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Introduction 
Adhesion to the extracellular matrix (ECM) is essential for survival and propagation of many adherent 

cells.  Apoptosis that results from the loss of cell adhesion to the ECM, or inappropriate adhesion is 

defined as “anoikis”.  Anoikis, from the Greek word for homelessness, is involved in the physiological 

processes of tissue renewal and cell homeostasis.   

  

A common feature of carcinoma development and growth is the ability of transformed cells to survive 

under “anchorage independent” or “spheroid” growth conditions.  This resistance to anoikis has been 

shown to be involved in the loss of cell homeostasis, cancer growth, and metastasis.  The inhibition of 

cell adhesion, spreading, and growth on the ECM is an impediment to the cellular healing process, thus 

making it a possible therapeutic target.  Preventing anoikis and enhancing cell adhesion and spreading 

is a major goal in the development of cell transplantation techniques, including the therapeutic use of 

progenitor cells.  Further studies aimed at controlling the molecular mechanisms of anoikis resistance 

will serve to define effective therapies for the treatment of many human malignancies. 

  

The CytoSelect™ 24-well Anoikis Assay Kit provides a colorimetric and fluorometric format to 

measure anchorage-independent growth and monitoring anoikis propelled cell death.  The kit contains 

sufficient reagents for the assay of 24 samples in a Poly-Hema coated 24-well plate.  Live cells are 

detected with MTT or Calcein AM.  Cell death is detected with the Ethidium Homodimer (EthD-1). 

 

Assay Principle 
Cells are cultured in poly-Hema coated plate or control plate.  Cell viability is determined by MTT or 

Calcein AM.  Anoikis propelled cell death is measured by Ethidium Homodimer (EthD-1).  EthD-1 is 

an excellent marker for measuring dead cells.  EthD-1 is a red fluorescent dye that can only penetrate 

damaged cell membranes. EthD-1 will fluoresce with a 40-fold enhancement upon binding ssDNA, 

dsDNA, RNA, oligonucleotides, and triplex DNA.  Background fluorescence levels are very low 

because the dyes are virtually non-fluorescent before interacting with cells.   

 

Related Products 

1. CBA-081: CytoSelect™ 96-Well Anoikis Assay 

2. CBA-230: Cellular Senescence Detection Kit (SA-β-Gal Staining) 

3. CBA-231: 96-Well Cellular Senescence Assay (SA β-Gal Activity) 

4. CBA-232: Quantitative Cellular Senescence Assay (SA β-Gal) 

5. CBA-240: CytoSelect™ Cell Viability and Cytotoxicity Assay 

 

Kit Components (shipped at room temperature) 

1. Anchorage Resistant Plate (Part No. 108001): One 24-well Poly-Hema coated plate. 

2. Calcein AM (500X) (Part No. 108002): One vial – 50 µL in DMSO. 

3. Ethidium Homodimer (EthD-1) (500X) (Part No. 108003): One vial – 50 µL. 

4. Detergent Solution (Part No. 108004): One bottle – 25.0 mL. 

5. MTT Solution (Part No. 113502): Three tubes – 1.0 mL each. 
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Materials Not Supplied 

1. Cells for measuring anoikis 

2. Cell culture medium 

3. Inverted fluorescence/light microscope 

4. Fluorometer capable of reading Calcein AM (485 nm/515 nm) and EthD-1 (525 nm/590 nm) 

fluorescence. 

 

Storage 
Store the Calcein AM and Ethidium Homodimer at -20ºC. Store all other components at 4ºC. 

 

Assay Protocol 

1. Prepare a cell suspension containing 0.1-2.0 x 106 cells/ml in culture media.  Cells can be treated 

with anoikis enhancing or inhibiting reagents. 

2. Add 0.5 mL cell suspension to each well of the Anchorage Resistant Plate or a control 24-well cell 

culture plate.  Culture the cells 24-72 hours at 37ºC and 5% CO2.  The time and culture conditions 

will depend on the cell line used and may need to be adjusted by the user. 

3. Proceed with MTT Colorimetric or Calcein AM/EthD-1 Fluorometric detection.  

 

MTT Colorimetric Detection 

1. Add the 50 µL of the MTT Reagent to each well of the Anchorage Resistant Plate or control 24-

well plate.  

2. Incubate the wells 2-4 hours or overnight at 37ºC.  Monitor the cells occasionally with an inverted 

microscope for the presence of a purple precipitate. 

3. Add 500 µL of Detergent Solution to each well.  Gently mix the solution by pipetting. 

4. Cover the plate to protect it from light and incubate in the dark for 2-4 hours at room temperature. 

5. Transfer 200 µL to a 96-well plate and measure the absorbance in each well at 570 nm in a 

microtiter plate reader.   

 

Calcein AM / EthD-1 Fluorometric Detection 

1. Add 1 µL of Calcein AM (500X) and 1 µL of Eth-D1 (500X) to each well of the 24-well 

Anchorage Resistant Plate or control plate to be detected.  

2. Incubate the plate 30-60 minutes at 37ºC. 

3. Monitor the cells microscopically for the presence of the green Calcein AM (Ex: 485 nm and Em: 

515 nm) or red EthD-1 (Ex: 525 nm and Em: 590 nm) fluorescence.  The fluorescence can be 

quantitatively measured with a fluorescence microplate reader. 
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Example of Results 
The following figures demonstrate typical results with the CytoSelect™ 24-well Anoikis Assay Kit.  

