Godzilla vs Kong;
When Zika battles cancer
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clifthangers in which the protag-

onist gets two attackers to turn
on each other, researchers have got a
more sedate but useful version: they
get Zika viruses to take on cancer
cells.

The mosquito-borne Zika gener-
ally calls for no treatment in adults,
but is particularly bad for develop-
ing fetuses. This is because the virus
targets stem cells in the brain, called
neural progenitor cells. During preg-
nancy, these cells divide to form
the brain at a fast clip, generating
250,000 new nerve cells per minute
on average.

Now researchers at the Washing-
ton University School of Medicine
and the University of California San
Diego School of Medicine had been
working on the apparently unrelated

If you have seen those cinematic
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problem of glioblastomas. These are
a hard-to-repress form of cancer
that rarely moves out of the brain
and spinal cord but which can come
right back after treatment.

THE PROBLEM

Self-renewing glioblastoma stem
cells (GSCs) can keep replenishing
the tumor cell supply. These cells are
the doughty survivors of strong dos-
es medicines and radiation. These
ensure that every time one cell — one

head of the malignant hydra of can-
cer — is lopped off, another can pop
up, often with better resistance.

Co-author Milan Chheda, an as-
sistant professor at Washington
University, told Truly Curious that
the prognosis is really bad, with
most people dying within two years
of glioblastomas developing in them.

He pointed out that the “normal
cell takes cues from the environ-
ment” and stops dividing when there
is no need to.
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“Cancer cells lose the ability to
respond,” Chheda said, adding that
even though medicine worked, all
it took was for a few: resistant stem
cells to keep the problem growing.

“It was a long-standing question:
How to get rid of cells resistant to
the drug,” he said.

Co-author Michael Diamond
had already been working on Zika,
which, despite its recent fame, was
first discovered in 1947 in a rhesus
monkey and then in the Aedes afri-
canus mosquito, both from the Ziika
forest of Uganda, thus providing a
connection between the two.

West Nile virus, from the same
flavivirus family as the Zika virus,
had been recruited in the 1950s to
battle tumors. But once it was clear
that West Nile indiscriminately tar-
geted all neural cells besides some
other cells, it was wisely discarded
as a cure for cancer.

(Trivia: Flaviviruses members
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include many tick- and mosquito-
borne diseases, including Japanese
encephalitis, Kyasanur Forest dis-
ease, dengue and yellow fever. In
fact, it was a survey for yellow fever
that led to the discovery of Zika.)

A POSSIBLE SOLUTION

Senior researchers Michael Dia-
mond, Jeremy Rich and Milan Chhe-
da

According to Chheda, it was Zhe
Zhu, a postdoctoral researcher, who
pursued the breakthrough idea to
“use something natural to target
stem cells,” Chheda said. Zhu, who
works at the lab of Jeremy Rich, an-
other co-author of the study and a
UCSD professor, is the first author
of the paper.

“I think all of us were slightly
skeptical,” Chheda said. “I thought
it might lead to non-specific killing.”

The question was if the GSCs
and neural progenitor cells found
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in the developing brain were similar
enough for Zika to target both.

Though it seemed a stretch, Zhu'’s
argument made some sense. After
all, Zika seems particularly quick to
target neural stem and progenitor
cells. So the team tested variants of
the virus (Brazil and Dakar) in hu-
man-derived glioblastoma cells, and
in mice.

The team found that in humans
Zika targeted 60 percent of the
GSCs, particularly those producing
a protein called SOX2, which helps
ensure stem cells can renew and dif-
ferentiate. Zika was minimally ef-
fective once the GSCs had already
differentiated into other types of gli-
oma cells (DGCs). Zika left normal
brain cells alone but were inefficient
in killing proliferating tumor cells.
How do the researchers know that?
Well, because they found high levels
of Ki-67, a protein seen on all cell
surfaces but only during division.

They treated fresh human tu-
mor specimens and fresh specimens
from epilepsy surgery. After a week
of being infused with Zika-Dakar,
the results were gratifying. The virus
damped the growth rate of GSCs but
not other brain cells.

Zika cannot really infect mice,
and so the modified version that
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