Optimization of compounds ADMET properties via machine-learning-based tools

Sabina Podlewskal2* Rafat Kafell

'Maj Institute of Pharmacology Polish Academy of Sciences, 12 Smetna Street, 31-343 Krakéw, Poland
> Department of Technology and Biotechnology of Drugs, Jagiellonian University, Medical College, Medyczna Street 9,
30-688 Cracow, Poland

*e-mail: smusz@if-pan.krakow.p|

Table 1. A summary of some of the available tools for ADMET properties predictions.
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Figure 1. Properties evaluated via the constructed tool
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Existing tools

Existing tools for ADMET properties predictions (both commercial and freely available) are gathered in
Table 1. Due to the high number of tools of such a type, only the most popular examples are provided. . . . .
They are mostly ligand-based tools, and two classes of models are constructed — classification ones Flgu re 2. Standard deviation values of half-lifetimes between human; rat
(mutagenesic/non-mutagenesic, stable/unstable, soluble/insoluble, etc.) or regression tools. The and mouse data

application of the tools of the latter type is connected with the formation of the QSAR-type models, in
which the quantitative impact of particular structural moieties on considered parameters is examined.
Many comprehensive software packages for ADMET properties evaluation are available, such as

ADMET Predictor, CASE ULTRA, DEREK, META-PC, METEOR, ONCOLOGIC, PASS, TOPKAT, and Example output .
VIRTUALTOXLAB. Moreover, the initial characteristics of physicochemical and pharmacokinetic An example output obtained by the constructed tool is presented in Figure 3. The summary
properties are offered in most packages of software for molecular modeling, such as QikProp in the describes the compound representation used, the predictive model applied, the number of input
Schrodinger Suite, Molecular Descriptors in the MOE, or ADMET and Predictive Toxicology from the compounds and the number of compounds assigned to a particular metabolic stability class.
BIOVIA Discovery Studio. A number of individual ADMET properties can also be evaluated via various Detailed results are gathered in a table with the SMILES of a compound, the predicted value of half-
online servers, such as ALOGPS, Molinspiration, PreADMET, MetaPrint2D, MetaPred or Pred-hERG. lifetime and the metabolic stability class to which a compound was assigned. Additionally, in order to
perform a more detailed analysis, the ten most similar compounds from the training set (in terms of
Tanimoto metric-based similarity) can be downloaded for each of the analyzed structures.
4
Methods \
The data for the construction of the tool for metabolic stability predictions were collected from the Summary
ChEMBL database. All records with the T1/2 parameter reported were downloaded, and separate sets S
referring to human, rat and mouse experiments were prepared (standard deviation of data obtained Model: human
for human, mouse, and rat data for justification of preparation of separate models is presented in N e i
Figure 2). The compounds were represented with the use of the 1- and 2-dimensional PaDEL- Number of compounds with low metabolic stability: 0
Descriptors (1d2d descriptors) and Extended Fingerprint (ExtFP) from the same software package. — m— T e [ ——
The constructed tool predicts the numerical value of metabolic stability with the predictive model 1_JICCNCCC(eloceel)Celeceee e leee(Clicel 8.647 medium Download
2 [[cecNCCC(cleccol)elece(F)ecl)eleee(Cl)ecl 6.854 medium Download

COclcec(CNCCC(c2cecec)c2ec3e(ecc2)OCO3)cecl 9.453 medium Download

based on the application of the two types of machine learning algorithms. The first one, SMOreg -

which is a modification of the very popular and efficient algorithm Support Vector Machine (SVM) into 4_||COetece(CNCCC(e2eee02)e26(0C )cece2)cet 9.36 medium Downioad
. o ¢ c . c . c c 5 Ccleec(C(CYC)CC(C)NCce2eece(C(F)F)F)ec2)ol 7.959 medium Download

Sequential Minimal Optimization (SMO) and adjusted for performing regression tasks and two S e e i —
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medium Download

clcee(CCNC2CCCN(e3nc(C)ede(ece(C)ecd)n3)CC2)ecl 8.491 medium Download

classification algorithms — SMO and Random Forest. However, in order to enable easier

interpretability of the outcome of regression experiments, compounds are also divided into three RN — - —
classes according to metabolic stability values — low, medium, and high — and the results are colored [10_Jlcccic)occe(coNCereeeeed)(e2oec(Cee2)Cl 1396 fhigh ] oo
accordingly. For each of the analyzed structures, the ten most similar compounds from the training set .
(Tanimoto metric, topological fingerprint from RDKit package) are found and provided in separate files Flgu re 3. Example output.
for manual inspection (the particular chemical structure is provided only once and the median half-
lifetime value is given). Structures for analysis online can be submitted as a sdf file or drawn using the
MarvinJS plugin. ACkﬂOWl edg ments
/ The study was supported by the grant OPUS 2018/31/B/NZ2/00165 financed by the National Science Centre,

Poland (www.ncn.gov.pl).

6th International Electronic Conference on -
©. Medicinal Chemistry | ¢
# 1-30 November 2020




