
hBM-MSC

90% 6 LPS
(100 ng/mL) TNFa (100 ng/mL)

hBM-MSC 6h 24h 48h
RNA cDNA Real-time PCR
hBM-MSC 1L-34

1.6 pIRES2-EGFP-IL-34 %% hBM-MSCs
ik

pIRES2-EGFP-IL-34  pIRES2-
EGFP hBM-MSCs 80%
2 h NanoFectin

Transfection Reagent
hBM-MSCs 24 h
48 h
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Western hIL-34+hBM-MSCs pIRES2-EGFP+hBM-MSCs)

blotting 1L-34 hBM-MSCs THP-1 24h  48h
SANTA CRUZ THP-1 RNA
IL-34 (sc-517217) cDNA Real-time PCR THP-1
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1 8 000 ECL
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A |
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500 ;38
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Fig. 1 The results of pIRES2-EGFP-IL-34 construction. (A) Plasmid map of pIRES2-EGFP. (B) Plasmid map of

pIRES2-EGFP-IL-34. (C) The products of colony PCR. (D) pIRES2-EGFP-IL-34 digested with EcoR I and BamH 1.
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Fig. 2 The flow cytometry results of cell surface markers on hBM-MSCs, and the ability of hBM-MSCs
differentiate into adipocytes, osteoblasts and chondrocytes. (A) The hBM-MSCs exhibit a CD90'CD105°CD73" and
CD79a CD34 CD11b°CD19°CD14 CD45 HLA-DR™ phenotype. (B) The

adipocytes, osteoblasts and chondrocytes.
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Fig. 3 Analysis of IL-34 expression in hBM-MSCs by real-time PCR. The expression of IL-34 mRNA was
significantly decreased after LPS stimulation. The level of IL-34 mRNA in hBM-MSCs can be obviously increased
by TNFa. *P<0.05; **P<0.01; ***P<0.001.

B
C 1 ) D 1500 .. =3 pIRES2-EGFP group
A 120+ m pIRES2-EGFP-1L-34 group
(=¥
e &% 60

(=]

E 4 pIRES2-EGFP-IL-34 7 hBM-MSCs £ B /i By 3R 1%

Fig. 4 The results of pIRES2-EGFP-IL-34 expression in hBM-MSCs. (A) MSCs were derived from human bone
marrow. (B) The expression of green fluorescence protein was analyzed by fluorescence microscope in hBM-MSCs.
(C) The expression of IL-34 protein was analyzed by Western blotting in hBM-MSCs after 48 h. 1:
pIRES2-EGFP-IL-34 group, 2: pIRES2-EGFP group. (D) ELISA analyzed the expression of IL-34 in hBM-MSCs.
*P<0.05; **P<0.01; ***P<0.001.
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Fig. 5 IL-34 expressed by hBM-MSCs could promote IL-10 (A) and TNFa (B) expression in THP-1 cells. *P<0.05;

**#P<0.01; ***P<0.001.
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