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Fig. S1 Representative pseudocolor plots showing gating strategy used to quantify percentages of positive cells. Dot plots and histograms showing the percentage of CD80+, CD86+, CD206+, CD209+, TGF-β+ and IFN-γ+ of CD45+F4/80+CD11/b+ uMΦs from WT and IL-33-/- pregnant mice of G7.5 days (A) and G14.5 days(B) detected by flow cytometry. (C)Dot plots and histograms showing the expression of CD80, CD86, CD206, CD209, TGF-β, IFN-γ of CD45+F4/80+CD11/b+ uMΦs from IL-33-/- pregnant mice with or without exogenous peritoneal injection of IL-33 on G14.5 days. Each experiment was performed at least three times. 
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Fig.S2 IL-33 suppresses efferocytosis by down-regulating the expression of efferocytosis-related receptor AXL in THP-1 cell line. (A) The transfection efficiency of THP-1 cell line transfected with overexpressing-ST2 lentivirus (ST2-OE) and negative control lentivirus (NC). (B) The expression of ST2 protein in the NC and ST2-OE group. (C) The volcano map of differential genes between ST2-OE THP-1 treated with IL-33 (2ng/ml,48h) and NC with the usage of RNA-seq analysis.  (D)The results of RNA-seq were confirmed through qRT-PCR. (E)The impact of IL-33 (2ng/ml,48h) and sST2 (200ng/ml,48h) on the expression of AXL at the surface of THP-1. (F) The influence of IL-33 (2ng/ml,48h) and sST2 (200ng/ml,48h) on the efferocytosis efficiency of THP-1. (G) The effect of GAS6 (50ng/ml, 100ng/ml, 2h) on the efferocytosis of THP-1. Each experiment was performed at least three times. The data were demonstrated as mean ± SD. *P < 0.05, ** P < 0.01, ***P < 0.001, **** P < 0.0001, ns: no statistically significant difference.
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Fig.S3 IL-33/ST2 axis inhibited AXL expression via activating PI3K-AKT and ERK1/2 signaling pathways in THP-1. (A) Western blot (WB) detected the phosphorylation levels of related molecules involved in these signaling pathways. (B) The statistical results of WB. The influence of different inhibitors on the AXL expression (C) and efferocytosis ability (D) of THP-1. Immunofluorescent analysis was performed with anti-p-AKT(E), anti-p-ERK(F)and anti-F4/80 antibody by fluorescent microscope at the maternal-fetal interface of WT or IL-33-/- pregnant mice. Green, p-AKT or p-ERK; red, F4/80; blue, DAPI. THP-1 cells were cocultured with these inhibitors for 24h, and during the following 48h, 2ng/ml IL-33 was added in the presence of inhibitors. (G)The oxidative phosphorylation (OXPHOS) level of dMΦs efferocytosis metabolism after cells were treated with either PI3K inhibitor or AKT inhibitor or ERK inhibitor for 24 h. (H) The glycolysis level of efferocytosis metabolism after cells were treated with either PI3K inhibitor or AKT inhibitor or ERK inhibitor for 24 h. (I) The PPI network of differentially expressed genes was constructed using STRING database. Each experiment was performed at least three times. The data were represented as mean ± SD after analysis with unpaired t test. *P < 0.05, ** P < 0.01, ***P < 0.001, **** P < 0.0001, ns: no statistically significant difference.
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Fig. S4 Schematic highlighting the role of IL-33/ST2-AXL-efferocytosis in maintaining the homeostasis at the maternal-fetal interface. Under normal circumstances, IL-33/ST2 axis activated the ERK/2 and PI3K/AKT signal transduction pathway to inhibit the expression of AXL, thereby inhibited the redundant efferocytosis ability to ensure a certain number of apoptotic cells at the maternal-fetal interface. In addition, the activation of IL-33/ST2 was able to polarize dMΦs towards M2 phenotype and bias efferocytosis metabolism towards glycolysis. After efferocytosis, the phenotype of dMΦs remain tolerant, contributing to maintaining the normal progress of pregnancy. In the RPL patients, the IL-33/ST2 axis was disturbed, the number of apoptotic cells increased, and the efferocytosis function of decidual macrophages was secondarily enhanced. The dMΦs swallowing too many apoptotic cells secreted more sST2 and less TGF-β, which polarized dMΦs towards M1 phenotype. Moreover, the elevated sST2 biased the efferocytosis metabolism of RPL dMΦs towards oxidative phosphorylation and exacerbated the disruption of IL-33/ST2 signaling pathway. The metabolic disorders also led to the dysfunction of efferocytosis, resulting in more uncleared apoptotic cells and the secondary necrosis occurred. This positive feedback of IL-33/ST2-AXL-efferocytosis led to pregnancy failure. In vivo, the IL-33-/- pregnant mice demonstrated poor pregnancy outcomes, and exogenous supplementation of IL-33-/- pregnant mice with IL-33 could partially alleviate the fate of embryo losses. (The solid arrows represent the verified conclusions in this article. The dotted arrows represent untested in this article but well-accepted conclusions.)

Supplementary Table 1. Primers used for real-time PCR
	Gene
	Primer sequences

	GAPDH
	Forward: 5'- GTCAACGGATTTGGTCTGTATT-3'
Reverse: 5'- AGTCTTCTGGGTGGCAGTGAT-3'

	IL-33
	Forward: 5'- AGGTGACGGTGTTGATGGTAAG-3'
Reverse:5'- GCATATTATGAAGGACAAAGAAGGC-3'

	ST2
	Forward: 5'- GTCAGAAGTCCCACATTCAATAGG-3'
Reverse: 5'- GGTGCTGTCCAGTTGTAGAGG-3'

	C3
	Forward: 5'- AGCCTGGAGCAGTCAAGGTCTAC-3'
Reverse: 5'- GGCACAGTTCATCACGGCAGAG-3'

	AXL
	Forward: 5'- AGATTTATGACTATCTGCGCCA-3'
Reverse: 5'-GCCCAGATAGAAGTGGCTCCAG-3'

	TYRO3
	Forward: 5'- CTGGTGGTCTCTTCTCATGAC-3'
Reverse: 5'- TCTCTTTCCGTCTCTTTCGAAG-3'

	MER
	Forward: 5'- GAAGTTCATGGTGGATATTGCC-3'
Reverse: 5'- CAGTTTCGAGCAGCTAAATCTC-3'

	CD300A
	Forward: 5'- CACTGCGGCCAAGACCTCAAC-3'
Reverse: 5'- TCCTCCTGGATGCTGGCACTG-3'

	iNOS
	Forward: 5’-GACTTTCCAAGACACACTTCAC-3’

	IL-1β
	Reverse: 5’-TTCGATAGCTTGAGGTAGAAGC-3’
Forward: 5’-CCAGGGACAGGATATGGAGCA-3’

	TNF-α
	Reverse: 5’-TTCAACACGCAGGACAGGTACAG-3’
Forward: 5’-CTGCCTGCTGCACTTTGGAG-3’
Reverse: 5’-ACATGGGCTACAGGCTTGTCACT-3’
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