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Product Background 

Dopamine is a catecholamine compound which functions as a neurotransmitter. It is found mainly in central 

nervous system and has important roles in brain function such as reward-motivated behavior, learning, motor-

control. Biosynthesized dopamine stored in synaptic vesicles in neurons is released to extracellular space in action 

potential-dependent manner. It is suggested that dopamine does not function through synaptic transmission, rather, 

it diffuses extracellular space to target relatively large number of cells (volume transmission). Therefore, to 

understand the function of dopaminergic systems, it is very important to characterize dynamics of dopamine in 

association with its targets. However, spatiotemporal dynamics of dopamine still remains unclear because it is 

regulated not only by diffusion, but also by its receptors, transporters and metabolizing enzymes. In addition to this 

complex regulation, limited availability of tools to probe dopaminergic systems also hinders further analysis. 

In this context, radiolabeling is a traditional approach to probe dopaminergic systems. However, it is not an ideal 

method because of its low sensitivity and incompatibility with multicolor analyses. Furthermore, it requires 

complicated safety precautions for handling. Another possible approach to visualize molecules is fluorescent 

labeling. However, it is not applicable to dopamine because addition of fluorescent tags which have much larger 

molecular weight than dopamine spoils dopamine function. A series of dyes called fluorescent false 

neurotransmitters (FFNs) which probe monoamine-type neurotransmitter synaptic vesicles are also used, but they 

have different physicochemical, physiological properties from those of dopamine. Thus, conventional tools have 

multiple disadvantages and novel dopamine probe is highly anticipated.  

DAtracer is a novel dopamine probe developed by Dr. Mutsuo Nuriya, Department of Pharmacology, Keio 

University School of Medicine. It is an alkyne-tagged dopamine analog which retains physicochemical and 

physiological properties of native dopamine (Figure 1). The alkyne-tag specifically reacts with azide group by 

copper catalyst, producing a 1,2,3-triazole moiety. This reaction is known as the Huisgen cycloaddition, a 

representative reaction of click-chemistry. It is considered as an ideal reaction for labeling biological molecules for 

reasons below: 

 

- Reaction is efficient even under chemically complex conditions in biological samples. 

- Alkyne tags and azide residues do not exist in organisms and they specifically react with only each other. 

- Triazole moiety, the reaction product, is stable. 

 

Taking advantage of this nature, various molecular tags with azide group can be easily conjugated to DAtracer 

(Figure 2). Thus, DAtracer can overcome drawbacks of conventional methods and it is a convenient tool for probing 

dopamine behavior. 
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Figure 1. Chemical structure of Dopamine and DAtracer 

DAtracer (right) is a dopamine analog having a propargyl group at the amino end of dopamine (left). 

 

 

 

Figure 2. Schematic of DAtracer detection by click chemistry 

 

 

 

Description 

Catalog Number: FDV-0044 

  Size: 0.2 mg 

  Formulation: C11H14ClNO2 

 Molecular weight: 227.69 g/mol                                         

  Solubility: Soluble in H2O or PBS 

                                                                                                                   

Application 

- Analysis of dopamine dynamics in physiology / pathophysiology / pharmacology 

 

Reconstitution and Storage 

Reconstitution: Stock solution in H2O or PBS. Recommended concentration is 10 - 20 mM.  

Storage (powder): Store powder at -20°C. 

Storage (solution): After reconstitution in H2O, aliquot and store at -80°C. Avoid repeated freeze-thaw cycles. 

 

 

 

 

 

Dopamine DAtracer 

DAtracer 
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How to use  

General procedure for DAtracer loading and detection in cultured cell  

*This procedure is an example of cultured cell staining. Please optimize the concentration of DAtracer and labeling 

molecule, incubation time of respective steps, etc. according to your experiment. 

1. Add DAtracer stock solution to cultured cells with culture medium to a final concentration of 10-100 μM.  

2. Incubate the cells for 30 min at 37°C. 

※It has been shown that lower temperature reduces DAtracer uptake. 

※It has been shown that DAtracer is oxidized at similar rate to that of dopamine. Please optimize incubation  

time according to your experiment. 

3. Remove culture medium and wash the cells with PBS twice. 

4. Remove PBS and fix the cells with 4% paraformaldehyde in PBS for 15 min at room temperature. 

NOTE: Since copper catalyst used in section 7 is toxic to organisms, this protocol is not suitable for live 

imaging. We recommend to fix your sample before performing click reaction. 

5. Remove fixative and treat the cells with permeabilization/blocking solution (10% normal goat serum and 

0.5% Triton X-100 in PBS) for 20 min at room temperature.  

6. Remove the permeabilization/blocking solution and wash the cells with PBS twice. 

7. Perform click reaction for 30 min with appropriate labeling molecule tagged with azide group.  

NOTE: Reaction buffer must contain copper (I) ion.  

8. Wash twice with PBS prior to observation. 

 

 

Reference data 

Physiological activity of DAtracer in dopamine receptor-infected CHO cells. 

