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Signaling proteins: structure and function mechanisms  

Krishna, Ravi, Yossa
PNAS 2021; Sci. Adv. 2021; Pharmaceuticals, 2022



BRAF LLRins506 insertion mutations

• Mutation leads to constitutive 
activation of BRAF

• Mutant BRAF LLRins506 resistant to 
BRAF V600E drugs

– dabrafenib & vemurafenib (approved)
– PLX8394 (preclinical trails)

• Insertion occurs in ɑC-β4 loop region
– Part of dimer interface
– Proximal to R-spine



Insights from computational modeling and simulations

Krishna



Cannabinoid biosynthesis
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Rational mutagenesis
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colorimetric data
• 55 variants/mutants
• 60 substrates
• Total ~ 3000 datapoints

Enzyme engineering for industry biocatalysis

BII, ICES, SIFBI, IHPC
Pfizer, gsk, MSD, 
syngenta
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Fully automated modelling, docking, optimization and 
featurization pipeline

Modeling➞Docking➞AI pipeline

Shreyas



Ligand discovery                                                                 (GIS, SIFBI, NCCS) 

iScience 2021; IJMS 2020, Joint TD 2021           Weina, Lina

Novel RAF inhibitors 
confirmed by experiments



AI-enhanced ligand discovery                                                                (BII)

Catharine, Achal, Chaitanya 



Arch. Tox. 2021 (1).   Chaitanya

Food and chemical safety: nuclear receptors                             (BII, IMCB) 



Julian, Ravi, Wan, Fu

Food and chemical safety: cytochrome P450 enzymes               (BII, NUS) 

Arch. Tox 2021 (2), Mol. Pharm. 2021 (1,2), DMD 2021, DMD 2022
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