Table S1. Characteristics of patients with GC in each cohort.
	Variables
	Training Cohort (N=135) (%)
	Validation Cohort (N=76) (%)
	Test Cohort (N=133) (%)

	
	VEGF (-)
	VEGF (+)
	P
	VEGF (-)
	VEGF (+)
	P
	n

	Age (years)
	
	0.292
	
	
	0.191
	

	≥60
	36 (44.4)
	29 (53.7)
	
	31 (57.4)
	9 (40.9)
	
	68 (51.1)

	< 60
	45 (55.6)
	25 (46.3)
	
	23 (42.6)
	13 (59.1)
	
	65 (48.9)

	Gender
	
	
	0.941
	
	
	0.650
	

	Male
	53 (65.4)
	35 (64.8)
	
	39 (72.2)
	17 (77.3)
	
	86 (64.7)

	Female
	28 (34.6)
	19 (35.2)
	
	15 (27.8)
	5 (22.7)
	
	47 (35.3)

	Size
	
	
	0.002*
	
	
	0.010*
	

	< 4cm
	52 (64.2)
	20 (37.0)
	
	27 (50.0)
	4 (18.2)
	
	55 (41.4)

	≥4cm
	29 (35.8)
	34 (63.0)
	
	27 (50.0)
	18 (81.8)
	
	78 (58.6)

	Differentiation
	
	
	0.179
	
	
	0.230
	

	Well
	6 (7.4)
	1 (1.9)
	
	3 (5.6)
	3 (13.6)
	
	19 (14.3)

	Moderate
	16 (19.8)
	7 (13.0)
	
	9 (16.7)
	6 (27.3)
	
	28 (21.1)

	Poor or undifferentiation
	59 (72.8)
	46 (85.2)
	
	42 (77.8)
	13 (59.1)
	
	86 (64.7)

	Location
	
	
	0.015*
	
	
	0.237
	

	Cardia
	13 (16.0)
	21 (38.9)
	
	15 (27.8)
	9 (40.9)
	
	44 (33.1)

	Body
	10 (12.3)
	8 (14.8)
	
	10 (18.5)
	2 (9.1)
	
	21 (15.8)

	Antrum
	47 (58.0)
	19 (35.2)
	
	25 (46.3)
	7 (31.8)
	
	40 (30.1)

	Whole
	11 (13.6)
	6 (11.1)
	
	4 (7.4)
	4 (18.2)
	
	28 (21.1)

	CEA
	
	
	1.000
	
	
	0.679
	

	elevated
	6 (7.4)
	4 (7.4)
	
	4 (7.4)
	3 (13.6)
	
	24 (18.0)

	normal
	75 (92.6)
	50 (92.6)
	
	50 (92.6)
	19 (86.4)
	
	109(82.0)

	CA19-9
	
	
	0.177
	
	
	0.718
	

	elevated
	4 (4.9)
	7 (13.0)
	
	11 (20.4)
	3 (13.6)
	
	31 (23.3)

	normal
	77 (95.1)
	47 (87.0)
	
	43 (79.6)
	19 (86.4)
	
	102 (76.7)

	T stage
	
	
	0.002*
	
	
	0.501
	

	T1-2
	28 (34.6)
	6 (11.1)
	
	7 (13.0)
	1(4.5)
	
	12 (9.0)

	T3-4
	53 (65.4)
	48 (88.9)
	
	47 (87.0)
	21 (95.5)
	
	121 (91.0)

	N stage
	
	
	0.231
	
	
	0.497
	

	N0
	17 (21.0)
	8 (14.8)
	
	9 (16.7)
	6 (27.3)
	
	38 (28.6)

	N1
	26 (32.1)
	10 (18.5)
	
	13 (24.1)
	4 (18.2)
	
	17 (12.8)

	N2
	10 (12.3)
	10 (18.5)
	
	10 (18.5)
	3 (13.6)
	
	30 (22.6)

	N3a
	13 (16.0)
	10 (18.5)
	
	11 (20.4)
	2 (9.1)
	
	23 (17.3)

	N3b
	15 (18.5)
	16 (29.6)
	
	11 (20.4)
	7 (31.8)
	
	25 (18.8)

	M stage
	
	
	<0.001*
	
	
	0.043*
	

	M (-)
	65 (80.2)
	25 (46.3)
	
	42 (77.8)
	12 (54.5)
	
	77 (57.9)

	M (+)
	16 (19.8)
	29 (53.7)
	
	12 (22.2)
	10 (45.5)
	
	56 (42.1)

	RS (mean and 95%CI)
	-0.119 (-0.149, -0.089)
	0.075 (0.034, 0.116)
	<0.001*
	-0.068 (-0.106, -0.030)
	0.177 (0.024,0.329)
	0.004*
	\


[bookmark: OLE_LINK34]Note: VEGF (-): negative VEGF status; VEGF (+): positive VEGF status; CEA: carcinoembryonic antigen; CA19-9: carbohydrate antigen 19-9; T stage: clinical T stage; N stage: clinical N stage; M stage: clinical M stage; RS: VEGF Rad-score; 95%CI: 95% Confidence interval; *: significant difference.


