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Probing the mystery of how cancer cells die

December 17 2015

A photograph of colon cancer cells. The ones in red are unharmed. The ones in
green are undergoing a highly orchestrated form of cellular death called
apoptosis. A new study investigates the role that lipids play in this dying process.
Credit: Virginia del Solar
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You've probably never heard of 'sphingolipids' before. But these
curiously named organic compounds play a vital role in one of
humanity's most well-known diseases: cancer.

Sphingolipids are a type of organic molecule found inside the body.
Their odd appellation comes from the chemical 'sphingosine," which
forms one of the lipids' building blocks and has been said to be named
after the riddle-telling sphinx. (The famed scientist Johann Ludwig
Wilhelm Thudichum wrote in 1884 that he chose to call the compound
sphingosine "in commemoration of the many enigmas which it presented
to the inquirer.")

One mystery that remains today is the role that sphingolipids play in
cancer—in particular, the way in which cancer cells die.

A new study by University at Buffalo scientists sheds light on this topic,
tracing how levels of various sphingolipids spike inside cancer cells
when the cells are undergoing a highly organized form of cellular death

called apoptosis.

In normal cells, apoptosis - akin to cellular suicide—is carried out when
a cell is damaged. The self-destruction is healthy: It's thought to help the
body rid itself of dysfunctional cells.

Cancer cells are adept at evading apoptosis, which is one reason they
multiply out of control. But in the new study, the scientists forced the
cells to commit suicide, then carefully tracked what happened inside the
cells as they self-destructed.

"A better understanding of the machinery of apoptosis, at the
fundamental level, can perhaps help us find new therapeutics for
cancer," said G. Ekin Atilla-Gokcumen, PhD, the study's senior author
and an assistant professor of chemistry in the UB College of Arts and
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Sciences.

Previous studies have established that sphingolipid levels rise during
apoptosis in cancer cells, but the new research—which will be published
on Dec. 17 in the journal Chemistry & Biology—makes two important
contributions.

First, the scientists found that the sphingolipid spikes may be unique to
cancer. The team observed the phenomenon in three types of cancer
cells (colon, ovarian and breast) during apoptosis, but not in two types of
noncancerous cells (colon fibroblast cells, and retinal epithelial cells)
undergoing the same process, Atilla-Gokcumen said.

Second, the scientists were able to create a detailed portrait of how the
levels of many different sphingolipid compounds changed over time as
death unfolded.

"We show that dying cancer cells appear to carefully tune the levels of
individual sphingolipids as apoptosis progresses," Atilla-Gokcumen said.
"Different compounds accumulate at different rates. Our results build on
evidence that numerous sphingolipids are involved in managing this
process of cellular death."

The study used a powerful technique called untargeted lipodomics to
analyze the entire lipodome—the collection of all lipids within cells.
Lipids, which include compounds like fats and waxes, are one of the
major classes of molecules found in the body, and there are thousands of
them.

Despite this huge diversity, the study found that sphingolipids accounted

for nearly 90 percent of lipids that accumulated in colon cancer cells
during apoptosis.
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The findings emphasize what previous studies have found: that
sphingolipids, which have been linked to some of the body's most
mysterious processes, such as cell proliferation and differentiation,
appear to be highly active during cellular suicide.

The research also raises new questions, including what accounts for the
differences in sphingolipid changes inside cancerous and noncancerous
cells. The UB team found that noncancerous colon cells already had high
levels of sphingolipids prior to apoptosis, whereas colon cancer cells had
lower levels. This could help explain why sphingolipids spiked in the
cancer cells during apoptosis but not in noncancerous cells, but more
research must be done before scientists can understand the implications
of this finding.
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