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Immuno-oncologists eye
up macrophage targets

Drugs that tap inte macrophages’ natural appetites. find ways to reduce their
immunosuppressive effects or reduce their presence in the tumour milieu could
complement existing immuno-oncology strategies.

Chris Morrison

A handful of macrophage-based
mechanisms are emerging as a new wave
of immuno-oncology drug targets. Recent
investments, including a February 2016
US575 million debut venture capital round
for start-up Forty Seven Inc., underscore
the enthusiasm and should propel several
drug candidates through early-stage
clinical trials.

macrophages (TAMs) to help them escape
other immune responses, for instance, by
recruiting immunosuppressors like regulatory
T cells and by encouraging angiogenesis.
And so strategies that seek to restare the
natural talents of macrophages and control
the TAMs that dampen the immune response
have flourished In recent years. Manipulating
these soldiers of the innate Immune system
in tandem with Increasingly powerful
immunctheraples that unleash the adaptive

“Mast of the facus in ology

has been an the T-cell side,” says Craig

Gibbs, chief business officer at Forty Seven.

But macrophages can constitute as much
a8 50% of a tumour's mass. “And high
macrophage tumour infiltration is associated
‘with a worse prognosis across a range of
tumours. It makes sense that they'll be
important in oncology.”

Macrophages are specialized immune
«cells found all over the body that exist
primarily to swallow old or threatening
«cells, as well as cellular debris, through a
process called phagocytosis. But tumour
«cells have molecular disg Il

tem may hold more promise
than either approach alone. “Its pretty clear
that the tumour cells, the T cells, and the
macrophages are all talking to each other
in the tumour microenvironment.” says
Deciphera Pharmaceuticals founder and
chief scientific officer Dan Flynn. “It's almost
like a circuit board.”

Working up an appetite

The most advanced target in terms of
driving macrophages to recognize and absorb
cancer cells is CD47. CD47 is expressed on
all human cells and helps macrophages to

mechanisms to bath elude and dampen

macraphages’ phagocytic instincts.

These tumeur cells can akso induce a
lation of so-called r-assoc

distinguish self from nan-self cells. Tumours,
hawever, can survive by overexpressing the
‘don't-eat-me’ CD47 signal. By preventing
€D47 from binding te a malecule called
signal regulatory pratein-a {SIRPa) an

the surface of all macrophages, researchers
believe they can restore the pro-phagocytic
balance.

At least three companies have entered
the clinic with drugs that target the CD47
pathway.

Forty Seven, unusually for such ayoung
company, already has a drug candidate in
elinical trials, the antibody HuSF9-G4 —
licensed from the Stanford lab of company
founder Irv Welssman, who ks co-credited
with discovering the role of CD47T in 2009
(Cell 138, 286-299: 2009 and Cell 138,
271-285; 2009). Celgene’s CC-90002 is
another ant-CD47 antibody, licensed from
Inhibrx in 2012, Trillium's decoy-receptor
approach fuses the business end of SIRPa
to an immunoglobulin G1 tail. Allthree
drugs are in Phase | trials, with first results
expected before the end of 2016,

The Swiss biotech Novimmune s pursuing
abispecific antibody approach: Its preclinical
candidate MNI-1701 binds te both CD47 and
CD19, a target in several haematological
cancers. NI-1701 may reach the clinic by early
2017. By co-targeting CD16, Navimmune aims
10 reduce toxicity related to hitting CD47 in
other tissues, says Novimmune chief business
aofficer Adrian Mills.

The hope for all these drugs is that CD47
disruption will both boost the activity of
macrophages and lead to the induction of
better anti-tumour T cell responses. “The
simplest mechanistic explanation is that by
making macrophages more phagocytic, you
can increase the antigen load,” says Trillium
chief scientific officer Bob Uger. By increasing
antigen presentation by macrophages, these
drugs could stimulate the T cell response.

Evidence supporting this mechanism
comes from Weissman’s lab (Proc. Notl Acad.
Sl USA110.11103-11104: 2013). Another
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