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Abstract This article investigated the effect of HIF-1a-modified bone marrow mesenchymal stem cells
(MSCs) on PC12 cells under hypoxia and its mechanism. PC12 cells were co-cultured with MSCs or HIF-1a-
MSCs under hypoxic conditions, which were randomized into control group, hypoxia group, MSCs group, HIF-1a-
MSCs group. Cell viability was measured at different time point by MTT assay. Morphological changes of PC12
cells were detected by HE staining; the apoptotic rates were detected by Hoechst 33258 staining and Annexin
V-FITC assay; either mRNA or protein level of caspase-3 was detected by RT-PCR or immunofluorescence. The
results of MTT showed that PC12 cell viability decreased with increasing hypoxia time; the cell viability decreased
to 45.1% after hypoxia 12 h. Compared with the control group, the apoptosis rate, the RNA and protein levels
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of caspase-3 were increased in hypoxia group (P<0.05). Compared with the hypoxia group, MSCs and HIF-1a-

MSCs could reduce apoptosis rate of PC12 cells and caspase-3 expression (P<0.05), which were more effective

in HIF-10-MSCs group (P<0.05). It is proved that the HIF-1a-modified bone marrow mesenchymal stem cells

enhanced protective effect of MSCs on PC12 cells damaged by hypoxia, which was related to the downregulation

of caspase-3 expression.
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A: the inverted microscope image of HIF-10-MSCs; B: the fluorescence microscopy image of HIF-1a-MSCs; C: protein expression of HIF-1a by
Western blot in MSCs cells and HIF-10-MSCs cells; D: the relative value of the expression of HIF-1a protein in MSCs cells and HIF-1a-MSCs cells.

*P<0.05 vs MSCs group.

Bl HIF-10-MSCsHI4fER.ZS R HIF-10E& B 3R1%
Fig.1 The cell morphology and HIF-1a protein expression of HIF-10-MSCs
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[f-actin The forward primer: 5'-TGT CAC CAA CTG GGA CGA TA-3’ 195

The reverse primer: 5'-AAC ACA GCC TGG ATG GCT AC-3’

Caspase-3

The forward primer: 5'-CAG CCA CAA TAC AAT ACC-3'
The reverse primer: 5'-CAG TGC TCC AAC TCT TCA-3'
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Fig.2 The cell viability of PC12 cell by MTT assay
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Fig.3 The morphological changes of PC12 cells by HE staining
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A: BT 4L B: B4 41 C: MSCs4L; D: HIF-10-MSCs4lo 873k JIT/5 by Y 141 B iR 12/
A: control group; B: hypoxia group; C: MSCs group; D: HIF-1a-MSCs group. Arrows indicated apoptotic body in apoptosis cells.
[El4 Hoechst 332583 & 46 4A ) T
Fig.4 The apotosis detected by Hoechst 33258 staining
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A: control group; B: hypoxia group; C: MSCs group; D: HIF-1a-MSCs group; E: apoptotic rate in each group. “P<0.05 vs control group; *P<0.05 vs
hypoxia group; “P<0.05 vs MSCs group.

5 4R A AR 2 A TR
Fig.5 The apoptotic rate detected by flow cytometry
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A: the mRNA levels of caspase-3 in each group; B: the relative expression level of caspase-3 mRNA in each group. * P<0.05 vs control group; *P<0.05
vs hypoxia group; “P<0.05 vs MSCs group.

&6 RT-PCR#E N caspase-3 mRNAKT
Fig.6 The caspase-3 mRNA expression detected by RT-PCR

(A) Hoechst 33258 Caspase-3 Merged (B) g
I
Control g 6t
group § 5t .
g4t »
o
53t
o
g 2t
1 <
Hypoxia S|
group ~
0 1 - 1 i ]
Control  Hypoxia MSCs HIF-1a-MSCs
group group  group group
MSCs
group
' 20 pm
HIF-10-MSCs
group

20 pm

A: - Hlcaspase-3 & 9 G K B: 754 caspase-39¢ Wil B R IEACTAINT . *P<0.05, 5 1% 41 ELi; *P<0.05, 58 41 HLig; *P<0.05, 5 MSCs
AL

A: the immunofluorescence images of caspase-3 in each group; B: the immunofluorescence relative expression level of caspase-3 in each group.
* P<0.05 vs control group; *P<0.05 vs hypoxia group; “P<0.05 vs MSCs group.

[E7 Caspase-3HyGiE R AT

Fig.7 The immunofluorescence staining of caspase-3
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