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LGL1 lipid in myeloma: A greasy affair
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An altered lipid metabolism leading to increasing lipogenesis in
cancerous tissues has long been recognized as an important property
of transformed cells and, consequently, metabolic pathways involved
in lipid biogenesis are emerging out to be important therapeutic
targets [1-6]. However, mechanisms through which cancer cells
rewire metabolic pathways to enhanced lipogenesis are only poorly
understood. In the last decade, the altered lipid metabolism pathways
has increasingly been recognized to be related to increases in the
incidence of a number of cancers such as breast, colorectal, prostate,
ovary, including myeloma [7-12]. To meet the increasing demand
of lipids, cancer cells rewire lipid metabolism through so far poorly
understood mechanisms. These lipids are necessary as membrane
constituents to support incessant cellular proliferation, an energy
source to support indefinite proliferative potential and as a reservoir for
fuelling unstoppable oncogenic signaling. This involves enhancement
of endogenous lipogenesis via elevating expression of a number of
key lipogenic enzymes such as ATP citrate lyase (ACLY), acetyl-
CoA carboxylase (ACC), fatty acid synthase (FASN) and promoting
exogenous lipid uptake [1,3,13-15]. Lipids in the cells are usually stored
in the form of lipid droplets [16-18] (LDs) and it can be speculated
that cancer cells utilize LDs as reservoir for “on demand” release of
lipids, mechanisms of which are currently elusive. However, given the
recognition that lipids play critical roles in the pathogenesis of various
cancers including myeloma, limiting lipid availability holds promise to
improve dismal prognosis in myeloma. First described in 1848, multiple
myeloma (MM) is a crippling malignancy that is part of a spectrum
of diseases ranging from monoclonal gammopathy of unknown
significance (MGUS) to plasma cell leukemia. MM is characterized by a
proliferation of malignant plasma cells and a subsequent overabundance
of monoclonal paraprotein (M protein) [19]. The uncontrolled growth
of these cells leads to pathologic fractures, bone pain, neuropathies,
hypercalcemia and spinal cord compression. Though several new FDA-
approved therapies are implemented in myeloma, the mortality rate
is alarmingly high, whilst the cause of myeloma has remained elusive
until now [19].

In this context, a recent finding by a group of researchers led by
Prof. Madhav Dhodapkar from the Yale University was published in
the February 11 issue of the New England Journal of Medicine described
that chronic stimulation of the immune system by lipids made in the
context of inflammation underlies the origins of at least one-third of
all myeloma cases [20]. The researchers identified the myeloma clonal
immunoglobulin was associated with transformed plasma cells which
exhibited reactivity againstlysolipids, lysoglucosylceremide (LGL1) and
lysophosphatidylcholine (LPC) [20]. They forwarded the hypothesis
that Gaucher’s disease (an inherited lipid-storage disorder) is a genetic
clue linking lipids with myeloma. Since patients with Gaucher’s disease
have an accumulation in lipids due to a glucocerebroside deficiency,
leads to increased levels of the LGLI1 causing myeloma being the
common cancer seen in survivors of Gaucher’s disease. The new
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findings is based on previous research from Dhodapkar’s laboratory
demonstrating a sub-population of lipid sensitive immune cells, called
type II NKT-TFH cells, involved in the development of plasma cells
[21] and patients with Gaucher disease have a significant increased risk
for developing myeloma.

In this study, the researchers employed tissue and blood samples
from both mice and patients to establish that the immunoglobulins
made by transformed plasma cells recognize specific lipids. More
specifically, clonal immunoglobulin in 17 of 20 patients with Gaucher’s
disease and in 6 of 6 GBA1”~ mice (which faithfully recapitulate type
1 Gaucher’s disease in humans) with monoclonal gammopathy were
specific for LGL1. LGL1 reactivity was also observed for Gaucher’s
disease-associated polyclonal gammopathy. In contrast, only low-level
or background reactivity was detected in samples obtained from healthy
donors or control mice [20]. These studies open newer avenues to
intervene the levels of immunoreactive-lipids in patients with Gaucher
disease and/or myeloma. According to Dr. Dhodapkar, reducing the
lipid levels could be achieved with drugs or lifestyle changes and hence
lowers the risk of cancer [22]. This is an elegant study and holds the
potential in translating these observations for therapeutic interventions
and posits a direct link to myeloma, inflammation and metabolic
disorders, including obesity.
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