Computational modeling of protein-ligand interactions
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Signaling proteins: structure and function mechanisms

Diversity of lipid GPCR structwr e, function, dynamics, & pharmacology
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BRAF LLR"*% insertion mutations
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 Mutation leads to constitutive
activation of BRAF

 Mutant BRAF LLRins506 resistant to
BRAF V600E drugs
— dabrafenib & vemurafenib (approved)
— PLX8394 (preclinical trails)
* Insertion occurs in aC-34 loop region
— Part of dimer interface
— Proximal to R-spine
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Insights from computational modeling and simulations

Hydrophobic Contacts formed by
The508/Leu508*
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Cannabinoid biosynthesis & SynCTI
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Rational mutagenesis
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Glide XP docking score wrt WT
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Enzyme engineering for industry biocatalysis

colorimetric data
» 55 variants/mutants

* 60 substrates

» Total ~ 3000 datapoints
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Modeling—Docking—Al pipeline
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Fully automated modelling, docking, optimization and 4Tm4_-

featurization pipeline
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Ligand discovery (GIS, SIFBI, NCCS)
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Al-enhanced ligand discovery (BII)

Hundreds of and

hundreds of t is of ligands, feafurued in a variety of ways, used to train novel machine learners.
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Food and chemical safety: nuclear receptors

(BII, IMCB)
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Berzophenone-2 Trticonazole Nilutarmsde Esfenvalerate Thakdomide Trsodothyronine
Rank 14 (669) 4 (1565) 33 (327) 16 (117) 16 (1578) 28 (21)

Fatty acids

Furannonanoic acid (FNA)
Furanundcanoic acid (FUA)*
Docosahexaenoic acid (DHA)
Eicosapentaenoic acid (EPA)
Doceapentaenoic acid (DPA)
Eicosatrienoic acid (ESA)
Phytomonic acid (PTA)
Ricinoleic acid (ROA)
Pinolenic acid (PLA)

Arch. Tox. 2021 (1).

Hybrid Score Kd (uM)

-11.19 135.7
-11.16 248.7
-11.14 593
-10.12 6294
-10.10 3960
-10.01  >10000.00

9.89 1029
970  >10000.00
927  >10000.00
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Food and chemical safety: cytochrome P450 enzymes (Bll, NUS)

-
3
-8
c

-

Methods
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