Table S1. Parameters of pretreatment CT scanning.
	Hospitals
	Machine
	Scanning voltages(kVp)
	Tube currents(mA)
	Exposure
time(s)
	Pixel sizes(mm2)
	Thicknesses
(mm)

	Center 1
	Philips
	120-130
	53-400
	1.8-3.6
	0.7×0.7-1.0×1.0
	3-5

	Center 2
	Philips
	110-140
	39-473
	5.0-10.0
	0.9×0.9-1.0×1.0
	3-5

	Center 3
	Siemens
	100-140
	45-425
	4.0-8.0
	0.7×0.7-1.0×1.0
	3-5



Table S2. Parameters of HE-stained biopsy sections.
	Hospitals
	Slide scanners
	Magnification

	Center 1
	Zhiying, Zhiying Medicine, China
	20× (0.5μm/pixel)

	Center 2
	Pannoramic SCAN II, 3DHISTECH, Hungary
	20× (0.5μm/pixel)

	Center 3
	Pannoramic MIDI, 3DHISTECH, Hungary
	20× (0.5μm/pixel)



Table S3. Baseline characteristics of patients for treatment response prediction.
	Characteristics
	Training 
Set No. (%)
	Internal 
validation set No. (%)
	External
validation set No. (%)
	P-value

	No. patients
	80
	33
	29
	

	Age (year)
	
	
	
	0.362

	 Median(range)
	65(41-81)
	66(44-87)
	59(40-78)
	

	Gender
	
	
	
	0.235

	 Male
	61(76.3)
	27(81.2)
	25(86.2)
	

	 Female
	19(23.7)
	6(18.8)
	4(13.8)
	

	Pathological types
	
	
	
	0.196

	Squamous
	41(51.3)
	19(57.6)
	17(58.6)
	

	Adenocarcinoma
	39(48.7)
	14(42.4)
	11(37.9)
	

	Other
	0(0.0)
	0(0.0)
	1(3.4)
	

	Clinical T stage
	
	
	
	0.100

	 T1
	13(16.3)
	3(9.1)
	7(24.1)
	

	T2
	20(25.0)
	11(33.3)
	14(48.3)
	

	T3
	28(35.0)
	13(39.4)
	3(10.3)
	

	T4
	19(23.7)
	6(18.2)
	5(17.3)
	

	Clinical N stage
	
	
	
	0.106

	N0
	6(7.5)
	3(9.1)
	8(27.6)
	

	N1
	9(11.3)
	3(9.1)
	4(13.8)
	

	N2
	38(47.5)
	20(60.6)
	7(24.1)
	

	N3
	27(33.7)
	7(21.2)
	10(34.5)
	

	Clinical M stage
	
	
	
	0.795

	M0
	63(78.8)
	26(78.8)
	22(75.9)
	

	M1
	17(21.2)
	7(21.2)
	7(24.1)
	

	Clinical stage
	
	
	
	0.728

	IIIA
	28(35.0)
	15(45.5)
	12(41.4)
	

	IIIB
	26(32.5)
	7(21.2)
	8(27.6)
	

	IIIC
	9(11.3)
	4(12.1)
	2(6.9)
	

	IV
Total dose (Gy)
 <45
 45-55
 55-65
 >65
	17(21.2)

4(5.0)
5(6.3)
67(83.7)
4(5.0)
	7(21.2)

0(0.0)
4(12.1)
28(84.9)
1(3.0)
	7(24.1)

2(6.9)
3(10.3)
22(75.9)
2(6.9)
	
0.810

	Response
	
	
	
	0.222

	Responsive
	39(48.7)
	14(42.4)
	9(31.0)
	

	Non-responsive
	41(51.3)
	19(57.6)
	20(69.0)
	



Table S4. The details of dose information for treatment response prediction.
	Characteristics
	Training
set
	Internal
validation set
	External
validation set
	P-value

