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Promoter analyses of the 5'-flanking region of the human GD3 synthase gene using luciferase gene reporter system 

showed the strong promoter activity in SK-MEL-2 cells. Deletion study revealed that the region as the core promoter 

from -1146 to -646 (A of the translational start ATG as position +1) was indispensable for endogenous expression 

of human GD3 synthase gene. This region lacks apparent TATA and CAAT boxes, but contains putative binding sites 

for transcription factors c-Ets-1, CREB, AP-1 and NF-κB. Electrophoretic mobility shift assays using specific com-

petitors, chromatin immunoprecipitation assay and site-directed mutagenesis demonstrated that only NF-κB element 

in this region is required for the promoter activity in SK-MEL-2 cells. These results indicate that NF-κB plays an es-

sential role in the transcriptional activity of human GD3 synthase gene essential for GD3 synthesis in SK-MEL-2 cells.
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We investigated how valproic acid (VPA) mediates enhanced expression of ganglioside GM3 synthase gene in this 

study. The result showed that VPA up-regulates expression of GM3 synthase gene through the activation of mi-

togen-activated protein (MAP) kinase and phosphatidylinositol 3-kinase (PI-3K)/AKT signal cascade controlling sur-

vival and apoptosis. In addition, PI-3K/AKT activation induced by VPA in SK-N-BE(2) cells led to the phosphor-

ylation of cAMP-responsive element binding protein (CREB) as a transcription factor. Functional analysis of the 

5'-flanking region of GM3 synthase gene by the transient expression method showed that the -177 to -83 region, 

which contains a CREB binding site at -143, functions as the VPA-inducible promoter in SK-N-BE(2) cells. In addition, 

site-directed mutagenesis indicated that the CREB binding site at -143 is crucial for the VPA-induced expression of 

the GM3 synthase gene in SK-N-BE(2) cells. These results indicate that transcription factor CREB plays an essential 

role in the transcriptional regulation of human GM3 synthase through the activation of PI-3K/AKT pathway in 

VPA-induced SK-N-BE(2) cells.
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