Table S2. Univariate and multivariable logistic regression analysis of the noninvasive biomarker predicts VEGF status in the training cohorts.
	Variable
	Univariable
	Multivariable

	
	OR
	95% CI
	P
	OR
	95% CI
	P

	Gender (female vs. male)
	1.028
	0.499-2.116
	0.941
	\
	\
	\

	Age (≥60 vs. <60 years)
	1.450
	0.726-2.895
	0.292
	\
	\
	\

	CEA (elevate vs. normal)
	1.000
	0.269-3.724
	1.000
	\
	\
	\

	CA19-9 (elevate vs. normal)
	2.867
	0.796-10.321
	0.107
	\
	\
	\

	Differentiation
	
	
	
	
	
	

	Well
	reference
	\
	\
	\
	\
	\

	Moderate
	2.625
	0.264-26.072
	0.410
	\
	\
	\

	Poor or undifferentiation
	4.678
	0.544-40.233
	0.160
	\
	\
	\

	Size(≥4 vs. <4 cm)
	3.048
	1.491-6.232
	0.002*
	1.920
	0.732-5.039
	0.185

	Location
	
	
	
	
	
	

	Cardia
	reference
	\
	\
	reference
	\
	\

	Body
	0.495
	0.155-1.578
	0.235
	0.198
	0.042-0.927
	0.040*

	Antrum
	0.25
	0.105-0.599
	0.002*
	0.274
	0.087-0.867
	0.028*

	Whole
	0.338
	0.101-1.134
	0.079
	0.103
	0.020-0.528
	0.006*

	T stage
	
	
	
	
	
	

	T1-2
	reference
	\
	\
	reference
	\
	\

	T3-4
	4.226
	1.611-11.086
	0.003*
	0.776
	0.218-2.759
	0.695

	N stage
	
	
	
	
	
	

	N0
	reference
	\
	\
	\
	\
	\

	N1
	0.817
	0.269-2.487
	0.722
	\
	\
	\

	N2
	2.125
	0.631-7.157
	0.224
	\
	\
	\

	N3a
	1.635
	0.504-5.305
	0.413
	\
	\
	\

	N3b
	2.267
	0.757-6.786
	0.144
	\
	\
	\

	M stage
	4.712
	2.193-10.128
	<0.001*
	4.746
	1.603-14.046
	0.005*

	RS
	9.788
	4.397-21.792
	<0.001*
	9.009
	3.506-23.151
	<0.001*


Note: OR: Odd Ratio; 95%CI: 95% Confidence interval; CEA: carcinoembryonic antigen; CA19-9: carbohydrate antigen 19-9; T stage: clinical T stage; N stage: clinical N stage; M stage: clinical M stage; RS: VEGF Rad-score; *: significant difference.


Table S3. Univariate and multivariable logistic regression analysis of the noninvasive biomarker predicts VEGF status in the validation cohorts.
	Variable
	Univariable
	Multivariable

	
	OR
	95% CI
	P
	OR
	95% CI
	P

	Gender (female vs. male)
	1.308
	0.409-4.177
	0.651
	\
	\
	\

	Age (≥60 vs. <60 years)
	1.947
	0.711-5.327
	0.195
	\
	\
	\

	CEA (elevate vs. normal)
	1.974
	0.404-9.653
	0.401
	\
	\
	\

	CA19-9 (elevate vs. normal)
	1.620
	0.405-6.479
	0.495
	\
	\
	\

	Differentiation
	
	
	
	
	
	

	Well
	reference
	\
	\
	\
	\
	\

	Moderate
	0.667
	0.099-4.478
	0.677
	\
	\
	\

	Poor or undifferentiation
	0.310
	0.056-1.723
	0.181
	\
	\
	\

	Size(≥4 vs. <4 cm)
	4.500
	1.345-15.055
	0.015*
	2.798
	0.738-10.606
	0.130

	Location
	
	
	
	
	
	

	Cardia
	reference
	\
	\
	\
	\
	\

	Body
	0.333
	0.059-1.877
	0.213
	\
	\
	\

	Antrum
	0.467
	0.144-1.514
	0.204
	\
	\
	\

	Whole
	1.667
	0.332-8.368
	0.535
	\
	\
	\

	T stage
	
	
	
