
 

Targeting MAPK6 offers potential
therapeutic strategy for cancer
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Prostate cancer cells. Credit: NIH Image Gallery

A team led by scientists at Baylor College of Medicine uncovered new
evidence supporting a cancer-promoting role for enzyme MAPK6. The
study, published in the journal Science Advances, shows that MAPK6
furthers cancer growth by activating the AKT pathway, a known cancer-
promoting cellular mechanism. The findings suggest that therapies

1/4



 

directed at interfering with MAPK6 activity in cancer may offer an
effective treatment approach for this condition.

"Studies on the role of MAPK6 in human cancer have produced
inconclusive results," said corresponding author Dr. Feng Yang, assistant
professor of molecular and cellular biology at Baylor. "Some studies
concluded that MAPK6 promoted cancer growth while others indicated
the opposite effect. In the current study, we investigated the role of
MAPK6 in several cancer cell lines and animal models of the condition
and also studied the mechanism mediating MAPK6 effects."

Yang and his colleagues began by investigating the effect of
overexpressing the MAPK6 gene in normal human prostate or breast 
epithelial cells grown in the lab.

"We found that overexpressing MAPK6 can transform normal cells into
tumor-like cells," said Yang, a member of Baylor's Dan L Duncan
Comprehensive Cancer Center. "In addition, enhancing MAPK6
expression in prostate, ovarian, breast and non-small cell lung cancer cell
lines that already had low to high levels of MAPK6 further promoted
growth of all tumor cell lines."

These findings suggested that eliminating MAPK6 from tumor cells
could reduce tumor growth. Indeed, genetically knocking down MAPK6
significantly reduced the growth of several types of cancer cells in the
lab.

The researchers then investigated the mechanism mediating MAPK6
cancer-promoting activity.

"We had previously found that MAPK4, which is closely related to
MAPK6, promotes cancer growth by activating the AKT pathway,"
Yang said. "Here, we discovered that MAPK6 also activates AKT to
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promote cancer growth. Both MAPK4 and MAPK6 add a phosphate
group to AKT, a process called phosphorylation, but MAPK6
phosphorylates a different location in AKT than does MAPK4, and this
is essential for the tumor-promoting activity of MAPK6."

MAPK6 adds a phosphate group to AKT location identified as S473,
which is the same location that is phosphorylated by a cancer-promoting
mTOR protein kinase complex called mTORC2.

"MAPK6 appears to phosphorylate location S473 in AKT independently
of mTORC2," Yang said. "This is important because it may have
relevant clinical implications."

The kinase inhibitors for mTOR are currently being tested in clinical
trials for their ability to reduce cancer growth; however, over time
cancer cells seem to resist this inhibitory effect and continue to grow.
Yang and colleagues' findings in the lab show that while inhibiting
MAPK6 and mTOR activities separately reduces AKT phosphorylation
and cancer cell growth, inhibiting both simultaneously achieves a more
robust tumor-suppressing activity.

"Our findings show that the cancer-promoting pathway AKT can be
activated independently by mTORC2 and MAPK6. Therefore, we
propose that inhibiting mTORC2 activity does not effectively control
cancer growth because, in many cases, MAPK6 may compensate for the
lack of mTORC2 activity by independently sustaining AKT activation
and cancer growth," Yang explained.

The findings suggest that MAPK6 provides cancer cells with a way to
escape the growth-suppressing effect of mTOR inhibitors that has been
observed in the clinic.

"More studies are needed, but we suggest that combining both MAPK6
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and mTOR inhibitors might provide a more effective and longer-lasting
approach to reduce cancer growth," Yang said.

Other contributors to this work include Qinbo Cai, Wolong Zhou, Wei
Wang, Bingning Dong, Dong Han, Tao Shen, Chad J. Creighton and
David D. Moore. The authors are affiliated with one or more of the
following institutions: Baylor College of Medicine, First Affiliated
Hospital of Sun Yat-sen University, Xiangya Hospital of Central South
University and University of California—Berkeley.

  More information: Qinbo Cai et al, MAPK6-AKT signaling promotes
tumor growth and resistance to mTOR kinase blockade, Science
Advances (2021). DOI: 10.1126/sciadv.abi6439. 
www.science.org/doi/10.1126/sciadv.abi6439
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