Supplementary Table 1. Baseline clinicopathological characteristics of the training, testing, and external validation cohorts in Late-onset colon cancer.
	
	SEER cohort
	

	Characteristics
	Overall
	Training cohort
	Test cohort
	p-value
(Training vs Test)

	Patients
	30,621
	21,434
	9,187
	

	Age (years)
	69 (60–78)
	69 (60–78)
	69 (60–78)
	0.244

	Sex
	
	
	
	

	Male
	14,923 (48.73%)
	10,412 (48.58%)
	4,511 (49.10%)
	0.407

	Female
	15,698 (51.27%)
	11,022 (51.42%)
	4,676 (50.90%)
	

	Race
	
	
	
	

	White
	23,996 (78.36%)
	16,788 (78.32%)
	7,208 (78.46%)
	0.767

	Black
	3,470 (11.33%)
	2,444 (11.40%)
	1,026 (11.17%)
	

	Asian or Pacific Islander
	2,993 (9.77%)
	2,084 (9.72%)
	909 (9.89%)
	

	American Indian/Alaska Native
	162 (0.53%)
	118 (0.55%)
	44 (0.48%)
	

	Primary site
	
	
	
	

	Cecum
	7,715 (25.20%)
	5,402 (25.20%)
	2,313 (25.18%)
	0.634

	Ascending colon
	7,204 (23.53%)
	5,051 (23.57%)
	2,153 (23.44%)
	

	Hepatic flexure
	1,608 (5.25%)
	1,144 (5.34%)
	464 (5.05%)
	

	Transverse colon
	3,160 (10.32%)
	2,182 (10.18%)
	978 (10.65%)
	

	Splenic flexure
	1,056 (3.45%)
	758 (3.54%)
	298 (3.24%)
	

	Descending colon
	1,850 (6.04%)
	1,299 (6.06%)
	551 (6.00%)
	

	Sigmoid colon
	8,028 (26.22%)
	5,598 (26.12%)
	2,430 (26.45%)
	

	Histology type
	
	
	
	

	Adenocarcinoma, NOS
	24,322 (79.43%)
	16,981 (79.22%)
	7,341 (79.91%)
	0.352

	Mucinous adenocarcinoma
	2,539 (8.29%)
	1,811 (8.45%)
	728 (7.92%)
	

	Signet ring cell carcinoma
	214 (0.70%)
	140 (0.65%)
	74 (0.81%)
	

	Villous adenocarcinoma
	3,114 (10.17%)
	2,192 (10.23%)
	922 (10.04%)
	

	Mixed adenocarcinoma
	205 (0.67%)
	148 (0.69%)
	57 (0.62%)
	

	Other
	227 (0.74%)
	162 (0.76%)
	65 (0.71%)
	

	Grade
	
	
	
	

	Well differentiated
	2,450 (8.00%)
	1,723 (8.04%)
	727 (7.91%)
	0.946

	Moderately differentiated
	22,684 (74.08%)
	15,857 (73.98%)
	6,827 (74.31%)
	

	Poorly differentiated
	4,490 (14.66%)
	3,154 (14.71%)
	1,336 (14.54%)
	

	Undifferentiated or anaplastic
	997 (3.26%)
	700 (3.27%)
	297 (3.23%)
	

	Tumor size (cm)
	
	
	
	

	<5
	18,122 (59.18%)
	12,560 (58.60%)
	5,562 (60.54%)
	0.002

	≥5
	12,499 (40.82%)
	8,874 (41.40%)
	3,625 (39.46%)
	

	TNM stage
	
	
	
	

	0
	199 (0.65%)
	146 (0.68%)
	53 (0.58%)
	0.048

	I
	6,985 (22.81%)
	4,823 (22.50%)
	2,162 (23.53%)
	

	IIA
	10,350 (33.80%)
	7,239 (33.77%)
	3,111 (33.86%)
	

	IIB
	1,036 (3.38%)
	721 (3.36%)
	315 (3.43%)
	

	IIC
	805 (2.63%)
	586 (2.73%)
	219 (2.38%)
	

	IIIA
	1,229 (4.01%)
	853 (3.98%)
	376 (4.09%)
	

	IIIB
	7,669 (25.04%)
	5,455 (25.45%)
	2,214 (24.10%)
	

	IIIC
	2,348 (7.67%)
	1,611 (7.52%)
	737 (8.02%)
	

	T
	
	
	
	

	Tis
	199 (0.65%)
	146 (0.68%)
	53 (0.58%)
	0.081

	T1
	3,151 (10.29%)
	2,150 (10.03%)
	1,001 (10.90%)
	

	T2
	5,257 (17.17%)
	3,665 (17.10%)
	1,592 (17.33%)
	

	T3
	17,662 (57.68%)
	12,373 (57.73%)
	5,289 (57.57%)
	

	T4a
	2,825 (9.23%)
	2,024 (9.44%)
	801 (8.72%)
	

	T4b
	1,527 (4.99%)
	1,076 (5.02%)
	451 (4.91%)
	

	N
	
	
	
	

	N0
	19,375 (63.27%)
	13,515 (63.05%)
	5,860 (63.79%)
	0.394

	N1a
	3,642 (11.89%)
	2,577 (12.02%)
	1,065 (11.59%)
	

	N1b
	3,574 (11.67%)
	2,531 (11.81%)
	1,043 (11.35%)
	

	N2a
	2,087 (6.82%)
	1,466 (6.84%)
	621 (6.76%)
	

	N2b
	1,423 (4.65%)
	976 (4.55%)
	447 (4.87%)
	

	CEA(ng/ml)
	
	
	
	

