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Background

P-gp and BCRP are two efflux transporters from the ABC-transporter superfamily. They work in concert to expel their

xenobiotics substrates out of the liver or block their access to the brain, for example. They both play a role in drug
pharmacokinetics and drug-drug interactions. Although they share common inhibitors, the overlap is not total and it would be
interesting to predict and understand the inhibition profile of small molecules towards P-gp and BCRP.
In this work, we used a semi-automatized workflow to collect and assemble inhibition data for both transporters. The dataset
is then used to build in silico profiling models.

Data collection workflow

Conclusion and perspectives:
In this study, we designed a workflow that automatizes the painful process
of pharmacological data collection. The workflow can be reused to query for
any protein target(s) available in the Open PHACTS discovery platform [3]. It
was used here to collect a dataset of 161 compounds with inhibition data for
both P-gp and BCRP. Models were built, and although the quality of the
models is not overwhelming, we were able to extract information about the
characteristics of the specific inhibitors.
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Multi-class classification for P-gp/BCRP profiling

1. The label powerset transformation

descriptors
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0 27

1 48

2 39

3 47

2. Four-class classification

Algorithm Descriptors Accuracy Kappa AUC

Neural network Maccs 59.0% 0.44 0.79

5 Nearest Neighbours MOE 2D 60.2% 0.46 0.80

RotationForest Maccs 62.7% 0.50 0.84

SVM polynomial ECFP 70.2% 0.6 0.84

RandomForest ECFP 67.1% 0.55 0.88

3. Focusing on the 3 types of inhibitors: classes 1, 2 and 3

Algorithm Descriptors Accuracy Kappa AUC

J48, attribute selection 71 MOE 2D 61.6% 0.42 0.73

Jrip, attribute selection 71 MOE 2D 57.8% 0.36 0.70

Bagging of J48 71 MOE 2D 65.0% 0.47 0.82

Most important descriptors: 
SlogP
the number of hydrophobic atoms
the number of donor and acceptor atoms
the Wiener path (sum of the lengths of the shortest 
paths between all pairs of heavy atoms)
the number of aromatic atoms 

4. Distinguishing the specific inhibitors

SlogP

Literature data: 978 unique compounds measured
for their BCRP inhibitory activity extracted from 47 
sources : 433 actives/545 inactives [1]
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Open data: 2507 bioactivities
measured on BCRP/P-gp:

BCRP: 617 bioactivities (473 actives)
Pgp:  1890 bioactivities (1260 actives)

Target Pharmacology: List
62 targets
x bioactivities
x compounds

Filters Remove rows with: 
*) Unspecified activity values
*) Potential data errors

Open PHACTS Target 
Pharmacology query

BCRP: 619 bioactivities
Pgp: 1909 bioactivities

Implemented is a filter for:
-Activity endpoint: ‘IC50’, ‘EC50’ ‘Ki’
- Activity unit: nanomolar

Calculate -logActivity values [molar]

Set -logActivity threshold: 
>5 (<10µM) means active

Generate
compound/target pair 

matrix

Merge Literature data & Open data

2279 compounds measured on BCRP 
and/or P-gp

Remove compounds with 
bioactivity label clashes 

(median = 0.5)

2236 compounds

Keep only compounds 
with measurments on 

both BCRP and Pgp

161 compounds
For generating
classification

models

Heatmap respresentation of bioactivities
measured against BCRP/Pgp;

(red bars…..active; blue bars…..inactive)

Open data:

•The data retrieval, processing,and visualization
steps have been performed by using a KNIME
workflow [2]

•Underlying open data sources are explored by
using Open PHACTS [3] API calls.

•This workflow is fully flexible and can be
adapted to any protein target where there is
information in the Open PHACTS Discovery
Platform.