 

 

CHO cells either expressing (left) or 

not expressing (right) dopamine 

receptors (D1R or D2R) were used for 

investigation of physiological activity 

of DAtracer. Since activation of 

dopamine receptors regulates 

intracellular cAMP level, effect of 

DAtracer application on the cAMP 

level was monitored using 

luminescence-based assay. As a result, 

DAtracer significantly affected the 

cAMP levels as effectively as 

dopamine, which indicates DAtracer 

retains native activity of dopamine. 
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Physiological activity of DAtracer in primary culture of rat striatal neurons 

 

 

 

 

 

 

 

 

Comparison of localization pattern between DAtracer and endogenous dopamine 

 

 

 

Primary culture of rat striatal neurons 

expressing intracellular cAMP-

sensitive green fluorescent protein was 

used to further investigate 

physiological activity of DAtracer. 

Application of DAtracer to the striatal 

neurons significantly increased the 

fluorescence signal as well as 

dopamine. This result indicates that 

DAtracer mimics physiological 

property of native dopamine also in 

striatal neurons, one of the major 

recipients of the dopaminergic system.  

 

DAtracer was applied to acutely prepared mouse coronal midbrain slices and labeled with Alexa Fluor 488 azide 

by click reaction. Then, endogenous dopamine was visualized by STAINperfect kit (ImmuSmol, Bordeaux, 

France). Comparison of cellular localization pattern between DAtracer (green) and endogenous dopamine 

(magenta) showed that DAtracer was frequently colocalized with dopamine. It shows that DAtracer behaves 

similarly to endogenous dopamine and can be used as an effective dopamine probe. 
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Application data 

Co-staining with various subcellular markers 

 

 

 

Reference 

1. Nuriya et al., Anal. Chem., 2021, https://doi.org/10.1021/acs.analchem.0c05403, Alkyne-Tagged Dopamines as 

Versatile Analogue Probes for Dopaminergic System Analysis. 

 

 

Related products 

Ap3, SHG Imaging Dye 

Ap3 is a newly synthesized novel molecule for second harmonic generation (SHG) imaging. Ap3 is the first 

dye designed specifically for SHG imaging with virtually no fluorescence signals, improved photostability and 

less phototoxicity.  

 

Catalog No. FDV-0008 

   Size       1 mg 

 

Features 

-  SHG-specific dye. No fluorescence signal. 

- Enables multimodal imaging by using Ap3  

 and other fluorescent dyes simultaneously. 

-  Membrane potential can be monitored via change in SHG signal 

-  Photostable 

-  Low phototoxity 

-  Laser illumination: 950 nm / SHG signal detection: 465 - 485 nm 

 

 

*Two-photon excitation microscopy system and special filter for SHG imaging is required. 

*For SHG imaging, the detection system is required to set on the opposition side of the objective lens. Besides, the 

installation of photomultiplier tube (PMT) is preferable on the detection side. 

 

DAtracer was simultaneously applied to primary culture of 

striatal neurons with green and red ER Trackers (endoplasmic 

reticulum), Calcein Red (cytoplasm) or Alexa 594-Trasferrin 

(endocytosed vesicles). DAtracer labeling via click reaction 

was performed with Alexa Fluor 555 azide or Alexa Fluor 488 

azide tags to avoid spectral overlap with respective subcellular 

markers. DAtracer signal was mainly detected in cytoplasm and 

endoplasmic reticulum at the soma.  

https://doi.org/10.1021/acs.analchem.0c05403
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LiveReceptor AMPAR <Endogenous AMPAR Labeling Reagent> 

LiveReceptor AMPAR is a specific labeling reagent for AMPA-type glutamate receptor, AMPAR. Live imaging 

of cultured neuron and slice tissues were validated.  

 

   Catalog No. FDV-0018A 

   Size       10 g 

 

Features 

- Can label fluorecein to endogenous AMPAR 

-  Highly specific to AMPAR (GluA2-4 subunit). Other ion 

channel type glutamate receptors will not be labeled. 

-  Can observe signal for 1 to 4 hours after  

adding LiveReceptor to medium. 

-  No cell permeability - only AMPAR on cell surface  

can be labeled. 

-  Ion channel function is maintained after labeling 

-  Low cytotoxicity under recommended concentration (1 μM) 

 

LiveReceptor GABAAR <GABAAR Labeling Reagent> 

LiveReceptor GABAAR is a specific labeling reagent for ion channel-type GABA receptor, GABAAR.  

 

   Catalog No. FDV-0018B 

   Size       10 g 

 

Features 

-  Can label fluorecein to GABAAR 

-  Can observe signal for 1 to 4 hours after adding    

LiveReceptor to medium. 

-  No cell permiability - only GABAR on cell surface  

can be labeled. 

-  No fluorescence of internalized GABAAR.  

Only GABAAR on cell surface can be observed. 

-  Ion channel function is mainteined after labeling 
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