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https://www.mycancergenome.or
g/content/pathways/map-kinase-
signaling/#ref-1. Accessed 8-2-
2024
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• Historic Challenges

• Lacks deep binding pockets

• RAS-GTP binding at picomolar level – not possible to drug

• Targeting specific KRAS mutations

Targeting RAS
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• KRAS G12C mutation 
favors active form

• KRAS G12C 
inhibitors bind pocket 
of switch II region - 
present only in 
inactive GDP-bound 
conformation, 
trapping KRAS in 
“OFF” state

KRAS G12C Inhibition
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• KRAS mutations in 25-30% NSCLC

• KRAS G12C in ~ 13% Lung Adenocarcinomas

KRAS G12C in NSCLC
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• 126 patients with KRAS G12Cmt metastatic NSCLC
• All had ≥ 1 line of therapy
• FDA accelerated approval 5/28/2021

N Engl J Med. 2021 Jun 24;384(25):2371-2381.
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• 116 patients enrolled
• All had ≥ 1 line of therapy
• Known to penetrate CSF
• Accelerated FDA approval 12/12/2022

N Engl J Med. 2022 Jul 14;387(2):120-131.
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• FDA accelerated approval 6/21/24
• Pts had prior FOLFOX / FOLFIRI + VEGF

N Engl J Med. 2023 Jan 5;388(1):44-54.
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• 38 patients with NSCLC, CRC, or appendiceal CA
• All treated with Adagrasib
• 17/38 had resistance mechanism identified
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• Next Generation KRASG12C inhibitors
• Divarasib 

• More potent and selective 

• Phase 3 trial enrolling in 2024. Direct comparison to Sotorasib / Adagrasib in NSCLC

• Glecirasib 
• Ph2 data in NSCLC reported at ASCO 2024

• Novel combinations
• Chemotherapy

• Checkpoint inhibitor (ASCO 2024)

• VIC-1911 – Aurora Kinase A inhibitor

• Adagrasib + Palbociclib

• Adagrasib + Nab-Sirolumus

• Adagrasib + Olaparib

Next steps for KRASG12C?

16Clinicaltrials.gov – Accessed 8/24
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Drug Phase Began Study

TSN1611 1 / 2 2024

MRTX1133 1 / 2 2023

ASP3082 1 2022

RMC-9805 1 2023

QTX3046 1 2024

QTX3034 1 2024

INCB161734 1 2024

KRAS G12D Inhibitors
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Targeting BRAF
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BRAF Inhibition
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• Rapid resistance
• Up-regulation of bypass pathways
• De novo NRAS or MEK mutations
• Dimerization or variant splicing of BRAF 

V600
• Cutaneous SCC due to paradoxical MAPK 

pathway activation
• Solution: Add MEK inhibitor
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Tumor Cell Resistance to the Inhibit ion of BRAF and MEK1/2 - Scientific Figure on ResearchGate. Available from: 
https://www.researchgate.net/figure/The-history-of-FDA-approval-of-dabrafenib-and-trametinib-Dabrafenib-
and-trametinib-have_fig1_373708629 [accessed 2 Aug 2024]



Drugs Indication Year

Vemurafenib + Cobimetinib Melanoma with BRAF V600E or 
V600K

2015

Encorafenib + Binimetinib Melanoma with BRAF V600E or 
V600K

2018

Encorafenib + Cetuximab Metastatic CRC with BRAF V600E 2020

Atezolizumab + Vemurafenib + 
Cobimetinib

Melanoma with BRAF V600 2020

Encorafenib + Binimetinib Metastatic NSCLC with BRAF 
V600E

2023

FDA Approved BRAF / MEKi
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Drug Phase of 
Study

Mechanism of Action

Tovorafenib 1 Pan-RAF kinase inhibitor – suppresses both monomeric 
and dimeric forms

KIN-2787 1 Pan-RAF inhibitor, specifically designed to target class II 
and III BRAF dimers, in addition to class I monomer.

JZP815 1 Pan-RAF inhibitor – both mono-and dimeric. Active 
against class I-III as well as BRAF fusion and CRAF 
mutants.

Next steps for targeting RAF

25Clinicaltrials.gov – Accessed 8/24



• Several FDA approved drugs targeting RAS/RAF

• Numerous mechanisms of resistance to both RAS / RAF 
inhibitors

• Future directions: Novel combinations as well as 
improved RAS / RAF inhibitors

Summary
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