Table S1. Demographic and clinicopathological characteristics of HC, patients with BAM and patients with OC.
	Characteristics
	Xijing Hospital 
	Tangdu Hospital 
	Fudan University Shanghai Cancer Center
	Tumor Hospital Affiliated to Xinjiang Medical University

	Total, n
	966
	376
	290
	153

	Healthy control (n)
	394
	156
	120
	56

	Age, mean years (range)
	55.1 (43 - 71)
	52.2 (26 - 76)
	51.5 (27 - 73)
	49.1 (24 - 72)

	Menstrual status, n (%)
	
	
	
	

	[bookmark: OLE_LINK3][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK4]Premenopausal
	121 (30.71%)
	60 (38.46%)
	52 (43.33%)
	25 (44.64%)

	Postmenopausal
	273 (69.29%)
	96 (61.54%)
	68 (56.67%)
	31 (55.36%)

	Parity, n (%)
	
	
	
	

	≤1
	106 (26.9%)
	57 (36.54%)
	34 (28.33%)
	22 (39.29%)

	≥2
	288 (73.1%)
	99 (63.46%)
	86 (71.67%)
	34 (60.71%)

	Benign adnexal mass (n)
	188
	70
	51
	34

	Age, mean years (range)
	52.1 (26 - 78)
	50.1 (27 - 66)
	51.5 (32 - 67)
	50.2 (25 - 71)

	Menstrual status, n (%)
	
	
	
	

	[bookmark: OLE_LINK11][bookmark: OLE_LINK7][bookmark: OLE_LINK5][bookmark: OLE_LINK6]Premenopausal
	50 (26.60%)
	26 (37.14%)
	19 (37.25%)
	14 (41.18%)

	Postmenopausal
	138 (73.40%)
	44 (62.86%)
	32 (62.75%)
	20 (58.82%)

	Parity, n (%)
	
	
	
	

	       ≤ 1
	46 (24.47%)
	18 (25.71%)
	12 (23.53%)
	9 (26.47%)

	       ≥ 2
	142 (75.53%)
	52 (74.29%)
	39 (76.47%)
	25 (73.53%)

	Lesion diameter, n (%)
	
	
	
	

	       ≤ 5 cm
	70 (37.23%)
	29 (41.43%)
	22 (43.14%)
	10 (29.41%)

	       > 5 cm
	118 (62.77%)
	41 (58.57%)
	29 (56.86%)
	24 (70.59%)

	BAM histology, n (%)
	
	
	
	

	Serous cystadenomas
	62 (32.98%)
	26 (37.14%)
	15 (29.41%)
	12 (35.29%)

	Mucinous cystadenomas
	43 (22.87%)
	19 (27.14%)
	14 (27.45%)
	12 (35.29%)

	Fibromas
	28 (14.89%)
	10 (14.29%)
	7 (13.73%)
	2 (5.88%)

	Endometriosis
	11 (5.85%)
	3 (4.29%)
	5 (9.80%)
	3 (8.82%)

	Hydrosalpinx
	10 (5.32%)
	1 (1.43%)
	0 (0%)
	1 (2.94%)

	Other rare benign lesions
	34 (18.09%)
	11 (15.71%)
	10 (19.61%)
	4 (11.76%)

	Ultrasound O-RADS categories, n (%)
	
	
	
	

	       O-RADS 3
	86 (45.74%)
	29 (41.43%)
	23 (45.10%)
	18 (52.94%)

	       O-RADS 4
	91 (48.40%)
	37 (52.86%)
	25 (49.02%)
	14 (41.18%)

	       O-RADS 5
	11 (5.86%)
	4 (5.71%)
	3 (5.88%)
	2 (5.88%)

	Ovarian cancer (n)
	384
	150
	119
	63

	Age, mean years (range)
	55.5 (30 - 80)
	55.4 (24 - 81)
	53.1 (25 - 79)
	54.6 (27 - 78)

	Menstrual status, n (%)
	
	
	
	

	       Premenopausal
	120 (31.25%)
	41 (27.33%)
	51 (42.86%)
	18 (28.57%)

	       Postmenopausal
	264 (68.75%)
	109 (72.67%)
	68 (57.14%)
	45 (71.43%)

	Parity, n (%)
	
	
	
	

	       ≤ 1
	186 (48.44%)
	62 (41.33%)
	51 (42.86%)
	24 (38.10%)

