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Outline

e Introduction to ADMET Predictor

* New Features in Version 10.4

» Software Demonstration
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" ADMET Predictor Overview
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PBPK Simulation: Methodology

ACAT™ Model* + Compartmental Model
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Simulate fraction absorbed and bioavailable

Process status:

Species Rat

Dosage form ) IR Tablet IV Bolus

Dose(s) [ma]

] % Absorbed Prefix: | %6Fa_hum-

Bioavailable Prefix: | %Fb_hum-

Clearance parameter

Type Liver microsomes b

Prefemed value

ul/min/mg HLM

CVP_HLM_CLint
Preferred %unbound <Unbound>
Fallback value CYP_HLM_CLint
Fallback “unbound <Unbound:

Advanced

Advanced simulation parameters
Species

Human

logD

Solubilty [mg/mL]

at pH

Solubility factor

Permeability [cm/s = 1074]

Unbound in plasma [%]

Blood to plasma ratio

Volume of distribution [L/g]

First-pass extraction [%]

Dosing interval [h]

] Include renal temm fup * GFR) in plasma clearance calculation

Cancel OK

S+logP

5+5w
5+pH_Satd

SolFactor
S+Peff
hum_fup%

Use adjusted fup

RBP
<Mechanistic>

<Mechanistic>

Cancel

Mechanistic Absorption
Modeling (MAM)

Undissolved

Stomach

Duodenum Jejunum 1

Jejunum 2 lleum 1 lleum 2 lleum 3 Caecum

Asc Colon

Unreleased

BRE
H

Dissolved

Enterocyte

Passive (trans and
para cellular) diffusion

Portal Vein

Systemic clearance
(used to compute steady
state concentration)

Q@ Plasma Concentration - ALPRAZOLAM

aryelry |

1

—

Kidney 2

Concentration [ng/mL]

Plasma Concentration - ALPRAZOLAM

Species: human
Route: IR tablet
Dose: 10.0 mg

%Fa: 82.81

%Fb: 66.54

Cmax: 31.34 ng/mL
Tmax: 1.90 h

AUC: 457.76 ng-h/mL
AUCinf: 459.27 ng-h/mL
CL:14.49L/h

CLp: 1449 Uh

THalf: 4.70 h
Vd:98.19 L

0w

Time [h]
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Additional Features

@ pKa Microstate Display - CETIRIZINE

K<>aaaq H
[~ H dissociation probabilities [” Atom numbers ™ Microconstants

1 acidic atom(s): 3(-OH)
2 basic atom(s}: 8(> N 11(> N-)

Only microspecies contributing more than 1.0% are displayed
Aliphatic -OH groups were ignored

Aliphatic amides were ignored

Carbon protonation was ignored
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\
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Additional Features

) LogD Profile - CEPHALEXIN

H

LogD Profile - CEPHALEXIN
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itional Features

@ Structure Sensitivity Analysis

B E %

~ Data and Models Terfenadine -- hERG blocker

|hERG_Filter

Molecule Prediction
b Terfenadine ~hERG blo

Atamic Scares
& None " Scaled

Atom Coloring

[
J/

| 12% of scores lie outside the thresholds

hERG_Filter  [R/G - G=Yes]

[ Local Mormalization
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42 BCS/DCS Explorer

Additional Features

Compound

Doses [mg]

Solubility [mg/mL]

Permeability [cm/s x104]

AMOXICILLIN
BUPROPION
CELECOXIB

CEFLIME

. EFAVIRENZ

5,50;500
5:50:500
5,50;500
5,50:500

5,50;500

3249

0497

0.006

0.740

0.001

| %Rl BH

0.272 [¥=1014 ¥ = 419 BUPROPION Smg

4.209 Biopharmaceutical Classification System

2107
0.382

5.298

AMOXICILLIN
BUPROPION
CELECOXIB
CEFIXIME
EFAVIRENZ

Permeability [cm/s x 10°4]

1E+003 1E+004

Dose/solubility [mL]
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ADMET Predictor Deployment

import Scture

$ ADMET_Predictor.exe -t SDF -m SIMFaFb Data.sdf

Command line

B=RADLZ
ADMET prodictor
Batch

R e
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Outline

e Introduction to ADMET Predictor

* New Features in Version 10.4

» Software Demonstration
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3D Conformer Generation

Methodology described in ADMET Predictor user manual

*  MMFF94s* force field, macrocycles handled using distance geometry, no fragment library
Configuration and deployment

e Option for single or multiple conformers

e Option for level of energy minimization

* Option to incorporate user-defined 3D templates

e Available from user interface and command line (Windows/Linux)

Simplifies the use of our existing ADMET models built using our
3D molecular and atomic descriptors

&P simulationsPlus *Halgren TA. J Comp Chem 17 490 (1996)
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3D Conformers: Performance

e Ability to reproduce PDB crystal structures was evaluated using the option to
generate a diverse set of conformers

JOURNAL OF
R AN o e . J. Chem. Inf. Model. 2007, 47, 10671086

Conformational Sampling of Small
Molecules With iCon: Performance mational Sampling of Bioactive Molecules: A Comparative Study

|Ber1chmarkng Commercial Conformer Ensemble Generator Assessment in Comparison With
Nils-Ole Friedrich,” Christina de Bruyn Kops,
and Johannes Kirchmair*

Florian Flachsenberg,” Kai Sommer,” Mat OMEGA K. Agrs s.*T Alan C. Gibbs.” Fangqiang Zhu." Sergei Iz1z and Eric Martin}

Giulio Poli’, Thomas Seidel> and Thierry Langer?