	GTVmin(Gy)
	57.9(13.7-70.6)
	56.6(12.1-67.6)
	54.7(5.7-68.6)
	0.464

	GTVmean(Gy)
	63.3(45.8-72.3)
	62.0(51.5-69.7)
	63.1(34.9-75.8)
	0.368

	GTVmax(Gy)
	66.8(48.2-79.0)
	65.1(52.9-72.6)
	63.3(39.5-79.9)
	0.517

	PTVmin(Gy)
	44.8(5.1-71.3)
	40.0(10.9-60.2)
	41.5(0-61.4)
	0.469

	PTVmean(Gy)
	62.6(46.9-72.1)
	61.1(51.2-68.6)
	58.3(37.9-72.5)
	0.516

	PTVmax(Gy)
	67.7(43.4-79.0)
	65.9(53.0-75.2)
	63.1(35.0-79.9)
	0.528

	LUNGmin(Gy)
	0.3(0-1.3)
	0.3(0-1.9)
	0.2(0-0.6)
	0.281

	LUNGmean(Gy)
	12.9(3.1-63.0)
	12.7(3.3-17.7)
	10.4(2.6-39.2)
	0.420

	LUNGmax(Gy)
	66.8(23.5-78.8)
	65.7(53-74.5)
	60.8(5.2-77.1)
	0.473

	V50(Gy)
	205.4(6.5-514.2)
	216.6(21.1-461.7)
	127.6(10.6-590.1)
	0.484

	V45(Gy)
	256.4(7.6-632.8)
	271.2(37.3-593.6)
	172.6(28.1-621.2)
	0.484

	V40(Gy)
	308.8(8.7-775.2)
	328.6(63.2-725.5)
	213.7(38.0-672.9)
	0.485

	V35(Gy)
	372.4(9.3-897.8)
	389.8(106.6-791.4)
	261.7(53.7-775.2)
	0.460

	V30(Gy)
	445.1(11.4-1020.4)
	459.7(124.9-923.3)
	314.5(63.9-871.1)
	0.484

	V25(Gy)
	531.7(21.1-1166.7)
	543.5(145.3-1095.1)
	379.3(80.4-1004.4)
	0.484

	V20(Gy)
	650.6(27.5-1407.9)
	664.8(174.1-1437.1)
	467.5(107.4-1184.9)
	0.484

	V15(Gy)
	822.3(88.4-1819.3)
	844.1(215.8-1855.3)
	600.6(140.8-1500.8)
	0.484

	V10(Gy)
	1102.9(197.3-2432.3)
	1108.7(291.5-2374.2)
	779.7(187.7-1916.2)
	0.483

	V5(Gy)
	1577.6(321.1-3322.3)
	1569.8(492.1-3048.2)
	1823.2(309.7-2333.1)
	0.484


Abbreviation: GTV, Gross tumor volume; PTV, Planning tumor volume; V, Volume.

Table S5. The details of dose information for survival prediction.
	Characteristics
	Training
set
	Internal
validation set
	External
validation set
	P-value

