Additional file information 
	
ZSWIM4 inhibition improves chemosensitivity in epithelial ovarian cancer cells by suppressing intracellular glycine biosynthesis
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[bookmark: _GoBack]Figure S1. ZSWIM4 is highly expressed in epithelial ovarian cancer (EOC) and indicates poor prognosis. (A) ZSWIM4 expression in ovarian tumors and normal tissues from the GEPIA database. (B) Survival analysis of ZSWIM4 in patients with ovarian cancer from the GEPIA database. (C, D) Survival analysis of ZSWIM4 in patients with ovarian cancer from the Kaplan-Meier plotter website. Overall survival (C). Progression-free survival (D). (E) ZSWIM4 protein expression among different types of EOC based on the TMA.
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Figure S2. Elevated ZSWIM4 resists chemotherapy in EOC cells. (A) ZSWIM4 protein expression levels in IOSE-80, ES-2, SKOV3, and OVCAR8 cell lines. Representative flow cytometry histograms (left) and statistical data (mean ± SD) are shown (right). (B) ZSWIM4 mRNA expression levels in the vector control and ZSWIM4-overexpressing IOSE-80 and ES-2 cells. (C) Vector control and ZSWIM4-overexpressing IOSE-80 and ES-2 cells incubated with vehicle control or CBP (50 μM) for 72 h. Cell viability was determined by Cell Counting Kit-8 (CCK-8) assay. (D) mRNA expression levels of ZSWIM4 in OVCAR8 and SKOV3 cells treated with 75 μM CBP for 24 or 48 h. (E) ZSWIM4 mRNA expression levels in the vector control and ZSWIM4-overexpressing OVCAR8 and SKOV3 cells. (F) Vector control and ZSWIM4-overexpressing OVCAR8 and SKOV3 cells incubated with vehicle control or CBP (100 μM) for 72 h. Cell viability was determined by CCK-8 assay. (G) Vector control and ZSWIM4-overexpressing OVCAR8 and SKOV3 cells were treated with vehicle control or CBP (50 μM) for 5 d. Representative tumorsphere images (right) and the statistical data (mean ± SD) (left) of tumorspheres are shown. (H) Representative flow cytometry results of ZSWIM4-overexpressing and vector control EOC cells with or without 50 μM CBP treatment for 72 h. 
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Figure S3. Silencing ZSWIM4 enhances the sensitivity of EOC cells to CBP. (A) ZSWIM4 mRNA expression levels in vector control and ZSWIM4-knockdown EOC clones. (B) Representative images of tumorsphere formation in vector control and ZSWIM4-knockdown EOC cell clones with or without CBP (50 μM) treatment for five days. (C) Representative flow cytometry results of ZSWIM4-knockdown and their vector control cells treated with 50 μM CBP treatment for 72 h. (D) Representative graphs of Ki67 IHC staining of xenograft tumors (left) and statistical data (mean ± SD) (right) are presented.
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Figure S4. FOXK1-dependent ZSWIM4 transcription contributes to EOC cell chemotherapy resistance. (A) Correlation between ZSWIM4 and FOXK1 analyzed in TCGA and Etemadmoghadam 2009 database. (B) ZSWIM4 and FOXK1 mRNA expression levels in GSE45553. (C) FOXK1 binding motif (upper) and predicted binding sites from the JASPAR website (lower). (D) Read count frequency of genomic regions in two EOC cell lines by CUT&Tag-seq. (E) The diagrammatic sketch of wild-type (WT) and potential FOXK1-binding sites mutant (MUT #1, MUT #2, and MUT #3) ZSWIM4 promoter-luciferase plasmids. TSS, transcriptional start site. (F) ZSWIM4 mRNA expression levels in FOXK1-knockdown EOC cells. (G) Transcriptional activity of ZSWIM4 in FOXK1-knockdown EOC cells. (H) FOXK1 protein abundance in FOXK1-overexpressing OVCAR8 cells. (I) Silencing ZSWIM4 in vector control and FOXK1-overexpressing OVCAR8 cells treated with vehicle or CBP (100 μM) for 72 h. Cell viability was assessed via the CCK-8 assay.
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Figure S5. Glycine metabolism reprogramming is triggered following ZSWIM4 knockdown in EOC cells. (A) GSEA analysis of correlations between ZSWIM4 expression and the “GLYCINE_SERINE_AND_THREONINE_METABOLISM” pathway in OVCAR8 cells. (B) Downregulated genes involved in the biosynthesis of serine and glycine analyzed based on the Kyoto Encyclopedia of Genes and Genomes (KEGG) database. (C) Cell viability in vector control and ZSWIM4-knockdown OVCAR8 cells treated with 50 μM CBP in the presence or absence glycine (10 μM) for 72 h. (D) SHMT2 protein abundance in SHMT2-knockdown EOC cells (upper). Viability of SHMT2-knockdown EOC cells treated with 50 μM CBP for 72 h (lower). (E) Viability of OVCAR8 and SKOV3 cells treated with CBP (50 μM) or CBP (100 μM) in the presence or absence SHIN-1 (2.5 μM) for 72 h.
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Figure S6. The ZSWIM4-targeting inhibitor, IPN60090 enhances chemotherapy sensitivity of EOC cells. (A) Site1 binding pocket in ZSWIM4 protein 3D structure. (B) Three small-molecule compounds with a docking score < ˗10.5. (C) CCK-8 assay analysis of chemosensitization effects of drugs. (D) Chemical structure of IPN60090. (E) The recombinant ZSWIM4 protein. (F) Representative flow cytometry histograms of two EOC cell lines treated with IPN60090 (10 μM) for 48 h. (G) Viability of EOC cells treated with vehicle, 50 μM CBP, or 50 μM CBP in combination with 10 μM IPN60090. (H) Tumorsphere formation in SKOV3 cells detected with CBP (50 μM) in the absence or presence of IPN60090 (10 μM). Representative images (left) and statistical data (mean ± SD) (right) are shown. (I) Drug sensitivity of CBP in ZSWIM4-overexpressing OVCAR8 cells with a gradient concentration of CBP in the presence or absence IPN60090 (10 μM) for 72 h. IPN, IPN60090. (J) Viability of OVCAR8 and SKOV3 cells treated with olaparib (50 μM) or olaparib (100 μM) in the presence or absence IPN60090 (50 μM) for 48 h.
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Figure S7. The ZSWIM4 inhibitor enhances chemotherapy sensitivity in CBP-resistant SKOV3 cells. (A) Cell viability in SKOV3/CBP cells treated with vehicle, 200 μM CBP, or 200 μM CBP in combination with 50 μM IPN60090. (B) Representative flow cytometry results of SKOV3/CBP treated with vehicle, 200 μM CBP, and/or 50 μM IPN60090 for 72 h.
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Figure S8. PDO models with ZSWIM4 expression are sensitive to the combined therapy. (A) Cell viability in ZSWIM4-knockdown and control OVCAR8 cells with CBP (25 μM) alone or in combination with PTX (5 nM) for 72 h. (B–D) OVCAR8 and SKOV3 cells treated with CBP (25 μM) in combination with PTX (5 nM) in the presence or absence IPN60090 (10 μM) for 72 h. Cell viability (B) and cell apoptosis rate (C) are presented as mean ± SD. Representative flow cytometry results are shown (D).




