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CHIR99021 sls J U550 5, SnS Sbo,b L ADMET clio pnt—¥ J g

ADMET ot goas CHIR99021 La g ls 780 Sl guas
Molecular Weight 465.344 130.0- 725.0
Total SASA (Solvent Accessible Surface Area) 673.371 300:0 -1000.0
Hydrophobic SASA 167.492 0.0 - 750.0
Hydrophilic SASA 142.113 7.0 -.330.0
Carbon Pi SASA 269.187 0.0 -450.0
Weakly Polar SASA (WPSA) 94.580 0.0-175.0
Molecular Volume ([°) 1282.826 500.0 - 2000.0
vdW Polar SA (PSA)(%) 106.551 7.0 - 200.0
No. of Rotatable Bonds 8.000 0.0-15.0
Solute Globularity (Sphere = 1) 0.848 0.75-0.95
log P for hexadecane/gas 14.363 4.0 -18.0
log P for octanol/gas 23.281 8.0-35.0
log P for water/gas 13:695 4.0-45.0
log P for octanol/water 3.847 -2.0-+6.5
log S for aqueous solubility (mol.dm™) -6.017 -6.5-+0.5
log K hsa Serum Protein Binding 0.356 -1.5-+1.5
log BB for brain/blood barier -1.004 -3.0-+1.2
No. of Primary Metabolites 3 1.0 -8.0
HERG K+ Channel Blockage: log IC50 -5.277 concern below -5
Apparent Caco-2 Permeability (nm/s) 444 <25 poor, >500 great
Apparent MDCK Permeability (nm/s) 679 <25 poor, >500 great
log Kp for skin permeability (Kp in cm/h) -2.422
Jm, max transdermal transport rate (ug/cm>.h) 0.002
Lipinski’s Rule of 5 Violations 0 maximum is 4
Jorgensen’s Rule of 3 Violations 1 maximum is 3
% Human Oral Absorption in'gastrointestinal (GI) 97 <25% is poor
Total QPlog Po/w (Lipophilicity) 3.847
Total -log S 6.017
Total log P MDCK (Madin-Darby Canine Kidney) 2.832
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Abstract

Glycogen synthase kinase 3 beta (GSK3p) is a multifunctional serine/thronine kinase
that play as a bottleneck protein in the WNT signaling pathway in various functions of
pluripotent stem cells (PSCs) such as Self-renewal, survival and differentiation. Since the
inhibition of GSK3[ leads to the differentiation of PSCs, the use of appropriate inhibitors
that inhibit GSK3p at lower concentrations can be economically affordable. One of the most
important inhibitors is CHIR99021, which can improve the culture and differentiation
systems of PSCs. Present study aimed to investigate the molecular dynamics (MD)
simulation such as Root Means Square Deviation (RMSD), Root Means Square fluctuation
(RMSF), number of hydrogen bonds, principal component analysis (PCA), radius of
gyration, Gibbs free energy landscape, in the presence and absence of CHIR99021 were
evaluated and the stability and structural changes of GSK3p protein were simulated using
GROMACS 2021.1 software. In addition, the pharmacokinetic properties of this compound
were predicted using Schrodinger, LLC, New York, NY, Release 2015-2 software. The
results of these studies showed that CHIR99021 binds to the active site of GSK3 through
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hydrogen bonding and produces its inhibitory effect, thus causing instability of the GSK3
structure. Docking and computational analysis confirmed that this chemical compound can
be effectively used for directing cell fate and differentiation of PSCs.

Keywords: pluripotent stem cells (PSCs); CHIR99021; GSK3pB;» ADMET;
molecular dynamics (MD) simulation; Molecular docking