	       ≥ 2
	198 (51.56%)
	88 (58.67%)
	68 (57.14%)
	39 (61.90%)

	Lesion diameter, n (%)
	
	
	
	

	[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK8]       ≤ 5 cm
	167 (43.49%)
	47 (31.33%)
	49 (41.18%)
	20 (31.75%)

	       > 5 cm
	217 (56.51%)
	103 (68.67%)
	70 (58.82%)
	43 (68.25%)

	FIGO stage
	
	
	
	

	       I
	130 (33.85%)
	26 (17.33%)
	29 (24.37%)
	11 (17.46%)

	       II
	74 (19.27%)
	11 (7.33%)
	10 (8.40%)
	8 (12.70%)

	       III
	114 (29.69%)
	73 (48.67%)
	52 (43.70%)
	32 (50.79%)

	       IV
	66 (17.19%)
	40 (26.67%)
	28 (23.53%)
	12 (19.05%)

	Histological types, n (%)
	
	
	
	

	      High-grade serous
	266 (69.27%)
	109 (72.67%)
	78 (65.55%)
	34 (53.97%)

	       Endometrioid
	40 (10.42%)
	10 (6.67%)
	6 (5.04%)
	8 (12.70%)

	       Clear cell
	31 (8.07%)
	15 (10.00%)
	10 (8.40%)
	8 (12.70%)

	       Mucinous
	29 (7.55%)
	8 (5.33%)
	18 (15.13%)
	7 (11.11%)

	      Low-grade serous
	18 (4.69%)
	8 (5.33%)
	7 (5.88%)
	6 (9.52%)

	Ultrasound O-RADS categories, n (%)
	
	
	
	

	       O-RADS 3
	16 (4.17%)
	7 (4.67%)
	6 (5.04%)
	5 (7.94%)

	       O-RADS 4
	82 (21.35%)
	26 (17.33%)
	23 (19.33%)
	14 (22.22%)

	       O-RADS 5
	286 (74.48%)
	117 (78.00%)
	90 (75.63%)
	44 (69.84%)


Abbreviation: HC, healthy control; BAM, benign adnexal masses; OC, ovarian cancer; FIGO, International Federation of Gynecology and Obstetrics; O-RADS, Ovarian-Adnexal Reporting and Data System.
Notes: a The definition of with comorbidities is the presence of at least one of the following conditions: obesity, diabetes, or hypertension. b The definition of without comorbidities is the absence of all three conditions: obesity, diabetes, and hypertension.

Table S2. Ethnic distribution of the Chinese minority participants enrolled from Tumor Hospital Affiliated to Xinjiang Medical University.
	Ethnicitya, n (%)
	HC
	BAM
	OC
	P valueb

	Uyghur
	29 (51.79%)
	24 (70.59%)
	43 (68.25%)
	0.7267

	Kazakh
	15 (26.79%)
	6 (17.65%)
	12 (19.05%)
	

	Hui
	5 (8.93%)
	2 (5.88%)
	4 (6.35%)
	

	Mongol
	4 (7.14%)
	1 (2.94%)
	3 (4.76%)
	

	Tajik
	3 (5.35%)
	1 (2.94%)
	1 (1.59%)
	


Abbreviation: HC, healthy control; BAM, benign adnexal masses; OC, ovarian cancer.
[bookmark: _Hlk208848491]Notes: a Ethnicity data are presented as self-identified ethnic groups in China. Uyghur, Kazakh, Hui, Mongol, and Tajik refer to the Chinese ethnic minorities of those names. b The P value is calculated using Fisher's exact test.


Table S3. Demographic and clinicopathological characteristics of patients with BOT.
	Characteristics
	BOT cohort

	Total, n
	52

	Age, mean years (range)
	47.9 (28.0 - 67.0)

	Menstrual status, n (%)
	

	       Premenopausal
	30 (57.69%)

	       Postmenopausal
	22 (42.31%)

	Parity, n (%)
	

	       ≤ 1
	15 (28.85%)

	       ≥ 2
	37 (71.15%)

	Lesion diameter, n (%)
	

	       ≤ 5 cm
	24 (46.15%)

	       > 5 cm
	28 (53.85%)

	FIGO stage
	

	       I
	41 (78.85%)

	       II
	7 (13.46%)

	       III
	4 (7.69%)

	Histological types, n (%)
	

	       Serous
	34 (65.38%)

	       Mucinous
	18 (34.62%)

	Ultrasound O-RADS categories, n (%)
	

	       O-RADS 3
	24 (46.15%)

	       O-RADS 4
	15 (28.85%)

	       O-RADS 5
	13 (25.00%)


Abbreviation: BOT, Borderline ovarian tumor; FIGO, International Federation of Gynecology and Obstetrics; O-RADS, Ovarian-Adnexal Reporting and Data System.
Notes: a The definition of with comorbidities is the presence of at least one of the following conditions: obesity, diabetes, or hypertension. b The definition of without comorbidities is the absence of all three conditions: obesity, diabetes, and hypertension.



