Supplementary Materials:

Table S1. Additional information on patient cohorts

	Characteristics
	RCC

	Number of individuals
	391

	Age (years)
	

	range
	11 - 89

	mean
	63.38 ± 12.91

	median
	65.00

	Mean OS Time (months)
	87.52 ± 55.35

	BMI mean (kg/m²)
	27.47 ± 5.5

	BMI (kg/m²) range/median
	12-54 / 27

	sex
	

	female
	129 (32.99%)

	male
	262 (67.01%)

	Pathologic stage
	

	pT1
	251 (64.20%)

	pT2
	35 (8.95%)

	pT3 - pT4
	105 (26.85%)

	Subtype
	

	ccRCC
	295 (75.70%)

	Papillary RCC
	61 (15.60%)

	Chromophobe RCC
	14 (3.58%)

	others
	21 (5.12%)

	Grade
	

	low (G1 - G2)
	323 (82.82%)

	high (G3 - G4)
	67 (17.18%)

	pN
	

	pN0
	278 (91.45%)

	pN+
	26 (8.55%)





	Characteristics
	Cervical cancer
	Vulvar cancer
	Endometrial cancer

	Number of individuals
	155
	107
	90

	Age (years)
	
	
	

	range
	21-88
	25-93
	33-89

	mean
	51.95 ± 13.74
	64.6 ± 14.55
	63.68 ± 12.01

	median
	50
	68
	65

	Mean OS Time (months)
	70.52 ± 58.06
	52.74 ± 42.64
	54.97 ± 45.76

	BMI mean (kg/m²)
	27.63 ± 7.06
	26.16 ± 5.85
	30.24 ± 8.59

	BMI (kg/m²) range/median
	16-54 / 26
	16-45 / 26
	15-66 / 29

	Pathologic stage
	
	
	

	pT1
	
	14 (13.21%)
	59 (66.29%)

	pT2
	
	72 (67.92%)
	15 (16.85%)

	pT3 - pT4
	
	20 (18.87%)
	15 (16.85%)

	FIGO
	
	
	

	1
	71 (45.80%)
	
	

	2
	42 (27.10%)
	
	

	3 - 4
	42 (27.10%)
	
	

	Grade
	
	
	

	1 - 2
	99 (63.87%)
	81 (75.70%)
	69 (76.66%)

	3
	56 (36.13%)
	26 (24.30%)
	21 (23.33%)

	pN
	
	
	

	pN0
	64 (65.31%)
	41 (57.75%)
	37 (74%)

	pN+
	34 (34.69%)
	30 (42.25%)
	13 (26%)

	HPV
	
	
	

	negative
	6 (4.20%)
	72 (80.90%)
	

	positive
	137 (95.80%)
	17 (19.10%)
	



Table S2. Associations between clinicopathological parameters and leptinR in RCC, cervical, vulvar, and endometrial carcinoma. Receptor expressions dichotomized in low and high; p-values were calculated using Mann-Whitney-U test.

	RCC cohort
	
	
	
	

	
	All patients (%)
	LeptinR low (%)
	LeptinR high (%)
	p

	Patient number
	391 (100.0)
	
	
	

	Patient number leptinR
	386 (100.0)
	146 (37.8)
	240 (62.2)
	

	Age (years)
	
	
	
	

	≤60
	140 (36.3)
	49 (35.0)
	91 (65.0)
	

	61-70
	127 (32.9)
	49 (38.6)
	78 (61.4)
	

	≥71
	119 (30.8)
	48 (40.3)
	71 (59.7)
	p=0.37

	Sex
	
	
	
	

	female
	126 (32.6)
	51 (40.5)
	75 (59.5)
	

	male
	260 (67.4)
	95 (36.5)
	165 (63.5)
	p=0.45

	BMI* (kg/m2)
	
	
	
	

	<24.5
	108 (28.0)
	38 (35.2)
	70 (64.8)
	

	25.0-29.9
	117 (30.3)
	42 (35.9)
	75 (64.1)
	

	>30.0
	83 (21.5)
	32 (38.6)
	51 (61.4)
	p=0.65

	Pathologic stage
	
	
	