* ADMET Predictor is competitive with other commercial
tools, with similar mean and median RMSD values

WS V & |

PDB 2FV]) —ROO

when using equivalent software settings NN Y

* Requesting user evaluation/feedback: No additional s "‘1\_‘1 F_
I ill ired for this f ionali — ,
icense will be required for this functionality RMSD = 0.29 , -
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3D Conformers: AIDD Case Study

-

-
A
L

 AIDD is used to discover compounds
simultaneously optimized across multiple
target objectives defined by the user

e External applications — such as AutoDock

Vina® —can be used to compute the
objectives '

 Using ADMET Predictor for 3D conformer
generation, AIDD discovered several novel -
compounds with good predicted ADMET
profiles and high docking scores against I
the BACE1 enzyme r

-

https://www.simulations-plus.com/resource-center

*https://vina.scripps.edu @B simulationsPlus
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3D Conformers: Future Work

* Improvements to conformer generation algorithms

 QOption to use fragments, improved macrocycle conformer sampling

 Improvements to ADMET property prediction

* New 3D descriptors and/or modeling techniques

* New functionality for 3D virtual screening J D
e 3D shape + feature similarity o” J

: !
e Prototype based only on volume overlap /)-\ J

yields results similar to literature \‘J:\/ Q
E o

| . ¥
*Rush T et al. ] Med Chem 48 1489 (2005) BB SimulationsPlus  Tanimoto Similarity = 0.8
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HTPK Enhancements

Support for mouse physiology

* New models for CLint (LM and hepatocytes), fup and RBP
Cmin added as new result parameter

e Steady-state Cmin in the dose-optimization workflow

Command line option to save a file with values used for each
HTPK input parameter, for each compound

Command line supports a fallback value for the clearance source
(e.g., microsomes versus hepatocytes)

User interface allows a subset of result columns to be saved and
displayed
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HTPK: Validation

Evaluation of the Success of High-Throughput Physiologically Based
Pharmacokinetic (HT-PBPK) Modeling Predictions to Inform Early
Drug Discovery

Doha I\.:Lq:L Neil Parrott, Gerhard F. Ecker, and Andrés Olivares-Moral

Cite This: htt )i.org/ 10,102 1/acs.molpharmaceut.2 I: Read Online

ABSTRACT: Minimizing in vitro and in vivo ng in early drug ry with the use of
pharmacokinetic (PBPK) modeling and machine learni L) approaches has

‘ ROChe Pharma ResearCh and l Rl I:|:|llltu reduce discovery e times and :Lrumal :\p:rlm:nrarmn the prediction
; : [ i I |_{\.
Early Development (pRED) of compounds

L Depa rtment Of Pha I’maceutlca| approach, © ring : 3PK me , Compoune -Dr
N . . : which all nnfrhe- necessary i s and PK ¢ railab sed fc m:nr L‘lﬁ:r:nr
Sciences, University of Vienna e aane eie e _

e HTPK provides useful estimates |[RHESSINENTETIIN

. $ d that bottom-up PBPK mod was a l‘ and l‘ )
of PK parameters at discovery : 122 to 3 , using both direct mw an
9 q q p 5T g
stage, and is viable alternative to cling
. jon om huu:t. to nu_f_u ln Lundu_t.mn, a burmm up l’t‘ Pl\ ann_{ HT-PBPK appm:uh an
fu | | P B P K m Od el I ng succe ulu]l" Pr:dur the Pl\ Param:r s and guide early discovery by informing compound prioritization, provided that good in vitro

assays are in place for key parameters \-uLh as clearance.



Ames Model Improvements

11 Ames models rebuilt using new proprietary data obtained from the
Ames/QSAR International Challenge Project from the Japanese National
Institute of Health Sciences (NIHS)

Data was examined and validated by Ames-test experts from NIHS and
academia

Expanded training sets have significantly enhanced the chemical coverage
and reliability of the models, without loss of performance

APX.3 3815 945 2190 2364 3615 3445 803 2053 2210 3347 11736

APX.4 5076 2280 3501 3687 4926 4662 2123 3344 3538 4606 13141
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REST APl Enhancements

 New URI: /run_cmd

* Simulates a command-line run on the server using the standard
ADMET Predictor command-line argument syntax

* Nore-loading of ADMET models or possibility of license contention

e Adds functionality missing in first release, such as predicting the
predominant ionization microstate at a user-specified pH value

* Cp-time data can be collected during HTPK simulations

* Time points can be sampled to reduce network bandwidth

* Service can run on Linux as well as Windows

@B SimulationsPlus
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Improved Tautomer Standardization Model

Tautomer training set has been greatly extended
using TautoBase™ and other literature sources

* Presented at 2022 MIDD Conference

https://www.simulations-plus.com/resource-center

No additional license is required
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More New Features in APX.4

New command-line workflows
— 3D : conformer generation, energy evaluation, minimization, rigid alignment
— Select compounds from a file using a query
— Add query-based attributes to compounds from a file

Models can be built and deployed using pH-dependent ADMET
properties and/or descriptors calculated at a user-specified pH value

New command-line option for SD file input to preserve as much of
the original SD records as possible in the SD output

— For example, all explicit hydrogen atoms

@B SimulationsPlus
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More New Features in APX.4

New modeling descriptors added
— T _Lipole, N_AntiArom, N_PiSysAtoms, ddRepul, IpRepul

Support for user-defined attributes based on equations with generic
parameters mapped at runtime to constants or numeric attributes

Support for user-defined transforms to modify spreadsheet columns
Enhanced options for combining spreadsheet columns

— Minimum, maximum, average, merge (replace missing values)

The R Group Analyzer has improved handling of stereochemistry
when defining unique R group substituents

@B SimulationsPlus
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Outline

e Introduction to ADMET Predictor

* New Features in Version 10.4

e Software Demonstration
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Thank You!

www.simulations-plus.com

info@simulations-plus.com
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