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Abstract: [Objective] To investigate the potential role of macrophage migration inhibitory factor (MIF) in
promoting angiogenic gene expression in human umbilical vascular endothelial cells (HVECs). [Methods) Using sub—
cloning technique, the prokaryotic MIF expression plasmid pET22b-MIF was constructed. The MIF gene was induced
by IPTG to express 6His—tag fusion protein in E. coli BL21 (DE3) and purified by HisTrap affinity columns. The
collected recombinant MIF (tMIF) was renatured and the bioactivity of rtMIF was tested by macrophage migration
inhibition assay (MMI). The HVECs were incubated with 0, 30, 60, and 120 ng/mL tMIF for 12 h, and VEGFg,
FGFRs, MMP9, TGF-« and PDGF-o mRNA expression were determined by real-lime quantitative PCR test. Using in
vitro angiogenesis assay, the tube formation of HVECs induced by MIF was tested. [Results] pET22b-MIF was
constructed correctly and transformed inte E.coli BL21 (DE3). The tMIF was successfully expressed in E.coli in
inclusive bodies. The result of MMI assay showed that the renatured rMIF inhibited the macrophage cells migration at
the rate of 30% (P< 0.05). The results of real-time quantitative PCR revealed that MIF specifically promoted VEGF s,
FGFR;, MMP9, TGF-a and PDGF-a genes expression in HVECs. The result of in vitro anglogenesis assay showed
that MIF specifically induced tube formation of HVECs. [Conclusion] tMIF is successfully expressed in E. coli and
tMIF can promote angiogenic factors expression in HUVECs.
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HVECs S 7E8ERE [ 4351 A 50 ng/ml. MIF,2 ng/mL
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B4 A4 S @  MIF cDNA B A B E
KR pET-22b (& 1), DNA WF 4R B/, MIF
cDNA JFHIIER , 5 SCEIRE — 39, O B A
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cDNA B 7F GenBank g E & R, B 5:
AF469046.

Fig.1 Restriction identification of recombinant plasmid
pET22h-MIF

Lane 1: DL2 000+15 000 DNA marker; Lane 2: pET-22b
digested by BamH | +Xho 1 ; Lane 3: pET22b~MIF digested by BamH
I +Xho 1; Lane 4: PCR product of MIF ¢cDNA; Lane 5: DL2 000
DNA marker
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SDS-PAGE LKL RER, 24 IPTC BRIE
pET22b-MIF F TR RERIAFEFRAY 15 ku (EH
FEH, WHFEAMAIE AT, Western blot
BoR, RIXMEHE A MIF 2051, X8
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Balaith i A 6His FRBRIESA MIF (B 2),
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Fig. 2
Fig. 2

i V3
SDS -PAGE and Western blot analysis of

recombinant MIF

Lane 1: Total protein of induced bacterial cells; Lane 2: Total
protein of uninduced bacterial cells without pET-22b-MIF; Lane 3:
Total protein of induced bacterial cells containing pET -22b -MIF;
Lane 4: Purified tMIF protein; Lane 5: Molecular weight marker; Lane
6: Total protein of induced bacterial cells identified by anti -MIF

mono—Ab; Lane 7: Molecular weight marker
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Fig3 VEGF,, FGFR, MMPY9, TGF-a and PDGF
mRNA expression induced by rMIF in HVECs
AB shows VEGF165, FGFR3, MMP9, TGF—« and PDGF-a mRNA
expression in HVECs separately. Each bar represents the xs for 4 tests,

% P< 005, **P< 001 compared with control (0 ng/ml)
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Fig. 4 In vitro angiogenesis assay using HVECs (200x)
AB,C.D shows HVECs treated with PBS, 2 ng/mL BSA, 2 ng/mL

VEGF, and 50 ng/mL MIF, respectively
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