	

	pT1
	248 (64.2)
	82 (33.1)
	166 (66.9)
	

	pT2
	35 (9.1)
	12 (34.3)
	23 (65.7)
	

	pT3 - pT4
	103 (26.7)
	52 (50.5)
	51 (49.5)
	p<0.01

	Subtype
	
	
	
	

	ccRCC
	291 (75.4)
	125 (43.0)
	166 (57.0)
	

	Papillary RCC
	60 (15.5)
	8 (13.3)
	52 (86.7)
	

	Chromophobe RCC
	14 (3.6)
	6 (42.9)
	8 (57.1)
	

	others
	21 (5.4)
	7 (33.3)
	14 (66.7)
	p<0.01

	Grade*
	
	
	
	

	low (G1 - G2)
	320 (82.9)
	116 (36.3)
	204 (63.8)
	

	high (G3 - G4)
	65 (16.8)
	29 (44.6)
	36 (55.4)
	p=0.2

	pN*
	
	
	
	

	pN0
	273 (70.7)
	89 (32.6)
	184 (67.4)
	

	pN+
	26 (6.7)
	13 (50)
	13 (50)
	p=0.07


*Missing data: BMI: 78, Grade: 1, pN: 87 cases

	Cervical cancer cohort
	
	
	
	

	
	All patients (%)
	LeptinR low (%)
	LeptinR high (%)
	p

	
	155 (100.0)
	
	
	

	Patient number
	150 (100.0)
	82 (54.7)
	68 (45.3)
	

	Patient number leptinR
	
	
	
	

	Age (years)
	111 (74.0)
	55 (49.5)
	56 (50.5)
	

	≤60
	39 (26.0)
	27 (69.2)
	12 (30.8)
	p=0.03

	>60
	
	
	
	

	BMI* (kg/m2)
	57 (38.0)
	31 (54.4)
	26 (45.6)
	

	<24.9
	32 (21.3)
	21 (65.6)
	11 (34.4)
	

	25.0-29.9
	40 (26.7)
	14 (35.0)
	26 (65.0)
	p=0.11

	>30.0
	
	
	
	

	FIGO
	69 (46.0)
	28 (40.6)
	41 (59.4)
	

	FIGO 1
	42 (28.0)
	25 (59.5)
	17 (40.5)
	

	FIGO 2
	39 (26.0)
	29 (74.4)
	10 (25.6)
	p<0.01

	FIGO 3 - FIGO 4
	
	
	
	

	Grade
	96 (64.0)
	59 (61.5)
	37 (38.5)
	

	1 - 2
	54 (36.0)
	23 (42.6)
	31 (57.4)
	p=0.03

	3
	
	
	
	

	pN*
	64 (42.7)
	20 (31.3)
	44 (68.8)
	

	pN0
	31 (20.7)
	22 (71.0)
	9 (29.0)
	p<0.01

	pN+
	
	
	
	

	HPV*
	6 (4.0)
	3 (50.0)
	3 (50.0)
	

	negative
	135 (90.0)
	71 (52.6)
	64 (47.4)
	p=0.9

	positive
	
	
	
	


*Missing data: BMI: 21, pN: 55, HPV: 9 cases

	Vulvar cancer cohort
	
	
	
	

	Patient number
	All patients (%)
	LeptinR low (%)
	LeptinR high (%)
	p

	Patient number leptinR
	107 (100.0)
	
	
	

	Age (years)
	100 (100.0)
	50 (50.0)
	50 (50.0)
	

	≤60
	
	
	
	

	>60
	35 (35.0)
	15 (42.9)
	20 (57.1)
	

	BMI* (kg/m2)
	65 (65.0)
	35 (53.8)
	30 (46.2)
	p=0.30

	<24.9
	
	
	
	

	25.0-29.9
	42 (42.0)
	22 (52.4)
	20 (47.6)
	

	>30.0
	30 (30.0)
	15 (50.0)
	15 (50.0)
	

