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Testing for tumor molecular markers was performed by each study and according to individual study protocols as shown in Supplementary Tables 2 to 5.1, 2  
Microsatellite instability (MSI) status was analyzed primarily by polymerase chain reaction (PCR) assays across studies. Study-specific marker panels for PCR-based MSI assays are detailed in Supplementary Table 2.  CCFR, CPS-II, HPFS, MCCS, and NHS used the Bethesda Consensus Panel3 with minor variability.4-8  DACHS9 used a mononucleotide marker panel, which showed high concordance with the Bethesda Consensus Panel.  DALS10 used a panel of two mononucleotide and 10 tetranucleotide repeats, and that panel has shown high concordance with the Bethesda Panel.11  For these studies, MSI-high was defined as presence of instability in ≥30% of markers.  EPIC-Sweden and NSHDS12 used immunohistochemistry to detect loss of mismatch repair (MMR) proteins MLH1, MSH2, MSH6, and PMS2.  In EDRN, both PCR and immunohistochemistry were performed to determine MSI status.13  Because evidence indicates a high concordance of PCR and immunohistochemistry for the detection of MMR deficiency,14 tumors with MMR protein loss were classified as MSI-high tumors.  In TCGA, we used MSI status data based on calls using mSINGS on sequencing data and previously published TCGA calls.15, 16  Tumors classified as MSI-low or microsatellite stable were classified as non-MSI-high. 
Participating studies performed methylation analyses on different panels to determine CpG island methylator phenotype (CIMP) status (Supplementary Table 3).  CCFR, CPS-II, EPIC-Sweden, HPFS, MCCS, NHS, and NSHDS used MethyLight assay17 to determine CIMP status.12, 18-22  CPS-II, HPFS, and NHS determined CIMP status using an eight-gene panel.  CCFR and MCCS used a five-gene panel, and DALS and DACHS used methylation-specific PCR assays and different panels of five CpG islands.23, 24  For TCGA data, we utilized data on CIMP status determined by an array-based method.16  We created two CIMP categories for this analysis: CIMP-high and CIMP-low/negative.  The CIMP-positive status in a certain study19 was shown to be nearly equivalent to the CIMP-high status in other studies.17, 25
Study-specific methods for assessing BRAF mutations are described in Supplementary Table 4.  CCFR, CPS-II, and MCCS assessed BRAF (c.1799T>A, p.V600E) mutations using a fluorescent allele-specific PCR assay.26, 27  DACHS used both immunohistochemical analysis of p.V600E expression and Sanger sequencing to determine BRAF mutations.28  DALS assessed BRAF mutations by Sanger sequencing. 24  EDRN evaluated BRAF (c.1799T>A) mutations by primarily real-time PCR.  HPFS and NHS conducted PCR and pyrosequencing to identify BRAF codon 600 mutation.15  NSHDS and EPIC_Sweden utilised real-time PCR using an allelic discrimination assay12 to detect BRAF (c.1799T>A) mutations.  In TCGA, we used data on BRAF codon 600 mutation, as previously described.16  
We have also described study-specific methods for assessing KRAS mutations in Supplementary Table 5.  CCFR, CPS-II, DALS, NSHDS, and EPIC_Sweden conducted Sanger sequencing to assess mutations in KRAS codons 12 and 13.12, 29-31  DACHS determined KRAS mutations by Sanger sequencing or by a single stranded conformational polymorphism technique.23  In EDRN, they tested for KRAS codons 12, 13, and 61 primarily using Sanger sequencing.  MCCS conducted real-time PCR with high resolution melting analysis, followed by Sanger sequencing for positive tumors to identify KRAS codons 12 and 13 mutations.32  PCR and pyrosequencing was used in HPFS and NHS to identify KRAS mutations in codons 12, 13, 61, and 146.33  In TCGA, we used data on KRAS mutations in codons 12, 13, 59, 61, 117, 146, as previously described.16
To harmonize the data, we classified tumors as BRAF-mutant tumors if the p.V600E mutation was identified, and as KRAS-mutant tumors if any mutation in KRAS codon 12 or 13 was detected.
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Supplementary Figure 1.  Fully-adjusted Multivariable Hazard Ratio (HR) for Colon Cancer-specific Mortality in Relation to Primary Tumor Location [for a Four-category-unit Increase (i.e., from Cecum to Sigmoid Colon)] by Study.  A summary HR was based on a meta-analysis.
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Supplementary Figure 2.  Fully-adjusted Multivariable Hazard Ratio (HR) for Overall Mortality in Relation to Primary Tumor Location [for a Four-category-unit Increase (i.e., from Cecum to Sigmoid Colon)] by Study.  A summary HR was based on a meta-analysis.



