
CaSiR-1/CaSiR-1AM

Fluorescent Probe

Near-Infrared Ca2+ probe “CaSiR-1™ / CaSiR-1™AM”

Summary   
 CaSiR-1™ and CaSiR-1™ AM are near-infrared fluorescence calcium probes which have fluorescence maximum wavelength at 664 nm. Mul color 
imaging is possible between CaSiR-1™ or CaSiR-1™ AM and fluorescent probes or fluorescent proteins which have fluorescent wavelength in visible 
area such as Hoechst, Fluorescein, Rhodamine, GFP, YFP and RFP etc. Near-infrared region has greater ssue penetra on, less overlap with the 
spectrum of background autofluorescence and exhibits less phototoxicity to cells and ssue.
CaSiR-1™ changes fluorescent intensity greatly when it binds to calcium. For example, fluorescent intensity rises more than 1000-fold when calcium 
concentra on is changed from 0 μM to 39 μM. Li le fluorescence is detected when calcium concentra on is 0 μM.
CaSiR-1™ is suited to cell introduce by microinjec on, patchclamp and electropora on, etc. CaSiR-1™ AM, an acetoxymethyl ester of CaSiR-1™, can 
permeate cell membrane. A er permea ng cell membrane, CaSiR-1™ is hydrolyzed by esterase to give CaSiR-1™ and stay in the cell. From these 
methods, it is possible that catching fluctua on of intracellular calcium concentra on as the change of fluorescence intensity in CaSiR-1™ induced 
living cells. Ac on poten al can be regarded as calcium concentra on fluctua on in the cell when CaSiR-1™/CaSiR-1™ AM is used to neuron.

The feature of CaSiR-1™ AM / CaSiR-1™
Fluorescence at near-infrared area
CaSiR-1™ AM was loaded to a mouse brain slice in which a frac on of neurons 
expressed Venus (a mutant of YFP) and Ca2+ imaging was conducted. CaSiR-1™ 
is shown as red color and Venus is shown green. Fluorescent signal is change 
visualized a transient eleva on of intracellular Ca2+ concentra on associated 
with Ca2+ spark of cranial nerves. Thus, this experiment was conducted to 
compare Ca2+ behavior at neurons when YFP is expressed and not expressed. 
Various mul color imaging are possible, including Ca2+ imaging of the samples 
which specific cells are labeled by fluorescent protein.
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In the presence of various concentra on of Ca2+ (0, 0.017, 0.038, 
0.065, 0.100, 0.150, 0.225, 0.351, 0.602, 1.35, 39μM）, fluorescent 
spectra of CaSiR-1™ was measured in the 30mM of 3-
(N-morpholino)propanesulfonic acid (MOPS) buffer (pH7.2) 
including 100 mM KCl and 10 mM ethylene glycol tetraace c acid 
(EGTA). The excita on wavelength was 620nm. When Ca2+ 
concentra on was fluctuated from 0 μM to 39 μM, fluorescent 
intensity raised more than 1000-fold.

Usable for Live Cell Imaging
CaSiR-1™ was loaded to HeLa cell and s mulated by ATP and 
ionomycin. Although a part of probe localized to lysosome, it was 
possible enough to visualize Ca2+ concentra on change.

Protocol of the experiment above; staining of HeLa cells.
2 mM dimethylsulphoxide (DMSO) solu on of CaSiR-1™ AM were 
mixed with an equal volume of 20% (w/v) Pluronic F-127 in DMSO to 
receive 1 mM stock solu on.
Aliquots were diluted with HBSS buffer to give final concentra ons 
of 3μM as a staining solu on. Final concentra ons of Pluronic F-127 
is 0.03%.
Culture medium were removed from glass bo om dish and HeLa 
cells were washed with HBSS 3 mes.
Cells were loaded with the staining solu on for 30 minutes, under 
37℃, 5 % CO2.
Staining solu on was removed, the cells were washed with HBSS 3 

mes and replaced by HBSS. And then the changes of intracellular 
fluorescence intensity were observed in response to agonists.


