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PGE2-EP2/EP4 signaling elicits immunosuppression by driving the mregDC-Treg axis

in inflammatory tumor microenvironment.

( PGE2-EP2 / EPA 27 F /W ISSEMEONBEHMY NREE T C mregDC-Treg
HIFRRER 2 TOHE S5 2 LT LV B A S )

s SCEE H

(F XNEDEE)

Inflammation is a fundamental defense mechanism that protect host from harmful stimuli by
activating immune response. However, in the tumor microenvironment (TME), active inflammation
does not promote immune activation but co-exist with immunosuppression. How TME manipulates
such a paradox remains an enigma and holds a crucial clue in improving cancer immunotherapy.
Immune dysfunction in TME is driven by the intricate interaction of tumor-infiltrating immune cells,
stromal cells, and cancer cells via various mediators. Among these, prostaglandin E> (PGE) is a
predominant inflammatory mediator generally released during active inflammation and has a
potential to play a pivotal role in regulating immune response. This work addressed this issue by
studying the role of PGEz in TME of mouse LLC1 tumor.

In LLC1 mouse syngeneic tumor model, inhibition of PGE; biosynthesis by COX1 and COX2
inhibitors or blocking of PGE> receptors, EP2 and EP4, led to suppressed tumor growth.
Interestingly, direct in vitro incubation of LLC1 cells with EP2 antagonist (EP2i) and EP4 antagonist
(EP4i) did not exhibit a direct tumor cell-killing potency. Furthermore, Ptger2 (encoding EP2) and
Ptger4 (encoding EP4) were found to be highly expressed in immune cells compared to stromal and
cancer cells, suggesting an immune modulation effect of PGE; via EP2 and EP4 receptors.

To dissect the role of PGE2/EP2-EP4 signaling in immune modulation, LLC1 tumor-bearing
mice were treated with vehicle, EP2i, EP4i, or EP2i+EP4i and tumor-infiltrating immune cells
underwent single-cell transcriptomic profiling using 3’ Chromium 10X scRNA-sequencing assay.
Unsupervised clustering revealed the immune landscape in LLC1 TME, including distinct subtypes
of dendritic cells, lymphocytes, and tumor-infiltrating myeloid cells (TIM). Among these diverse
immune cell types, mregDC (mature DC enriched in immunoregulatory molecules), a recently
defined DC subtype was also identified in LLC1 TME.

Differential gene expression analysis highlighted 3 different pro-tumoral mechanisms of PGEx.
Firstly, PGE>-EP2/EP4 activates NFkB pathway by inducing transcription of NFKB components in
all three subtypes of TIM. Consistently, NFkB target genes such as Ptgs2, 111b, Hifla, and Vegfa
were upregulated by PGE> and suppressed by EP2i+EP4i. This result suggests that PGE> drives
pro-inflammatory response and angiogenesis in via NFkB activation in TIM. Secondly, PGE:
upregulated Treg-recruiting chemokines, Ccl22, and Ccl17 in mregDC, which can be reversed by
EP2i+EP4i treatment. Administration of Ccl22 and Ccll7 neutralizing antibodies to LLC1
tumor-bearing mice reduced tumor growth and number of tumor-infiltrating Treg compared to total
immune cells. Therefore, this result suggests the novel and critical role of mregDC in regulation of
Treg trafficking to TME and fostering immunosuppression. Lastly, PGE, promotes Treg function by
upregulated Treg activation signature genes expression via EP2 and EP4. In vitro, PGE; upregulated
expression and increased stability of Foxp3 in in vitro induced Treg differentiation.
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