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ABSTRACT
Article Info: LRI EN s ET WaYss The most important problem in the production of recombinant proteins in prokary-
14 Dec 2019 otic cells is the disruption of the function of these proteins due to their altered natural structure. The aim
24 Dec 2019 of present study is to identify the best chemicals dialysis buffer additives in order to improve the protein
01Feb2020 :  Structure of recombinant Vascular Endothelial Growth Factor (VEGF)

In this experimental study, different chemicals additives were selected using rel-
evant software. After adding these additives to the recombinant VEGF dialysis buffer, their effect on the
refolding of recombinant proteins and the differentiation of mesenchymal stem cells into endothelial cells
was assessed by flow cytometry method.
i EEITERENE This study obtained its ethical approval from the Research Ethics Committee of Arak
Key words: © University of Medical Sciences (Code: ARAKMU. REC.1394.199).

Cell differentiation, IR : The results showed that the addition of arginine, cysteine and dithiothreitol (DTT) to dialysis buf-
Vascular Endothe- fer increases the differentiation of mesenchymal stem cells into endothelial cells. With the presence of
lial Growth Factor, sodium chloride (NaCl), cysteine, arginine and DTT in treated cells, the rate of specific Cluster Differentia-
Chemical additives, © tion (CD) markers of endothelial cell (CD31/144) was at the highest level.

Cluster Differentia- Adding cysteine, arginine, DTT and NaCl to the dialysis buffer of recombinant VEGF had the
tion marker  greatest effect on the mesenchymal cell differentiation into endothelial cells.

and most important subset of this protein is VEGF-A-165
[3]. Production of recombinant proteins including VEGF
Introduction in prokaryotic cells, impair their function due to disruption
of protein structure. Since the process of modifying the
ascular Endothelial Growth Factor (VEGF) protein structure by conventional methods such as chemi-

is a glycoprotein that is produced in vari- cal dialysis is time consuming and expensive, in the pres-

ous cells including macrophages, platelets, ent study, appropriate additives were selected for structural

keratinocytes, renal mesangial cells as well modification and restoration of the activity of VEGF, and

as a variety of cancer cells. VEGF has an- then these additives were used for chemical dialysis of the
giogenic and mitogenic roles, differentiating cells, enhanc- recombinant VEGF in vitro.

ing angiogenesis and repairing tissues. The most common
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Methods and Materials

In this experimental in vitro study, the gene encoding
VEGF-A165 (Acc: NM_001287044), was extracted from
NCBI database. By adding the sequence of BamHI and
Xhol restriction enzymes to the gene, the fragment was
synthesized by the Biomatics Company. After transforma-
tion of the gene into E. coli DH5a proliferative cells and
E. coli BL21 (DE3) expression cells, protein expression in-
duction was performed with IPTG [7-9]. Recombinant pro-
tein was extracted by affinity chromatography and Ni-NTA
kit. The presence of protein was confirmed by SDS-PAGE
method. To simulate the structural modification process of
proteinase, ExPASy server, aggrescan server, PDB, Chi-
mera Photo, PubChem, Hyperchem, AutoDock and Lig-
Plot software were used. The selected additives used were
used in these nine dialysis programs and the product of each
program was evaluated by flow cytometry for treatment of
Mesenchymal Stem Cell (MSc) and its differentiation into
endothelial cell (EC). Commercial protein (ab9571, Abcam
Co.) was used as positive control. Data were analyzed by
independent T-test and Mann-Whitney U test in SPSS soft-
ware considering a significance level of less than 0.05.

Results

The results of the LigPlot software showed that weaker
hydrogen bonds were formed between cysteine and VEGF
compared to other amino acids. The aggrescan server data
showed sensitive areas of protein aggregation. Based on
flow cytometry results, the rate of specific cluster differen-
tiation markers (CD31/CD144) in the recombinant VEGF-
treated group was 27%; in the commercial protein-treated
group, 17%; and in the control group, 15%.

Discussion

The greater impact of recombinant VEGF than commer-
cial protein on cell differentiation reported in this study
may be due to the protein structure modification by us-
ing software and using appropriate chemical additives for
chemical dialysis of this protein. According to the results
of this study, cysteine had the most effect on the structural
modification of recombinant VEGF. This result was con-
sistent with the software results because the level of bond-
ing energy between this amino acid and VEGF was lower
and the hydrogen bonds between them were higher than the
others. Cysteine can facilitate cross-linking of the disulfide
bonds in the structure of recombinant VEGF. The effect of
cysteine along with dithiothreitol (DTT) on modifying the
structure of the recombinant VEGF is remarkable because
DDT acts as a redox compound of the common disulfide
bonds, which occurs more frequently under alkaline buffer
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conditions. Ethylenediaminetetraacetic Acid (EDTA), argi-
nine and triton X-100 also had a reinforcing role in modify-
ing the structure of recombinant VEGF. EDTA is a chela-
tor and inhibitor of metalloprotease enzymes and reduces
oxidation reactions and enhances protein solubility. Triton
X-100 is a non-ionic surfactant and a lubricant detergent;
it stops protein aggregation and by inducing the solubility
of the oligomeric proteins, supports the refolding process.
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