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Supporting information
1. Figures S1 to S2
Supplemental figure legends

Filename: Sup-1(Fig S1 A-D)
Fig S1 A. Relative band density of P21, P27, P62 IGFBP7, PAI-1, histone H3, and p-H2AX protein expression in wild-type cells and S1PR1 knockout cells (A2780 and ES-2). 
Fig S1 B. Relative band density of LATS1/2, PDK1, YAP, and p-YAP protein expression after S1P treatment in A2780 cells. 
Fig S1 C. Relative band density of LATS1/2, PDK1, p-PDK1, YAP, and p-YAP protein expression in wild-type ovarian cancer cells and S1PR1-deficient ovarian cancer cells (A2780 and ES-2). 
Fig S1 D. Relative band density of LATS1/2, PDK1, p-PDK1, IGFBP7, and PAI-1 protein expression in ES-2 cells after treatment with PDK1 inhibitor BX517. 
(S1A-S1D) ns, p > 0.05; *p < 0.05; ***p < 0.001 (non-parametric test). GAPDH was used as control. 

Filename: Sup-2(Fig S2 A-G)
Figure S2A. β-galactosidase staining was used to qualitatively (left) and quantitatively (right) analyze the senescence changes of A2780 cells after treatment with S1PR1 inhibitor W146. 
Figure S2B. Western blot showing the expression of LATS1/2 and p-YAP after S1PR1 agonist SEW-2871 treatment. GAPDH was used as control. 
Figure S2C. Western blot showing the expression of S1PR1, PDK1, and LATS1 in ES-2 cells after S1P1 receptor antagonist W146 treatment. GAPDH was used as control. 
Figure S2D. q-PCR analysis of Ankrd1, Cyr61, YAP, LATS1, and MST1 expression in wild-type and S1PR1 knockout ES-2 cells.
Figure S2E. β-galactosidase staining results showing the senescence of different treatment cells. Scale bar, 50 µm. 
Figure S2F. β-galactosidase staining results showing the senescence of wild-type, S1PR1-knockout, and P21-knockdown A2780 cells. Scale bar, 50µm. 
Figure S2G. Western blot results for LATS1/2, PDK1, S1PR1, AKT, PI3K, P21, P27, and P62 in wild-type ovarian cancer cells, S1PR1-knockout cells, and S1PR1-knockout cells with silenced LATS1/2. GAPDH was used as control. 
(S2A-S2G) ns, p > 0.05; *p ≤ 0.05; **p < 0.01; ***p < 0.001 (non-parametric test).

2. Table 1. Relevant nucleic acid sequences involved in this study

Table 1.1. The S1PR1 sgRNA sequence used for CRISPR/Cas9 gene editing.

S1PR1 guid RNA-1:		GAATTCCATGCCGGCGATGA
S1PR1 guid RNA-2:		GGCGAGGAGACTGAACACGG

Table 1.2. The primers sequences (Sangon Biotech, China) used in real-time RT-PCR analysis.

	Name
	Sequence


Lats1:    		5’-TCCTCCACCACCTCTCAACACTTC-3’ (forward) 
5’-TGCCAACAGGAACAGAACTAATGCC-3’ (reverse)
Lats2:    		5’-GACCCGAGGAATGAGCAGATTGTG-3’ (forward) 
5’-GCTGGTGGTAGGACGCAAACG-3’ (reverse)
Ankrd1: 		5’-CACTTCTAGCCCAVVVTGTGA-3’(forward) 
5’-CCACAGGTTCCGTAATGATTT-3’ (reverse)
Ctgf:   		5’-AGCTGACCTGGAGGAAAACA-3’ (forward)
5’-GACAGGCTTGGCGATTTTAG-3’ (reverse)
Cyr61:  		5’-GCTCAGTCAGAAGGCAGACC-3’(forward) 
5’-GTTCTTGGGGACACAGAGGA-3’(reverse)
P53:    		5’-ACAACGTTCTGTCCCCCTTG-3’ (forward)
5’-CTGGCATTCTGGGAGCTTCA-3’ (reverse)
Mdm2:  		5’-CCTGGCTCTGTGTGTAATAAG-3’ (forward) 
5’-ATCCAACCAATCACCTGAATG-3’ (reverse)
MST1:  		5’-GCGGGAAGGGTGAGGGCTAC-3’ (forward) 
5’-ATCGGTGCTGATGCGGGATTTG-3’ (reverse)
GAPDH:  		5’-GGAGCGAGATCCCTCCAAAAT-3’ (forward) 
5’-GGCTGTTGTCATACTTCTCATGG-3’ (reverse)
P27:     		5’-TTTAATTGGGTCTCAGGCAAAC-3’ (forward) 
5’-CCCTTTTGTTTTGCGAAGAAGA-3’ (reverse)
P21:     		5’-GATGGAACTTCGACTTTGTCAC-3’ (forward) 
5’-GTCCACATGGTCTTCCTCTG-3’ (reverse)
Amotl2:   		5’-AGGAGAAGAGTTGCCCACCTATGAG-3’ (forward) 
5’-TCGAAGAGCTTCATCCTGTCGC-3’ (reverse)
Actin:     		5’-ACAGTTGTTCTTCTGTGCGCCT-3’ (forward) 
5’-CGTTCCAGCACTCTCCTGTT-3’ (reverse)
S1PR1:    		5’-ATATCAGCGCGGACAAGGAG-3’ (forward) 
5’-CTGCCAACAGGTCTGAGAGG-3’ (reverse)

Tabel 1.3. The siRNA sequences (GenePharma, Shanghai, China) used in RNA interference.