	GTVmin(Gy)
	58.5(13.6-68.6)
	57.1(12.1-70.6)
	56.2(5.7-68.6)
	0.347

	GTVmean(Gy)
	63.4(47.2-72.2)
	63.3(45.8-72.3)
	60.9(38.3-75.8)
	0.388

	GTVmax(Gy)
	66.7(50.6-79.0)
	66.7(48.2-75.9)
	64.0(39.5-79.9)
	0.418

	PTVmin(Gy)
	43.4(3.3-71.3)
	42.2(10.7-66.4)
	42.7(0-61.4)
	0.480

	PTVmean(Gy)
	62.6(46.9-71.5)
	62.5(49.0-72.1)
	37.9(59.0-72.5)
	0.401

	PTVmax(Gy)
	67.9(51.8-79.0)
	67.3(43.4-77.7)
	63.4(35.0-79.9)
	0.412

	LUNGmin(Gy)
	0.4(0-19.0)
	0.3(0-2.0)
	0.2(0-0.6)
	0.782

	LUNGmean(Gy)
	13.5(3.3-63.0)
	12.3(1.8-17.5)
	11.0(2.6-39.2)
	0.527

	LUNGmax(Gy)
	67.4(50.6-79.2)
	66.5(23.5-77.0)
	62.1(5.2-77.1)
	0.364

	V50(Gy)
	225.3(21.1-514.2)
	197.9(6.5-603.0)
	140.1(10.6-590.1)
	0.487

	V45(Gy)
	278.5(37.3-632.8)
	249.0(7.6-670.0)
	193.5(28.1-621.2)
	0.487

	V40(Gy)
	338.0(58.2-775.2)
	301.9(8.7-854.9)
	247.9(38.0-672.9)
	0.488

	V35(Gy)
	401.8(99.2-897.8)
	365.6(9.3-1025.1)
	309.2(53.7-775.2)
	0.529

	V30(Gy)
	475.5(117.1-1020.4)
	436.2(11.4-1219.4)
	378.6(63.9-948.9)
	0.492

	V25(Gy)
	565.5(145.3-1177.2)
	518.9(21.1-1386.9)
	460.8(80.4-1143.4)
	0.486

	V20(Gy)
	687.3(174.1-1580.9)
	638.2(27.5-1614.7)
	573.3(107.4-1387.9)
	0.487

	V15(Gy)
	859.4(215.8-2032.5)
	812.5(88.4-1876.0)
	721.2(107.4-1834.1)
	0.449

	V10(Gy)
	1140.7(291.5-3027.2)
	1081.6(197.3-2231.1)
	910.6(187.7-2168.8)
	0.487

	V5(Gy)
	1631.3(446.2-4180.4)
	1571.6(321.0-2956.5)
	1773.9(309.7-2333.1)
	0.487


Abbreviation: GTV, Gross tumor volume; PTV, Planning tumor volume; V, Volume.

Table S6. The number of tiles used to establish tissue classification model.
	Datasets
	Tumor
	Stroma
	Lymphocyte
	Red cell
	Blurry

	Training set
	1,684
	466
	220
	176
	672

	Validation set
	210
	83
	28
	22
	84

	Test set
	211
	83
	27
	22
	84



[bookmark: _Hlk159849561]Table S7. The number of tumor microenvironment tiles.
	Hospitals
	Tumor
	Stroma
	Lymphocyte

	Center 1
	129,627
	111,583
	17,717

	Center 2
	44,476
	16,342
	1,242

	Center 3
	30,208
	18,029
	2,301



[bookmark: _Hlk159851848]Table S8. The AUC of feature selection for treatment response prediction in the T/IV/EV sets.
	Models
	Lasso
	RF
	Xgboost 
	Final

	Radiomics
	0.92/0.65/0.52
	0.66/0.60/0.72
	0.76/0.56/0.56
	RF

	Pathomics
	0.61/0.54/0.67
	0.66/0.63/0.43
	0.75/0.51/0.63
	Lasso

	Dosiomics
	0.87/0.62/0.54
	0.76/0.69/0.48
	0.78/0.78/0.79
	Xgboost

	Clincial
	0.69/0.62/0.75
	0.74/0.48/0.50
	0.64/0.70/0.58
	Xgboost


Abbreviation: T, training; IV, internal validation; EV. External validation; Lasso, The least absolute shrinkage and selection operator; RF, random forest; Xgboost, extreme gradient boosting.

Table S9. The details of selected features for treatment response prediction.
	Datasets
	Training set
	IV set
	EV set
	P-value

	Radiomics

	LFMPTV
	593.94
(206.40-756.31)
	604.60
(310.83-693.81)
	610.57
(326.29-699.15)
	0.484

	Pathomics

	DF134
	1.80(0.95-2.53)
	1.87(0.83-2.15)
	1.65(0.83-2.26)
	0.469

	Dosiomics

	OFRGTV
	0.61(0.24-6.35)
	0.59(0.17-1.03)
	0.52(0.21-16.50)
	0.438

	LGZLUNG-GTV
	5.23(4.48-6.18)
	5.32(4.53-5.82)
	4.91(4.03-5.58)
	0.484

	Clinical

	Age(years)
	65(41-81)
	66(44-87)
	61(41-78)
	0.362


[bookmark: _Hlk153543013][bookmark: _Hlk159860273][bookmark: _Hlk153543073][bookmark: _Hlk159860293][bookmark: _Hlk153543084][bookmark: _Hlk159860323]Abbreviation: IV, Internal validation; EV, External validation; LFM, Log-sigma-3-0-mm-3D-firstorder-maximum; OFR, Original-firstorder-robust-mean-absolute-deviation; LGZ, Log-sigma-3-0-mm-3D-glszm-zone-entropy.