	Pathologic stage*
	11 (11.0)
	2 (18.2)
	9 (81.8)
	p=0.14

	pT1
	
	
	
	

	pT2
	11 (11.0)
	9 (81.8)
	2 (18.2)
	

	pT3 - pT4
	69 (69.0)
	31 (44.9)
	38 (55.1)
	

	Grade
	19 (19.0)
	9 (47.4)
	10 (52.6)
	p=0.17

	1 - 2
	
	
	
	

	3
	75 (75.0)
	40 (53.3)
	35 (46.7)
	

	pN*
	25 (25.0)
	10 (40.0)
	15 (60.0)
	p=0.25

	pN0
	
	
	
	

	pN+
	39 (39.0)
	19 (48.7)
	20 (51.3)
	

	HPV*
	28 (28.0)
	9 (32.1)
	19 (67.9)
	p=0.18

	negative
	
	
	
	

	positive
	68 (68.0)
	29 (42.6)
	39 (57.4)
	

	
	16 (16.0)
	13 (81.2)
	3 (18.8)
	p<0.01


*Missing data: BMI: 17, pT: 1, pN: 33, HPV: 16 cases

	Endometrial cancer cohort
	
	
	
	

	
	All patients (%)
	LeptinR low (%)
	LeptinR high (%)
	p

	Patient number
	90 (100.0)
	
	
	

	Patient number leptinR
	87 (100.0)
	17 (19.5)
	70 (80.5)
	

	Age (years)
	
	
	
	

	≤60
	34 (39.1)
	7 (20.6)
	27 (79.4)
	

	>60
	53 (60.9)
	10 (18.9)
	43 (81.1)
	p=0.84

	BMI* (kg/m2)
	
	
	
	

	<24.9
	22 (25.3)
	5 (22.7)
	17 (77.3)
	

	25.0-29.9
	22 (25.3)
	7 (31.8)
	15 (68.2)
	

	>30.0
	42 (48.3)
	5 (11.9)
	37 (88.1)
	p=0.16

	Pathologic stage*
	
	
	
	

	pT1
	56 (64.4)
	9 (16.1)
	47 (83.9)
	

	pT2
	15 (17.2)
	3 (20.0)
	12 (80.0)
	

	pT3 - pT4
	15 (17.2)
	4 (26.7)
	11 (73.3)
	p=0.37

	Grade
	
	
	
	

	1 - 2
	66 (75.9)
	8 (12.1)
	58 (87.9)
	

	3
	21 (24.1)
	9 (42.9)
	12 (57.1)
	p=0.002

	pN*
	
	
	
	

	pN0
	36 (41.4)
	6 (16.7)
	30 (83.3)
	

	pN+
	13 (14.9)
	5 (38.5)
	8 (61.5)
	p=0.11


*Missing data: BMI: 1, pT: 1, pN: 38 cases

Table S3. Associations between clinicopathological parameters and adipoR1 in RCC, cervical, vulvar, and endometrial carcinoma. Receptor expressions dichotomized in low and high; p-values were calculated using Mann-Whitney-U test.

	RCC cohort
	
	
	
	

	
	All patients (%)
	AdipoR1 low (%)
	AdipoR1 high (%)
	p

	Patient number
	391 (100.0)
	
	
	

	Patient number adipoR1
	379 (100.0)
	243 (64.1)
	136 (35.9)
	

	Age (years)
	
	
	
	

	≤60
	138 (36.4)
	82 (59.4)
	56 (40.6)
	

	61-70
	123 (32.5)
	80 (65.0)
	43 (35.0)
	

	≥71
	118 (31.1)
	81 (68.6)
	37 (31.4)
	p=0.12

	Sex
	
	
	
	

	female
	125 (33.0)
	85 (68.0)
	40 (32.0)
	

	male
	254 (67.0)
	158 (62.2)
	96 (37.8)
	p=0.27

	BMI* (kg/m2)
	
	
	
	

	<24.5
	105 (27.7)
	67 (63.8)
	38 (36.2)
	

	25.0-29.9
	114 (30.1)
	62 (54.4)
	52 (45.6)
	

