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Abstract (300 word limit)

Background and aims: Sphingosine kinase (SK) is a key enzyme
involves in the homeostasis of sphingolipids metabolism by catalyzing
phosphorylation of sphingosine to sphingosine 1-phosphate (S1P).
Increased level of sphingolipids are associated with insulin resistance.
In this study, we aimed to examine the potential role of SK in insulin
signalling and its metabolic actions in hepatocytes.

Methodology: A human hepatocarcinoma cell line (Huh7), a non-
neoplastic human hepatic cell line (PH5CHS8) and freshly-isolated
mouse primary hepatocytes from wild-type (WT) or SK1 knockout
(SK1-/-) were used as experimental models. SK expression and activity
were manipulated by gene overexpression of WT or dominant-negative
SK, siRNA-mediated knockdown, and using a specific chemical
inhibitor, SKI-I1.

Findings: Treatment of hepatocytes with insulin resulted in two-folds
increase in SK enzyme activity. Inhibition of SK activity by
overexpressing a dominant-negative mutant (SKG82D) or the enzyme
inhibitor SKI-I1 significantly attenuated insulin-induced Akt activation,
while overexpression of WT-SK markedly enhanced Akt activation.
Inhibition of SK activity markedly inhibited the association of IRS-1
with p85 regulatory subunit of P13-K, suggesting a molecular target for
the action of SK on insulin signaling. Interestingly, we revealed that
SK2 was predominantly insoform for insulin-induced Akt activation in
hepatocytes. Insulin-induced Akt activation and phosphorylation of two
important Akt downstream targets, GSK3a and 70S6K were
significantly attenuated in the hepatocytes where SK2 was knocked-
down by its specific siRNA. Insulin-induced suppression of
phosphoenolpyruvate carboxykinase (PEPCK) gene, a rate-limiting
enzyme in gluconeogenesis, was abolished by knockdown of SK2
expression. In contrast, the siRNA-mediated knockdown of SK1
expression had no significant effects on insulin-induced Akt activation
and PEPCK suppression, indicating an isoform-specific effect of SK2
on insulin action in hepatocytes.

Conclusion: Our data suggest a potential role of SK2 in regulation of
insulin signaling and glucose metabolic action in hepatocytes.
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Figure 1. Proposed model molecular mechanism of SphK2 action to enhance
insulin-mediated glucose metabolic actions in the hepatocytes.
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