Supplementary Table 1.  Patient Demographics and Colorectal Cancer Molecular Characteristics by Participating Studies

	Characteristicsa
	N
	CCFR
	CPS II
	DACHS
	DALS
	EDRN
	EPIC_
Sweden
	HPFS
	MCCS
	NHS
	NSHDS
	TCGA

	All cases
	13,101
	6,491
	855
	1,991
	827
	191
	123
	607
	482
	784
	311
	439

	Sex
	
	
	
	
	
	
	
	
	
	
	
	

	  Female
	6,339 (48%)
	3,166 (49%)
	421 (49%)
	839 (42%)
	382 (46%)
	73 (38%)
	49 (40%)
	0 (0%)
	224 (46%)
	784 (100%)
	196 (63%)
	205 (47%)

	  Male
	6,762 (52%)
	3,325 (51%)
	434 (51%)
	1,152 (58%)
	445 (54%)
	118 (62%)
	74 (60%)
	607 (100%)
	258 (54%)
	0 (0%)
	115 (37%)
	234 (53%)

	Mean age ± SD
	61.3 ± 13.3
	54.2 ± 12.4
	74.1 ± 6.5
	68.8 ± 10.8
	65.3 ± 9.7
	62.5 ± 12.4
	63.4 ± 7.6
	70.5 ± 8.8
	67.8 ± 8.4
	67.0 ± 8.5
	64.6 ± 8.2
	65.4 ± 12.6

	Year of diagnosis
	
	
	
	
	
	
	
	
	
	
	
	

	  Before 1995
	1,963 (15%)
	0 (0%)
	120 (14%)
	0 (0%)
	827 (100%)
	76 (62%)
	192 (32%)
	482 (100%)
	214 (27%)
	52 (23%)
	0 (0%)
	0 (0%)

	  1995-2000
	5,522 (43%)
	4,085 (63%)
	735 (86%)
	0 (0%)
	0 (0%)
	47 (38%)
	204 (34%)
	0 (0%)
	288 (37%)
	144 (62%)
	19 (4%)
	4085 (63%)

	  2001-2010
	5,345 (42%)
	2,406 (37%)
	0 (0%)
	1,991 (100%)
	0 (0%)
	0 (0%)
	211 (35%)
	0 (0%)
	282 (36%)
	35 (15%)
	420 (96%)
	2,406 (37%)

	Family history of CRC
	
	
	
	
	
	
	
	
	
	
	
	

	  Absent
	9,531 (75%)
	4,192 (66%)
	657 (85%)
	1,684 (86%)
	692 (84%)
	166 (87%)
	N/A
	481 (79%)
	400 (83%)
	646 (84%)
	297 (96%)
	316 (85%)

	  Present
	3,125 (25%)
	2,190 (34%)
	114 (15%)
	269 (14%)
	135 (16%)
	25 (13%)
	N/A
	126 (21%)
	82 (17%)
	119 (16%)
	11 (3.5%)
	54 (15%)

	Primary tumor location
	
	
	
	
	
	
	
	
	
	
	
	

	  Cecum
	1,409 (15%)
	922 (14%)
	174 (20%)
	227 (11%)
	191 (23%)
	28 (15%)
	18 (15%)
	123 (20%)
	58 (12%)
	114 (15%)
	43 (14%)
	70 (16%)

	  Ascending 
colon
	1,275 (14%)
	790 (12%)
	137 (16%)
	287 (14%)
	125 (15%)
	26 (14%)
	13 (11%)
	82 (14%)
	57 (12%)
	226 (29%)
	37 (12%)
	91 (21%)

	  Transverse colon
	926 (10%)
	611 (9.4%)
	127 (15%)
	198 (10%)
	120 (15%)
	11 (5.7%)
	11 (8.9%)
	57 (9.3%)
	50 (10%)
	60 (7.6%)
	28 (9.0%)
	28 (6.3%)

	  Descending colon
	671 (7.4%)
	481 (7%)
	62 (7%)
	138 (7%)
	98 (12%)
	19 (10%)
	5 (4.1%)
	36 (5.9%)
	24 (5.0%)
	65 (8.3%)
	22 (7.1%)
	18 (4.1%)

	  Sigmoid 
colon
	2,148 (24%)
	1,494 (23%)
	179 (21%)
	411 (21%)
	293 (35%)
	38 (20%)
	30 (24%)
	156 (26%)
	113 (23%)
	159 (20%)
	87 (28%)
	97 (22%)

