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Product Background 

Neurotransmitter receptors including glutamate receptors and GABA receptors etc. located on post-synapse in 

neuronal cells play various roles in brain functions. To understand physiological roles of neurotransmitter receptors, 

live cell imaging is one of the powerful approaches. Conventional imaging methods on live cells relay on a genetically 

engineered proteins fused with fluorescent proteins such as GFP. However, one serious problem is that the functions 

and movement of over-expressed neurotransmitter receptors with non-physiological tags are not precisely correlated 

with endogenous native receptors. The labeling methods for endogenous receptors are desirable to observe 

physiological functions of receptors. 

LiveReceptor is the world first reagent series for target-specific receptor labeling. The principle of LiveReceptor 

is based on ligand-directed acyl imidazole (LDAI) chemistry (ref.1,2). LDAI-based chemical labelling is driven by 

selective ligand-protein recognition, which facilitates an acyl substitution reaction of labeling reagents on 

nucleophilic amino acid residues including Lys, Ser and Tyr located near ligand-binding domain. After wash out, the 

labelled receptors which have free ligand-binding pockets are observed on live cells. Furthermore, based on pH-

dependent fluorescent property of fluorescein, fluorescent signal of labeled receptors in endocytosis pathway are 

highly quenched and only cell surface receptors can be observed. LiveReceptors are powerful tools to monitor 

reduction of cell surface receptors by endocytosis upon extracellular stimulation. 

 

Figure 1.  Principle of ligand-directed protein labeling 
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“LiveReceptor mGluR1” is a specific labeling reagent for cell-surface metabotropic glutamate receptor 1 

(mGluR1) which is the G-protein Gq family coupled receptor, is strongly expressed in Purkinje cells in the cerebellum, 

and plays important roles in cerebellar functions. LiveReceptor mGluR1 has three domains including FITM as an 

affinity ligand for mGluR1, fluorescein and acyl imidazole (a related compound was published in ref.3). Only when 

FITM binds to mGluR1, nucleophilic amino acid residues (Lys, Ser or Tyr) located near ligand-binding domain on 

mGluR1 are attacked acyl imidazole and fluorescein is transferred into mGluR1. After removing excess reagents and 

resultant ligand moiety, labeled mGluR1 can be observed in both live and fixed cells. The protocol is very simple, no 

genetic manipulation and additional treatment are required. Because LiveReceptor mGluR1 shows no cell 

membrane permeability, only cell surface mGluR1 are labelled.  

            Figure 2.  Chemical structure of LiveReceptor mGluR1  

           

Description 

  Catalog Number: FDV-0018C 

  Size : 10 g  

  Formulation : C51H46FN9O11S 

  Molecular weight : 1012.04 g/mol 

  Visibility : Orange lyophilized powder                                           

  Solubility : Soluble in DMSO 

            *This compound has water-solubility but it can be easily degraded in water and culture medium. 

             Please avoid store in the water.                                             

  

 

Spectrum 

Excitation/ Emission: 495/515 nm 

*Compatible with FITC filter  

                                                                                                                  

  

Application 

- Live cell imaging 

- Immunocytochemistry with specific antibodies 

- Immunoprecipitation with anti-fluorescein antibody 

- Immunoblotting with anti-fluorescein antibody 
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Reconstitution and Storage 

Reconstitution : 

 Reconstitute at 0.1 mM - 1 mM in 100% DMSO. Please optimize the final concentration of DMSO 

depended on your experiments. Before reconstitution, please spin down to collect the orange lyophilized powder 

on the bottom of a tube. Carefully add DMSO into the tube and vigorously mix to completely dissolve the 

powder. 

Storage:  

(powder) Store at -20oC. Protected from light. 

   (solution) DMSO stock solution is stable at least for 1 year at -80oC. Please make aliquots and avoid freeze 

and throw. Protected from light. 

      

How to use 

General procedure for mGluR1 labeling 

 1. Prepare 10-100 nM of LiveReceptor mGluR1 in the appropriate medium 

   * Note : Serum-free media are highly recommended. This compound is not stable in the medium. Please 

prepare assay solution at time of use. 

2. Replace media of cultured cells to LiveReceptor mGluR1 containing medium. 

 3. Culture cells with LiveReceptor mGluR1 for 1-4 hours at 17-37oC 

 4. After labeling, wash cells several times or perfused continuously to remove excess reagents. 

 5. Labelled mGluR1 can be observed. 

 

 

Application data 

 Live cell imaging of labelled mGluR1 in acute mouse cerebellum brain slice 

Acute mouse cerebellum brain slices from 3 week-old mouse treated with 

10 nM LiveReceptor mGluR1 in artificial cerebrospinal fluid (ACSF) for 

4 hours at RT. After then, slices were washed three times by ACSF and 

fluorescent signal was observed by epi-fluorescent microscopy. Strong 

fluorescent signal was observed in molecular layer and Purkinje cells. 

When the slice was pretreated with FITM, an allosteric mGluR1 inhibitor, 

fluorescent signal was clearly suppressed. 