Supplementary Tables
Table S1. Sequences used in this study.
	Gene
	Sequence (5′-3′)

	shCTR
	gatccgGCTTCGCGCCGTAGTCTTATCAAGAGTAAGACTACGGCGCGAAGCttttttg

	sh-ZSWIM4-1
	gatccgCCCTTCTTGTATATTAAGGACTCAAGAGGTCCTTAATATACAAGAAGGGttttttg

	sh-ZSWIM4-2
	gatccgGGATGACTCTGAACGTAATGATCAAGAGTCATTACGTTCAGAGTCATCCttttttg

	si-NC
	UUUUCCGAACGUGUCAGGUTT

	si-SHMT2
	CUGGCCUCAUUGACUACAATT

	si-ZSWIM4
	GCGUGUUGCAAGUGGGAUUTT

	sg-FOXK1
	caccgTTGCGGCCGATGGTGACGCT



Table S2. Primers used in this study.
	Gene
	Forward primer
	Reverse primer

	ZSWIM4
	5′-CTACCTGTTCACCGCACTG-3′
	5′-ATGGGCAGCCTCATAGCTC-3′

	GAPDH
	5′-TCTGACTTCAACAGCGACAC-3′
	5′-CGTTGTCATACCAGGAAATGAG-3′

	SARDH
	5′-TACTACGGGGCTTACGGGAG-3′
	5′-AGGCACTCCTTCTTGATCGTG-3′

	PHGDH
	5′-ACGTGTTTACGGAAGAGCCG-3′
	5′-CCCTTCACCATGTCCACGAA-3′

	PSAT1
	5′-TGAAAGGGCATAGGTCTGTGG-3′
	5′-CTGGTTAGGATGTGTTCATAGCTGA-3′

	SHMT2
	5′-CCGCATGAGAGAGGTGTGT-3′
	5′-GCTTGAAAGGCGAGGGAATC-3′

	PIPOX
	5′-CACGCACAGACATCGGAGA-3′
	5′-TGCTCATCAGGGGTATTCGTG-3′

	GCAT
	5′-AACTTCTGTGCCAACAACTACC-3′
	5′-TTCTTGTGGATGCTCTGGGTTC-3′

	ZSWIM4
(ChIP-qPCR)
	5′-CCCCGAAACTCCGCATAAGG-3′
	5′-GTTTACCCAACCAGAGCGCA-3′




Table S3. Gene sets enriched in OVCAR8-shCTR
	Rank
	GS follow link to MSigDB
	NES
	NOM p-val
	FDR q-val

