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a b s t r a c t 

A large set of multi-kinase inhibitors with high-confidence 

activity data was assembled and used to generate network 

representations revealing kinase relationships based upon 

shared inhibitors [1] . Compounds and activity annotations 

were originally selected from public repositories and orga- 

nized in an in-house database from which the data set was 

extracted and curated. The new data set comprises more 

than 36,0 0 0 inhibitors with multiple activity annotations for 

a total of 420 human kinases (providing 81% coverage of 

the human kinome), representing a total of ∼127,0 0 0 kinase- 

inhibitor interactions. Use of the data is not limited to the 

network application reported in [1] . It can also be used, for 

example, for different types of compound promiscuity anal- 

ysis or machine learning (such a multi-task modeling). In 

addition, the data set provides a large resource for comple- 

menting kinase drug discovery projects with external com- 

pound information. 
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i  
Specifications Table 

Subject Drug discovery 

Specific subject 

area 

Computational analysis of compounds and activity data to explore inhibitor-based kinase 

relationships and identify representative kinases. 

Type of data Table 

Figure 

How data were 

acquired 

Data were acquired from a pre-established in-house database [2] and curated for applications 

using inhibitors with multi-kinase activity. 

Data format Secondary data 

Table (consistently formated) 

Parameters for 

data collection 

The following compound selection criteria were applied: 

(1) Inhibitors of human kinases, 

(2) multi-kinase activity, 

(3) valid SMILES representation [3] , 

(4) standard potency measurements, 

(5) minimum potency of 1 μM. 

Description of 

data collection 

The source database of kinase inhibitors [2] , from which the multi-kinase inhibitor data set 

reported herein was curated, was originally assembled from seven major compound 

repositories including ChEMBL [4] , PubChem [5] , Probes and Drugs Portal [6] , BindingDB [7] , 

PDBbind [8] , ProteomicsDB [9] , and Drug Target Commons [10] . 

Data source 

location 

Department of Life Science Informatics, B-IT, University of Bonn, Endenicher Allee 19c, d -53,115 

Bonn, Germany. 

Data accessibility The data set is freely available for download from the public university cloud as a formated 

data file (csv format) via the following link: https://uni-bonn.sciebo.de/s/reyHRZXYW1D26sq 

Related research 

article 

O. Laufkoetter, S. Laufer, J. Bajorath, Identifying representative kinases for inhibitor evaluation 

via systematic analysis of compound-based target relationships, Eur. J. Med. Chem. 204 (2020) 

112641. https://doi.org/10.1016/j.ejmech.2020.112641 [1] 

Value of the Data 

• The large curated set of multi-kinase inhibitors with 81% coverage of the human kinome

provides an extensive resource for promiscuity analysis and the exploration of inhibitor-based

kinase relationships. Systematic organization of these relationships enabled the identification

of small sets of kinases whose inhibitor binding profiles are representative of many others

[1] . 

• The data set is designed to complement kinase drug discovery projects in academia and the

pharmaceutical industry by providing a wealth of inhibitor information for kinases of interest

as well as template compounds for multi-kinase drug design. 

• Representative kinases can be used as primary targets for experimental evaluation of new

inhibitors to estimate their potential for promiscuity across the human kinome. This substan-

tially reduces initial experimental screening effort s. In addition, f or individual kinase targets,

the data set makes it possible to prioritize other kinases having very similar binding charac-

teristics. These kinases can then be used as likely secondary targets to assess the potential

selectivity of newly discovered kinase inhibitors. 

. Data description 

The data set contains a total of 127,009 entries including 123,005 unique kinase-inhibitor

nteractions, 36,628 unique multi-kinase inhibitors, and 420 unique kinase targets. For each

http://creativecommons.org/licenses/by-nc-nd/4.0/
https://uni-bonn.sciebo.de/s/reyHRZXYW1D26sq
https://doi.org/10.1016/j.ejmech.2020.112641
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Fig. 1. Distribution of logarithmic potency values of data set compounds. The distribution is reported in a box plot. The 

vertical black line in the box indicates the median value. 

Fig. 2. Distribution of kinase-inhibitor interactions across kinase groups. Nine kinase groups representing the human 

kinome are listed and color-coded according to the pie chart. 

 

 

 

 

 

 

 

 

 

 

 

 

 

interaction entry, the following information is provided: Compound identifier (CPD_ID), “Non-

stereoAromatic” SMILES representation [3] of the inhibitor, standard potency measurement type,

logarithmic potency value, full kinase name, standard abbreviation of the name, UniProt ID [11] ,

kinase family of the target, kinase group [12] , original source of the inhibitor, and a pan assay in-

terference compound (PAINS) substructure alert, if it was detected using a PAINS filter [13] . The

negative decadic logarithm of original potency measurements (IC 50 , K i , or K d ), was calculated to

yield the “pPot” value. Only inhibitors with pPot ≥ 6.0 were retained. 

Fig. 1 shows the compound potency distribution within the data set. With a median value ˃
7.0 more than half of the inhibitors are active in the nanomolar range. 

Fig. 2 shows the distribution of kinase-inhibitor interactions over kinase groups. With 46%

of the interactions, tyrosine kinases (group TK) dominate the distribution, followed by serine–

threonine kinases (CMGC) with 14%. The remaining groups cover 1% - 10% of the interactions. 

Fig. 3 shows the distribution of the promiscuity degree (number of kinase annotations) of the

inhibitors. The data set contains 32 pan-kinome inhibitors with 100 to 346 kinase annotations.

In addition, there are 453 inhibitors with 20 to 99 kinase annotations. However, most multi-

kinase inhibitors have low to moderate promiscuity. Specifically, 98.7% (36,143) of the inhibitors

comprising the data set are active against at most 10 kinases including 59.1% (21,650) with re-

ported dual-kinase activity. The predominance of multi-kinase inhibitors with low promiscuity

degrees mirrors the observed global distribution of promiscuous bioactive compounds [14] . 
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Fig. 3. Promiscuity degree of kinase inhibitors. The histogram reports the number of kinase inhibitors (y-axis, Count, on 

a logarithmic scale) with increasing promiscuity degree (x-axis, Inhibitor promiscuity degree). The promiscuity degree 

corresponds to the number of kinases an inhibitor is active against. 
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. Experimental design, materials and methods 

The source of multi-kinase inhibitor data set was an in-house compiled database of human

inase inhibitors assembled from public repositories comprising 112,624 unique inhibitors with

ctivity against 426 kinases [1] . As potency measurements, IC 50 , K i , or K d values were mostly

sed. For generating the data set reported herein, we only selected inhibitors with multi-kinase

ctivity applying a general potency threshold of 1 μM (pPot = 6.0), resulting in 36,628 inhibitors

ith activity against 420 kinases, forming a total of 123,005 unique inhibitor-kinase interactions.

he data set is made available in standard .csv format. 

All data selection and preparation steps were carried out using a customized Python script

overing the following six steps: 

(1) Load all required libraries, (2) define functions, (3) load source data, (4) specify filtering

ariables, (5) Identify multi-target inhibitors and process activity data, (6) generate plots ( Fig. 1 -

 ). 

The Python code is also made freely available together with the data set. 
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This is a secondary data set and thus did not involve any human or animal testing. 
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