	>30.0
	82 (21.6)
	60 (73.2)
	22 (26.8)
	p=0.30

	Pathologic stage
	
	
	
	

	pT1
	241 (63.6)
	147 (61.0)
	94 (39.0)
	

	pT2
	35 (9.2)
	21 (60.0)
	14 (40.0)
	

	pT3 - pT4
	103 (27.2)
	75 (72.8)
	28 (27.2)
	p=0.06

	Subtype
	
	
	
	

	ccRCC
	287 (75.7)
	206 (71.8)
	81 (28.2)
	

	Papillary RCC
	59 (15.6)
	22 (37.3)
	37 (62.7)
	

	Chromophobe RCC
	14 (3.7)
	4 (28.6)
	10 (71.4)
	

	others
	19 (5.0)
	11 (57.9)
	8 (42.1)
	p<0.01

	Grade*
	
	
	
	

	low (G1 - G2)
	313 (82.6)
	198 (63.3)
	115 (36.7)
	

	high (G3 - G4)
	65 (17.2)
	44 (67.7)
	21 (32.3)
	p=0.5

	pN*
	
	
	
	

	pN0
	268 (70.7)
	164 (61.2)
	104 (38.8)
	

	pN+
	24 (6.3)
	16 (66.7)
	8 (33.3)
	p=0.6


*Missing data: BMI: 78, Grade: 1, pN: 87 cases

	Cervical cancer cohort
	
	
	
	

	
	All patients (%)
	AdipoR1 low (%)
	AdipoR1 high (%)
	p

	Patient number
	155 (100.0)
	
	
	

	Patient number adipoR1
	145 (100.0)
	88 (60.7)
	57 (39.3)
	

	Age (years)
	
	
	
	

	≤60
	107 (73.8)
	64 (59.8)
	43 (40.2)
	

	>60
	38 (26.2)
	24 (63.2)
	14 (36.8)
	p=0.71

	BMI* (kg/m2)
	
	
	
	

	<24.9
	56 (38.6)
	38 (67.9)
	18 (32.1)
	

	25.0-29.9
	31 (21.4)
	19 (61.3)
	12 (38.7)
	

	>30.0
	38 (26.2)
	20 (52.6)
	18 (47.4)
	p=0.14

	FIGO
	
	
	
	

	FIGO 1
	69 (47.6)
	36 (52.2)
	33 (47.8)
	

	FIGO 2
	40 (27.6)
	24 (60.0)
	16 (40.0)
	

	FIGO 3 - FIGO 4
	36 (24.8)
	28 (77.8)
	8 (22.2)
	p=0.02

	Grade
	
	
	
	

	1 - 2
	93 (64.1)
	70 (75.3)
	23 (24.7)
	

	3
	52 (35.9)
	18 (34.6)
	34 (65.4)
	p<0.01

	pN*
	
	
	
	

	pN0
	62 (42.8)
	33 (53.2)
	29 (46.8)
	

	pN+
	32 (22.1)
	19 (59.4)
	13 (40.6)
	p=0.57

	HPV*
	
	
	
	

	negative
	3 (2.1)
	2 (66.7)
	1 (33.3)
	

	positive
	133 (91.7)
	79 (59.4)
	54 (40.6)
	p=0.80


*Missing data: BMI: 20, pN: 51, HPV: 9 cases

	Vulvar cancer cohort
	
	
	
	

	
	All patients (%)
	AdipoR1 low (%)
	AdipoR1 high (%)
	p

	Patient number
	107 (100.0)
	
	
	

	Patient number adipoR1
	91 (100.0)
	55 (60.4)
	36 (39.6)
	

	Age (years)
	
	
	
	

	≤60
	32 (35.2)
	19 (59.4)
	13 (40.6)
	

	>60
	59 (64.8)
	36 (61.0)
	23 (39.0)
	p=0.88

	BMI* (kg/m2)
	
	
	
	

	<24.9
	35 (38.5)
	24 (68.6)
	11 (31.4)
	

	25.0-29.9
	27 (29.7)
	15 (55.6)
	12 (44.4)
	

