Expression of STIM and Orai in liver disease
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Liver disease is one of the leading causes of death in people with type Il diabetes. Disruptiéh in Ca
homeostasis has been detected in numereersdiseases. In hepatges, C&* regulates glucose homeostasis,
protein synthesis and lipid metabolism amongst other functions. Store-operated calcium entry (SOCE) plays a
key role in maintaining intracellular Gaand SOCE plays an important role in growth and differentiation of
hepatogtes. Defects in this process may lead to theldpment of lver disease ranging from non-alchoholic
steatosis, cirrhosis and cancgfFIM and Orail proteins areely omponents of SOCE and STIM1 and Orai are
required for SOCE in primary hepaytes (Jonegt al., 2008). STIM1 and Orail isoforms, STIM2, Orai2 and
Orai3 may also be wolved in disease altered SOCE.eWypothesize that defects in €ahomeostasis
associated with Vier disease are due to abnormal expression, localization, and interaction of Orail with STIM1.
In hepatocytes isolated from genetically obdaéa) Zucker rats, a model of obesity and insulin resistance that
develop steatosis, we pvimusly detected a significant decrease in the amplitude of ISO@tadtiby 25uM
ATP compared to the ISOC of lean Hooded Wistar rafe. assess whether this observation was due to altered
gene expression, the mRNevds of STIM1, Orail and their isoforms STIM2, Orai2 and Orai3 were compared
between primary hepatocytes of Zeclbese and lean control rats. In addition, gene expression was determined
in cultured H4IIE rat krer cancer cells treated with or without 100 nM insulin/dexamethasone to influence
differentiation. Hepatocytes were isolated from A&rckats anaesthetized with xylazine/ketamine followed by
collagenase perfusion of thevdi. Gene expression was measured by nedatuantitatve plymerase chain
reaction (QPCR) and expressed rghatio B-actin. Results reealed no diference in expression of STIM1,
STIM2, Orail and Orai3 in hepatocytes from obese and lean Zucker rats. This suggests that thkd observ
difference in SOCE is due to changes in the distribution of STIM and Orai proteins, not atfmession.

Orai2 is only expressed atwolevds in liver tissue and was difficult to detect in all samples. From
measurements obtained it appears that there is a small increase in Orai2 expression in hepatocytes from obe
Zucker compared with lean Zuek rats, suggesting that this might contribute to the observed altered SOCE
current. Insulin and damethasone treatment of H4IIE cells resulted in a signifigeit. @5) decrease in the
levels of STIM2 and Orai3 accompanied by a decrease in STIMY, lnd increase in Orailues. Orai2 vas

not detected. These initial findings suggest that STIM and ®peagssion is altered invier cancer and indicates
their possible imolvement in cellular di€rentiation. The complete absence of Orai2 indicates its possible loss
in cancer tissue. Future assessment of expressials ia diseased humanvéir tissue samples compared to
normal tissue will test whether this finding is physiologicallyvaie Morewer, imunofluoresence microsopp

will help determine if altered distribution of STIM1 is responsible for changes in ISOC of obes# raisk
hepatogtes. Further wrk will be needed to determine whether a change in distribution occuvsergdf Type

Il diabetes patients that might lead to disruption\a ICa?* homeostasis and d@opment of lver disease.
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