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Quantification of enzymes and metabolites  
 

Assay features

Principle 

Firefly luciferase catalyses the reaction: 

ATP+D-luciferin+O2 → 

AMP+pyrophosphate+oxyluciferin+CO2+light 

Consequently, ATP is depleted in the reaction, but at 

low levels of luciferase very little ATP is consumed  and 

the light emitted is essentially constant. With ATP 

Reagent SL the rate of the ATP depletion and the decay 

rate of the light emission are below 0.9 % per minute. 

The addition of an ATP-depleting reaction will increase 

the decay rate and an ATP-forming reaction will 

increase the light emission. 

The Michaelis-Menten equation, v/Vmax= S/(S+Km), 

says that v (the light intensity) is proportional to S (the 

ATP concentration), if S is negligible compared to Km 

(the Michaelis-Menten constant). Under these 

circumstances and combined with the previous 

paragraph it follows that the light emission is 

essentially proportional to the ATP concentration 

throughout the entire measurement. Thus ATP-

depleting and ATP-forming reactions can be 

continuously monitored by measuring the light. 

With ATP Reagent SL the light emission is proportional 

to the ATP concentration from the detection limit to 1 

µmol/L. The detection limit depends on the sensitivity 

of the luminometer.  Figure 1 shows the 4 kinds of ATP 

formation and depletion reactions that can be 

continuously monitored by ATP Kit SL. Endpoint ATP 

formation assays ends with adding ATP Standard to 

make possible the calculation of ATP in moles from 

relative light units.   

Figure 1: The various types of assays that can be monitored using 

the ATP Kit SL. Addition of starting reagent, reaching the endpoint 

and addition of ATP standard for calibration are shown with green, 

blue, and red arrows. 

Similarly, kinetic ATP formation assays rates are 

calculated in moles per minute. ATP-depleting assays 

begins with adding ATP standard. In kinetic ATP-

depleting assays the rate constant is obtain from 

ln(light signal) versus time. 

In endpoint assays the depleted ATP is calculated in 

moles. If a kinetic ATP depletion reaction follows first-

order kinetics a plot of the natural logarithm of light 

intensity versus time gives a straight line with a slope 

equal to the rate constant of the reaction. 

ATP assays shall always be individually calibrated by 

measuring the light before and after adding a known 

amount of ATP Standard (1, 2). Furthermore, the 

highest quality of D-luciferin  shall be used (3).

• ATP can be continuously monitored in ATP-
forming and ATP-depleting reactions in assays of
enzymes and metabolites.

• Low ATP depletion by the luciferase reaction (<0.9
% per minute)

• Reconstituted reagent can be used for 3 months if
stored in a refrigerator

• Wide linear range from 10-12 to 10-6 mol/L
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Examples of applications 

1. Enzymes and metabolites (kinetic ATP formation): ADP, pyruvate kinase, adenylate kinase (4), creatine kinase

isoenzymes (5), farnesyl pyrophosphate synthase (6)

2. Metabolites (endpoint ATP formation): ATP/ADP/AMP (7), phosphocreatine (8), pyrophosphate (9)

3. Enzymes and metabolites (kinetic ATP depletion): protein kinases (10), aminoacyl-tRNA synthetase (11),

ATPase (12), glycerol (13, 14)

4. Metabolites (endpoint ATP depletion): urea (15), calibration of ATP standards using a glucose standard (2)

5. ATP Kit SL can also be used to continuously monitor cell lysis, oxidative phosphorylation,

photophosphorylation, and pyrosequencing (cf. separate application note)

Equipment 
Manual or automatic tube luminometers with or without reagent dispensers can be used as well as microplate 

luminometers, multimode readers, scintillation counters or CCD cameras. BioThema can help you to find the best 

instrument for your application. 

Analytical Procedure for ATP formation reactions 

1. Add reconstituted ATP Reagent SL and buffer to cuvette or microplate.

2. Add sample (metabolite or enzyme) and auxiliary reagents to start the reaction.

3. Monitor the reaction by measuring the light intensity.

4. Add ATP Standard and measure the increase of the light intensity to calibrate the assay.

Analytical Procedure for ATP depletion reactions 
1. Add reconstituted ATP Reagent SL and buffer to cuvette or microplate.

2. Add ATP Standard.

3. Add sample (metabolite or enzyme) and auxiliary reagents to start the reaction.

4. Monitor the reaction by measuring the light intensity.

Calculations and interpretations 
BioThema will be happy to provide detailed technical support when setting up the type of assays described in this 

application note. Please contact support@biothema.com. 

More information 
Please find below hyperlinks to product pages which include overviews of the analytical procedures, SDSs and 

price. Please place your order at order@biothema.com.  

Link to ATP Kit SL 
144-041 

Biozym Part Nr: 290010 ATP Kit SL, 1000 Tests
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