Table S10. The AUC of treatment response prediction models based on different modal biomarkers.
	Models
	Training set
	Internal validation set
	External validation set

	R+D
	0.81(0.71-0.91)
	0.74(0.57-0.92)
	0.88(0.76-1.00)

	R+P
	0.69(0.57-0.82)
	0.55(0.50-0.77)
	0.54(0.50-0.76)

	R+C
	0.70(0.59-0.82)
	0.70(0.56-0.91)
	0.67(0.55-0.89)

	D+P
	0.77(0.66-0.88)
	0.74(0.54-0.94)
	0.80(0.58-1.00)

	D+C
	0.78(0.67-0.88)
	0.77(0.57-0.96)
	0.81(0.64-0.97)

	P+C
	0.70(0.59-0.82)
	0.67(0.47-0.86)
	0.61(0.50-0.87)

	R+D+P
	0.83(0.74-0.92)
	0.76(0.59-0.93)
	0.89(0.73-1.00)

	R+D+C
	0.82(0.73-0.92)
	0.80(0.64-0.97)
	0.86(0.73-0.99)

	R+C+P
	0.76(0.65-0.86)
	0.65(0.64-0.85)
	0.56(0.50-0.79)

	D+C+P
	0.81(0.71-0.91)
	0.79(0.60-0.97)
	0.73(0.54-0.92)


Abbreviation: R, Radiomics; D, Dosiomics; P, Pathomics; C, Clinical.
Table S11. The AUC of feature selection for 1-year OS prediction in the T/IV/EV sets.
	Models
	 Lasso cox 
	RSF 
	Xgboost 
	Final 

	Radiomics
	0.74/0.67/0.70
	0.53/0.70/0.71
	0.53/0.54/0.53
	Lasso cox

	Pathomics
	0.88/0.59/0.57
	0.62/0.65/0.71
	0.57/0.62/0.48
	RSF

	Dosiomics
	0.93/0.56/0.58
	0.65/0.65/0.72
	0.54/0.58/0.50
	RSF

	Clincial
	Univariate and multivariate risk proportion regression models


Abbreviation: T, training; IV, internal validation; EV. External validation; Lasso, The least absolute shrinkage and selection operator; RF, random forest; Xgboost, extreme gradient boosting.

Table S12. The selection of clinical features for 1-year OS prediction.
	Characteristics
	Univariate cox regression p-value
	Multivariate cox regression p-value
	Hazard
ratio

	Age
	0.600
	
	1.08(0.81-1.45)

	Gender
	0.081
	0.099
	1.94(0.92-4.10)

	Pathological types
	0.857
	
	1.05(0.63-1.75)

	Clinical T stage
	0.612
	
	0.96(0.72-1.21)

	Clinical N stage
	0.072
	0.120
	1.34(0.97-1.85)

	Clinical M stage
	0.207
	
	1.41(0.83-2.40)

	Clinical stage
	0.429
	
	1.30(0.68-2.49)

	V5
	0.222
	
	1.25(0.88-1.78)

	V10
	0.276
	
	1.21(0.86-1.69)

	V15
	0.464
	
	1.12(0.82-1.54)

	V20
	0.491
	
	1.11(0.82-1.52)

	V25
	0.455
	
	1.12(0.82-1.55)

	V30
	0.495
	
	1.12(0.81-1.56)

	V35
	0.545
	
	1.11(0.79-1.56)

	V40
	0.525
	
	1.13(0.77-1.63)

	V45
	0.377
	
	1.19(0.81-1.74)

	V50
	0.349
	
	1.19(0.83-1.69)

	GTVmin
	0.833
	
	0.99(0.96-1.04)

	GTVmean
	0.887
	
	1.00(0.88-1.14)

	GTVmax
	0.686
	
	1.05(0.83-1.33)

	PTVmin
	0.284
	
	1.18(0.87-1.60)

	PTVmean
	0.497
	
	1.03(0.94-1.14)

	PTVmax
	0.522
	
	1.09(0.84-1.40)

	LUNGmin
	0.080
	0.150
	1.12(0.99-1.28)

	LUNGmean
	0.848
	
	0.98(0.84-1.15)

	LUNGmax
	0.790
	
	1.03(0.82-1.29)


[bookmark: _Hlk153474574]Abbreviation: V, Volume; GTV, Gross tumor volume; PTV, Planning tumor volume. 

[bookmark: _Hlk159852306]Table S13. The C-index of feature selection for 1-year OS prediction in the T/IV/EV sets.
	Models
	Lasso cox 
	RSF 
	Xgboost 
	Final 

	Radiomics
	0.72/0.67/0.70
	0.46/0.47/0.42
	0.55/0.49/0.47
	Lasso cox

	Pathomics
	0.83/0.57/0.43
	0.61/0.63/0.70
	0.51/0.64/0.52
	RSF

	Dosiomics
	0.92/0.46/0.52
	0.64/0.65/0.70
	0.55/0.54/0.39
	RSF

	Clincial
	Univariate and multivariate risk proportion regression models


Abbreviation: T, training; IV, internal validation; EV. External validation; Lasso, The least absolute shrinkage and selection operator; RF, random forest; Xgboost, extreme gradient boosting.

