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Cancer cells utilize the skeletal muscle as an energy resource using cancer-secreted
HMGBI
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Abstract : Cancer cells are known to produce energy through aerobic glycolysis; however,
the role of host tissues in cancer energy metabolism is unclear. Here, we aimed to elucidate
the cancer-host energy production relationship, in particular, the association between cancer
energy production and host muscle. High mobility group box (HMGB)-1 increased during the
development and progression of colorectal cancer (CRC), which decreased pyruvate kinase
(PK) M1 expression and PK activity in the muscle through the receptor for advanced glycation
end products. However, muscle mitochondrial energy production was maintained. In contrast,
HMGBI increased lactate fermentation in CRC cells. In the muscle, HMGB1 treatment induced
autophagy by decreasing phosphorylated mTOR levels and increasing autophagy-associated
proteins. Autophagy increased plasma glutamate levels and BC.glutamine integration into
acetyl-CoA in the muscle. In a dimethylhydrazine-induced mouse colon carcinogenesis model,
the plasma free amino acid profile was altered, and glutamine increased, which was associated
with a temporal HMGBI increase in serum and colonic mucosa, a decrease in PKMI1, and
autophagy induction. These differences disappeared when HMGBI1 was neutralized with
an antibody. In a mouse subcutaneous CRC tumor model, PKM1 expression decreased and
BC.glutamine was integrated into acetyl-CoA in the muscle. In *C-glutamine muscle-integrated
mice with implanted CRC tumors, “C-glutamine integration was detected in acetyl-CoA in the
muscle and in lactate in the cancer cells. However, integration in the tumor was decreased
by HMGBI1 neutralization, glutamine targeting by DON, and glutaminase knockdown. These
findings suggest that HMGB1 usurps the muscle to supply glutamine to cancer cells as an
energy source, '
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