	
	
	

	T1-2
	reference
	\
	\
	\
	\
	\

	T3-4
	3.128
	0.362-27.053
	0.300
	\
	\
	\

	N stage
	
	
	
	
	
	

	N0
	reference
	\
	\
	\
	\
	\

	N1
	0.462
	0.101-2.119
	0.320
	\
	\
	\

	N2
	0.450
	0.086-2.350
	0.344
	\
	\
	\

	N3a
	0.273
	0.044-1.695
	0.163
	\
	\
	\

	N3b
	0.955
	0.235-3.878
	0.948
	\
	\
	\

	M stage
	2.917
	1.014-8.388
	0.047*
	1.639
	0.490-5.486
	0.423

	RS
	6.333
	2.097-19.126
	0.001*
	4.889
	1.553-15.392
	0.007*


Note: OR: Odd Ratio; 95%CI: 95% Confidence interval; CEA: carcinoembryonic antigen; CA19-9: carbohydrate antigen 19-9; T stage: clinical T stage; N stage: clinical N stage; M stage: clinical M stage; RS: VEGF Rad-score; *: significant difference.


Table S4. The AUC value of the noninvasive biomarker in predicting VEGF status.
	Variables
	Training Cohort
	Validation Cohort

	
	AUC
	95% CI
	AUC
	95% CI

	M
	0.670
	0.584 -0.748
	0.616
	0.497 - 0.725

	Location
	0.630
	0.543 - 0.712
	0.513
	0.396 - 0.630

	RS
	0.819
	0.743 - 0.880
	0.810
	0.703 - 0.891

	Nomogram
	0.861
	0.791 - 0.915
	0.857
	0.758 - 0.927


Note: M: clinical M stage; Location: The location of the tumor on the pathological specimen; RS: VEGF Rad-score; Nomogram: a noninvasive biomarker of VEGF; AUC: Area Under Area; 95%CI: 95% Confidence interval.


	
	Cutoff
	AUC (95%CI)
	Sen (95%CI)
	Spe (95%CI)
	Acc
	+LR (95%CI)
	-LR (95%CI)
	PPV (95%CI)
	NPV (95%CI)

	Training
Cohort
	-0.0137
	0.819
[bookmark: _Hlk92916350](0.743-0.880)
	0.722
(0.584-0.835)
	0.803
(0.699-0.883)
	0.763
	3.66
(2.30-5.80)
	0.35
(0.20-0.50)
	0.709
(0.571-0.824)
	0.812
(0.710-0.891)

	Validation
Cohort
	
	0.810
[bookmark: _Hlk92916370](0.703-0.891)
	0.727
(0.498-0.893)
	0.704
(0.564-0.820)
	0.711
	2.45
(1.50-4.00)
	0.39
(0.20-0.80)
	0.500
(0.319-0.681)
	0.864
(0.726-0.948)


Table S5. The diagnostic performance of RS in predicting VEGF in the training and validation cohort.
Note: AUC: Area Under Curve; Sen: sensitivity; Spe: specificity; Acc: accuracy; +LR: positive likelihood ratio; −LR: negative likelihood ratio; PPV: positive predictive value; NPV: negative predictive value; RS: VEGF Rad-score; 95%CI: 95% Confidence interval.


Table S6. Univariate and multivariable COX regression analysis of the noninvasive biomarker predicts overall survival in the validation cohort.
	Variable
	Univariable
	Multivariable

	
	HR
	95% CI
	P
	HR
	95% CI
	P

	Gender (female vs. male)
	0.883
	0.416-1.873
	0.746
	\
	\
	\

	Age (≥60 vs. <60 years)
	0.894
	0.467-1.714
	0.737
	\
	\
	\

	CEA (elevate vs. normal)
	3.266
	1.318-8.089
	0.011*
	2.883
	1.122-7.408
	0.028*

	CA19-9 (elevate vs. normal)
	1.495
	0.673-3.323
	0.324
	\
	\
	\

	Differentiation
	
	
	
	
	

	Well
	reference
	\
	\
	\
	\
	\

	Moderate
	2.644
	0.577-12.105
	0.210
	\
	\
	\

	Poor or undifferentiation
	1.545
	0.366-6.533
	0.554
	\
	\
	\

	Size(≥4 vs. <4 cm)
	2.884
	1.315-6.326
	0.008*
	1.865
	0.786-4.430
	0.158

	Location
	
	
	
	
	
	

	Cardia
	reference
	\
	\
	\
	\
	\

	Body
	0.474
	0.135-1.665
	0.244
	\
	\
	\

	Antrum
	0.844
	0.405-1.759
	0.652
	\
	\
	\

	Whole
	1.276
	0.452-3.601
	0.645
	\
	\
	\

	T stage
	
	
	
