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ATTENTION 

For laboratory research use only. Not for clinical or diagnostic use 

Item NO. Product Name 

KTA3030 Senescence β-Galactosidase Staining Kit 
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INTRODUCTION 

 

Background  

 

Cells are the basic unit of biological structure and function, as well as the basic unit of 

biological aging. Cellular senescence is morphologically manifested as degeneration of 

cell structure, such as nuclear membrane depression, which eventually leads to nuclear 

membrane collapse, chromatin structure changes, and the number of hyperdiploid and 

abnormal polyploid cells increases; cell membrane fragility increases. Sexual permeability 

decreases, and the types and numbers of membrane receptors and the sensitivity to 

ligands change; lipofuscin accumulates in cells, and many organelles and intracellular 

structures undergo degeneration. Cell senescence is physiologically manifested as 

functional decline and low metabolism, such as cell cycle arrest, loss of cell replication 

ability, weakened responsiveness to mitogenic stimulation, and changes in 

responsiveness to pro-apoptotic factors; intracellular enzyme active centers are oxidized , 

Enzyme activity decreased, protein synthesis decreased, etc. The senescent cells can no 

longer replicate, but they still maintain metabolically active and stain positive for 

senescence-associated beta-galactosidase activity, which is considered to be a biomarker 

of cellular senescence.  

 

Principle 

 

Senescence β-Galactosidase Staining Kit is a kit for staining and detecting senescent 

cells or tissues based on the up-regulation of senescence-related β-galactosidase activity 

level during aging. With X-Gal as the substrate, under the condition of pH 6.0, the 

senescent β-galactosidase catalyzes the formation of dark blue products. So that cells or 

tissues expressing β-galactosidase that turned blue were observed under an optical 

microscope. This kit is suitable for the detection of senescence in cultured cells and tissue 

sections. It only stains senescent cells, and does not stain pre-senescence cells 

(senescent cells), quiescent cells (static cells), immortal cells (immortal cells) or tumor 

cells. 

 

Storage/Stability 

 

Storage at -20°C and protected from light upon receipt. Kit has a storage time of 12 

months form receipt. Refer to list of materials supplied section for storage conditions of 

individual components. 

 

Assay Restrictions 

 

• Do not mix or substitute reagents or materials from other kit lots or vendors. Kits are QC 

tested as a set of components and performance cannot be guaranteed if utilized 

separately or substituted. 
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• To avoid cross-contamination, change pipette tips between sample additions, and 

between reagent additions. Also, use separate reservoirs for each reagent. 

• Fixative solutions are toxic and corrosive to humans, use special care when operating, 

and take care to protect effectively. 

• X-gal solutions stored at -20°C or 4°C will thaw completely by freezing at room 

temperature or in a 37°C water bath for 2-5 min with appropriate shaking. 

• Cellular senescence the β- galactosidase staining reaction is dependent on specific pH 

conditions and cannot be performed in a carbon dioxide incubator. A higher concentration 

of carbon dioxide in the incubator can affect the pH of the staining working solution, which 

leads to staining failure. For multi well plates, it may be sealed with parafilm or plastic 

wrap to prevent evaporation. 

• If there is a pellet after reagent thaw or before use, ensure that the pellet has dissolved 

in its entirety before use. Reagent C when just removed from the kit, there may be a small 

precipitate on the bottom of the tube, which is normal, the precipitate dissolves completely 

after thorough mixing, and it is necessary to ensure that it is used after all has dissolved. A 

small flocculent precipitate may also be present when formulating the staining working 

solution, dissolve completely after shaking to mix, and this must be ensured to be used 

only after all has dissolved. 

 

PRODUCT INFORMATION 

 

Materials supplied and Storage conditions 

 

Kit components 
Quantity 

Storage conditions 
100 T 

  Fixation Buffer (10×) 15 mL -20°C 

PBS (10×) 50 mL 4°C 

Reagent A 1.5 mL -20°C 

Reagent B 1.5 mL -20°C 

Reagent C 1.5 mL -20°C 

X-Gal solution 6 mL -20°C, Protect from light 

 

Other supplies required, Not Supplied 

 

• Polypropylene tubes (15 or 50 mL) 

• Optical Microscopy  

• 6-well plate for cell culture 

• Parafilm 

• glycerol, Ultrapure water 

• Assorted glassware for the preparation of reagents and buffer solutions 

• Carbon dioxide-free cell incubator 

• Precision pipettes, disposable pipette tips 
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ASSAY PROTOCOL 

 

Note: The β-galactosidase staining solution is toxic and corrosive to the human 

body. Please be careful when handling it, and pay attention to effective protection. 

Avoid contacting with the human body or inhalation directly. 

 

Reagent Preparation 

 

1. 1× PBS: Prepare 1× PBS by dilute 10× PBS with ddH2O. 

2. 1× Fixation Buffer: Prepare 1× Fixation Buffer by dilute 10× Fixation Buffer with 1× PBS. 

