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50 YEARS OF MILESTONES IN THE JOURNEY TO  
TARGET THE UNDRUGGABLE KRAS

1971
Signing of National 

Cancer Act

2001
Mouse models of

KRAS mutant lung
cancer are developed

1983
KRAS G12C and G12V
mutants are cloned 
from lung and colon 

cancer cells

1987
High incidence of KRAS 
mutations is reported in

colon cancer

1973
Kirsten rat sarcoma 

viruses shown to 
contain rat DNA 

sequences

1988
High frequency of 
KRAS mutations is 

described in 
pancreatic cancer

1993
Mutant KRAS is linked to

colon tumor growth

1982
Human KRAS 
gene is cloned

2013
First inhibitor of 

KRAS G12C mutant 
is discovered

2005
Gene expression patterns 

associated with KRAS 
mutations in lung cancer

are identified

2019
Sotorasib shows 

antitumor activity in 
clinical trials

2021
Sotorasib for treatment
of KRAS G12C-carrying

lung cancer

202020102000199019801970

O

N

N

F
F

OHN

N N

N
O

STOP

1997
KRAS is essential

for normal embryonic
development in mice

Five decades of research led to the development and 
approval of sotorasib in May 2021. The relationship 
between RAS genes and lung cancer was first 
described in 1984, and subsequent discoveries led to 
the development of direct and indirect inhibitors of 
KRAS activity. The first clinical trials investigating the 
efficacy of indirect KRAS inhibitors were carried out 
in the early 2000s. Since then, many KRAS inhibitors 
have been developed and tested. Targeting KRAS 
with small molecular inhibitors has been particularly 

challenging because the protein was considered 
to lack an accessible or “druggable” pocket when 
present in its three-dimensional form in the cells. 
With the dawn of precision medicine and availability 
of deeper insights into the mutational landscape of 
lung cancer, a renewed enthusiasm and biological 
and clinical progress have led to the development 
of sotorasib (Lumakras), which was approved in 
May 2021 by FDA based on promising results from 
preclinical and clinical studies.
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