	>30.0
	13 (14.3)
	6 (46.2)
	7 (53.8)
	p=0.13

	Pathologic stage*
	
	
	
	

	pT1
	12 (13.2)
	12 (100.0)
	0 (0.0)
	

	pT2
	61 (67.0)
	31 (50.8)
	30 (49.2)
	

	pT3 - pT4
	17 (18.7)
	11 (64.7)
	6 (35.3)
	p=0.15

	Grade
	
	
	
	

	1 - 2
	70 (76.9)
	42 (60.0)
	28 (40.0)
	

	3
	21 (23.1)
	13 (61.9)
	8 (38.1)
	p=0.88

	pN*
	
	
	
	

	pN0
	33 (36.3)
	19 (57.6)
	14 (42.4)
	

	pN+
	28 (30.8)
	16 (57.1)
	12 (42.9)
	p=0.97

	HPV*
	
	
	
	

	negative
	62 (68.1)
	36 (58.1)
	26 (41.9)
	

	positive
	14 (15.4)
	9 (64.3)
	5 (35.7)
	p=0.67


*Missing data: BMI: 16, pT: 1, pN: 30, HPV: 15 cases

	Endometrial cancer cohort
	
	
	
	

	
	All patients (%)
	AdipoR1 low (%)
	AdipoR1 high (%)
	p

	Patient number
	90 (100.0)
	
	
	

	Patient number adipoR1
	87 (100.0)
	40 (46.0)
	47 (54.0)
	

	Age (years)
	
	
	
	

	≤60
	35 (40.2)
	19 (54.3)
	16 (45.7)
	

	>60
	52 (59.8)
	21 (40.4)
	31 (59.6)
	p=0.20

	BMI* (kg/m2)
	
	
	
	

	<24.9
	22 (25.3)
	12 (54.5)
	10 (45.5)
	

	25.0-29.9
	21 (24.1)
	10 (47.6)
	11 (52.4)
	

	>30.0
	42 (48.3)
	17 (40.5)
	25 (59.5)
	p=0.28

	Pathologic stage*
	
	
	
	

	pT1
	57 (65.5)
	28 (49.1)
	29 (50.9)
	

	pT2
	14 (16.1)
	6 (42.9)
	8 (57.1)
	

	pT3 - pT4
	15 (17.2)
	6 (40.0)
	9 (60.0)
	p=0.49

	Grade
	
	
	
	

	1 - 2
	68 (78.2)
	29 (42.6)
	39 (57.4)
	

	3
	19 (21.8)
	11 (57.9)
	8 (42.1)
	p=0.24

	pN*
	
	
	
	

	pN0
	37 (42.5)
	22 (59.5)
	15 (40.5)
	

	pN+
	12 (13.8)
	3 (25.0)
	9 (75.0)
	p=0.04


*Missing data: BMI: 1, pT: 1, pN: 38 cases

Table S4. Spearman correlation of receptors with clinicopathological parameters

	Cohort
	Receptor
	Parameters
	p-value
	Correlation coefficient

	RCC
	
	
	
	

	
	LeptinR
	age
	0.292
	-0.054

	
	
	sex
	0.456
	0.038

	
	
	BMI
	0.646
	-0.026

	
	
	pT
	0.004
	-0.146

	
	
	subtype
	< 0.001
	0.168

	
	
	grade
	0.205
	-0.064

	
	
	pN
	0.001
	-0.166

	
	
	
	
	

	
	AdipoR1
	age
	0.289
	-0.054

	
	
	sex
	0.27
	0.056

	
	
	BMI
	0.297
	-0.06

	
	
	pT
	0.056
	-0.098

	
	
	subtype
	< 0.001
	0.272

	
	
	grade
	0.5
	-0.035

	
	
	pN
	0.058
	-0.097

	ccRCC
	
	
	
	

	
	LeptinR
	age
	0.074
	-0.015

	
	
	sex
	0.713
	0.022

	
	
	BMI
	 0.93
	0.006

	
	
	pT
	0.013
	-0.145

	
	
	grade
	0.169
	-0.081

	
	
	pN
	< 0.001
	-0.194

	Cervical cancer
	
	
	