	<5
	19,779 (64.59%)
	13,784 (64.31%)
	5,995 (65.26%)
	0.116

	≥5
	10,842 (35.41%)
	7,650 (35.69%)
	3,192 (34.74%)
	

	Resection type
	
	
	
	

	Partial/subtotal colectomy
	11,525 (37.64%)
	8,025 (37.44%)
	3,500 (38.10%)
	0.550

	Hemicolectomy or greater
	18,621 (60.81%)
	13,069 (60.97%)
	5,552 (60.43%)
	

	Total colectomy
	377 (1.23%)
	267 (1.25%)
	110 (1.20%)
	

	Colectomy plus removal of other organs
	98 (0.32%)
	73 (0.34%)
	25 (0.27%)
	

	No.of resected LNs
	
	
	
	

	0
	16 (0.05%)
	9 (0.04%)
	7 (0.08%)
	0.051

	1-3
	316 (1.03%)
	204 (0.95%)
	112 (1.22%)
	

	≥4
	30,289 (98.92%)
	21,221 (99.01%)
	9,068 (98.70%)
	

	Tumor deposits
	
	
	
	

	0
	28,535 (93.19%)
	19,958 (93.11%)
	8,577 (93.36%)
	0.612

	1-2
	1,534 (5.01%)
	1,091 (5.09%)
	443 (4.82%)
	

	≥3
	552 (1.80%)
	385 (1.80%)
	167 (1.82%)
	

	Perineural invasion
	
	
	
	

	No
	27,833 (90.90%)
	19,464 (90.81%)
	8,369 (91.10%)
	0.436

	Yes
	2,788 (9.10%)
	1,970 (9.19%)
	818 (8.90%)
	

	Surg.Rad.Seq
	
	
	
	

	Untreated or unknown
	30,281 (98.89%)
	21,200 (98.91%)
	9,081 (98.85%)
	0.671

	Postoperative
	308 (1.01%)
	212 (0.99%)
	96 (1.04%)
	

	Preoperative
	28 (0.09%)
	18 (0.08%)
	10 (0.11%)
	

	Preoperative+Postoperative
	1 (0.00%)
	1 (0.00%)
	0 (0.00%)
	

	Sequence unknown
	3 (0.01%)
	3 (0.01%)
	0 (0.00%)
	

	Chemotherapy
	
	
	
	

	No/Unknown
	20,690 (67.57%)
	14,476 (67.54%)
	6,214 (67.64%)
	0.872

	Yes
	9,931 (32.43%)
	6,958 (32.46%)
	2,973 (32.36%)
	

	Systemic.Sur.Seq
	
	
	
	

	Untreated
	20,677 (67.53%)
	14,465 (67.49%)
	6,212 (67.62%)
	0.614

	Postoperative
	9,846 (32.15%)
	6,897 (32.18%)
	2,949 (32.10%)
	

	Preoperative
	56 (0.18%)
	38 (0.18%)
	18 (0.20%)
	

	Preoperative+Postoperative
	29 (0.09%)
	23 (0.11%)
	6 (0.07%)
	

	Sequence unknown
	13 (0.04%)
	11 (0.05%)
	2 (0.02%)
	

	Marital status
	
	
	
	

	Single
	4,462 (14.57%)
	3,098 (14.45%)
	1,364 (14.85%)
	0.650

	Married
	17,152 (56.01%)
	11,989 (55.93%)
	5,163 (56.20%)
	

	Widowed
	5,482 (17.90%)
	3,849 (17.96%)
	1,633 (17.78%)
	

	Divorced
	3,123 (10.20%)
	2,204 (10.28%)
	919 (10.00%)
	

	Separated
	322 (1.05%)
	234 (1.09%)
	88 (0.96%)
	

	Median household income
	
	
	
	

	<$40,000
	746 (2.44%)
	525 (2.45%)
	221 (2.41%)
	0.605

	$40,000-$59,999
	5,647 (18.44%)
	3,990 (18.62%)
	1,657 (18.04%)
	

	$60,000-$79,999
	13,346 (43.58%)
	9,281 (43.30%)
	4,065 (44.25%)
	

	$80,000-$99,999
	7,082 (23.13%)
	4,992 (23.29%)
	2,090 (22.75%)
	

	$100,000-$119,999
	2,710 (8.85%)
	1,885 (8.79%)
	825 (8.98%)
	

	≥$120,000
	1,090 (3.56%)
	761 (3.55%)
	329 (3.58%)
	

	Rural-Urban Continuum
	
	
	
	

	Metropolitan counties (≥1 million)
	17,226 (56.26%)
	12,022 (56.09%)
	5,204 (56.65%)
	0.743

	Medium metro counties (250K-1M)
	6,875 (22.45%)
	4,816 (22.47%)
	2,059 (22.41%)
	

	Small metro counties (<250K)
	2,402 (7.84%)
	1,702 (7.94%)
	700 (7.62%)
	

	Rural counties near urban areas
	2,307 (7.53%)
	1,610 (7.51%)
	697 (7.59%)
	

	Remote rural counties
	1,811 (5.91%)
	1,284 (5.99%)
	527 (5.74%)
	


Abbreviations:
Continuous variables are expressed as median (Q1–Q3) and compared using the Mann–Whitney U test. Categorical variables are presented as N (%) and compared using the Chi-square test. All presented P values were two-sided, and P < 0.05 was considered statistically significant.
CEA: Carcinoembryonic Antigen; No. of resected LNs: Number of Resected Lymph Nodes; Surg.Rad.Seq: Surgery Radiation Sequence; Systemic.Sur.Seq: Systemic Surgery Sequence;NOS: Not Otherwise Specified