	Table S4. Summary of ccf-mtDNA next generation sequencing data. 

	Case type
	Number 
of case
	Average number of total reads
	Average depth
	Average Q30
	Average mtDNA mapping rate 

	
	
	
	
	
	

	Healthy control
	726
	17,690,354
	4,029
	95.90%
	29.62%

	Benign adnexal mass
	343
	16,457,262
	3,842
	95.37%
	27.45%

	Ovarian cancer
	716
	17,643,493
	3,976
	95.69%
	28.76%

	Borderline ovarian tumors
	52
	18,155,827
	4,211
	96.40%
	30.78%

	Total
	1,837
	17,455,026
	3,979
	95.73%
	28.91%


Abbreviation: Q30, Proportion of bases with a Phred-scaled quality score ≥ 30 (indicating a base-call accuracy of 99.9%).



























Table S 5. Top 50 features ranked by importance in the OD model.
	Feature
	Gini importance
	Feature
	Gini importance

	the number of similar peaks
	1.4620238 
	AUDC_nega_42
	0.6288619 

	the proportion of AAAA-end
	1.1911497 
	the proportion of AA-end
	0.6213554 

	the number of total peaks
	1.1853397 
	the proportion of AAGT-end
	0.6200109 

	AUDC_nega_189
	1.0552029 
	ED_51
	0.6172108 

	the proportion of CAAG-end
	0.9824317 
	the proportion of CTTT-end
	0.6118061 

	AUDC_nega_21
	0.9268901 
	AUDC_posi_41
	0.6045471 

	the proportion of AAA-end
	0.9153063 
	ED_42
	0.6014999 

	the proportion of AAAG-end
	0.8952864 
	AUDC_posi_80
	0.5986421 

	ED_189
	0.8906123 
	AUDC_nega_74
	0.5972107 

	the proportion of long fragments
	0.8743605 
	ED_254
	0.5934255 

	AUDC_posi_65
	0.8142424 
	the proportion of TCG-end
	0.5719446 

	the proportion of CATT-end
	0.8046818 
	AUDC_posi_136
	0.5613761 

	AUDC_nega_171
	0.7339508 
	AUDC_posi_42
	0.5494523 

	the proportion of CAA-end
	0.6979455 
	AUDC_nega_254
	0.5479316 

	the proportion of short fragments
	0.6918466 
	the proportion of AAGA-end
	0.5451874 

	AUDC_nega_190
	0.6901624 
	AUDC_nega_11
	0.5389472 

	AUDC_nega_202
	0.6803205 
	AUDC_posi_130
	0.5364238 

	ED_41
	0.6738904 
	the proportion of AAAT-end
	0.5302224 

	the proportion of CAAA-end
	0.6697083 
	AUDC_posi_70
	0.5250857 

	ED_21
	0.6679821 
	AUDC_posi_71
	0.5214027 

	the proportion of GTGA-end
	0.6669405 
	the proportion of GACA-end
	0.5208612 

	AUDC_posi_18
	0.6447307 
	AUDC_posi_161
	0.5173914 

	AUDC_posi_72
	0.6422458 
	the proportion of TC-end
	0.5168705 

	the proportion of TCA-end
	0.6350051 
	the proportion of TCAT-end
	0.5156504 

	the proportion of ACGT-end
	0.6292944 
	ED_18
	0.5138840 


Abbreviation: OD model, OC Detection model; OC, ovarian cancer. 
Notes: (i) ED_n: To map local deviations, the mitochondrial genome was divided into 255 windows. For each window, the Euclidean distance between the sample's normalized coverage vector and the median HC vector was computed; (ii) AUDC_nega_n/AUDC_posi_n: area of negative (y < 0) or positive (y > 0) peaks in window n of 255 (baseline FSD=0). 


