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[ Abstract] Objective To investigate the protein expression changes of human umbilical cord mesenchymal
stem cells (hUCMSCs) modified with pigment epithelium-derived factor ( PEDF) gene mediated by lentivirus.
Methods The hUCMSCs were divided into the control group and experimental group. Cells in the control group were
normal hUCMSCs and the cells in experimental group were hUCMSCs with PEDF modification. The proteins from the
two groups were collected and processed by FASP method. Samples were fractionated by liquid chromatography and
analyzed by tandem mass spectrometry, and SWATH mode was applied. Differential protein analysis, Gene Ontology
(GO) analysis and Reactome pathway enrichment analysis were performed. Results A total of 5 361 quantified
proteins were detected in this experiment, of which 432 proteins were differentially expressed (fold change>1.5,P<
0.05). There were 219 of the 432 proteins up-regulated , including serpin family F member 1 (SERPINF1) (PEDF) ,
DEAD-box helicase 59 (DDX59) and thrombospondin 1 (THBS1) ,etc. ,whereas 213 proteins were down-regulated ,
including collagen type I alpha 1 (COL1A1),COLI8A1,etc. GO analysis indicated that the differential proteins were
mainly involved in fibrinolysis, extracellular structure organization, regulation of transporter activity, biosynthetic

process of secondary alcohol and cholesterol, coenzyme metabolic process and regulation of peptidase activity, etc.
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Reactome pathway analysis showed that the differential proteins were mostly involved in regulation of insulin like

growth factor ( IGF ) transport and uptake by IGF binding protein, post-translational protein phosphorylation,

extracellular matrix organization, metabolism of steroids.

Conclusions

After gene modification with PEDF

mediated by lentivirus,the expression of many proteins in hUCMSCs were changed. PEDF gene modification can alter

the structure of extracellular matrix and regulate the expression of proteins associated with cell proliferation, self-

renewal and multipotency.
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Figure 1 Heat map of differentially expressed proteins between the experimental group and control group Cells in the experimental group were

f=d
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NEY

hUCMSCs with PEDF gene modification mediated by lentivirus, and cells in the control group were normal hUCMSCs. On the right were the genes of
differentially expressed proteins. Red squares represented up-regulated proteins,and blue squares were down-regulated proteins COLIA2:collagen type [
alpha 2 chain;IL:interleukin; DDX:DEAD-box helicase ; SERPINF :serpin family F member Figure 2 Volcano plots of differentially expressed proteins
after PEDF gene modification medicated by lentivirus Red dots indicated up-regulated proteins, and green dots were down-regulated proteins
COL3A1:collagen type Il alpha 1 chain;SERPINF ;serpin family F member; DDX:DEAD-box helicase Figure 3 Pearson correlation analysis of samples
between the two groups C:Normal group with the normal hUCMSCs; E ; Experimental group with PEDF gene-modified hUCMSCs mediated by lentivirus
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Reactome pathway analysis result of differentially expressed proteins after PEDF gene

The ordinate showed the enriched Reactome pathways and the

abscissa showed the ratio of the number of proteins in each pathway to the number of differentially expressed
proteins. The color of the dot displayed the corrected P value. The smaller the P value,the more significant the
enrichment of differential proteins involved in the corresponding signaling pathway. The size of the dot
indicated the number of differentially expressed proteins involved in the corresponding signaling pathway. The
larger the dot, the greater the number of differential proteins in the pathway
IGFBP :insulin like growth factor binding protein; NMDA : N-methyl-D-aspartic

A ; Up-regulated proteins
B:Down-regulated proteins
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Figure 6 Interaction network of differentially expressed proteins after PEDF gene modification
mediated by lentivirus Differentially expressed proteins and their interactions were represented by dots and
lines. Red dots represented up-regulated proteins,and blue dots exhibited down-regulated proteins. The depth
of the dot color indicated the fold change of the differential proteins. The darker the color,the greater the fold
change. The size of the dot indicated the number of proteins that had an interaction with the protein. The line
indicated the credibility of the interaction between the proteins COLI1AT: collagen type [ alpha 1 chain;
THBS : thrombospondin
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