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Bibliographical Entry: “Single Molecular Multianalyte (C3 Mg®) Fluorescent Probe and
Applications in Bioimaging." Komatsu, H., et. a.Am Chem So@005 127(31), 10798-10799.

Bioanalysis and Sample: The authors developed a fluorescent probe thaapslde of reporting both
cd&* and Md* quantitatively in vivo. As demonstration of proof concept, the authors load their
reporter into a sample of the PC12 cell line angrdeine the concentration before and after lysithef
mitochondria. They were successfully able to destrate that the mitochondria are ionic reservoirs.

Importance: Calcium and Magnesium are both biologically importaivalent cations. Gis shown to

be a signal transmitter while Mgis a common cofactor for enzymatic activity. Tduerelation between
the two ions was previously undetermined. Develapnof a single probe that is capable of rapid and
sensitive spatial determination of these ions effesight into the interactions of the ions.
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Technique: The authors developed the fluorescent ionophore E¥ Coom
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KCM-1 (Figure 1). This ionophore is capable ofdimg both Wt

Ca* and Mg*. Upon complexation with G§ a blue shift in  o<_— ﬂ:! N i
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concentration of both Ga and Md" were determined
simultaneously. To monitor the intracellular comications, a
sample of the PC12 cell line was loaded with therdiged form s
of the indicator. Upon cleavage of the ester nicdliions, the "
reporter is activated. The concentrations wererdehed 15 f, =
minutes after loading to allow complete cleavagehef o W m w

esterification. The cells were then treated WI@CIP t0  Figure 1. (a) Structure of KCM-1. @) Absorbance and fluorescence

release both ions from the mitochondria and fluoease spectra of 10 mM KCM-1 in the absence ob&and Mg:- (black
line), in the presence of 1 mM g&gblue line), 500 mM Mg (red

monitored. line), and coexistence of 10 MM £and 10 mM Mg- (green line);
(b) absorbance, (c) fluorescence (excited at 358 (@hfluorescence

Results_: The excjtatipn and emiSSiO’? prof_ile_s for KCM-Ef;r‘:;fguf‘te‘t‘? il.r,]r?'Am Chem So2005 127(31), 10798-10799.
1 are displayed in Figure 1. The dissociation tants

of 14 nM for C&* and 26 mM for M§ were determined using the

double logarithm plot method. Using the mathenahticeatment a A c
described in the supporting information, the awtharere able tOFCCPi AW’“\
simultaneously determine the concentration of lotis. The data fits ./ 150 ni
were found to be accurate up to B C&" and 10 mM M§. © 20 40 &0
Intracellular concentrations above this are higifyikely in healthy Timelel; fpetit

cells. Upon mathematical treatment of the imagies,authors were Ca I -4 1M
able to monitor the concentration of each ion fellg treatment with ® d
FCCP. These results are shown in Figure 2. FM
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Comments: This work successfully demonstrated an ability t 2 40 60
simultaneously determine the concentration of Bdgi* and C&' in - j oM
live cells. Imaging of the cells and determinatcan be performed Mg | S mM

with standard fluorescence microscopes after awditf three new Figure 2. (a) Dependence of €aconcentration on
filter sets. One criticism of the method is thse possibility of the jon time. (b) Dependence of Mgconcentration with

. L . . on. Red mark indicates the addition of FCCP(c)
reportgr interfering Fhe (_:eII_ function was not @rpu. I't IS image of C& change. (d) Image of Mgchange.
conceivable that the ion binding by the reportanldastimulate ionic  Komatsu, et. al., J Am Chem So2005 127(31),

uptake by the cell. 10798-10799.