Table S6. Performance of the OD model at predefined specificity thresholds (99%, 95%, 90%).
	Target Specificity 
	Specificity (95% CI)
	Sensitivity (95% CI)

	
	
	

	99%
	99.28% (97.40% - 99.87%)
	77.32% (71.96% - 81.92%)

	95%
	95.65% (92.56% - 97.50%)
	90.71% (86.64% - 93.63%)

	90%
	90.58% (86.56% - 93.49%)
	95.17% (91.91% - 97.15%)


Abbreviation: CI, confidence interval; OD model, OC Detection model; OC, ovarian cancer. 
























Table S7. Performance of OD model in four validation cohorts at 95% specificity.
	
	HC
	OC
	AUC (95% CI)
	Sensitivity (95% CI)
	Specificity (95% CI)

	Internal validation cohort
	
	
	
	
	

	HC vs. OC
	118
	115
	0.984 (0.973, 0.995)
	92.17% (85.79%, 95.83%)
	94.07% (88.26%, 97.10%)

	External validation cohort 1 
	
	
	
	
	

	HC vs. OC
	156
	150
	0.983 (0.972, 0.993)
	90.00% (84.16%, 93.85%)
	94.87% (90.21%, 97.38%)

	External validation cohort 2
	
	
	
	
	

	HC vs. OC
	120
	119
	0.979 (0.966, 0.992)
	91.60% (85.22%, 95.37%)
	91.07% (84.34%, 95.08%)

	Chinese minority cohort
	
	
	
	
	

	HC vs. OC
	56
	63
	0.982 (0.965, 0.999)
	90.48% (80.74%, 95.56%)
	91.07% (80.74%, 96.13%)


Abbreviation: HC, healthy control; OC, ovarian cancer; AUC, area under the curve; CI, confidence interval; OD model, OC Detection model. 




Table S8. Performance of OD model in four validation cohorts at the specificity of 99%.
	
	HC
	OC
	AUC (95% CI)
	Sensitivity (95% CI)
	Specificity (95% CI)

	Internal validation cohort
	
	
	
	
	

	HC vs. OC
	118
	115
	0.984 (0.973, 0.995)
	81.74% (73.69%, 87.83%)
	97.46% (92.79%, 99.31%)

	External validation cohort 1 
	
	
	
	
	

	HC vs. OC
	156
	150
	0.983 (0.972, 0.993)
	68.00% (60.17%, 74.94%)
	99.36% (96.46%, 99.97%)

	External validation cohort 2
	
	
	
	
	

	HC vs. OC
	120
	119
	0.979 (0.966, 0.992)
	71.43% (62.74%, 78.78%)
	99.17% (95.43%, 99.96%)

	Chinese minority cohort
	
	
	
	
	

	HC vs. OC
	56
	63
	0.982 (0.965, 0.999)
	53.97% (41.79%, 65.69%)
	99.99% (93.58%, 99.99%)


Abbreviation: HC, healthy control; OC, ovarian cancer; AUC, area under the curve; CI, confidence interval; OD model, OC Detection model. 




Table S9. Performance of three CA125/HE4-based models for distinguishing OC from HC in the validation cohorts.
	
	Sensitivity (95% CI)
	Specificity (95% CI)

	Binary rule
	90.2% (87.7%, 92.3%)
	73.7% (70.3%, 76.9%)

	Logistic regression (continuous CA125 & HE4)
	84.3% (80.6%, 87.5%)
	94.4% (91.8%, 96.3%)

	ROMA Index
	89.5% (87.1%, 91.5%)
	76.4% (73.1%, 79.5%)


Abbreviation: OD model, OC Detection model; CA125, Cancer Antigen 125; HE4, Human Epididymis Protein 4; OC, ovarian cancer; HC, healthy control; CI, confidence interval; ROMA, Risk of Ovarian Malignancy Algorithm.
Notes: Binary rule: positivity defined as CA125 ≥35 U/mL, or HE4 ≥68.5 pmol/L for premenopausal women and ≥114.9 pmol/L for postmenopausal women. Logistic regression model was trained on the training cohort using log‑transformed CA125 and HE4 as continuous predictors; the predicted probability formula is:logit(P)=−13.4160+1.6574×ln(CA125)+1.6154×ln(HE4), a cutoff of 0.433 (corresponding to 95% specificity in the training cohort) was applied. ROMA Index was calculated using menopausal status with the recommended cutoffs: premenopausal ≥7.4%, postmenopausal ≥25.3%. 