One should use the data below for reference only.  This data should not be used to interpret actual 

results. 
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Figure 1.  Anoikis Assay of Human Foreskin Fibroblast BJ-TERT Cells.  BJ-TERT cells were 

seeded at 50,000 cells/well in a tissure culture control plate or a Poly-Hema coated plate.  Cells were 

allowed to culture for 24 hours.  Cell viability was determined by MTT and Calcein AM, while 

anoikis-like cell death was stained with EthD-1.   

 

 



 

5 

References 

1. Bates RC, Buret A, van Helden DF, Horton MA, Burns GF. (1994) J Cell Biol 125, 403-415. 

2. Frisch SM, Francis H. (1994) J Cell Biol 124, 619-626. 

3. Frisch SM, Screaton RA. (2001) Curr Opin Cell Biol 13, 555-562. 

4. Meredith JE, Jr Fazeli B, Schwartz MA. (1993) Mol Biol Cell 4, 953-961. 

5. Rak J, Mitsuhashi Y, Erdos V, Huang SN, Filmus J, Kerbel RS. (1995) J Cell Biol 131, 1587-1598. 

 

 

Recent Product Citations 
1. Mao, C.G. et al. (2021). BCAR1 plays critical roles in the formation and immunoevasion of 

invasive circulating tumor cells in lung adenocarcinoma. Int J Biol Sci. 17(10):2461-2475. 

doi:10.7150/ijbs.61790. 

2. Zheng, J.L. et al. (2021). Ursolic acid induces apoptosis and anoikis in colorectal carcinoma RKO 

cells. BMC Complement Med Ther. 21(1):52. doi: 10.1186/s12906-021-03232-2. 

3. Liu, L.Q. et al. (2019). MiR-92a antagonized the facilitation effect of extracellular matrix protein 1 

in GC metastasis through targeting its 3'UTR region. Food Chem Toxicol. 133:110779. doi: 

10.1016/j.fct.2019.110779. 

4. Xu, J. et al. (2019). ProNGF siRNA inhibits cell proliferation and invasion of pancreatic cancer 

cells and promotes anoikis. Biomed Pharmacother. 111:1066-1073. doi: 

10.1016/j.biopha.2019.01.002. 

5. Tan, Y. et al. (2018). Adipocytes fuel gastric cancer omental metastasis via PITPNC1-mediated 

fatty acid metabolic reprogramming. Theranostics. 8(19):5452-5468. doi: 10.7150/thno.28219. 

6. Hu, L. et al. (2018). G9A promotes gastric cancer metastasis by upregulating ITGB3 in a SET 

domain-independent manner. Cell Death Dis. 9(3):278. doi: 10.1038/s41419-018-0322-6. 

7. Hu, B. et al. (2018). Herbal formula YGJDSJ inhibits anchorage-independent growth and induces 

anoikis in hepatocellular carcinoma Bel-7402 cells. BMC Complement Altern Med. 18(1):17. doi: 

10.1186/s12906-018-2083-2. 

8. Chen, H.Y. et al. (2018). Integrin alpha5beta1 suppresses rBMSCs anoikis and promotes nitric 

oxide production. Biomed Pharmacother. 99:1-8. doi: 10.1016/j.biopha.2018.01.038. 

9. Fu, X.T. et al. (2018). MicroRNA-30a suppresses autophagy-mediated anoikis resistance and 

metastasis in hepatocellular carcinoma. Cancer Lett. 412:108-117. doi: 

10.1016/j.canlet.2017.10.012. 

10. Yu, M. et al (2017). Interference with Tim-3 protein expression attenuates the invasion of clear cell 

renal cell carcinoma and aggravates anoikis. Mol Med Rep. 15(3):1103-1108. doi: 

10.3892/mmr.2017.6136. 

11. Lu, S. et al. (2016). Expression of α-fetoprotein in gastric cancer AGS cells contributes to invasion 

and metastasis by influencing anoikis sensitivity. Oncol Rep. 35:2984-2990. 

12. Lee, H.W. et al. (2013). Tpl2 kinase impacts tumor growth and metastasis of clear cell renal cell 

carcinoma. Mol Cancer Res. 11:1375-1386. 

13. Sisto, M. et al. (2009). Fibulin-6 expression and anoikis in human salivary gland epithelial cells: 

implications in Sjogren's syndrome. Int. Immunol. 21:303-311. 

14. Liu, H. et al. (2008). Cysteine-rich protein 61 and connective tissue growth factor induce de-

adhesion and anoikis of retinal pericytes. Endocrinology 149:1666-1677. 



 

6 

Warranty 
These products are warranted to perform as described in their labeling and in Cell Biolabs literature when used in 

accordance with their instructions.  THERE ARE NO WARRANTIES THAT EXTEND BEYOND THIS EXPRESSED 

WARRANTY AND CELL BIOLABS DISCLAIMS ANY IMPLIED WARRANTY OF MERCHANTABILITY OR 

WARRANTY OF FITNESS FOR PARTICULAR PURPOSE.  CELL BIOLABS’ sole obligation and purchaser’s 

exclusive remedy for breach of this warranty shall be, at the option of CELL BIOLABS, to repair or replace the products. 

In no event shall CELL BIOLABS be liable for any proximate, incidental or consequential damages in connection with the 

products. 

 

Contact Information 
Cell Biolabs, Inc. 

5628 Copley Drive 

San Diego, CA 92111 

Worldwide: +1 858-271-6500 

USA Toll-Free: 1-888-CBL-0505 

E-mail: tech@cellbiolabs.com 

www.cellbiolabs.com  
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