
 

Cellular waste may supercharge immune cell
function
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The immune cells that protect us from infection and cancer seek out a
wide array of fuel sources to power their function—including some long
thought to be cellular waste products.

The findings, published today in Cell Metabolism, lay the foundation for
future personalized dietary recommendations designed to supercharge
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the immune system and augment therapies for cancer and other diseases.

"Every process in the body is powered by metabolism, which in turn is
fueled by the nutrients we consume through our diet," said Russell Jones,
Ph.D., chair of Van Andel Institute's Department of Metabolism and
Nutritional Programming and senior author of the study. "We found that
immune cells are much more flexible in selecting the nutrient fuels they
consume and, importantly, that they prefer some nutrients that were
previously dismissed as waste. This understanding is crucial for
optimizing T cell responses and developing new strategies for boosting
our ability to fight off disease."

T cells are the soldiers of the immune system and are tasked with
combating bacteria, viruses and even cancer cells. They absorb nutrients
from the foods we eat to generate the energy required to carry out their
jobs.

The findings stem from a novel approach that could reshape how
metabolism is studied. Historically, T cells are grown in the lab in dishes
of nutrient-containing media. However, much of this media doesn't fully
reflect the rich array of nutrients found in the human body. To solve the
problem, Jones and his colleagues developed media packed with a more
diverse range of nutrients.

"Previously, we were giving immune cells a very basic diet—the
equivalent of just eggs and toast," Jones said. "We found that, when we
offer them a full buffet, these cells actually prefer a wider array of
'fuels' than previously believed. This has major implications for how we
tailor dietary recommendations as ways to promote health and combat
disease."

One example is lactate, a cellular waste product responsible for muscle
aches after a long workout. When presented with glucose, a common
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sugar found in the body and in lab media, and lactate, the T cells
preferentially used the lactate to power energy production—a decision
that enhanced their function.

Lactate also is an important byproduct of cancer cells and facilitates
cancer's ability to invade other tissues and evade attack by the immune
system. Some research suggests that too much lactate may be bad for T
cells. The work from Jones' group indicates that, at lower levels, lactate
may actually enhance T cell function.

The findings also suggest that T cell function and survival is strongly
influenced by the nutrients available in their environment. Going
forward, Jones and his colleagues aim to delve deeper into the intricate
relationships between metabolism and the immune system in search of
new insights to further illuminate how these crucial systems collaborate.

  More information: Irem Kaymak et al, Carbon source availability
drives nutrient utilization in CD8+ T cells, Cell Metabolism (2022). DOI:
10.1016/j.cmet.2022.07.012
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