Table S10. Performance of the OD model across subgroups in the combined validation cohorts.
	
	HC
	OC
	AUC (95% CI)
	Sensitivity (95% CI)
	Specificity (95% CI)

	FIGO stage
	
	
	
	
	

	I
	450
	120
	0.982 (0.974, 0.990)
	91.67% (85.34%, 95.41%)
	93.33% (90.64%, 95.29%)

	II
	450
	61
	0.973 (0.959, 0.988)
	81.97% (70.53%, 89.62%)
	93.33% (90.64%, 95.29%)

	III
	450
	182
	0.982 (0.974, 0.990)
	91.76% (86.85%, 94.94%)
	93.33% (90.64%, 95.29%)

	IV
	450
	84
	0.986 (0.978, 0.994)
	95.24% (88.39%, 98.13%)
	93.33% (90.64%, 95.29%)

	Histological types
	
	
	
	
	

	HGSOC
	450
	290
	0.982 (0.976, 0.989)
	91.72% (87.98%, 94.38%)
	93.33% (90.64%, 95.29%)

	MC
	450
	48
	0.980 (0.966, 0.992)
	87.50% (75.30%, 94.14%)
	93.33% (90.64%, 95.29%)

	CCC
	450
	48
	0.983 (0.970, 0.995)
	91.67% (80.45%, 96.71%)
	93.33% (90.64%, 95.29%)

	EC
	450
	35
	0.980 (0.968, 0.992)
	91.43% (77.62%, 97.04%)
	93.33% (90.64%, 95.29%)

	LGSOC
	450
	26
	0.976 (0.955, 0.996)
	88.46% (71.02%, 96.00%)
	93.33% (90.64%, 95.29%)

	Ascites
	
	
	
	
	

	With ascites
	450
	222
	0.981(0.970, 0.991)
	92.79% (88.61%, 95.52%)
	93.33% (90.64%, 95.29%)

	Without ascites
	450
	225
	0.982 (0.975, 0.990)
	89.33% (84.62%, 92.73%)
	93.33% (90.64%, 95.29%)

	Menstrual status
	
	
	
	
	

	Premenopause
	450
	145
	0.984 (0.976, 0.991)
	91.72% (86.09%, 95.20%)
	93.33% (90.64%, 95.29%)

	Postmenopause
	450
	302
	0.981 (0.974, 0.988)
	90.73% (86.93%, 93.51%)
	93.33% (90.64%, 95.29%)

	Parity
	
	
	
	
	

	≤ 1
	450
	109
	0.985 (0.976, 0.993)
	93.58% (87.33%, 96.85%)
	93.33% (90.64%, 95.29%)

	≥ 2
	450
	338
	0.981 (0.974, 0.987)
	90.24% (86.61%, 92.96%)
	93.33% (90.64%, 95.29%)


Abbreviation: HC, healthy control; OC, ovarian cancer; AUC, area under the curve; CI, confidence interval; OD model, OC Detection model; HGSOC, high-grade serous ovarian carcinoma; MC mucinous carcinoma; CCC, clear cell carcinoma; EC, endometrioid carcinoma; LGSOC, low-grade serous ovarian carcinomas, 

 
Table S11. Top 50 features ranked by mean importance in the BMD model.
	Feature
	Gini importance
	Feature
	Gini importance

