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Preface

Lipid metabolism in cancer
Dysregulated lipid metabolism is an established hallmark of cancer.
Lipids play diverse roles inmaintaining cellular structure, formingmem-
brane microdomains for functional scaffolding of protein complexes,
serving as fat storage depots, and acting as signaling molecules. All of
these processes are critical in cancer not only for generating the mem-
brane constituents necessary for proliferating cells, but also for the ener-
getic, biophysical, and signaling pathways that drive diverse aspects of
tumorigenesis. Consistent with the importance of lipids in cancer, regu-
latory factors, enzymes, and transporters involved in lipid transport,
lipid synthesis, and lipid degradation are dysregulated in cancer cells.
There are also well-established epidemiological links between obesity
and a higher incidence of developing certain cancers, suggesting that
the physiological alterations resulting from excessive weight gain
and resulting co-morbidities also influence cancer pathogenicity. This
Special Issue on Lipid Metabolism in Cancer includes several reviews
andarticles highlighting the importanceof lipidmetabolism in both can-
cer cells and host tissues in cancer pathogenesis.

While the link betweenobesity and cancer has beenhistorically attrib-
uted to factors such as inflammation and heightened adipokine and insu-
lin signaling, this Special Issue includes several reviews and articles that
highlight the role of both endogenous and exogenous sources of lipids
for meeting the energetic, structural, and oncogenic signaling require-
ments of cancer cells. Louie et al. review the mechanisms linking obesity
and cancer and how dysregulated whole-body physiology and metabo-
lism in obesity influences cancer pathogenicity. Included in this review
is also an emphasis on either exogenously or endogenously produced
oncogenic signaling lipids that can fuel tumor growth and metastasis.
Baumann et al. review the diverse roles of lipids in cancer. The authors in-
troduce the various lipid species either exogenously produced or generat-
ed de novo that influence breast cancer pathogenesis. They also delve into
the regulatorymechanisms underlying heightened de novo lipogenesis in
breast cancer, and review the role of endoplasmic stress and the unfolded
protein response to lipogenic hepatic steatosis and the parallels with
HER2/neu-positive breast cancer fat storage phenotypes. Zadra et al. dis-
cuss alterations of lipid metabolism in prostate cancer and its regulation
by oncogenic signaling, diet, and lifestyle, as well as howwe can take ad-
vantage of this understanding to develop novel diagnostic tools and ther-
apeutic strategies to combat prostate cancer. Niemanet al. also discuss the
mechanisms underlying obesity and cancer, focusing on exciting discov-
eries that show how surrounding adipose tissue and adipocytes can pro-
mote cancer cell initiation andprogression. Zhang and Saghateliandiscuss
how seemingly inert structural lipids and their metabolism can exert key
points of control over the BCL-2 family-regulated apoptotic program. The
authors highlight twokey cases of ceramide and cardiolipin and their con-
nection between lipid metabolism and the cellular decision to undergo
apoptosis versus proliferation.

This Special Issue also features several primary articles highlighting
the important role of lipid metabolism in cancer. Huang et al. show that
tumors arising fromBcr/Abl-transformed B cells trigger lipidmobilization
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of white adipose tissue to the liver causing dyslipidemia that promotes B-
cell proliferation and tumor growth. The authors also show that the PPAR-
alpha agonist and lipid-lowering drug fenofibrate suppresses B-cell lym-
phoma growth. Louie and Roberts usemetabolomic profiling and isotopic
fatty acid tracing to globallymap alterations in fatty acid and lipidmetab-
olism that underlie cancer progression. The authors show that aggressive
cancer cells exhibit heightened incorporation of exogenous free palmitate
into glycerophospholipids, sphingolipids, and ether lipids compared to
less aggressive cancer cells, with increased generation of several tumor-
promoting lipid signalingmolecules. Salazar et al. demonstrate a potential
mechanism for the anticancer action of cannabinoids, which include
tetrahydrocannabinol and the endogenous cannabinoid lipids 2-
arachidonoylglycerol and anandamide. The authors show that TRIB3
plays a crucial role in the anti-cancer actions of cannabinoids and suggest
that this effect is based on the ability of this protein to interact with AKT
and inhibit its full activation by mTORC2. Fowler et al. uncover a unique
relationship between the components of the endocannabinoid system
and markers of angiogenesis. The authors find that the association of
the endoglin scorewith tumor stage at diagnosis and disease-specific sur-
vival is modulated by the expression levels of endocannabinoid markers,
thus potentially informing future diagnostic tests for prostate cancer.

This Special Issue on LipidMetabolism in Cancer highlights the intri-
cate interplay between cancer cell and whole body lipid metabolism
that collectively fuels cancer initiation and progression and provides
unique insights into the vast and diverse role of various lipid species
in cancer. This issue also suggests potential nodes in lipid metabolism
that may be targeted for future cancer diagnosis or therapy.
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