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Table 11-1 A Comparison of lon Concentrations Inside and Outside a Typical
Mammalian Cell

*The cell must contain equal quantities of positive and negative charges (that is, it must
be electrically neutral). Thus, in addition to ClI~, the cell contains many other anions not
listed in this table; in fact, most cell constituents are negatively charged (HCO,~, PO 3,
proteins, nucleic acids, metabolites carrying phosphate and carboxyl groups, etc.). The
concentrations of Ca?* and Mg?* given are for the free ions. There is a total of about

20 mM Mg?* and 1-2 mM Ca?* in cells, but both are mostly bound to proteins and other
substances and, for Ca?*, stored within various organelles.

Table 11-1 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 1. Figure 1. Proposed transmembrane topology and subunit composition of L-type Ca?* channel. Shown is the pore-forming 1c
subunit consisting of 4 homologous repeated domains (I-1V), each composed of 6 transmembrane segments as described in text. The
cytoplasmic 3 subunit is formed by 2 highly conserved domains indicated in purple, and the amino-terminal portion of the second
conserved domain interacts with the I-Il loop of .. The subunit has a single transmembrane segment with a short cytoplasmic C
terminus and is linked by a disulfide bound to the extracellular, glycosylated , subunit. PKA phosphorylation sites of proven functional

significance are shown as green diamonds at Ser1928 on . and Ser478 and Ser479 on [3,_. PKC phosphorylation sites of proven
functional importance at Thr27 and Thr31 on . are indicated by yellow squares.
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PKC
Signaling cascades regulating L-type Ca?* channels. A, Schemat IBAEEYEAMP/PKA cascade regulating L-type channels. Stimulation of 3,AR or 3,AR
leads to G.-mediated activation of AC and increased production of cAMP, which stimulates PKA, as described in text. PKA can then phosphorylate the
channel at multiple potential sites indicated schematically by the single P in the diagram. The PKA phosphorylated site(s) is then sensitive to the
phosphatases PP1 and PP2A. Whereas 3, AR regulation causes more global increases in cAMP, 3, AR stimulation can result in highly localized cAMP
level changes and regulation. Regulatory proteins may be localized to the channel by an AKAP for PKA and by binding of PP2A to the C terminus of
the channel. Muscarinic M, receptors can oppose the BAR upregulation of /., by acting through G, to inhibit AC. B, PLC/PKC signaling cascade
regulating L-type Ca?* channels. Activation of ,-adrenergic, ET, or AT, receptors stimulates G_ with resulting activation of PLC, which leads to the
production of diacylglycerol and activation of PKC. PKC is proposed to target to the membrane by binding a RACK protein in the vicinity of the L-type
Ca?* channel, which it then phosphorylates (see text for details). A Ser/Thr phosphatase counterbalances this phosphorylation. IP, indicates inositol
trisphosphate; PIP,, phosphatidylinositol 4,5 bisphosphate.
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Table 11-1 A Comparison of lon Concentrations Inside and Outside a Typical
Mammalian Cell

*The cell must contain equal quantities of positive and negative charges (that is, it must
be electrically neutral). Thus, in addition to CI~, the cell contains many other anions not
listed in this table; in fact, most cell constituents are negatively charged (HCO,~, PO 3,
proteins, nucleic acids, metabolites carrying phosphate and carboxyl groups, etc.). The
concentrations of Ca2* and Mg?* given are for the free ions. There is a total of about

20 mM Mg?* and 1-2 mM Ca?* in cells, but both are mostly bound to proteins and other
substances and, for Ca?*, stored within various organelles.
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