	the proportion of CATT-end
	0.9091829 
	the proportion of GACT-end
	0.5204665 

	the proportion of CAAT-end
	0.7229156 
	the proportion of CTTC-end
	0.5148586 

	the proportion of TACA-end
	0.7180901 
	the proportion of CCTC-end
	0.5104876 

	the proportion of CATC-end
	0.7081921 
	the proportion of GA-end
	0.5006550 

	the proportion of CAGT-end
	0.6809217 
	the proportion of CGTT-end
	0.4998197 

	the proportion of CTTT-end
	0.6788427 
	the proportion of CAAG-end
	0.4931898 

	the proportion of CAT-end
	0.6751146 
	the proportion of TGTC-end
	0.4906802 

	the proportion of TACT-end
	0.6506940 
	the proportion of GAGG-end
	0.4819341 

	the proportion of TGC-end
	0.6499281 
	the proportion of AAAA-end
	0.4781176 

	the proportion of TGCT-end
	0.6285840 
	the proportion of GTTT-end
	0.4777093 

	the proportion of CA-end
	0.6259690 
	the proportion of TGAT-end
	0.4740138 

	the proportion of CAA-end
	0.6239013 
	the proportion of AA-end
	0.4725559 

	the proportion of GAAA-end
	0.6137364 
	the proportion of TG-end
	0.4707971 

	the proportion of CAGG-end
	0.6109516 
	the proportion of TAAC-end
	0.4618968 

	the proportion of AAA-end
	0.6058840 
	the proportion of CAG-end
	0.4609181 

	the proportion of AATT-end
	0.5913644 
	the proportion of TGGA-end
	0.4598360 

	the proportion of TGCC-end
	0.5723877 
	the proportion of CAAA-end
	0.4493610 

	the proportion of AAAG-end
	0.5646853 
	the proportion of GAC-end
	0.4392721 

	the proportion of AAAT-end
	0.5532533 
	AUDC_nega_164
	0.4390803 

	the proportion of CTT-end
	0.5383852 
	AUDC_nega_55
	0.4337806 

	the proportion of TGCA-end
	0.5328100 
	the proportion of AATC-end
	0.4333293 

	the proportion of GAA-end
	0.5282141 
	the proportion of GTTC-end
	0.4277639 

	the proportion of GATT-end
	0.5249664 
	the proportion of TGA-end
	0.4194170 

	the proportion of TAC-end
	0.5247837 
	the proportion of TGTA-end
	0.4161836 

	the proportion of TATG-end
	0.5227446 
	the proportion of CGAG-end
	0.4159200 


Abbreviation: BMD model, Benign vs. Malignant Differential diagnosis model. 
Notes: (i) the proportion of 5' -end: Frequency distributions of 2-mer, 3-mer, and 4-mer motifs at fragment 5' ends; (ii)AUDC_nega_n/AUDC_posi_n: area of negative (y<0) or positive (y>0) peaks in window n of 255 (baseline FSD=0). 



Table S12. Performance of the BMD model at predefined sensitivity thresholds (99%, 95%).
	Target Sensitivity
	Specificity (95% CI)
	Sensitivity (95% CI)

	
	
	

	99%
	80.45% (72.92% - 86.30%)
	99.63% (97.92% - 99.98%)

	95%
	84.93% (77.91% - 90.05%)
	95.17% (91.91% - 97.15%)


Abbreviation: CI, confidence interval; BMD model, Benign vs. Malignant Differential diagnosis model. 


Table S13. Performance of BMD model in four validation cohorts.
	

	BAM
	OC
	AUC (95% CI)
	Sensitivity (95% CI)
	Specificity (95% CI)

	Internal validation cohort
	
	
	
	
	

	BAM vs. OC
	56
	115
	0.980 (0.965, 0.995)
	88.70% (81.62%, 93.27%)
	92.86% (83.02%, 97.19%)

	External validation cohort 1 
	
	
	
	
	

	BAM vs. OC
	70
	150
	0.965 (0.943, 0.986)
	86.00% (79.54%, 90.66%)
	91.43% (82.53%, 96.01%)

	External validation cohort 2
	
	
	
	
	

	BAM vs. OC
	51
	119
	0.961 (0.935, 0.987)
	89.92% (83.20%, 94.14%)
	90.20% (79.02%, 95.74%)

	Chinese minority cohort
	
	
	
	
	

	BAM vs. OC
	34
	63
	0.963 (0.925, 1.000)
	96.83% (89.14%, 99.44%)
	88.24% (73.38%, 95.33%)


Abbreviation: BAM, Benign adnexal mass; OC, ovarian cancer; AUC, area under the curve; CI, confidence interval; BMD model, Benign vs. Malignant Differential diagnosis model.


Table S14. Subgroup analysis of the BMD model performance in the combined validation cohorts.
	
