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Osteogenesis Assay Kit (Cat #: A-104) 
 

COMPONENTS:   ALP Assay Solution-  50 ml, store in aliquots at -80ºC (for 500 assays) 

   10x Cell Lysis Solution-  25 ml, store at 4ºC 
 

PRODUCT DESCRIPTION: In vitro osteogenic cell culture has identified alkaline phosphatase (ALP) as a biomarker 

associated with bone formation. The Osteogenesis Assay kit is based on ALP-mediated conversion of p-nitrophenol 

phosphate to nitrophenol in an alkaline buffer. Nitrophenol exhibits an absorption maximum at 405-415 nm. Cells and tissue 

are lysed in 1x Cell Lysis Solution, which is compatible with luciferase, CAT, and -galactosidase assays. Repeated freeze-

thaw cycles of the assay solution should be avoided.  
 

PROTOCOL:  

*Cell/tissue crude extract:  
 

1. Wash 10
5
-10

6
 cells twice with ice-cold phosphate-buffered saline (PBS), and remove PBS completely from 

the cell pellet. Cell pellet should be stored at -80ºC. Tissue sample should be washed with PBS thoroughly to 

remove blood cells, which can interfere with the assay.  
 

2. Prepare enough 1x Cell Lysis Solution by diluting 10x Cell Lysis Solution with ice-cold dH2O. Add 50-100 

l ice-cold 1x Cell Lysis Solution to cell pellet. Extract cells by pipetting up and down (gently but 

thoroughly). Leave lysate on ice for 5 min with intermittent gentle agitation. If lysate is viscous, add more 1x 

Cell Lysis Solution and repeat pipetting. Centrifuge lysate in a refrigerated microfuge for 3 min at maximal 

speed. Recover supernatant for ALP assay. Tissue is homogenized in 1x Cell Lysis Solution, and lysate is 

clarified by centrifugation. Use ~50 mg tissue per ml of 1x Cell Lysis Solution for tissue homogenization. 
 

3. Perform protein assay to determine sample protein concentration. Normalize (equalize) sample protein 

concentration by diluting with ice-cold 1x Cell Lysis Solution to 0.2-1 mg/ml. Keep protein sample on ice at 

all times. Perform enzyme assay as soon as possible. Freeze-thawed crude protein lysate can exhibit reduced 

enzyme activity. Lysate should be stored at -80ºC. 
 

4. Thaw ALP Assay Solution and keep it on ice. Gently agitate solution prior to pipetting. Add 10 l sample to a 

96-well microplate. Use 10 l 1x Cell Lysis Solution as blank. Reaction is initiated by adding 100 l ALP 

Assay Solution to each well. Mix contents by brief gentle agitation. Cover the plate, and incubate at 37 for 

30 min. Stop reaction by adding 20 l 1N NaOH per well followed by brief gentle agitation. Measure O.D. at 

405-414 nm using a microplate reader. Subtract blank reading from sample reading. Enzyme activity as 

derived from subtracted O.D.405-414 nm can be expressed as O.D. units per mg proteins. Alternatively, use 

commercially available purified ALP as enzyme standard (Sigma #P0114), or follow the kinetic format 

described below for plasma/serum/medium sample. 
 

**Plasma/serum/medium sample: 
 

1. We suggest using a kinetic assay format for plasma/serum/medium sample to eliminate interference caused by 

non-specific color reaction. Set up assay in duplicate 96-well microplates (for 10 min and 20 min). 
 

2. Thaw ALP Assay Solution and keep it on ice. Gently agitate solution prior to pipetting. Add 10 l sample to 

each of the two 96-well microplates. Include 10 l dH2O as blank. Reaction is initiated by adding 100 l ALP 

Assay Solution to each well. Mix contents by brief gentle agitation. Cover plates, and incubate at 37C for 10 

min. Remove one plate and stop reaction by adding 20 l 1N NaOH per well. Measure O.D. at 405-414 nm 

using a microplate reader. Subtract blank reading from sample reading. Remove another plate at 20 min, stop 

reaction by NaOH, and measure O.D. at 405-414 nm. Subtract blank reading from sample reading.  
 

3. Enzyme activity in Units/ml = (O.D.20 min – O.D.10 min) x 13 x 100 ÷ 10 min = (O.D.20 min – O.D.10 min) x 130 
 

 

Note:   

- 1N NaOH needs to be prepared for reaction termination. Avoid skin contact with NaOH.  

- ALP Assay Solution upon thawing should be shielded from light and aliquoted during the first use to prolong product 

shelf life.  

- Nitrophenol has a molar extinction coefficient of 18,000 M
-1

cm
-1

 at 405 nm.  
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