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Tumor-associated macrophages secrete Platelet factor 4 to promote Th1-Treg differentiation and suppress

antitumor immunity
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The tumor microenvironment contains various immunosuppressive cells, including regulatory T cells
(Tregs) and tumor—associated macrophages (TAMs). It has previously shown that one subset of Tregs, Thl-
type Tregs (Thl-Tregs), significantly accumulates in tumors and potently suppresses antitumor immunity
However, the mechanism of Thl-Treg accumulation in tumors remained unknown. Recent studies have revealed
a high correlation between TAMs and tumor—infiltrating Tregs, suggesting that TAMs may be involved in
the recruitment of Tregs into tumors and in immunosuppressive functions

In this study, I generated a novel mouse model in which TAMs can be labeled and removed to elucidate
the function of TAMs. Depletion of TAMs resulted in a reduced percentage of Thl-Tregs in the tumor and
suppressed tumor growth. I then examined whether TAMs are involved in the induction of differentiation
of Tregs into Thl-Tregs by a TAM-Treg co—culture system. The results revealed that TAM induces Treg
differentiation into Thl-Treg. Furthermore, we investigated the mechanism of TAM induction of Thl-Treg,
and found that the chemokine platelet factor 4 (PF4), which is highly expressed in TAMs, is involved in
Thl-Treg differentiation

To elucidate the 7n vivo function of PF4, systemic PF4-deficient and macrophage-specific PF4-deficient
mice were generated. The results showed that both systemic PF4-deficient and macrophage—specific PF4-
deficient mice had a reduced percentage of Thl-Tregs in tumors and slower tumor growth compared to wild—
type mice.

Finally, to investigate whether systemic neutralization of PF4 with PF4-specific antibodies has
immunotherapeutic effects against tumors, neutralizing antibodies that inhibit PF4 function were
generated, and administered it to tumor—bearing mice. The results showed that the administration of PF4
neutralizing antibody reduced the percentage of Thl-Tregs in the tumor, activated anti—tumor immunity
and suppressed tumor growth. Furthermore, administration of PF4-neutralizing antibody did not induce
autoimmunity which occurs by removal of all Tregs

These findings indicate that PF4 produced by TAMs promotes tumor growth by inducing Treg
differentiation into Thl-Tregs and strongly suppressing anti—tumor immunity. PF4 may thus be a novel

therapeutic target for safe and effective cancer immunotherapy
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