	1
	KEGG_GLYCINE_SERINE_AND_THREONINE_METABOLISM
	-2.07
	0
	0.004

	2
	KEGG_CARDIAC_MUSCLE_CONTRACTION
	-1.79
	0
	0.092

	3
	KEGG_PENTOSE_PHOSPHATE_PATHWAY
	-1.7
	0.011
	0.154

	4
	KEGG_NEUROACTIVE_LIGAND_RECEPTOR_INTERACTION
	-1.68
	0.002
	0.133

	5
	KEGG_HYPERTROPHIC_CARDIOMYOPATHY_HCM
	-1.67
	0.004
	0.126

	6
	KEGG_CALCIUM_SIGNALING_PATHWAY
	-1.65
	0
	0.127

	7
	KEGG_ECM_RECEPTOR_INTERACTION
	-1.64
	0.004
	0.116

	8
	KEGG_DILATED_CARDIOMYOPATHY
	-1.63
	0
	0.115

	9
	KEGG_TYPE_II_DIABETES_MELLITUS
	-1.62
	0.012
	0.108

	10
	KEGG_NOTCH_SIGNALING_PATHWAY
	-1.61
	0.008
	0.104

	11
	KEGG_STEROID_BIOSYNTHESIS
	-1.61
	0.02
	0.095

	12
	KEGG_CELL_ADHESION_MOLECULES_CAMS
	-1.6
	0
	0.096

	13
	KEGG_AXON_GUIDANCE
	-1.58
	0.002
	0.112

	14
	KEGG_ENDOCYTOSIS
	-1.53
	0.003
	0.157

	15
	KEGG_MAPK_SIGNALING_PATHWAY
	-1.49
	0.002
	0.199

	16
	KEGG_GLYCOSAMINOGLYCAN_BIOSYNTHESIS_CHONDROITIN_SULFATE
	-1.49
	0.051
	0.193

	17
	KEGG_FRUCTOSE_AND_MANNOSE_METABOLISM
	-1.48
	0.034
	0.19

	18
	KEGG_BLADDER_CANCER
	-1.48
	0.03
	0.181

	19
	KEGG_ADIPOCYTOKINE_SIGNALING_PATHWAY
	-1.47
	0.021
	0.192

	20
	KEGG_LEUKOCYTE_TRANSENDOTHELIAL_MIGRATION
	-1.46
	0.012
	0.195

	21
	KEGG_GALACTOSE_METABOLISM
	-1.44
	0.053
	0.21

	22
	KEGG_PHENYLALANINE_METABOLISM
	-1.44
	0.074
	0.201

	23
	KEGG_ALDOSTERONE_REGULATED_SODIUM_REABSORPTION
	-1.44
	0.044
	0.199

	24
	KEGG_FOCAL_ADHESION
	-1.41
	0.012
	0.24

	25
	KEGG_MATURITY_ONSET_DIABETES_OF_THE_YOUNG
	-1.4
	0.102
	0.24

	26
	KEGG_TASTE_TRANSDUCTION
	-1.4
	0.054
	0.235

	27
	KEGG_AMYOTROPHIC_LATERAL_SCLEROSIS_ALS
	-1.39
	0.065
	0.235

	28
	KEGG_MELANOGENESIS
	-1.38
	0.036
	0.239

	29
	KEGG_BASAL_CELL_CARCINOMA
	-1.38
	0.053
	0.232

	30
	KEGG_PRION_DISEASES
	-1.37
	0.086
	0.243

	31
	KEGG_BETA_ALANINE_METABOLISM
	-1.34
	0.119
	0.295

	32
	KEGG_ARGININE_AND_PROLINE_METABOLISM
	-1.31
	0.112
	0.341

	33
	KEGG_REGULATION_OF_ACTIN_CYTOSKELETON
	-1.31
	0.03
	0.332

	34
	KEGG_VEGF_SIGNALING_PATHWAY
	-1.31
	0.081
	0.332

	35
	KEGG_PPAR_SIGNALING_PATHWAY
	-1.29
	0.092
	0.362

	36
	KEGG_GLYCEROLIPID_METABOLISM
	-1.28
	0.119
	0.37

	37
	KEGG_FC_GAMMA_R_MEDIATED_PHAGOCYTOSIS
	-1.26
	0.082
	0.408

	38
	KEGG_GLYCOSPHINGOLIPID_BIOSYNTHESIS_LACTO_AND_NEOLACTO_SERIES
	-1.25
	0.166
	0.418

	39
