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Effect of a-synuclein ectopic expression on glucose transporter-4 (GLUT4) expression in
muscle cell line C2C12 with insulin resistance

Abstract:

Aim and Purpose: In the various populations, the most common type of diabetes is non-insulin-
dependent diabetes mellitus (NIDDM) or type 2 diabetes, that is included 90 to 95 percent of people
with diabetes. The main cause of type 2 diabetes is insulin resistance that is due to imperfect
intracellular signaling of insulin and changed expression of its target proteins or genes. Insulin is
released in response to high blood glucose concentrations and has important role in the blood glucose
regulation through increasing glucose uptake by adipose, liver and muscle tissues. This function is
done by increasing of the translocation of vesicles containing glucose transporter 4 (GLUT4) to the
plasma membrane of adipose and muscle cells. Recent studies have indicated that synuclein proteins
are one of the effective factors in insulin signaling and regulation of glucose uptake. Synucleins are
expressed extensively in the brain tissue and less in other tissues (such as muscles); however, their
physiological role is not fully understood. Some studies have shown that alpha-synuclein might involve
in prevention of insulin resistance. Therefore, for the first time, this study has been investigated the
effect of ectopic expression of alpha-synuclein by expressing vector on GLUT4 expression in insulin-
resistant and insulin-sensitive muscle cells after response to insulin.

Material and methods: C2C12 muscle myoblasts were differentiated to myotubes that were insulin
resistant and insulin sensitive. After confirmation of cell differentiation and generation of insulin
resistant model, the cells were transfected by expression vector containing the alpha-synuclein gene
and its ectopic expression was carried out in muscle cells. Afterwards confirming the transfection of
expression vector by fluorescent microscopy, the cells were treated with insulin for 24 h, and then the
expression of GLUT4 was analyzed by real time PCR. The results were further analyzed using SPSS
software and independent student's t-test.

Results: The results have shown that the ectopic expression of alpha-synuclein in insulin resistant and

insulin sensitive cells before exposure to insulin did not have any effect on GLUT4 expression. But
after exposure to insulin, the expression of alpha-synuclein increased the expression of glucose
transporter 4 in both insulin sensitive and insulin resistant cells, ~28 and ~25 folds, respectively.

Conclusion: Alpha-Synuclein may be as an important factor for increasing the response to insulin in
insulin resistant muscle cells. Therefore, it is suggested that the effect of ectopic expression of alpha-
synuclein on improvement cell response to insulin is evaluated in insulin resistant animal model.

Keywords: Alpha-synuclein, Insulin, Glucose transporter 4, Insulin resistance, C2C12 muscle cell
line
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Abbreviations

A260 Absorbance at 260 nanometer
BLAST Basic Local Alignment Search Tool
bp Base pair

cDNA Complementary DeoxyriboNucleic acid
Cr Cycle of Threshold

ACr Delta Cycle of Threshold

DMSO DiMethyl SulfOxide

DEPC DiEthyl PyroCarbonate

dNTPs deoxyriboNucleoside TriPhosphates
EDTA Ethylene Diamine Tetra Acetic acid
FBS Fetal Bovine Serum

ug microgram

pm micrometer

ul microliter

mg miligram

ml Milliliter

mM miliMolar

mRNA messenger RiboNucleic Acid

MW Molecular Weight

NaCl Natrium Chloride

NCBI National Center for Biotechnology Information
nM nanoMolar

NTC Non Template Control

PBS Phosphate Buffer Saline

PCR Polymerase Chain Reaction

pmol Picomole

RNA RiboNucleic Acid

rpm revolutions per minute

RT Reverse Transcriptase

SE Standard Error

TBE Tris Boric acid Ethylen diamine tetra acetic acid
TE Tris Ethylen diamine tetra acetic acid
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