
Figure 1. (a) Structure of KCM-1.  (b-d) Absorbance and fluorescence 
spectra of 10 mM KCM-1 in the absence of Ca2+ and Mg2+ (black 
line), in the presence of 1 mM Ca2+ (blue line), 500 mM Mg2+ (red 
line), and coexistence of 10 mM Ca2+ and 10 mM Mg2+ (green line); 
(b) absorbance, (c) fluorescence (excited at 358 nm), (d) fluorescence 
(excited at 424 nm). 
Komatsu, et. al.,  ., J Am Chem Soc, 2005, 127(31), 10798-10799. 
 

Figure 2. (a) Dependence of Ca2+ concentration on 
time.  (b) Dependence of  Mg2+ concentration with 
on.  Red mark indicates the addition of FCCP(c) 
Image of Ca2+ change.  (d)  Image of Mg2+ change. 
Komatsu, et. al.,  ., J Am Chem Soc, 2005, 127(31), 
10798-10799. 
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Bibliographical Entry:  “Single Molecular Multianalyte (Ca2+, Mg2+) Fluorescent Probe and 
Applications in Bioimaging."  Komatsu, H., et. al., J Am Chem Soc, 2005, 127(31), 10798-10799. 
 
Bioanalysis and Sample:  The authors developed a fluorescent probe that is capable of reporting both 
Ca2+ and Mg2+ quantitatively in vivo.  As demonstration of proof of concept, the authors load their 
reporter into a sample of the PC12 cell line and determine the concentration before and after lysis of the 
mitochondria.  They were successfully able to demonstrate that the mitochondria are ionic reservoirs. 
 
Importance:  Calcium and Magnesium are both biologically important divalent cations.  Ca2+ is shown to 
be a signal transmitter while Mg2+ is a common cofactor for enzymatic activity.  The correlation between 
the two ions was previously undetermined.  Development of a single probe that is capable of rapid and 
sensitive spatial determination of these ions offers insight into the interactions of the ions. 
 
Technique:  The authors developed the fluorescent ionophore 
KCM-1 (Figure 1).  This ionophore is capable of binding both 
Ca2+ and Mg2+.  Upon complexation with Ca2+, a blue shift in 
both absorbance and fluorescence is observed while a red shift is 
observed for Mg2+.  By imaging the sample at three 
combinations of excitation/emission wavelengths, the 
concentration of both Ca2+ and Mg2+ were determined 
simultaneously.  To monitor the intracellular concentrations, a 
sample of the PC12 cell line was loaded with the esterified form 
of the indicator.  Upon cleavage of the ester modifications, the 
reporter is activated.  The concentrations were determined 15 
minutes after loading to allow complete cleavage of the 
esterification.  The cells were then treated with FCCP to 
release both ions from the mitochondria and fluorescence 
monitored. 
 
Results:  The excitation and emission profiles for KCM-
1 are displayed in Figure 1.  The dissociation constants 
of 14 mM for Ca2+ and 26 mM for Mg2+ were determined using the 
double logarithm plot method.  Using the mathematical treatment 
described in the supporting information, the authors were able to 
simultaneously determine the concentration of both ions.  The data fits 
were found to be accurate up to 10 mM Ca2+ and 10 mM Mg2+.  
Intracellular concentrations above this are highly unlikely in healthy 
cells.  Upon mathematical treatment of the images, the authors were 
able to monitor the concentration of each ion following treatment with 
FCCP.  These results are shown in Figure 2.  
 
Comments:  This work successfully demonstrated an ability to 
simultaneously determine the concentration of both Mg2+ and Ca2+ in 
live cells.  Imaging of the cells and determination can be performed 
with standard fluorescence microscopes after addition of three new 
filter sets.  One criticism of the method is that the possibility of the ion 
reporter interfering the cell function was not explored.  It is 
conceivable that the ion binding by the reporter could stimulate ionic 
uptake by the cell. 


