Supplementary Information:

Antibodies for flow cytometry (FCM). To evaluate the expression of KIR2DL1, KIR3DL1, KLRK1/NKG2D, NCR3/NKp30, NCR2/NKp44, NCR1/NKp46, IFNG, PRF1 and GZMB in NK cells cocultured with ESCs, NK cells were stained with PE-Cy7 or BV510-conjugated anti-human NCAM1/CD56 (BioLegend, 318318, 318340), PE-Cy7 or APC-conjugated anti-human FCGR3 (BioLegend, 302012, 302016), FITC-conjugated anti-human KIR2DL1 (BioLegend, 339504), BV421-conjugated anti-human KIR2DL1 (BioLegend, 339504), FITC-conjugated anti-human KLRK1/NKG2D (BioLegend, 320820), PE-conjugated anti-human NCR3/NKp30 (BioLegend, 325208), APC-conjugated anti-human NCR2/NKp44 (BioLegend, 325110), BV510-conjugated anti-human NCR1/NKp46 (BioLegend, 331924), BV510-conjugated anti-human IFNG (BioLegend, 502544), BV421-conjugated anti-human PRF1 (BioLegend, 308122), FITC-conjugated anti-human/mouse GZMB (BioLegend, 515403). To analyze the expression of PTGS2, IFNG, PRF1 and GZMB in NK cells from PF and mouse uterus, these NK cells were stained with FITC-conjugated anti-mouse PTPRC/CD45 (BioLegend, 103108), percp/cy5.5-conjugated anti-mouse CD3 (BioLegend, 100218), PE-Cy7-conjugated anti-mouse NK1.1 (BioLegend, 108714), APC-Cy7-conjugated anti-mouse FCGR3/CD32 (BioLegend, 101327), BV421-conjugated anti-mouse IFNG (BioLegend, 505829), Alexa Fluor® 647-conjugated anti-human/mouse GZMB (BioLegend, 515405), APC-conjugated anti-mouse PRF1 (ebioscience, 17-9392), and PE-conjugated anti-human/mouse PTGS2 (Cell Signaling Technology, 13314). The samples were analyzed using a Beckman Cyan flow cytometer (Beckman Coulter, Inc., Indianapolis, IN) and FlowJo® software (Becton Dickinson, Franklin Lakes, NJ). The statistical analysis was conducted by using isotype-matched controls.
Supplementary Figure legends 
Figure S1. The low autophagy of ESCs impairs cytotoxic activity of NK cells in a coculture system. After coculture with Ctrl-ESC, 3-MA-ESC or Rap-ESC for 48 h, the expression of KIR2DL1, KIR3DL1, KLRK1, NCR3/NKp30, NCR2/NKp44, NCR1/NKp46, IFNG, PRF1 and GZMB in NK cells (n=6) were analyzed by FCM. Data are expressed as the mean±SEM. *P<0.05, **P<0.01 and ***P<0.001. NS, no statistical difference (one-way ANOVA). 
Figure S2. The characterization of HCK overexpression (OE) and silencing in ESCs. (A and B) The expression of HCK in blank ESCs, mock ESC, HCK (OE) ESC, NC ESC and siHCK ESC (n=6) were evaluated by western blotting. Blank, control ESCs; mock: control ESCs transfected with GV230-vector plasmid; HCK (OE), HCK-overexpressing ESCs transfected with the GV230-HCK plasmid; NC, control ESCs transfected with negative control siRNA; siHCK, HCK-silenced ESCs transfected with HCK-siRNA. 
