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The Paradoxical Role of LKB1

Tumorigenesis

A brief overview of the physiological and
pathological role of LKB1 signaling.

CHONGQING, CHINA, February 20,
2025 /EINPresswire.com/ -- Mutations
in serine-threonine kinase 11 (STK11)
and liver kinase B1 (LKB1) are
associated with disease progression in
Peutz-leghers syndrome (PJS), which
can progress to cancer. Previous
studies have shown that LKB1
inactivation induces tumor formation
in animal models, while its
overexpression decreases microvessel
density, tumor burden, and cell
proliferation, marking LKB1 as a tumor
suppressor. However, other findings
suggest that LKB1 promotes
tumorigenesis through activating ROS
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The alteration frequency including mutations,
structural variants, amplifications, deep deletions,
and multiple alterations of LKB1 in tumors. Listed in
descending prevalence are LKB1 genetic alterations
with the number of genetic alterations and total sp

scavenging, DNA repair machinery, and autophagy, highlighting its paradoxical role in tumor

biology.

This review, published in the Genes & Diseases journal by researchers from The Mary & John
Knight Translational Ovarian Cancer Research Unit and Western University, Canada, explores
both the tumor-suppressing and tumor-promoting functions of LKB1 signaling and provides
insights into the biochemical processes that regulate its activity and the therapeutic relevance of

targeting LKB1 signaling.

Somatic mutations in LKB1, along with structural variants, amplifications, and deletions have
been identified in various cancer types, and LKB1 mutations have been shown to coincide and
synergize with other mutations. Furthermore, LKB1 mutations act as prognostic biomarkers that
influence treatment regimens. LKB1 substrates, including AMPK, ARKs, MARKSs, SIKs, NUAKSs, and
SNRKs, regulate the tumor-suppressing or promoting functions of LKB1. Depending on the
downstream pathways, LKB1-AMPK and LKB1-ARK signaling can either enhance or inhibit LKB1-
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mediated tumor progression.
Hypermethylation of the LKB1
promoter is associated with
tumorigenesis, while genomic
alterations of the LKB1 gene such as
deletions, rearrangements, and
splicing, can produce truncated
proteins. The catalytic activity of LKB1
is dependent on the pseudokinase
STRAD and MO25, with mutations of
these proteins proven to disrupt LKB1-
STRAD-MO25 activity. LKB1-STRAD-
MO25 promotes tumorigenesis by i)
increasing NADPH levels, which protect
cancer cells from ROS-mediated
damage, and ii) enhancing autophagy,
resulting in chemotherapeutic
resistance, epithelial-mesenchymal
transition (EMT), and invasion.
Activation of the LKB1-AMPK-mTOR
pathway protects tumor cells from
anoikis, a form of cell death. Disrupting
LKB1 activity may be achieved by
blocking LKB1 kinase activity,
nucleocytoplasmic shuttling, and
STRAD binding. AMPK agonists, such as
metformin and AICAR, represent
possible therapeutic interventions
targeting LKB1-AMPK signaling. Drugs
such as erlotinib, metformin,
bevacizumab, PARP inhibitors, ERK
inhibitors, and biguanides exert
cytotoxic effects in LKB-1 deficient
cells.

The authors conclude by emphasizing
the need to explore the context-
specific roles of LKB1 and its
regulation, particularly considering its

P
S,

£ o
~ Nucleus /> .um.l.m,-n
GIRAD, Crad)
® & o G n)
CLiEsr 1T 1 LEE] ] -

Cytoplasm

\I..-lﬁur-i-ﬁp- S48 AICAR
mTOR |
' - ™
L .
[advrasy b TANKYTiSE Prufiferation Smrvival
C ambagimisi Awiephapy

Tumor suppressing pathways of LKB1. The LKB1-
AMPK-mTOR pathway suppresses tumor
development. LKB1-AMPK disrupt mTOR activity
leading to decreased survival and proliferation while
increasing autophagy. Pharmacological compounds
that activate the LKB1-AMPK
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LKB1-STRAD-MO25 activity can promote
tumorigenesis by increasing reactive oxygen species
(ROS) scavenging NADPH. Given that ROS damage
tumor cells, increasing NADPH in tumors protects
these cells from ROS-mediated damages. LKB1-AMPK
signaling can enhance

paradoxical function in cancer. These insights provide a rationale for targeting LKB1 in cancer
and underscore the importance of developing LKB1-specific inhibitors that could selectively

antagonize LKB1.
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