	  Rectum
	2,702 (30%)
	2,193 (34%)
	176 (21%)
	730 (37%)
	0 (0%)
	69 (36%)
	46 (37%)
	153 (25%)
	180 (37%)
	160 (20%)
	94 (30%)
	135 (31%)

	AJCC stage
	
	
	
	
	
	
	
	
	
	
	
	

	  I
	3,062 (25%)
	1,465 (24%)
	371 (43%)
	366 (18%)
	260 (33%)
	76 (43%)
	N/A
	153 (29%)
	57 (21%)
	177 (24%)
	62 (21%)
	75 (18%)

	  II and III
	7,677 (63%)
	3,971 (66%)
	440 (51%)
	1,339 (67%)
	452 (58%)
	77 (44%)
	N/A
	302 (58%)
	164 (61%)
	459 (62%)
	190 (63%)
	283 (67%)

	  IV
	1,378 (11%)
	622 (10%)
	44 (5%)
	285 (14%)
	70 (9%)
	22 (13%)
	N/A
	70 (13%)
	48 (18%)
	105 (14%)
	49 (16%)
	63 (15%)

	MSI status
	
	
	
	
	
	
	
	
	
	
	
	

	  Non-MSI-high
	10,141 (83%)
	4,895 (80%)
	544 (82%)
	1,615 (90%)
	682 (83%)
	149 (83%)
	101 (86%)
	515 (88%)
	419 (87%)
	600 (80%)
	244 (85%)
	377 (87%)

	  MSI-high
	2,081 (17%)
	1,212 (20%)
	120 (18%)
	187 (10%)
	136 (17%)
	31 (17%)
	16 (14%)
	67 (12%)
	62 (13%)
	153 (20%)
	43 (15%)
	54 (13%)

	CIMP status
	
	
	
	
	
	
	
	
	
	
	
	

	  Low/negative
	7,701 (83%)
	2,842 (87%)
	583 (75%)
	1,668 (85%)
	534 (84%)
	N/A
	92 (82%)
	450 (83%)
	401 (89%)
	562 (74%)
	227 (80%)
	342 (80%)

	  High
	1,509 (16%)
	417 (13%)
	193 (25%)
	304 (15%)
	102 (16%)
	N/A
	20 (18%)
	90 (17%)
	48 (11%)
	193 (26%)
	56 (20%)
	86 (20%)

	BRAF 
	
	
	
	
	
	
	
	
	
	
	
	

	  Wild type
	10,252 (89%)
	5,087 (90%)
	582 (85%)
	1,685 (93%)
	603 (89%)
	62 (82%)
	82 (75%)
	543 (92%)
	385 (86%)
	603 (79%)
	222 (78%)
	398 (91%)

	  Mutant
	1,315 (11%)
	592 (10%)
	104 (15%)
	135 (7%)
	73 (11%)
	14 (18%)
	27 (25%)
	48 (8%)
	61 (14%)
	159 (21%)
	64 (22%)
	38 (8.6%)

	KRAS 
	
	
	
	
	
	
	
	
	
	
	
	

	  Wild type
	6,494 (67%)
	2,627 (67%)
	385 (68%)
	1,234 (68%)
	519 (68%)
	49 (63%)
	89 (80%)
	333 (57%)
	316 (71%)
	489 (64%)
	214 (74%)
	239 (55%)

	  Mutant
	3,269 (33%)
	1,270 (33%)
	178 (32%)
	587 (32%)
	245 (32%)
	29 (37%)
	22 (20%)
	256 (43%)
	132 (29%)
	276 (36%)
	76 (26%)
	198 (45%)

	
	
	
	
	
	
	
	
	
	
	
	
	



a Percentage indicates the proportion of patients with a specific patient characteristic among all patients or in strata of the studies.  
Abbreviations: AJCC, American Joint Committee on Cancer; CCFR, Colon Cancer Family Registry; CIMP, CpG island methylator phenotype; CPS-II, Cancer Prevention Study II; DACHS, Darmkrebs: Chancen der Verhütung durch Screening Study; DALS, Diet, Activity and Lifestyle Study; EDRN, Early Detection Research Network; EPIC_Sweden, European Prospective Investigation into Cancer_Sweden; HPFS, Health Professionals Follow-up Study; MCCS, Melbourne Collaborative Cohort Study; MSI, microsatellite instability; N/A, not applicable; NHS, Nurses’ Health Study; NSHDS, Northern Sweden Health and Disease Study; SD, standard deviation; TCGA, The Cancer Genome Atlas.