	Name
	Sequence


Negative control - sense:      	5’-UUCUCCGAACGUGUCACGUTT-3’
Negative control - antisense:  	5’-ACGUGACACGUUCGGAGAATT-3’
siLATS1-1 - sense:          	5’-UAGCAUGGAUUUCAGUAAUTT-3’
siLATS1-1 - antisense:     		5’-AUUACUGAAAUCCAUGCUATT-3’
siLATS1-2 - sense:           	5’-GGUGAAGUCUGUCUAGCAATT-3’
siLATS1-2 - antisense:      		5’-UUGCUAGACAGACUUCACCTT-3’
siLATS2-1 - sense:          	5’-GCACGCAUUUUACGCCUUATT-3’
siLATS2-1 - antisense:      		5’-UAAGGCGUAAAAUGCGUGCTT-3’
siLATS2-2 - sense:         		5’-ACACUCACCUCGCCCAAUATT-3’
siLATS2-2 - antisense:      		5’-UAUUGGGCGAGGUGAGUGUTT-3’
siP21- sense:              	5’- AACGGUGGAACUUCGACUUUGTT-3’
siP21- antisense:          		5’-CAAAGUCGAAGUUCCACCGUUTT-3’


Table 1.4. The primers sequences (Sangon Biotech, China) used in chromatin immunoprecipitation (ChIP).

	Name
	Sequence


S1PR1          F  GTCTTAGAGGACCGTTATCTTG
S1PR1          R  AGACACACCCTGTACCTGAAT

3. Table 2. Description of experimentally relevant antibodies

Table 2.1. Immunohistochemical (IHC) analysis and immunofluorescence analysis relevant antibodies
S1PR1 (Abcam, Cambridge, UK), p-histone H3 (Cell Signaling Technology, Danvers, MA, USA), LATS1 (Cell Signaling Technology), LATS2 (Cell Signaling Technology), YAP (Santa Cruz Biotechnology, Santa Cruz, CA, USA), P62 (Cell Signaling Technology), and cleaved caspase-3 (Cell Signaling Technology).

Table 2.2. Western blot analysis relevant antibodies
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]GAPDH (Abcam), LATS1 (Cell Signaling Technology), LATS2 (Cell Signaling Technology), S1PR1 (Abcam), PDK1 (Cell Signaling Technology), p-PDK1 (Cell Signaling Technology), YAP (Santa Cruz Biotechnology), p-YAP (Cell Signaling Technology), P21 (Cell Signaling Technology), P27 (Cell Signaling Technology), P62 (Cell Signaling Technology) cyclin B1 (Cell Signaling Technology), p-H2AX (Cell Signaling Technology), lamin B1 (Proteintech Group, Rosemont, IL, USA), histone H3 (Cell Signaling Technology), MST1 (Cell Signaling Technology), IGFBP7 (Proteintech Group), PAI-1 (Proteintech Group).

4. Related experimental methods
4.1 | Cell proliferation assay
A total of 1×105 control cells and the same number of S1PR1 knockout cells (A2780 / ES-2) were seeded in 6-well plates overnight. The number of cells in each well was counted at 24 h, 48 h, and 72 h for 3 consecutive days, and a cell proliferation curve was composed.
4.2 | Cell scratch assay
S1PR1 knockout ovarian cancer cells and control cells were seeded into 24-well plates at 1×105 cells/well, and within 24 h, the cells formed monolayers. A straight line was engraved in the monolayer with the front end of a pipette and the cells were washed twice with PBS to remove the detached cells. Fresh serum-free medium was added to the cells. Images were taken at the specified time points, and the area was measured at different specified time points and the wound closure rate was calculated.
4.3 | Transwell migration 
Extracellular matrix was first added to the top of the Transwell membrane and then seeded with ovarian cancer cells, followed by incubation at 37 °C with 5% CO2 for 24 h. Migrating/invading cells at the bottom of the membrane were fixed with 4% paraformaldehyde, fixed, stained with 0.5% crystal violet for 15 min and counted.
4.4 | Soft agar colony formation assay 
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]The lower layer was comprised of 0.5% agar; 1.5 mL mixture was placed on a 6-well plate and left to stand at room temperature for 15 min until the gel solidified. Control cells and S1PR1-knockout cells were prepared into a single cell suspension, mixed with 0.35% agar top gel, and inoculated in 6-well plates with 2,500 cells per well. After standing for 15 min at room temperature, 2 mL of DMEM culture medium was added to the solidified superglue. DMEM culture medium was replaced at an interval of 2 days, and the culture was maintained at 37 °C and 5% CO2 for 14-20 days. The number of clones (more than 50 cells/colony) was calculated after staining with crystal violet.

4.5 | PI staining for cell cycle detection
Control cells and S1PR1-knockout cells were cultured overnight and counted. A total 1×106 cells were collected in a 1.5-mL centrifuge tube, centrifuged at 800 r/min for 6 min, and the supernatant was discarded. Cells were washed with pre-cooled 1 mL of 1× PBS. The cells were re-suspended in 300 μL of precooled 1 × PBS and slowly added to a 1.5 mL centrifuge tube containing 700 μL precooled anhydrous ethanol and fixed overnight. On the second day, 1 mL of fixative solution containing cells was transferred to a 15-mL centrifuge tube, 2 mL of precooled 1 × PBST was added, and the cells were centrifuged at 1000 r/min for 8 min. The supernatant was decanted and the cell cycle was measured by flow cytometry.
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