3. Staining Solution: Mix 10 µL of Reagent A, 10 µL of Reagent B,10 µL of Reagent C ,50 

µL of X-gal and 920 µL 1×PBS, then adjust to pH 6.0 with NaOH or HCl . Scale up 

accordingly for larger numbers of assays.  

Note: Use containers or glass containers of polypropylene materials when preparing the 

staining solution. A small amount of flocculent precipitate may appear, it will be completely 

dissolved after shaking and mixing. Be ensured to be completely dissolved before use. 

 

Assay procedure 

 

Detection by Optical Microscopy 

 

1. For adherent cells. 
 

1.1. Grow cells directly on a coverslip in 6-well plate. Treat with desired method. 

1.2. Aspirate the medium from the cells in 6-well plate.  

1.3. Wash cells with PBS twice in pH 7.4 (PBS). 

1.4. Add 1 mL per well of 1× fixation buffer and incubate the plate for 15 minutes at room 

temperature. For other types of culture plates, the amount of fixative and subsequent 

solutions should be adjusted with reference to this ratio. 

1.5. Aspirate the fixation buffer and wash cells with PBS three times. 

1.6. Aspirate the PBS and add 1 mL of the staining solution per well. 

1.7. Incubate cells without CO2 incubator at 37°C overnight until the cells are stained blue. 

Note: Seal the 6-well plate with a parafilm to prevent cell drying and select the appropriate 

staining time. Since cellular senescence staining is associated with pH, cells cannot be 

incubated in an incubator that contains CO2. 

1.8. Place cells under an optical microscopy. The number of blue cells and total cells was 

counted, and the percentage of cells expressing β-galactosidase (aging cells) was 

calculated. After staining, the staining solution can be replaced with 1× PBS if needed. 

1.9. Aspirate the staining solution, the cells were covered with 70% glycerol solution at 

2-8oC for long-term storage. 

 

 

.  
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2. For suspension cells. 
 

2.1. Collect cells into a 1.5 mL centrifuge tube respectively by centrifuge at 300 g for 5 

minutes at 4°C , and wash twice with PBS. 

2.2. Add 1 mL of 1× fixation buffer in each centrifuge tube and incubate them for 15 

minutes at room temperature. When fixed, you can shake slowly on the shaker to avoid 

cell clumps. 

2.3. Aspiration the fixation buffer from the cells in 1.5 mL centrifuge tube after centrifuge at 

300 g for 5 minutes at 4°C . 

2.4. Wash cells with PBS three times. 

2.5. Aspiration PBS after centrifuge at 300 g for 5 minutes at 4°C, add 1 mL of staining 

solution in each centrifuge tube. 

2.6. Incubate cells without CO2 incubator at 37°C overnight until the cells are stained blue. 

2.7. Part of the stained cells were added to a glass slide or a 6-well plate and observed 

under an optical microscopy. The number of blue cells and total cells was counted, and 

the percentage of cells expressing β-galactosidase (aging cells) was calculated. After 

staining, the staining solution can be replaced with 1× PBS if needed. 

2.8. Aspirate the staining solution, the cells were covered with 70% glycerol solution at 

2-8°C for long-term storage. 

 

3. For tissue sections. 

For paraffin sections, perform deparaffinization and hydration in accordance with 

conventional methods. Follow the steps below directly for frozen sections. 
 

3.1. For prepared tissue sections, add appropriate volume of 1× fixation buffer to cover 

the tissue and incubate for 15 minutes at room temperature. 

3.2. Wash tissue sections with PBS three times. 

3.3. Aspirate PBS and add the appropriate amount of the staining solution. 

3.4. Incubate tissue sections without CO2 incubator at 37°C overnight until the cells are 

stained blue. 

3.5. Place tissue sections under an optical microscopy. The number of blue cells and total 

cells was counted, and the percentage of cells expressing β-galactosidase (aging cells) 

was calculated. After staining, the staining solution can be replaced with 1× PBS if 

needed. 

3.6. Aspirate the staining solution, the tissue sections were covered with 70% glycerol 

solution at 2-8°C for long-term storage. 

 

RELATED PRODUCT 

 

Product Name Cat. No. 

Cell Proliferation EdU Image Kit (Green Fluorescence) KTA2030 

Cell Proliferation EdU Image Kit (Orange Fluorescence) KTA2031 

TUNEL Apoptosis Detection Kit (Green Fluorescence) KTA2010 

TUNEL Apoptosis Detection Kit (Orange Fluorescence) KTA2011 

 

https://www.abbkine.com/product/cell-proliferation-edu-image-kit-green-fluorescence-kta2030/
https://www.abbkine.com/product/cell-proliferation-edu-image-kit-orange-fluorescence-kta2031/
https://www.abbkine.com/product/tunel-apoptosis-detection-kit-green-fluorescence-kta2010/
https://www.abbkine.com/product/tunel-apoptosis-detection-kit-orange-fluorescence-kta2011/