	
	
	

	T1-2
	reference
	\
	\
	\
	\
	\

	T3-4
	6.095
	0.832-44.665
	0.075
	\
	\
	\

	N stage
	
	
	
	
	
	

	N0
	reference
	\
	\
	\
	\
	\

	N1
	0.812
	0.256-2.573
	0.723
	\
	\
	\

	N2
	1.390
	0.423-4.565
	0.590
	\
	\
	\

	N3a
	2.869
	0.950-8.659
	0.065
	\
	\
	\

	N3b
	1.776
	0.605-5.219
	0.317
	\
	\
	\

	M stage
	3.715
	1.942-7.105
	<0.001*
	2.693
	1.325-5.473
	0.006*

	RS
	3.021
	1.195-7.636
	0.019*
	2.998
	1.011-8.891
	0.048*


[bookmark: _Hlk113315920]Note: HR: Hazard Ratio; 95%CI: 95% Confidence interval; CEA: carcinoembryonic antigen; CA19-9: carbohydrate antigen 19-9; T stage: clinical T stage; N stage: clinical N stage; M stage: clinical M stage; RS: VEGF Rad-score; *: significant difference.


Table S7. Univariate and multivariable COX regression analysis of the noninvasive biomarker predicts overall survival in the test cohort.
	Variable
	Univariable
	Multivariable

	
	HR
	95% CI
	P
	HR
	95% CI
	P

	Gender (female vs. male)
	0.979
	0.584-1.640
	0.936
	\
	\
	\

	Age (≥60 vs. <60 years)
	0.926
	0.567-1.512
	0.758
	\
	\
	\

	CEA (elevate vs. normal)
	1.995
	1.127-3.532
	0.018*
	1.553
	0.739-3.265
	0.245

	CA19-9 (elevate vs. normal)
	2.493
	1.478-4.205
	<0.001*
	1.491
	0.808-2.752
	0.201

	Differentiation
	
	
	
	
	

	Well
	reference
	\
	\
	
	\
	\

	Moderate
	2.363
	0.858-6.507
	0.096
	
	
	

	Poor or undifferentiation
	2.443
	0.968-6.170
	0.059
	
	
	

	Size (≥4 vs. <4 cm)
	5.005
	2.633-9.512
	<0.001*
	2.321
	1.121-4.808
	0.023*

	Location
	
	
	
	
	
	

	Cardia
	reference
	\
	\
	reference
	\
	\

	Body
	1.694
	0.691-4.153
	0.249
	2.013
	0.760-5.330
	0.159

	Antrum
	1.777
	0.863-3.662
	0.119
	1.472
	0.653-3.318
	0.351

	Whole
	6.713
	3.313-13.600
	<0.001*
	2.652
	1.254-5.607
	0.011*

	T stage
	
	
	
	
	
	

	T1-2
	reference
	\
	\
	reference
	\
	\

	T3-4
	25.821
	1.035-644.3
	0.048*
	0
	0
	0.964

	N stage
	
	
	
	
	
	

	N0
	reference
	\
	\
	reference
	\
	\

	N1
	1.490
	0.486-4.569
	0.485
	0.314
	0.081-1.215
	0.093

	N2
	3.487
	1.480-8.216
	0.004*
	1.687
	0.674-4.225
	0.264

	N3a
	5.791
	2.476-13.544
	<0.001*
	3.056
	1.200-7.782
	0.019*

	N3b
	6.738
	2.888-15.720
	<0.001*
	1.274
	0.498-3.257
	0.614

	M stage
	4.751
	2.791-8.089
	<0.001*
	2.366
	1.333-4.199
	0.003*

	RS
	2.727
	1.343-5.538
	0.006*
	14.914
	2.857-77.846
	0.001*


Note: HR: Hazard Ratio; 95%CI: 95% Confidence interval; CEA: carcinoembryonic antigen; CA19-9: carbohydrate antigen 19-9; T stage: clinical T stage; N stage: clinical N stage; M stage: clinical M stage; RS: VEGF Rad-score; *: significant difference.


Table S8. The performance of noninvasive biomarker in prediction OS in each cohort.
	model
	Training Cohort
	Validation Cohort
	Test Cohort

	
	C-index
	95%CI
	C-index
	95%CI
	C-index
	95%CI

	Nomogram
	0.783
	0.730-0.836
	0.757
	0.686-0.828
	0.764
	0.709-0.819

	M
	0.737
	0.689-0.785
	0.656
	0.575-0.737
	0.691
	0.636-0.745


Note: Nomogram: Nomogram of OS; M: Clinical M stage; 95%CI: 95% Confidence interval.
1