 

 

 

 

 

Validation of mGluR1 labeling in acute mouse cerebellum brain slice by western blotting 

Acute mouse cerebellum brain slices from 3 week-old mouse treated 

with 10 nM LiveReceptor mGluR1 in artificial cerebrospinal fluid 

(ACSF) for 4 hours at RT in the absence or presence of 500 nM FITM. 

After then, slices were washed three times by ACSF and tissue lysate 

was prepared. The lysate was analyzed western blotting using anti-

fluorescein (FL) or anti-mGluR1 antibodies. Two bands were observed 

by anti-FL antibody and these bands were well corresponded with anti-

mGluR1. FITM-treatment clearly reduced the signal of anti-FL 

antibody. 
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Live cell imaging of labelled mGluR1 in mGluR1-expressed HEK293 

mGluR1-expressed HEK293 cells were treated with 100 

nM of LiveReceptor mGluR1 in the absence or presence 

of 2 M FITM for 4 hour at 17oC and washed out two 

times with the basal medium. FITM-treatment clearly 

reduced the green fluorescent signal. (scale bars, 10 m). 
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  NOTE: Ref. 3 showed a similar mGluR1 labeling reagent called CmGlu1M which has CNITM, an analog of 

FITM, and Alexa Fluor 647 dye for in vivo imaging. 

 

  

Disclaimer/免責事項 
This product has been commercialized by Funakoshi Co., Ltd. 
based on the results of academic research, and the advertisement 
text, figures and manuals (hereinafter “Product information”) have 
been prepared based on published research reports on June, 2023. 
The academic interpretation at the time of creation of the Product 
Information may change in accordance with future developments 
in the relevant research field and expansion of various scientific 
findings, and the latest version and certainty of the Product 
Information are not guaranteed. The specifications of this product 
and the Product Information are subject to change without notice. 
Please contact us for the latest information. 
 
本製品は学術研究成果を基にフナコシ株式会社が製品化したもので、
2023 年 6 月時点における公開研究報告を基に広告文章およびマニュ
アル（以下、製品資料）を作成しています。今後の当該研究分野の発
展および各種学術知見の拡大にともない、製品資料作成時の学術的
解釈が変更になる可能性があり、最新性・確実性を保証するものでは
ありません。また、本製品の仕様および製品資料を予告なく変更する
場合がございます。最新の情報に関しましては、弊社までご確認いた
だきますようお願い申し上げます。 
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Related product 

  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 

 

  Data examples 

  - Live cell imaging of labelled endogenous AMPARs in cultured 

neurons 

  Cultured hippocampal neurons were treated with 1 M of 

LiveReceptor AMPAR (in left) or Fluorescein-conjugated PFQX 

as negative control (in right) for 1 hour at 17oC and washed out 

three times with the basal medium. Dendritic spin-like punctual 

structures were observed on live cells by specifically 

LiveReceptor. (scal bars, 10 m) 

 

 

   

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 

  

Data example: 

Live cell imaging of labelled GABAARs in GABAAR-expressed 

HEK293 

GABAAR (1/3/2)-expressed HEK293 cells were treated 

with 1 M of LiveReceptor GABAAR in the absence or 

presence of 100 M gabazine, a GABAAR selective inhibitor, 

for 3 hour and washed out three times with the basal medium. 

(scale bars, 20 m) 
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Featured product  

 LipiORDER <Membrane Lipid Order Imaging Dye> 

LipiORDER is a solvatochromic dye for membrane lipid order imaging. LipiORDER exhibits green fluorescence 

with Lo phase and exhibits red fluorescence with Ld phase. The ratiometric analysis (Fred/Fgreen) enables the 

quantitative visualization of membrane lipid order.  

 

   Catalog No.  FDV-0041 

   Size        0.1 mg 

   Features 

- Recommended Ex/Em: ~405 nm / 500-550 nm (Green 

channel) and 550-650 nm (Red channel) 

- Enable to quantitatively monitor lipid order on plasma 

and inner membranes in live cells 

- Highly photostable and cellularly stable compared with 

similar conventional dyes. 

 

LipiDye II <Lipid Droplet Live Imaging> 

LipiDye II is a highly sensitive lipid droplet staining dye with extreamly photostable property. This dye is the second 

generation of our previous reagent, LipiDye. This dye allows us to detect small lipid droplets (<1 m) in non-

adipocytes and to apply into long-term live cell imaging for dynamic lipid droplet movements. 

 

   Catalog No.  FDV-0027 

   Size        0.1 mg 

   Features 

- Recommended Ex/Em:400-500 nm / 490-550 nm 

- Enable to detect <1 m lipid droplets 

- Suitable for long-term live cell imaging 

- Extreamly photostable compared with conventional dyes 

- Compatible with both live and fixed cells 

 

 

FAOBlue <Fatty Acid Oxidation Detection Reagent> 

FAOBlue is a cell-based fatty acid beta-oxidation (FAO) detection dye which emits blue fluorescence upon cellular 

FAO activity. 

   Catalog No.  FDV-0033 

   Size        0.2 mg 

   Features 

- Ex/Em:~405 nm / 460 nm 

- Enable to directly detect cellular FAO activity in live cells 

- Apply quantitative comparison of FAO activity between 

different cell types 

- Can monitor the drug-induced change of FAO activity 
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