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CARDIAC-LIKE CALCIUM TRANSIENTS IN LIVER STEM CELLS CO-
CULTURED WITH CARDIAC MYOCYTES

BJ Muller-Borer, WE Cascio, GL Esch, DW Graff, JJ Lemasters, PAW
Anderson, JW Grisham, NN Malouf

Background: Cells from a clonal liver stem cell line, WB F344, when
cultured in an ex vivo cardiac microenvironment, acquire a cardiac phenotype
and express cardiomyoctye (CM) specific proteins. The focus of this
investigation was to elucidate mechanisms which account for this change to
a cardiac phenotype. Recent evidence suggests that oscillatory cytosolic
calcium (CA2+) signals induce gene transcriptional responses. In addition,
intercellular transmission of CA2+ ions via gap junctions (GJ) provides for
direct signaling between adjacent cells. As WB F344 cells express connexin
43 (Cx43), and are coupled functionally with CMs, we tested the hypothesis
that signals, sich as CAZ5) cros sifrom/. Ms to ViiB| ~344 ¢ :lIs via intercellular
channels. Metri®eg: Meoratal ‘ajvelitl cul x2S were ¢ »ewitured with WB
F344 cells. Cg2+/sighals viere regorded viithin 48 hours with fluorescence
microscopy. Next, cultures were treated with 100 pM carbenoxolone
(CARB), a gap junction blocker, or 1pM nifedipine, a Ca2+ channel
antagonist. Results: Ca2+ transients were recorded in WB F344 cells
adjacent to neonatal myocytes in co-culture. No Ca2+ transients were
recorded in control WB F344 cultures. In co-cultures, exposure to 100 pM
CARB abolished Ca2+ transients in WB F344 cells. CARB had minimal
affect on the frequency, amplitude or duration of Ca2+ transients in adjacent
CMs. Exposure to 1 pM nifedipine abolished Ca2+ transients in WB F344
cells and adjacent CMs in co-culture. Immunocytochemistry shows that
Cx43 is localized at shared borders between the WB F344 cells and adjacent
CMs. Conclusions: These findings suggest that cardiac-like Ca2+

at 744-3451. transients in the WB F344 cells represent a signal crossing from the CM to

the WB F344 cells via functional GJs. We speculate that the cardiac-like

Ca2+ transients induced in the WB F344 cells from adjacent CMs may have

a cardiac-specific signature that induces cardiac-specific gene transcription in

the WB F344 cells.
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