Supplementary Table 2.  Study-specific Markers Used to Assess Microsatellite Instability (MSI) and Definition of MSI Status

	Studya
	Mononucleotide Markers
	Dinucleotide Markers
	Other Markers
	Threshold for Interpretability
	Definitions

	CCFR
	BAT25, BAT26, BAT40, BAT34C4
	D5S346, D17S250, ACTC, D18S55, D10S197
	MYCL
	≥4 interpretable markers
	* MSI-high if ≥30% markers showed instability 

	CPS-II
	BAT25, BAT26, BAT40, BAT34C4
	ACTC, D10S197, D17S250, D18S55, D5S346
	MYCL
	≥5 interpretable markers (unless 4 markers were unstable)
	* MSI-high if ≥30% markers showed instability 

	DACHS
	BAT25, BAT26,
CAT25
	N/A
	N/A
	All 3 markers
interpretable
	* MSI-high if >1 marker showed instability

	DALS
	BAT26, TGFBR2
	N/A
	UT2127, UT2271, UT5144, UT868, UT5013, UT909, UT1205, UT5658, UT269, UT574
	≥6 of 10 markers be interpretable from tetranucleotide repeat panel 
	* MSI: Instability in BAT26, TGFBR2, or 10 tetranucleotide marker panel. 
   - 10 marker panel: ≥30% unstable repeats.

	EDRN
	BAT25, BAT26, CAT25
	D5S346, D17S250, D2S123
	-
	-
	-

	HPFS
	BAT25, BAT26, BAT40
	D18S55, D18S56, D18S67, D18S487, D2S123, D5S346, D17S250
	-
	>7 interpretable markers
	* MSI-high if ≥30% markers showed instability 

	MCCS
	BAT25, BAT26, BAT40, BAT34C4
	D5S346, D17S250, ACTC, D18S55, D10S197
	MYCL
	≥4 interpretable markers
	* MSI-high if ≥30% markers showed instability 

	NHS
	BAT25, BAT26, BAT40
	D18S55, D18S56, D18S67, D18S487, D2S123, D5S346, D17S250
	-
	>7 interpretable markers
	* MSI-high if ≥30% markers showed instability 



a EPIC_Sweden, NSHDS, and EDRN subsets used immunohistochemical detection of deficiency for mismatch repair gene proteins (MLH1, MSH2, MSH6, and PMS2), and did not use PCR based assessment of microsatellite status.
Abbreviations: CCFR, Colon Cancer Family Registry; CPS-II, Cancer Prevention Study II; DACHS, Darmkrebs: Chancen der Verhütung durch Screening Study; DALS, Diet, Activity and Lifestyle Study; EDRN, Early Detection Research Network; HPFS, Health Professionals Follow-up Study; MCCS, Melbourne Collaborative Cohort Study; MSI, microsatellite instability, NHS, Nurses’ Health Study.
Supplementary Table 3.  Study-specific Panels Used to Assess CpG Island Methylator Phenotype (CIMP) Status

	Studya
	Panel Genes
	Marker Positive Definition
	Definition for CIMP-high (vs. non-CIMP-high equaling to CIMP-low/negative)

	CCFR
	CACNA1G, IGF2, NEUROG1, RUNX3, SOCS1
	PMR >10
	* CIMP-high: ≥3/5 methylated markers

	CPS-II
	CDKN2A, MLH1, CACNA1G, NEUROG1, RUNX3, SOCS1, IGF2, CRABP1
	PMR >4 (>6 for CRABP1, IGF2)
	* CIMP-high: ≥5/8 methylated markers

	DACHS
	MGMT, MLH1, MINT1, MINT2,
MINT31
	
	* CIMP-high: ≥3/5 methylated markers

	DALS
	MINT1, MINT2, MINT31, CDKN2A, MLH1
	
	* CIMP-high: ≥3/5 methylated markers

	EPIC_Sweden
	CDKN2A, MLH1, CACNA1G, NEUROG1, RUNX3, SOCS1, IGF2, CRABP1
	PMR >10
	* CIMP-high: ≥5/8 methylated markers

	HPFS
	CDKN2A, MLH1, CACNA1G, NEUROG1, RUNX3, SOCS1, IGF2, CRABP1
	PMR >4 (>6 for CRABP1, IGF2)
	* CIMP-high: ≥5/8 methylated markers

	MCCS
	CACNA1G, IGF2, NEUROG1, RUNX3, SOCS1
	PMR >10
	* CIMP-high: ≥3/5 methylated markers

	NHS
	CDKN2A, MLH1, CACNA1G, NEUROG1, RUNX3, SOCS1, IGF2, CRABP1
	PMR >4 (>6 for CRABP1, IGF2)
	* CIMP-high: ≥5/8 methylated markers

	NSHDS
	CDKN2A, MLH1, CACNA1G, NEUROG1, RUNX3, SOCS1, IGF2, CRABP1
	PMR >10
	* CIMP-high: ≥5/8 methylated markers



a EDRN and NFCCR did not have available CIMP data.

