Table 1 Clinical characteristics of the patients
a) Clinical characteristics of patients in the training, testing and external validation cohorts
	Clinical Characteristics
	All
Patients
(n = 56)
	[bookmark: OLE_LINK3]Training
Cohort
(n = 39)
	Testing
Cohort
(n = 17)
	p
	[bookmark: OLE_LINK4]External
Validation
Cohort
(n = 32)
	p

	Age
	
	
	
	0.742
	
	0.432

	Median
 (range)
	63.1 (46-77)
	63.3 (48-77)
	62.5 (46-76)
	
	61.84 (46-76)
	

	Pathology (%)
	
	
	
	0.961
	
	0.254

	High grade
	8 (14.3)
	5 (12.8%)
	3 (17.6)
	
	3 (9.4)
	

	Intermediate
grade
	34 (60.7)
	24 (61.5%)
	10 (58.8)
	
	26 (81.2)
	

	Low grade
	10 (17.9)
	7 (17.9%)
	3 (17.6)
	
	3 (9.4)
	

	Unknown
	4 (7.1)
	3 (7.7)
	1 (5.9)
	
	0 (0.0)
	

	cT stage 
(AJCC 8th) (%)
	
	
	
	0.411
	
	0.320

	T1
	6 (10.7)
	3 (7.7)
	3 (17.6)
	
	3 (9.4)
	

	T2
	26 (46.4)
	19 (48.7)
	7 (41.2)
	
	10 (31.2)
	

	T3
	15 (26.8)
	12 (30.8)
	3 (17.6)
	
	10 (31.2)
	

	T4
	9 (16.1)
	5 (12.8)
	4 (23.5)
	
	9 (28.1)
	

	cN stage
(AJCC 8th) (%)
	
	
	
	0.328
	
	0.222

	N0
	11 (19.6)
	9 (23.1)
	2 (11.8)
	
	3 (9.4)
	

	N1
	13 (23.2)
	7 (17.9)
	6 (35.3)
	
	11 (34.4)
	

	N2
	28 (50.0)
	21 (53.8)
	7 (41.2)
	
	15 (46.9)
	

	N3
	4 (7.1)
	2 (5.1)
	2 (11.8)
	
	3 (9.4)
	

	cStage 
[bookmark: _Hlk167715979](AJCC 8th) (%)
	
	
	
	0.736
	
	0.607

	III
	21 (37.5)
	15 (38.5)
	6 (35.3)
	
	9 (28.1)
	

	IVA
	31 (55.4)
	22 (56.4)
	9 (52.9)
	
	20 (62.5)
	

	IVB
	4 (7.1)
	2 (5.1)
	2 (11.8)
	
	3 (9.4)
	

	Smoking history (%)
	
	
	
	0.541
	
	1.000

	Yes
	39 (69.6)
	26 (66.7)
	13 (76.5)
	
	22 (68.8)
	

	No
	17 (30.4)
	13 (33.3)
	4 (23.5)
	
	10 (31.3)
	

	[bookmark: _Hlk167200210]Alcohol history (%)
	
	
	
	0.395
	
	0.240

	Yes
	31 (55.4)
	20 (51.3)
	11 (64.7)
	
	21 (65.6)
	

	No
	25 (44.6)
	19 (48.7)
	6 (35.3)
	
	11 (34.4)
	

	Location (%)
	
	
	
	0.833
	
	0.629

	Pyriform
sinus
	48 (85.7)
	34 (87.2)
	14 (82.4)
	
	25 (78.1)
	

	Posterior
pharyngeal
wall
	5 (8.9)
	3 (7.7)
	2 (11.8)
	
	5 (15.6)
	

	Post
cricoid
	3 (5.4)
	2 (5.1)
	1 (5.9)
	
	2 (6.2)
	

	[bookmark: _Hlk167199708]Concurrent
Chemotherapy
	
	
	
	0.513
	
	1.000

	Yes
	41 (73.2)
	27 (69.2)
	14 (82.4)
	
	24 (72.7)
	

	No
	15 (26.8)
	12 (30.8)
	3 (17.6)
	
	9 (27.3)
	

	Radiation
technology
	
	
	
	0.519
	
	0.585

	IMRT
	54 (96.4)
	38 (97.4)
	16 (94.1)
	
	31 (93.9)
	

	2-D RT
/3-D CRT
	2 (3.6)
	1 (2.6)
	1 (5.9)
	
	2 (6.1)
	


b) Dosimetric characteristics of patients in the training and testing cohorts for multi-omics study
	Dosimetric Characteristics
	All
Patients
(n = 48)
	Training
Cohort
(n = 33)
	Testing
Cohort
(n = 15)
	p

