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Induced pluripotent stem cell (iPSC) models hold great promise for disease modeling and drug discovery. Genetically
encoded light emitting reporters offer the prospect of multichannel resolution of events within subcellular compartments.
The endoplasmic reticulum (ER) contains a major intracellular store of calcium ions (Ca?*). Cyclical emptying and refilling of
the ER is required for many aspects of life, from the release of insulin to the beat of the heart. ER Ca?* concentrations can be
1000 fold higher than the cytoplasm making this process difficult to directly study with existing probes or dyes which saturate
at lower Ca** concentrations. In heart cells, the ER is known as the sarcoplasmic reticulum (SR). The SR is the predominant
source of the amplifying Ca** induced Ca?* release (CICR) that enables the small membrane localized voltage dependent Ca**
entry event to lead to myofilament contraction. Contraction is inevitably associated with micrometer scale motion of the SR,
and hence, ratiometric (as opposed to intensiometric) imaging approaches are necessary to correct for movement artefacts.
Here, we report development of a series of ratiometric and non-ratiometric low affinity red fluorescent Ca** indicators targeted
to the ER/SR and demonstrate their application in cultured cardiomyocytes. We shall also demonstrate combing use of
optogenetic tool with red shift calcium indicators, R-GECO or K-GECO, in cardiac toxicity test and drug screening.
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