[bookmark: _Hlk159852421]Table S14. The details of selected features for 1-year OS prediction.
	Datasets
	Training set
	IV set
	EV set
	P-value

	Radiomics

	OGGGTV
	853.63
(6.53-1.44×105)
	828.32
(7.63-1.71×105)
	427.99
(3.22-8.72×103)
	.487

	Pathomics

	DF166
	1.77
(0.68-2.33)
	1.81
(1.10-2.62)
	1.72
(1.04-2.13)
	.502

	Dosiomics

	OGZGTV

LGRGTV
	5.17×107
(0-4.22×1010)
0.53×103
(44.04-4.97×105)
	8.79×108
(0-3.49×109)
2.50×103
(44.18-2.35×105)
	1.13×106
(0-3.75×109)
9.40×102
(2.60-6.75×103)
	.601

.468

	Clinical

	Gender
	
	
	
	.510

	Male
	101(80.2%)
	41(77.4%)
	36(87.8%)
	

	Female
	25(19.8%)
	12(22.6%)
	5(12.2%)
	


[bookmark: _Hlk153543132][bookmark: _Hlk153543140][bookmark: _Hlk153543151]Abbreviation: IV, Internal validation; EV, External validation; OGG, Original-glrlm- gray-level-nonuniformity; OGZ, Original-glszm-zone-variance; LGR, Log-sigma-3-0-mm-3D- glrlm- run-length-nonuniformity.

Table S15. The AUC of 1-year prediction models based on different modal biomarkers.
	Modal
	Training set
	Internal validation set
	External validation set

	R+D
	0.70(0.56-0.84)
	0.70(0.60-0.99)
	0.71(0.55-0.87)

	R+P
	0.77(0.68-0.87)
	0.71(0.53-0.90)
	0.67(0.58-0.90)

	R+C
	0.79(0.66-0.90)
	0.72(0.60-1.00)
	0.71(0.56-0.87)

	D+P
	0.73(0.62-0.85)
	0.73(0.53-0.93)
	0.72(0.56-0.89)

	D+C
	0.77(0.66-0.88)
	0.68(0.59-0.96)
	0.70(0.55-0.86)

	P+C
	0.70(0.61-0.80)
	0.74(0.55-0.94)
	0.77(0.60-0.96)

	R+D+P
	0.77(0.68-0.88)
	0.73(0.53-0.94)
	0.68(0.54-0.90)

	R+D+C
	0.78(0.68-0.89)
	0.69(0.60-0.98)
	0.72(0.58-0.88)

	R+C+P
	0.83(0.76-0.91)
	0.74(0.57-0.94)
	0.72(0.53-0.92)


Abbreviation: R, Radiomics; D, Dosiomics; P, Pathomics; C, Clinical.

Table S16. The C-index of 1-year prediction models based on different modal biomarkers.
	Modal
	Training set
	Internal validation set
	External validation set

	R+D
	0.68(0.55-0.81)
	0.69(0.57-0.86)
	0.71(0.65-0.76)

	R+P
	0.75(0.66-0.84)
	0.70(0.52-0.83)
	0.67(0.48-0.88)

	R+C
	0.76(0.67-0.86)
	0.71(0.45-0.99)
	0.71(0.56-0.78)

	D+P
	0.71(0.61-0.82)
	0.73(0.68-0.90)
	0.72(0.56-0.88)

	D+C
	0.74(0.65-0.85)
	0.68(0.63-0.87)
	0.68(0.62-0.85)

	P+C
	0.68(0.60-0.77)
	0.73(0.57-0.90)
	0.76(0.60-0.92)

	R+D+P
	0.75(0.66-0.85)
	0.73(0.56-0.88)
	0.68(0.56-0.88)

	R+D+C
	0.76(0.66-0.86)
	0.69(0.57-0.82)
	0.72(0.52-0.74)

	R+C+P
	0.80(0.73-0.87)
	0.74(0.58-0.90)
	0.71(0.59-0.93)


Abbreviation: R, Radiomics; D, Dosiomics; P, Pathomics; C, Clinical.
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