	BAM
	OC
	AUC (95% CI)
	Sensitivity (95% CI)
	Specificity (95% CI)

	Ultrasound O-RADS categories
	
	
	
	
	

	O-RADS 3
	91
	25
	0.943 (0.888, 0.998)
	80.00% (60.87%, 91.14%)
	93.41% (86.35%, 96.94%)

	O-RADS 4
	101
	114
	0.965 (0.942, 0.987)
	88.60% (81.46%, 93.21%)
	90.10% (82.73%, 94.53%)

	O-RADS 5
	19
	308
	0.936 (0.879, 0.992)
	90.26% (86.44%, 93.09%)
	84.21% (62.43%, 94.48%)

	a BAM histology
	
	
	
	
	

	Benign tumor
	115
	447
	NA
	89.26% (86.05%, 91.80%)
	89.57% (82.64%, 93.93%)

	Endometriosis
	49
	447
	NA
	89.26% (86.05%, 91.80%)
	91.84% (80.81%, 96.78%)

	Other
	47
	447
	NA
	89.26% (86.05%, 91.80%)
	93.62% (82.84%, 97.81%)

	a Menstrual status
	
	
	
	
	

	Postmenopause
	152
	447
	NA
	89.26% (86.05%, 91.80%)
	91.53% (81.65%, 96.33%)

	Premenopause
	59
	447
	NA
	89.26% (86.05%, 91.80%)
	90.79% (85.13%, 94.43%)

	a Parity
	
	
	
	
	

	Parity ≤ 1
	70
	447
	NA
	89.26% (86.05%, 91.80%)
	89.86% (80.51%, 95.00%)

	Parity ≥ 2
	141
	447
	NA
	89.26% (86.05%, 91.80%)
	92.20% (86.57%, 95.59%)

	b Serum biomarker
	
	
	
	
	

	Positive
	211
	397
	0.967 (0.954, 0.989)
	88.92% (85.45%, 91.64%)
	91.00% (86.37%, 94.16%)

	Negative
	211
	50
	0.967 (0.941, 0.994)
	92.00% (81.86%, 96.85%)
	91.00% (86.37%, 94.16%)


Abbreviation: BAM, Benign adnexal mass; OC, ovarian cancer; AUC, area under the curve; CI, confidence interval; O-RADS, Ovarian-Adnexal Reporting and Data System; NA, not Applicable; BMD model, Benign vs. Malignant Differential diagnosis model.
Notes: a Subgroup of BAM; b Subgroup of OC.


Table S15. Performance of three CA125/HE4-based models for distinguishing OC from BAM in the validation cohorts.
	
	Sensitivity (95% CI)
	Specificity (95% CI)

	Binary rule
	92.4% (89.5%, 94.6%)
	59.7% (52.7%, 66.4%)

	[bookmark: OLE_LINK12]Logistic regression (continuous CA125 & HE4)
	97.7% (95.9%, 98.9%)
	37.4% (30.9%, 44.4%)

	ROMA Index
	86.8% (83.3%, 89.8%)
	69.7% (63.0%, 75.8%)


Abbreviation: BMD model, Benign vs. Malignant Differential diagnosis model; OC, ovarian cancer; BAM, benign adnexal mass; CI, confidence interval; CA125, cancer antigen 125; HE4, human epididymis protein 4; ROMA, Risk of Ovarian Malignancy Algorithm. 
Notes: Binary rule: positivity defined as CA125 ≥ 35 U/mL, or HE4 ≥ 68.5 pmol/L for premenopausal women and ≥ 114.9 pmol/L for postmenopausal women . Logistic regression model was trained on the training cohort using log‑transformed CA125 and HE4 as continuous predictors; the predicted probability formula is:logit(P) = –9.6820 + 0.7496 × ln(CA125) + 1.6103 × ln(HE4), a cutoff of 0.230 (corresponding to 95% specificity in the training cohort) was applied. ROMA Index was calculated using menopausal status with the recommended cutoffs: premenopausal ≥ 7.4%, postmenopausal ≥ 25.3%. 

Table S16. Performance of the combined model at 95% fixed sensitivity for differentiating OC from BAM in the training cohort.
	
	Sensitivity (95% CI)
	Specificity (95% CI)

	Combined model
	95.16% (91.87%, 97.40%)
	97.72% (93.50%, 99.52%)


Abbreviation: BMD model, Benign vs. Malignant Differential diagnosis model; OC, ovarian cancer; BAM, benign adnexal mass; CI, confidence interval; CA125, cancer antigen 125; HE4, human epididymis protein 4.
[bookmark: _GoBack]Notes: Logistic regression model was trained on the training cohort using log‑transformed CA125 and HE4 as well as raw BMD score as continuous predictors; the predicted probability formula is: logit(P)=−23.3090+0.7446ln(CA125)+1.7096ln(HE4)+21.5132×BMDscore, and a cutoff of 0.752 (corresponding to 95% sensitivity in the training cohort) was applied.