Figure S3. ESCs with low level of autophagy produce more CXCL8 and IL23. (A) The secretion levels of CXCL8, IL23 and IL1A in the supernatants of Ctrl-ESC, 3-MA-ESC and Rap-ESC (n=6) was analyzed by ELISA. (B) The C57BL/6 EMS mice were treated with vehicle, 3-MA or Rap (n=6 mice/group) on day 3 and day 10 after surgery. Then the transcriptional level of Il23a in EMS-like lesions was detected by RT-PCR. Data are expressed as the mean±SEM. *P<0.05, **P<0.01 and ***P<0.001 (one-way ANOVA

Figure S4. HCK regulates the cytotoxic activity of NK cells by CXCL8 and IL23 of ESCs. After coculture with Ctrl-ESC, HCK (OE)-ESC, CXCL8 protein (100 ng/ml) and/or IL23A (OE)-ESC for 48 h; (right) After coculture with Ctrl-ESC, siHCK-ESC, anti-CXCL8 (2 µg/ml) and/or siIL23A-ESC for 48 h, the expression of KIR2DL1, KIR3DL1, KLRK1, NCR3, NCR2, NCR1, IFNG, PRF1 and GZMB in NK cells (n=6) were analyzed by FCM. Data are expressed as the mean±SEM. *P<0.05, **P<0.01 and ***P<0.001 (compared to Ctrl-ESC); #P<0.05, ##P<0.01 and ###P<0.001 (compared to HCK (OE)-ESC); $P<0.05, $$P<0.01 and $$$P<0.001 (compared to siHCK-ESC) (one-way ANOVA). 
Figure S5. ESC’ autophagy regulates the cytotoxic activity of NK cells by regulating MIR1185-1-3p. (A) The transcriptional level of HsMIR1185-1-3p in Ctrl, NC and MIR1185-1-3p+ NK cells (n=6) after coculture with normal ESCs was analyzed by RT-PCR. (B) FCM analysis of FCGR3, PRF1, GZMB and IFNG levels in NC NK cells and MIR1185-1-3p+ NK cells (n=6) after coculture with Ctrl-ESC or 3-MA-ESC. MIR1185-1-3p+, HsMIR1185-1-3p‑overexpressing NK cells transfected with Mir-1185-1-3p mimic lentivirus. Data are expressed as the mean±SEM. *P<0.05, **P<0.01 and ***P<0.001 (one-way ANOVA). 
Figure S6. Blocking IL23 decreases the ratio of PTGS2+ NK cells and FCGR3- NK cells in PF of mouse EMS model. (A and B) FCM analysis of PTGS2 and FCGR3 in NK cells of PF from ctrl and EMS mice (n=8 mice/group) after treatment with or without intraperitoneal injection of anti-mouse IL23 neutralizing antibody (0.1 mg/kg/d) on day 3 and day 10. Data are expressed as the mean±SEM. *P<0.05, **P<0.01, ***P<0.001, and ***P<0.0001 (one-way ANOVA). 
Figure S7. NK cells from fcgr3-/- mice present the phenotype of low cytotoxic activity. (A) FCM analysis of PTGS2 in NK cells of PF from WT and fcgr3-/- mice (n=6 mice/group) by FCM. (B to E) FCM analysis of FCGR3 (B), IFNG (C), PRF1 (D), and GZMB (E) levels in NK cells of PF from WT and fcgr3-/- mice (n=6 mice/group) by FCM. Data are expressed as the mean±SEM. *P<0.05, **P<0.01 and ***P<0.001 (Student t test). 
Figure S8. PTGS2+FCGR3-NK cells in PF from patients with EMS have low levels of IFNG, PRF1 and GZMB. The expression of IFNG, PRF1 and GZMB in PTGS2+ FCGR3- NK cells and PTGS2- FCGR3+ NK cells in PF from patients with EMS (stage III and IV) (n=10) was analyzed by FCM. Data are expressed as the mean±SEM. *P<0.05, **P<0.01 and ***P<0.001 (Student t test). 
Figure S9. The schematic roles of autophagy and HCK signaling in ectopic ESCs in the progression of EMS by regulating PTGS2high FCGR3- NK cell differentiation. The low level of autophagy possibly induced by high estrogen can result in the decrease of HCK in ectopic ESCs. The aberrant low level of HCK in ectopic ESC leads to the increase of CXCL8 and IL23A secretion, and further triggers more FCGR3-PTGS2high IFNGlow PRF1low GZMBlow NK cells in ELM by downregulating MIR1185-1-3p. On the one hand, these impaired cytotoxic NK cells mediate the immune escape of ectopic ESCs, on the other hand, promote their ectopic growth in pelvic cavity. With the progression of this disease, the growth of ectopic ESCs may induce more FCGR3-PTGS2high IFNGlow PRF1low GZMBlow NK cells in ELM by autophagy and HCK signals. These processes will form a vicious circle in a positive feedback, and finally accelerate the development of EMS. ELM, ectopic lesion microenvironment; Normal, normal ESCs, Ectopic, ectopic ESCs. 
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