	KEGG_HEDGEHOG_SIGNALING_PATHWAY
	-1.25
	0.122
	0.412

	40
	KEGG_TIGHT_JUNCTION
	-1.24
	0.1
	0.428

	41
	KEGG_COMPLEMENT_AND_COAGULATION_CASCADES
	-1.23
	0.142
	0.429

	42
	KEGG_VASCULAR_SMOOTH_MUSCLE_CONTRACTION
	-1.22
	0.14
	0.446

	43
	KEGG_TYROSINE_METABOLISM
	-1.2
	0.212
	0.485

	44
	KEGG_ALANINE_ASPARTATE_AND_GLUTAMATE_METABOLISM
	-1.2
	0.208
	0.486

	45
	KEGG_HUNTINGTONS_DISEASE
	-1.19
	0.098
	0.481

	46
	KEGG_SYSTEMIC_LUPUS_ERYTHEMATOSUS
	-1.19
	0.144
	0.473

	47
	KEGG_VASOPRESSIN_REGULATED_WATER_REABSORPTION
	-1.19
	0.192
	0.465

	48
	KEGG_FC_EPSILON_RI_SIGNALING_PATHWAY
	-1.18
	0.204
	0.499

	49
	KEGG_AUTOIMMUNE_THYROID_DISEASE
	-1.17
	0.237
	0.493

	50
	KEGG_LYSOSOME
	-1.16
	0.156
	0.508

	51
	KEGG_INSULIN_SIGNALING_PATHWAY
	-1.16
	0.178
	0.507

	52
	KEGG_PATHOGENIC_ESCHERICHIA_COLI_INFECTION
	-1.15
	0.236
	0.517

	53
	KEGG_GLYCOSAMINOGLYCAN_DEGRADATION
	-1.13
	0.288
	0.563

	54
	KEGG_RNA_POLYMERASE
	-1.12
	0.317
	0.596

	55
	KEGG_ALLOGRAFT_REJECTION
	-1.11
	0.294
	0.609

	56
	KEGG_GNRH_SIGNALING_PATHWAY
	-1.1
	0.269
	0.619

	57
	KEGG_WNT_SIGNALING_PATHWAY
	-1.09
	0.26
	0.633

	58
	KEGG_GLYCOLYSIS_GLUCONEOGENESIS
	-1.08
	0.31
	0.657

	59
	KEGG_ONE_CARBON_POOL_BY_FOLATE
	-1.07
	0.359
	0.687

	60
	KEGG_GRAFT_VERSUS_HOST_DISEASE
	-1.06
	0.372
	0.686

	61
	KEGG_NEUROTROPHIN_SIGNALING_PATHWAY
	-1.06
	0.305
	0.683

	62
	KEGG_ADHERENS_JUNCTION
	-1.06
	0.354
	0.674

	63
	KEGG_LEISHMANIA_INFECTION
	-1.05
	0.368
	0.7

	64
	KEGG_THYROID_CANCER
	-1.04
	0.374
	0.704

	65
	KEGG_PROXIMAL_TUBULE_BICARBONATE_RECLAMATION
	-1.04
	0.415
	0.717

	66
	KEGG_STEROID_HORMONE_BIOSYNTHESIS
	-1.04
	0.375
	0.707

	67
	KEGG_LONG_TERM_POTENTIATION
	-1.03
	0.41
	0.726

	68
	KEGG_ALZHEIMERS_DISEASE
	-1.01
	0.433
	0.769

	69
	KEGG_DRUG_METABOLISM_OTHER_ENZYMES
	-1.01
	0.46
	0.759

	70
	KEGG_CHEMOKINE_SIGNALING_PATHWAY
	-1.01
	0.44
	0.749

	71
	KEGG_CYTOKINE_CYTOKINE_RECEPTOR_INTERACTION
	-1.01
	0.432
	0.739

	72
	KEGG_GLYCEROPHOSPHOLIPID_METABOLISM
	-1.01
	0.439
	0.735

	73
	KEGG_HEMATOPOIETIC_CELL_LINEAGE
	-1
	0.419
	0.729

	74
	KEGG_AMINOACYL_TRNA_BIOSYNTHESIS
	-1
	0.433
	0.72

	75
	KEGG_VIRAL_MYOCARDITIS
	-1
	0.451
	0.716

	76
	KEGG_INOSITOL_PHOSPHATE_METABOLISM
	-0.99
	0.448
	0.734

	77
	KEGG_GLYCOSAMINOGLYCAN_BIOSYNTHESIS_HEPARAN_SULFATE
