
 

New research outlines a critical driver in an
immune cell's defense against melanoma
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Melanoma in skin biopsy with H&E stain—this case may represent superficial
spreading melanoma. Credit: Wikipedia/CC BY-SA 3.0

Today in Nature Communications, researchers at Huntsman Cancer
Institute at the University of Utah report critical new insights into how
cells mount an attack against melanoma tumors.
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Melanoma is an aggressive type of skin cancer that can arise from excess
exposure to sun, frequent sunburns, genetics, and other environmental
factors. Melanoma, like all cancers, begins within cells. Specially
designed and refined over billions of years, cells are experts at working
to root out and fix routine errors that arise. A tumor begins when a cell
makes faulty copies of itself over and over again. If left unchecked,
these faulty cell copies continue to grow into complex ecosystems that
become tumors. Some tumors, like melanomas, can go on to develop
mechanisms to sustain themselves with blood flow and oxygen. They can
also send the cancerous cells through the body to proliferate in other
organs, which ultimately causes death.

Immunotherapy, which trains the immune system to fight cancer cells,
can sometimes be effective in treating melanomas. Some patients
experience a long-lasting and durable response to immunotherapies. Yet
many patients' tumors soon learn how to outsmart the drugs.

Understanding how cells mount a defense against an aggressive tumor
like melanoma piqued the curiosity of Ryan O'Connell, Ph.D., a cancer
researcher at HCI and professor of pathology at the University of Utah
Health. His lab works to understand how immune cells and cancer cells
interface. He wants to better understand the sophisticated metabolic
processes within and around cells and to use those insights to develop
more effective cancer therapies.

In this study, O'Connell and his team uncovered a key metabolic
"switch" driven by an enzyme, nicotinamide phosphoribosyltransferase,
or NAMPT. They learned how NAMPT plays an important role in how
certain immune cells fight melanoma tumors.

"We were interested in better understanding NAMPT because it is
increased in specific immune cells within tumors, called macrophages, in
response to a substance secreted by other immune cells, called
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interferon, which is known to be important for effective antitumor
responses," says O'Connell. O'Connell and his team used next-generation
RNA sequencing to determine which metabolic genes increase within
immune cells in response to different tumor processes.

"NAMPT was a top hit," says O'Connell. The research team found that a
specific inflammatory signaling pathway triggers NAMPT. They
discovered that when this inducible NAMPT pathway is disrupted, the
antitumor function of cells was also impaired.

The study was co-led by Warren Voth, Ph.D., a research assistant
professor and member of the O'Connell Lab. Voth helped design and
conduct the experiments to study the role of Nampt and also mentored
lab trainees who worked on the project. Using studies of cells in a
laboratory setting, Voth helped to understand how NAMPT is induced in
immune cells and what happens if the immune cells block NAMPT
induction. The research team then created an experiment using a mouse
model system and found the same NAMPT pathway was required for the
mouse cells to initiate antitumor activity. Next, the team studied data
from human tumors using The Cancer Genome Atlas, a federal cancer
genomics program that molecularly characterized more than 20,000
primary cancer and matched normal samples across 33 cancer types. The
critical role of the NAMPT pathway was also a factor in the genomic
data they analyzed.

"Based on this work, we want to understand whether novel therapies that
enhance the NAMPT pathway in immune cells in patient tumors could
result in improved outcomes," says O'Connell. He hopes the next step
will be to understand whether therapies that strengthen this pathway in
certain immune cells could be the foundation for more effective
treatments. He also wants to understand whether high levels of NAMPT
in tumors may predict whether a patient will respond well to some
immunotherapies that have inconsistent outcomes.
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This work adds to the body of evidence that the metabolic state of
tumors, immune cells, and the tumor microenvironment as a whole can
have profound impacts on the course of disease by controlling the
identity and functionality of immune cells that either fight to destroy the
tumor or act to promote cancer growth. O'Connell's team also found
strong evidence that this study has applications to other cancer types.

  More information: Thomas B. Huffaker et al. A Stat1 bound
enhancer promotes Nampt expression and function within tumor
associated macrophages, Nature Communications (2021). DOI:
10.1038/s41467-021-22923-5
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