	

	
	LeptinR
	age
	0.085
	-0.141

	
	
	BMI
	0.112
	0.141

	
	
	FIGO
	< 0.001
	-0.283

	
	
	grade
	0.393
	0.07

	
	
	pN
	< 0.001
	-0.375

	
	
	HPV
	0.902
	-0.01

	
	
	
	
	

	
	AdipoR1
	age
	0.735
	-0.028

	
	
	BMI
	0.142
	0.132

	
	
	FIGO
	0.015
	-0.201

	
	
	grade
	0.612
	-0.042

	
	
	pN
	0.575
	-0.059

	
	
	HPV
	0.802
	0.022

	Vulvar cancer
	
	
	
	

	
	LeptinR
	age
	0.146
	-0.147

	
	
	BMI
	0.141
	0.163

	
	
	pT
	0.167
	0.14

	
	
	grade
	0.253
	0.115

	
	
	pN
	0.18
	0.166

	
	
	HPV
	0.212
	-0.137

	
	
	
	
	

	
	AdipoR1
	age
	0.626
	0.052

	
	
	BMI
	0.13
	0.176

	
	
	pT
	0.151
	0.152

	
	
	grade
	0.877
	-0.016

	
	
	pN
	0.973
	0.004

	
	
	HPV
	0.282
	-0.119

	Endometrial cancer
	
	
	
	

	
	LeptinR
	age
	0.444
	0.083

	
	
	BMI
	0.207
	0.137

	
	
	pT
	0.371
	-0.098

	
	
	grade
	0.002
	-0.332

	
	
	pN
	0.111
	-0.231

	
	
	
	
	

	
	AdipoR1
	age
	0.165
	0.15

	
	
	BMI
	0.18
	0.147

	
	
	pT
	0.491
	0.075

	
	
	grade
	0.243
	-0.126

	
	
	pN
	0.039
	0.296



Table S5. Results of univariable Cox regression survival analysis

	Cohort
	Proteins
	Staining Intensity
	N (Low/High)
	p-Value (log)
	Hazard Ratio
	95% CI
	p-Value (cox)
	Likelihood-Ratio-Test

	RCC
	LeptinR
	0–1+/2–3+
	73/133
	0.004
	0.564
	0.381 - 0.835
	0.004
	0.005

	
	AdipoR1
	0–1+/2–3+
	133/67
	0.4
	0.840
	0.551 - 1.281
	0.418
	0.4

	ccRCC
	LeptinR
	0–1+/2–3+
	65/95
	0.009
	0.563
	0.364 - 0.872
	0.01
	0.01

	
	AdipoR1
	0–1+/2–3+
	116/41
	0.3
	0.75
	0.448 - 1.259
	0.28
	0.3

	Cervical cancer
	LeptinR
	0–1+/2–3+
	69/57
	0.03
	0.535
	0.300 - 0.955
	0.034
	0.03

	
	AdipoR1
	0–1+/2–3+
	73/48
	0.2
	0.688
	0.372 - 1.272
	0.233
	0.2

	Vulvar cancer
	LeptinR
	0–1+/2–3+
	42/47
	0.03
	0.536
	0.306 - 0.939
	0.029
	0.03

	
	AdipoR1
	0–1+/2–3+
	55/36
	0.7
	0.895
	 0.503 - 1.594
	0.707
	0.7

	Endometrial cancer
	LeptinR
	0–1+/2–3+
	15/67
	0.5
	0.735
	 0.272 - 1.986
	0.543
	0.6

	
	AdipoR1
	0–1+/2–3+
	40/42
	0.6
	1.246
	0.535 - 2.907
	0.610
	0.6



Figure S1. Cervical, vulvar and endometrial cancer: Immunohistochemistry evaluation scheme. Magnification: 20x LeptinR: (A) negative, (B) weak (1+), (C) moderate (2+), (D) strong (3+) positivity. AdipoR1: (E) negative, (F) weak (1+), (G) moderate (2+), (H) strong (3+) positivity
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