	-0.98
	0.488
	0.757

	78
	KEGG_TRYPTOPHAN_METABOLISM
	-0.98
	0.501
	0.762

	79
	KEGG_B_CELL_RECEPTOR_SIGNALING_PATHWAY
	-0.97
	0.536
	0.783

	80
	KEGG_PYRIMIDINE_METABOLISM
	-0.96
	0.541
	0.784

	81
	KEGG_NATURAL_KILLER_CELL_MEDIATED_CYTOTOXICITY
	-0.96
	0.499
	0.782

	82
	KEGG_NICOTINATE_AND_NICOTINAMIDE_METABOLISM
	-0.96
	0.524
	0.776

	83
	KEGG_PATHWAYS_IN_CANCER
	-0.96
	0.603
	0.771

	84
	KEGG_NITROGEN_METABOLISM
	-0.93
	0.541
	0.833

	85
	KEGG_GLYCOSPHINGOLIPID_BIOSYNTHESIS_GANGLIO_SERIES
	-0.93
	0.54
	0.83

	86
	KEGG_DORSO_VENTRAL_AXIS_FORMATION
	-0.93
	0.556
	0.821

	87
	KEGG_LINOLEIC_ACID_METABOLISM
	-0.93
	0.575
	0.818

	88
	KEGG_GLYOXYLATE_AND_DICARBOXYLATE_METABOLISM
	-0.91
	0.578
	0.838

	89
	KEGG_PARKINSONS_DISEASE
	-0.91
	0.643
	0.832

	90
	KEGG_ERBB_SIGNALING_PATHWAY
	-0.91
	0.638
	0.834

	91
	KEGG_TOLL_LIKE_RECEPTOR_SIGNALING_PATHWAY
	-0.89
	0.687
	0.872

	92
	KEGG_SELENOAMINO_ACID_METABOLISM
	-0.88
	0.636
	0.881

	93
	KEGG_CITRATE_CYCLE_TCA_CYCLE
	-0.87
	0.652
	0.903

	94
	KEGG_LONG_TERM_DEPRESSION
	-0.87
	0.702
	0.905

	95
	KEGG_PORPHYRIN_AND_CHLOROPHYLL_METABOLISM
	-0.86
	0.674
	0.91

	96
	KEGG_ANTIGEN_PROCESSING_AND_PRESENTATION
	-0.86
	0.719
	0.902

	97
	KEGG_ARACHIDONIC_ACID_METABOLISM
	-0.86
	0.716
	0.896

	98
	KEGG_ABC_TRANSPORTERS
	-0.86
	0.709
	0.89

	99
	KEGG_BIOSYNTHESIS_OF_UNSATURATED_FATTY_ACIDS
	-0.84
	0.694
	0.928

	100
	KEGG_MTOR_SIGNALING_PATHWAY
	-0.82
	0.765
	0.959

	101
	KEGG_HISTIDINE_METABOLISM
	-0.8
	0.775
	0.973

	102
	KEGG_JAK_STAT_SIGNALING_PATHWAY
	-0.8
	0.889
	0.972

	103
	KEGG_PHOSPHATIDYLINOSITOL_SIGNALING_SYSTEM
	-0.8
	0.859
	0.965

	104
	KEGG_BUTANOATE_METABOLISM
	-0.8
	0.78
	0.957

	105
	KEGG_TYPE_I_DIABETES_MELLITUS
	-0.79
	0.778
	0.955

	106
	KEGG_ACUTE_MYELOID_LEUKEMIA
	-0.78
	0.874
	0.966

	107
	KEGG_OXIDATIVE_PHOSPHORYLATION
	-0.78
	0.918
	0.957

	108
	KEGG_O_GLYCAN_BIOSYNTHESIS
	-0.77
	0.82
	0.962

	109
	KEGG_AMINO_SUGAR_AND_NUCLEOTIDE_SUGAR_METABOLISM
	-0.77
	0.859
	0.961

	110
	KEGG_ENDOMETRIAL_CANCER
	-0.77
	0.884
	0.953

	111
	KEGG_LYSINE_DEGRADATION
	-0.75
	0.888
	0.973

	112
	KEGG_CYTOSOLIC_DNA_SENSING_PATHWAY
	-0.74
	0.885
	0.966

	113
	KEGG_ARRHYTHMOGENIC_RIGHT_VENTRICULAR_CARDIOMYOPATHY_ARVC
	-0.73
	0.921
