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Disclaimer

The protocol content here is for informational purposes only and does not constitute legal, medical, clinical,

or safety advice, or otherwise; content added to protocols.io is not peer reviewed and may not have

undergone a formal approval of any kind. Information presented in this protocol should not substitute for

independent professional judgement, advice, diagnosis, or treatment. Any action you take or refrain from

taking, using or relying upon the information presented here is strictly at your own risk. You agree that

neither the Company nor any of the authors, contributors, administrators, or anyone else associated with

protocols.io, can be held 

Abstract

ATP-binding cassette (ABC) transporter assays are used to study the activity and interaction of drugs with ABC

transporters P-gp, BCRP, and BSEP, which are crucial for drug absorption, distribution, and excretion. 

These assays measure the effect of a test compound on the transport of a known probe substrate by the

transporter. By quantifying the amount of substrate transported in the presence and absence of the test

compound, researchers can determine the degree of inhibition. 

ATP-binding cassette (ABC) transporters are a family of protein pumps that move molecules across cell

membranes, playing a crucial role in drug absorption, distribution, and excretion. 

These assays help determine if a drug is a substrate or inhibitor of a specific ABC transporter, impacting its

pharmacokinetic properties and potential for drug-drug interactions. Common assay types include vesicular

transport assays, cell-based uptake assays, and ATPase assays. 
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Safety warnings

Always wear appropriate PPE for this protocol

Refer to Material Safety Data Sheets for additional safety and handling information.
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Summary

1 These assays measure the effect of a test compound on the transport of a known probe

substrate by the transporter. By quantifying the amount of substrate transported in the

presence and absence of the test compound, researchers can determine the degree of

inhibition. 

Principle:

These assays utilize a "probe substrate" - a compound known to be transported by

the specific ABC transporter. 

Inhibition Assay:

The test compound (potential inhibitor) is co-incubated with the probe substrate and

the transporter, and the amount of substrate transported is measured. If the test

compound inhibits the transporter, the amount of substrate transported will be

reduced. 

IC50:

The concentration of the test compound required to inhibit the transporter by 50% is

measured

Sample Preparation

2 The membrane vesicles (MV) prepared from HEK293 cells over expressing human or

other species specific ABC transporters (from SOLVO) and transporter specific

substrates are added into a standard 96 well plate. 

Assay

3 Test compounds, reference inhibitor or vehicle control (1% DMSO) are pre-incubated

with the MV at 37 °C for 15 min. 

4 Subsequently ATP or AMP is added to the plate and incubated at 37 °C for 5 min (BESP)

or 1 min (P-gp and BCRP). 

5 The reaction is stopped by adding cold washing buffer. 

The membrane vesicles are washed. 

6 The amount of transporter specific substrate accumulated inside the MV is quantified by

LC-MS using peak ratio of the peak area of transporter specific substrate vs. the peak

area of the internal standard. 
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Transp
orter

Vesicles Substrate Reference
Inhibitor

P-gp P-gp-HEK
Vesicles

N-methyl-
quinidine (1 µM)

verapamil

BCRP BCRP-HEK
Vesicles

Estrone 3-sulfate
(1 µM)

Ko143

BSEP BSEP-HEK
Vesicles

taurocholic acid
(0.1 µM) cyclosporine

A

Data Analysis

7 The percent of control is calculated using the equation below. 

The IC50 value is determined by non-linear regression analysis of the

concentration-response curve using the Hill equation. 

𝐶𝑜𝑛𝑡𝑟𝑜𝑙 (%) = (𝐶𝑜𝑚𝑝𝑜𝑢𝑛𝑑 − 𝐵𝑎𝑐𝑘𝑔𝑟𝑜𝑢𝑛𝑑) / (𝑉𝑒ℎ𝑖𝑐𝑙𝑒 𝑐𝑜𝑛𝑡𝑟𝑜𝑙 − 𝐵𝑎𝑐𝑘𝑔𝑟𝑜𝑢𝑛𝑑) ×
100 

Compound is the individual peak ratio obtained in the presence of the

test compound and ATP. 

Vehicle control is the mean peak ratio obtained in the presence of vehicle control (1%

DMSO) and ATP. 

Background is the mean peak ratio obtained in the presence of vehicle control and in

the absence of ATP.

Protocol references

Prediction of drug–ABC-transporter interaction — Recent advances and future challenges

https://doi.org/10.1016/j.addr.2015.03.001

Acknowledgements

Grateful to Concept Life Sciences for supplying the original protocol summary

protocols.io | https://dx.doi.org/10.17504/protocols.io.81wgbkbzngpk/v1 August 3, 2025 5/5

https://doi.org/10.1016/j.addr.2015.03.001
https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.81wgbkbzngpk/v1

