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Identification of lipid rafts (highly dynamic plasma membrane
domains enriched in cholesterol and sphingolipids) and cave-
olae, a subdomain of lipid rafts, established a foundation for a
remarkable period of multidisciplinary research on the molec-
ular and cellular functions of these structures [1, 2]. One
branch of research that evolved rapidly from these findings
focused on caveolin, in particular caveolin-1 (Cav1), a caveola
coat protein that is required for caveola formation, and dem-
onstrates specific scaffolding functions [3]. One of the most
important meetings in the history of caveolae and caveolin
research was an NCI-sponsored workshop organized by
Suresh Mohla in 2002. The proceedings of this meeting doc-
umented the amazing breadth of caveolae/caveolin function,
and their profound impact on biological activities. The initia-
tive and organization of this meeting were truly prescient as
shown by the overall report of the meeting topics addressed
during the meeting, which included lipid raft structure, molec-
ular trafficking by caveolae, caveolae-mediated cell signaling,
and caveolin function in malignancy [4]. The collection of
papers included in the special issue on Caveolin and Lipid
Domains in Cancer consolidate the current molecular and
cellular biological information regarding caveolin, lipid do-
mains, and their functional interactions, and establish a bench-
mark for progress in this area of research.

Studies of the molecular interactions of Cav1 and lipid
domains in cancer have led to major advances in understand-
ing the underlying mechanisms of malignant behavior of
many cancers, and substantial progress in cancer treatment.

For example, phosphorylation of Cav1 on tyrosine-14 (a ma-
jor Src kinase target) was shown to regulate focal adhesion
tension, potentially promoting cancer cell motility through
interactions with the highly conserved caveolin scaffolding
domain [5]. There has also been substantial progress toward
caveolae/Cav1-based predictive biomarkers and drug
targeting. Examples of recent advances include novel findings
that show caveolae/Cav1 is a predictive biomarker for nab-
paclitaxel and other albumin-based cancer therapeutics [6].
This study documented the importance of caveolae-mediated
endocytosis in albumin uptake and response to albumin-
bound chemotherapy. In addition, it was shown that Cav1
regulates HER-2 half-life and availability at the cell mem-
brane. This regulation affected trastuzumab binding and ther-
apeutic efficacy in preclinical studies [7].

Recent studies document the importance of caveolae/Cav1
in cancer cell metabolism. In particular, Cav1 regulation of
lipid metabolic pathways is noteworthy, given the expansive
intracellular regulation of lipid trafficking and metabolic con-
trol conferred byCav1 in specific cancers. Soluble Cav1 exists
in lipoprotein-like particles functioning as a lipid chaperone
that supports cellular lipid import, export, and trafficking
through interactions with various lipids including cholesterol
and sphingolipid fatty acid domains [8]. Subcellular distribu-
tion of Cav1 is responsive to phosphorylation by upstream
oncogenic serine and tyrosine kinases and can effect
context-dependent integration and regulation of metabolic re-
sources necessary for malignant progression [5, 9]. The asso-
ciation of Cav1 and metabolic reprogramming in cancer likely
involves selection for altered intracellular rewiring and
reprogramming that is enabled by the unique properties of
Cav1, including vast capacity for subcellular compartmental-
ization, trafficking and scaffolding functions, and regulation
by oncogenic activities. It is conceivable that continued prog-
ress in understanding the role of Cav1 in lipid metabolismwill
reveal metabolic vulnerabilities amenable to direct targeting as
anticancer therapy. Progress in our understanding of Cav1
from eponymous scaffolding protein to essential phenotypic
mediator with roles in molecular trafficking, cell signaling,
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and network-level orchestration of metabolic programs has
yielded more integrated understanding and mechanistic
knowledge of the essential and diverse roles of Cav1 that
opens broad new opportunities for beneficial application in
cancer biology and medicine.
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