	0.974

	114
	KEGG_T_CELL_RECEPTOR_SIGNALING_PATHWAY
	-0.71
	0.983
	0.982

	115
	KEGG_RETINOL_METABOLISM
	-0.7
	0.927
	0.982

	116
	KEGG_CYSTEINE_AND_METHIONINE_METABOLISM
	-0.68
	0.924
	0.985

	117
	KEGG_OLFACTORY_TRANSDUCTION
	-0.64
	0.991
	1

	118
	KEGG_FATTY_ACID_METABOLISM
	-0.63
	0.966
	0.995

	119
	KEGG_ASTHMA
	-0.62
	0.929
	0.99

	120
	KEGG_PRIMARY_IMMUNODEFICIENCY
	-0.56
	0.981
	0.994



1

image4.tiff
ZSWIM4

Ovarian Cancer

(TCGA)
10
<§r 2 r(Pearson) = 0.2278 <§r %
= £>J 84P <0.001 = 5
N & . N &
(O} ) (O]
28 . 23
S5 (T & =
C 3 * 2R
T T T T
0 1 2 3 4 5
Relative FOXK1
expression levels
D
GTA :
o
c
()
e >
== AL Il =2 3
€
Relative Predicted 8
Site Score score Start End Strand sequence O
A 15.11 0.96 1308 1321 + TGGGTAAACAAGAA —
B 13.39 0.93 1105 1118 + TCAGTAAACAAAGC 8
nd
1 sgNC 1 sgNC
mm sgFOXK1 mm sgFOXK1
N i o iy
S0 12 ® - 1.0
< > 1.0 =8
S 2 L3 o038
N S 06 =306
O w o x
2 § 04 25 04
% s 0.2 © ‘g 0.2
@ 3 0.0 S " oo
R ) R )
¥ o ¥ o
O oF O oF
OA S OA )

Ovarian Cancer

(Etemadmoghadam 2009)

15 w GSE45553
" |r(Pearson) = 0.3451 © D 600 .
1.01P<0.001 *. S 3 222 3
= %e® ° o
0.5_n 285 e S o G>.) 5 400 _ -
0.0 g% 2004 T
o 2 -
-0.54 14 % 0 T T
N
-1.0— . . $\®"‘ N
05 00 05 2 QL
Relative FOXK1
expression levels
ZSWIM4 promoter
OVCARS SKOvV3 E [CACTARACARA|GGGTARAGAAG)
= WT Luc \ / \ / TSS
(1.5k bp)
SlteB SlteA
| CAGTAAACAAA [GGAGCCCACAG]
. MUT #1 Luc\/ \/ 1SS
(1.5k bp)
SlteB SlteA
|CAAGCCCACAA| GGGTAAACAAG]
MUT#2Lue \ ~ N\ ILS@,
(1.5k bp) 1 1
Site B Site A
|CAAGCCCACAA|GGAGCCCACAG
MUT #3 Luc\ )z \ / 1SS
(1.5k bp)
SlteB SlteA
| OVCARS
H 1207 B oy o b
OVCARS8 33 100
o & 05 &0
& QO‘I‘ ZZ 60
Flag-FOXK1 [ === 100 Z 8§ ‘2‘8
B-Tubulin [t 55 @ > 2 ’
CBP -+ -+ -+ - +
Si-ZSWIM4 - - + + - - + +
Vector FOXK1





image5.tiff
A B | GLYCINE, SERINE AND THREONINE METABOLISM |

NGy L
|

Glyowlate |,
menbolism | EPhorpho o
5

Enrichment plot: | 3P-Hydroxy-

v pyruvate Phosphoserine
Hydroxy- — 27310 4 4
KEGG_GLYCINE_SERINE_AND_THREONINE_METABOLISM pynvate G])(Glycem -Oe—{26152—>0
0.0 D-Serine
I e S ; i G
0 sphingbiiid metabalism )<——————— —{ fitrate eycle

T INES =-2.07
o5 p-value = 0.0
ST

a.2.122] L-Tiyptophane
Giyoero L | Cystathionine® —————( Sulfur metabolism
‘meabolism
O-Phosphatidyl- 26143
] Leserine EENNY

