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Driver oncogenes are present in most lung adenocarcinomas
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KRAS p.Gly12Cys
G12C
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What about KRAS mutation in 
squamous cell carcinoma of lung?
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KRAS mutation rare in SCC lung

Acker 2021



RAS protein function
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Guanine nucleotide exchange-factors

GTPase-activating proteins 
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replacement of glycine at codons 12 or 13 
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arginine finger from entering the GTPase 

site and promoting hydrolysis



5/29/2024 PRESENTATION TITLE 22

glutamine-61 is part of the GTP hydrolysis 
mechanism, so mutations at this residue 
destroy both intrinsic and GAP-mediated 

GTP hydrolysis. 
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A146 mutations decrease affinity for nucleotide and 
allow GDP to dissociate rapidly, resulting in 

abnormal accumulation of RAS in the GTP-form 
without assistance from upstream signals and GEFs
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Australia:

TGA provisional approval

April 2022



TGA approval April 2022
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Direct attack on RAS Proteins
Å RAS proteins lack a deep pocket to which small molecules could bind with high affinity. 

Å identified binding pocket in KRASG12C Ē covalent bonding

Å drug preferentially interacts with GDP-bound mutant KRAS 

Å although codon 12 mutations disable the activation of RAS GTPase, the basal GTPase activity of KRASG12C is sufficient to enable nucleotide 
cycling in cancer cells.
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Resistance to KRAS G12C inhibition
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Å 43 patients treated with the KRAS(G12C) inhibitor sotorasib

Å Multiple treatment -emergent alterations were observed across 
27 patients, including alterations in KRAS, NRAS, BRAF,  
EGFR, FGFR2, MYC and other genes. 
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Å 38 patients after development of resistance to adagrasib: 

Å 27 with nonĒsmall- cell lung cancer, 10 with colorectal cancer, and 1 
with appendiceal cancer. 

Å Putative mechanisms of resistance to adagrasib were 
detected in 17 patients (45% of the cohort)

Å Acquired KRAS alterations included G12D/R/V/W, G13D, Q61H, R68S, 
H95D/Q/R, Y96C and high- level amplification of the KRASG12C 
allele. 

Å Acquired bypass mechanisms of resistance included MET 
amplification; activating mutations in NRAS, BRAF, MAP2K1, and 
RET; oncogenic fusions involving ALK, RET, BRAF, RAF1, and FGFR3; 
and loss-of- function mutations in NF1 and PTEN. 

Å two with lung adenocarcinoma: histologic transformation to 
squamous-cell carcinoma without identification of any other 
resistance mechanisms
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KRAS amplification
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acquired activating mutations in KRAS occurring in 
trans on a separate KRAS allele



5/29/2024 PRESENTATION TITLE 44

secondary KRAS mutations within the 
adagrasib-binding pocket 
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other alterations in MAPK pathway
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acquired fusions
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squamous metaplasia



5/29/2024 PRESENTATION TITLE 48



U_­t_ ± _}}l}l q­_h±t¢ ® ¢q ~²±_±t¢ ® jl±lh±lj t  ±sl ª_±tl ±Ě®

serial plasma samples
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Can efficacy of KRAS G12C inhibition 
be predicted?
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Å 424 patients from 21 centers in the United States and Europe

Å NSCLC patients treated with sotorasib or adagrasib

Å impact of genomic and clinical features on outcomes with 
KRASG12Ci
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co-mutations in three 
tumour suppressor genes 

were significantly enriched 
in the early progression
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Å non-covalent inhibitor blocked nucleotide exchange to prevent the activation of wild-
type KRAS and a broad range of KRAS mutants, including G12A/C/D/F/V/S, G13C/D, 
V14I, L19F, Q22K, D33E, Q61H, K117N and A146V/T. 

Å inhibition of downstream signalling and proliferation was restricted to cancer cells 
harbouring mutant KRAS, and drug treatment suppressed KRAS mutant tumour growth 
in mice, without having a detrimental effect on animal weight.
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Cyclophilin A
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By Thomas Splettstoesser (www.scistyle.com) -  Own work, CC BY-SA 

4.0, https://commons.wikimedia.org/w/index.php?curid=53202114
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