	Radiation EQD2 (Gy), Median (IQR)
	60.00 (60.00-66.00)
	60.00 (60.00-66.00)
	60.00 (60.00-66.00)
	0.785

	Dmax (Gy), 
Median (IQR)
	72.91 (70.35-74.30)
	73.22 (70.64-74.48)
	72.11 (68.33-74.21)
	0.392

	Dmin (Gy), 
Median (IQR)
	16.29 (2.68-38.33)
	15.26 (1.87-36.72)
	19.08 (3.54-43.57)
	0.648

	Dmean (Gy), 
Median (IQR)
	62.40 (61.71-62.77)
	62.23 (61.57-62.84)
	62.43 (62.22-62.69)
	0.484

	Dose distribution SD, 
Median (IQR)
	2.04 (1.58-2.95)
	2.26 (1.72-2.98)
	1.59 (1.39-2.17)
	0.024

	Homogeneity Index, Median (IQR)
	0.75 (0.42-0.96)
	0.76 (0.44-0.97)
	0.74 (0.35-0.95)
	0.681

	D90 (Gy), 
Median (IQR)
	60.59 (59.25-60.89)
	60.47 (56.94-60.94)
	60.64 (60.49-60.83)
	0.417

	D95 (Gy), 
Median (IQR)
	59.85 (58.31-60.25)
	59.69 (55.77-60.28)
	59.93 (59.70-60.23)
	0.186

	D100 (Gy), 
Median (IQR)
	16.29 (2.68-38.33)
	15.26 (1.87-36.72)
	19.08 (3.54-43.57)
	0.648

	V50 (%), 
Median (IQR)
	99.87 (99.66-99.97)
	99.84 (99.63-99.94)
	99.94 (99.87-99.98)
	0.053

	V55 (%), 
Median (IQR)
	99.54 (98.47-99.80)
	99.42 (97.98-99.69)
	99.66 (99.51-99.94)
	0.018

	V60 (%), 
Median (IQR)
	94.06 (85.14-95.95)
	93.77 (80.04-95.81)
	94.69 (93.43-96.16)
	0.217

	V65 (%), 
Median (IQR)
	3.93 (1.60-8.49)
	4.26 (1.61-15.09)
	2.85 (1.51-6.18)
	0.368

	V70 (%), 
Median (IQR)
	1.00 (0.09-1.03)
	1.00 (0.08-1.06)
	1.00 (0.10-1.02)
	0.569



Table 2 The results of feature selection from LASSO regression
	
	Features
	Category
	Coefficient

	Radiomics
	rad_squareroot_glcm_Imc1
	texture
	-0.172948 

	
	rad_lbp-3D-k_glszm_ZoneEntropy
	texture
	-0.065080 

	
	rad_gradient_firstorder_Skewness
	first order
	0.002844 

	
	rad_wavelet-LHH_glcm_InverseVariance
	texture
	-0.018525 

	
	rad_squareroot_glszm_GrayLevelNonUniformity
	texture
	-0.011088 

	
	rad_lbp-3D-k_gldm_SmallDependenceEmphasis
	texture
	0.016451 

	Multi-omics
	dos_logarithm_glcm_Imc1
	texture
	-0.008965 

	
	dos_logarithm_ngtdm_Coarseness
	texture
	-0.056607 

	
	rad_gradient_glcm_Imc2
	texture
	0.006655 

	
	rad_lbp-3D-k_gldm_SmallDependenceEmphasis
	texture
	0.001976 

	
	rad_lbp-3D-k_glszm_ZoneEntropy
	texture
	-0.019096 

	
	rad_squareroot_glcm_Imc1
	texture
	-0.021856 

	
	rad_squareroot_glszm_GrayLevelNonUniformity
	texture
	-0.003041 

	
	rad_wavelet-LLH_gldm_DependenceEntropy
	texture
	-0.010745 



Table 3 The performance of each classifier in the training, testing, and external validation cohorts.
	Classifiers
	Training
(Average)
	Testing
	External
Validation

	Radiomics
	SVM model
	0.790
	0.72
	0.57

	
	DL model
	0.868
	0.58
	0.62

	
	LR model
	0.871
	0.67
	0.61

	
	RF model
	0.862
	0.75
	0.65

	
	EL_Boosting
	0.881
	0.76
	0.72

	
	EL_Stacking
	0.907
	0.79
	0.78

	
	EL_Bagging
	0.896
	0.76
	0.69

	
	EL_Voting
	0.929
	0.72
	0.70

	Multi-omics
	EL_Boosting
	0.960
	0.86
	N/A

	
	EL_Stacking
	0.963
	0.88
	

	
	EL_Bagging
	0.966
	0.84
	

	
	EL_Voting
	0.947
	0.77
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