S~ ——— > Cyanoamino acid metabolism
(2121 5,10-Nethylene-THF
{ Choline T o )
miclabolism L Cysteine
Crdas
Arginine and proline o —— “"org
metabolism

o > s
| Serine -4 3.1.19) Pyruvate \mmemeeesy

\ I

Enrichment score (ES)

Dihydro-
lipoylprotein

)

Heprotein

(1]

-Amino-
lipoylprotein
o
21115 2313

Rank in Ordered Dataset |

Porphyrine | Lipoylprotein
SRR S-Aminolevulinate | _UiOSTthests
————— e R
[— Enrichment profile — Hits___ Ranking metri scores
| ES)

sh (positively correlated)

Guanidinoacetate

co
K
3

4
2
0
2
4

- 1218 1551 15324] | Qhyeine 5

etaine Oy —— P

aldehyde | 1.1.3.17] Betaines Sarcosine [ 15.83 || 1.5.7.3 b (\—‘
“ctr (negatively correlated )

0 2000 4000 6000 8000 10000 12000 14000 16,000 il

Ranked list metric (Signal2Noise)

Aminoacetone

Methylglyoxal

OVCARS O = Vehicle =m CBP (50uM)

& & & == CBP (100pM)

*kk N
2

120+ ok ok

GAPDH|~-H-1-L35 1004 r ' r '

80+

9
2
z
< 33
> 60- OVCAR8 SKOV3 62 80
8 40- —, — EE 60+
E 20- - 120 B A s < @ 40-
S o 8= 100 > 20- I I 1
@ shCTR  shzswimM4 £ = 4o 0
CBP- + -+ - +-+ ®©35 40 SHINT - - - ++4+ --- +++
: .2 20 OVCAR8  SKOV3
Glycine - - + + - - + + x> 9

CBP -+ -+ - +-+
Si-SHMT2 - - + + - - + +




image6.tiff
D IPN60090

" Drug Name |Docking score| Formula Mw Docking score: -10.699
Mirabegron -11.284 C21H24N402S | 396.51 E 90 \\\9‘\@(
IPN60090 -10.699 C24H27F3N803| 532.52 *

Nelociguat -10.623 C19H17FN802 | 408.39 180
130
ZSWIM4
C | ns , == Vehicle 100
| * | mm CBP-single 70
_ 120+ ILI == Mirabegron 55
& 1007 = Mirabegron + CBP 40
Z 807 == [PN6009O
3 60- 35
< mm |[PN60090 + CBP
> 40- _ 25
8 20- @l Nelociguat
0- mmm Nelociguat + CBP
OVCARS 10
F G SDS-PAGE
OVCARS SKOV3 ]
Veria —— Vehicle —=— CBP —— CBP + IPN60090
enicle
200 E||PN60090 300 - _ OVCARS 0. SKOV3
€ 150 3 = 100+ 100+
8 o0 200 Z 80 80-
100 = S 60+ 60
50 1 S 404 40+
0 0 T 20 ]38 20- ik
0 ) . 0 ) . O 0+—T—T— 0O+—7F—T—T
10 10 10 10 10 10 0 24487296 0 24487296
DCF i i
> Time (hr) Time (hr)
H SKOV3 |
—— Vector .
Vehicle CBP ]: %
> --=-- Vector + IPN %
: s Ove ——  ZSWIM4 I
' T ” - --v-- ZSWIM4 + IPN *
5 604" " x 100
Z N
.. o 404 S 757
IPN60090 CBP + IPN60090 2 204 E 504
: [oX
w ;3 25 -
0- =
» o CBP -+-* E 0 T T T
IPN60090 - -++ 16 1.8 20 22 24
log Conc. (CBP, uM)
OVCARS
1000 um
J
OVCARS SKOV3
120 **:** **-*
_ 100+ _
88 804 1 Vehicle
22 60- == Olaparib (50 pM)
o8 40 == Olaparib (100 uM)
> 204
0_
IPNB0090 - -- +++ --- +++




image7.tiff
Cell Viability (%)

B SKOV3/CBP

—— Vehicle —=— CBP Vehicle IPN60090
—— CBP + IPN60090 105 -;0.41 350 105 -;o.zo 33
120- 104 r 104 z
100+ 10° 2 e 10° 2 Rl
80- = ;
60+
40+ ¥
20- I
0 oo 100 10 10* 100 10 10
0 24 48 72 9
Time (hr) CBP CBP + IPN60090
5 o4 7.08 5 323 289
SKOV3/CBP 10, 3 19, 3
3 | 3
10
2
10
1
10
0
10

o
Annexin V-FITC




image8.tiff
OVCARS8
i < 120, OVCARS SKOV3 OVCAR8 SKOV3
* o
Hokk < 100 < 0 *k Hokk
o\o 120 Fkk g 80 % 30 1 —
< 100 2 60 - @
2 80 I — o 20
= S 40 L a
£ 40 S z
> O 90 < 0
3 2 CBP+PTX - - ++ - - ++ CBP+PTX - - ++ - - ++
CBP -++ -++ -++
PTX --+ - -+ - -+
D Vehicle IPN60090 CBP + PTX Triple combination
5 Foa 087 5 o 128 5 Sose 187
HE HE e
OVCARS8
SKOV3
o

Annexin V-FITC




image1.tiff
log2(TPM + 1)

2

06 0.8

Probability
0.4

0.2

0.0

low
high

4

ZSWIM4

%
] o

k)

-::‘

T N

(n=426) (n=88)

Ovarian cancer

ZSWIM4 (231915_at)

HR = 1.33 (1.08 - 1.63)
logrank P = 0.0063

Percent survival

T T
0 50 100 150 200 2

Time (months)
Number at risk
210 21 4 0 0
404 33 12 2 1

Progression-free survival

T
50

oo

0.8

0.6

0.4

0.2

0.0

Overall Survival

ZSWIM4

(231915_at)

iz T G HR = 1.35 (1.1 - 1.66)
Logrank p=0.03 logrank P = 0.0043
HR(high)=1.3 ® |
p(HR)=0.03 e
n(high)=212
nlow=212 | &
Z
3
E .
o
| Expression
— Iqw
g1 Mo : : :
0 50 100 150 200 250
| . . Number at ik Time (months)
50 00 150 who % B8 18
Months Overall survival
ns
94 00 [c11111)) 00
[0
—
o
O
»w 6
O
I
<t
% 3] 0000 o000
%) 0000
N 00000 o
O——‘-‘W €0 T
006 o\{o ] 6\6 o@\\ R &
< . N <X N
f & & > O o
S S & $
\ P ) R
Q/(\ O




image2.tiff
< B mm Vector C
Flose<o %% 2 i - mm ZSWIM4 IOSE-80 ES-2
- 7)) _ — Kk Kk
gxgogs ©3 3 S g 2% ™ & 100
0 £ 2 c%9150—’,1’; 2 » 80
£ N S 100 83 %0
T 80 22 xS
14 S 0 507 Z 20
Q V0o © = o
X QOQ 3 a o 0
ZSWIM4 & Q’QOZ{‘ gx o0l . CBP -+ -+ -+-+
g S g ZSWIM4 - - ++ - - ++
AR
<)
Y
E F
OVCAR8 +CBP  SKOV3+CBP - Vector OVCAR8 SKOV3
N S o I 2100 mm ZSWIM4 A O!
S 3 Sob S 3 80 i 21001 @ @&
33 S8, | w %= 60 ¢z 80
N o N o 0w 40 **x L o
° @ 0@ 29 = o 8 40
% 2 1 % 2 2 % £ 20 x> 28
= g = g ra O 3
gso_c_c_c &)éo_c_c_c ; L CBP -+ -+ -+ -+
o<t o o <t 0 O?" \bo ZSWIM4 --++ --++
N <t AN < OQ )
OVCARS8 SKOV3
o “ £ 1007 g
Vector p 5 80 —
'] . Q‘l g/ 60 Fk
(0]
= 40
P ol ¢ £ 20
Y £ ; (%) 0
ZSWIM4 ‘ CBP -+ - + -+ - +
s : 5 ¢ % | ZSWIM4 - -+ e+ - -t
1000 ym 1000 ym
OVCARS8 SKOV3
Vector ZSWIM4 Vector ZSWIM4
Vehicle
CBP

Annexin V-APC
—_—





image3.tiff
SKOV3 B

OVCAR8 SKOV3
3§15, —=
§ % : Vehicle CBP Vehicle CBP
2 5 1.0 - ® >
2805 ;
T = L]
§ g 00 N sncTR e Jﬁ A
KL b
s \
OVCAR8

A} ok
So > .
S8 0p k¢ : T .

= .
N 5 0.6
P ﬁ 0.4 shZSWIM4
20 02 . o
g < 0.0

CD

L™ 4 . -
(}S} R 1000 pm 1000 pm
OVCARS8 SKOV3
shCTR sh1 sh2 shCTR sh1 sh2
Vehicle =
CcBP .

Annexin V-FITC
—_—

shCTR