Abbreviations: CCFR, Colon Cancer Family Registry; CIMP, CpG island methylator phenotype; CPS-II, Cancer Prevention Study II; DACHS, Darmkrebs: Chancen der Verhütung durch Screening Study; DALS, Diet, Activity and Lifestyle Study; EPIC_Sweden, European Prospective Investigation into Cancer_Sweden; HPFS, Health Professionals Follow-up Study; MCCS, Melbourne Collaborative Cohort Study; NHS, Nurses’ Health Study; NSHDS, Northern Sweden Health and Disease Study; PMR, percentage of methylated reference.
Supplementary Table 4.  Study-specific Methods to Assess BRAF Mutation
 
	Study†
	Assessment of BRAF Mutations

	CCFR
	The p.V600E (c.1799T>A) mutation was assessed using a fluorescent allele-specific PCR assay.

	CPS-II
	The p.V600E (c.1799T>A) mutation assessed using a fluorescent allele-specific PCR assay.

	DACHS
	BRAF mutations were assessed by both immunohistochemical analysis of p.V600E expression and Sanger sequencing.

	DALS
	The p.V600E (c.1799T>A) mutation was assessed by Sanger sequencing.

	EPIC_Sweden
	The p.V600E (c.1799T>A) mutation was detected by real-time PCR using an allelic discrimination assay.

	EDRN
	The p.V600E (c.1799T>A) mutation was were assessed by primarily real-time PCR.

	HPFS
	BRAF codon 600 mutation was identified by PCR and pyrosequencing.

	MCCS
	The p.V600E (c.1799T>A) mutation was assessed using a fluorescent allele-specific PCR assay.

	NHS
	BRAF codon 600 mutation was identified by PCR and pyrosequencing.

	NSHDS
	The p.V600E (c.1799T>A) mutation was detected by real-time PCR using an allelic discrimination assay.

	TCGA
	BRAF mutations were assessed by exome sequencing. We used data on BRAF codon 600 mutation.




Abbreviations: CCFR, Colon Cancer Family Registry; CPS-II, Cancer Prevention Study II; DACHS, Darmkrebs: Chancen der Verhütung durch Screening Study; DALS, Diet, Activity and Lifestyle Study; EPIC_Sweden, European Prospective Investigation into Cancer_Sweden; EDRN, Early Detection Research Network; HPFS, Health Professionals Follow-up Study; MCCS, Melbourne Collaborative Cohort Study; NHS, Nurses’ Health Study; NSHDS, Northern Sweden Health and Disease Study; PCR, polymerase chain reaction; TCGA, The Cancer Genome Atlas.
Supplementary Table 5.  Study-specific Methods to Assess KRAS Mutation

	Study
	Assessment of KRAS Mutations

	CCFR
	Mutations in KRAS codons 12 and 13 were assessed by Sanger sequencing.

	CPS-II
	Mutations in KRAS codons 12 and 13 were assessed by Sanger sequencing.

	DACHS
	KRAS mutations were determined by Sanger sequencing or by a single stranded conformational polymorphism technique.

	DALS
	Mutations in KRAS codons 12 and 13 were assessed by Sanger sequencing.

	EPIC_Sweden
	Mutations in KRAS codons 12 and 13 were assessed by Sanger sequencing.

	EDRN
	KRAS codons 12, 13, and 61 were tested primarily using Sanger sequencing.

	HPFS
	PCR and pyrosequencing were used to identify KRAS mutations in codons 12, 13, 61, and 146.

	MCCS
	Real-time PCR with high resolution melting analysis, followed by Sanger sequencing for positive tumors were conducted to identify KRAS codons 12 and 13 mutations.

	NHS
	PCR and pyrosequencing were used to identify KRAS mutations in codons 12, 13, 61, and 146.

	NSHDS
	Mutations in KRAS codons 12 and 13 were assessed by Sanger sequencing.

	TCGA
	KRAS mutations were assessed by exome sequencing. We used data on any mutation in KRAS codon 12 or 13.



Abbreviations: CCFR, Colon Cancer Family Registry; CPS-II, Cancer Prevention Study II; DACHS, Darmkrebs: Chancen der Verhütung durch Screening Study; DALS, Diet, Activity and Lifestyle Study; EPIC_Sweden, European Prospective Investigation into Cancer_Sweden; EDRN, Early Detection Research Network; HPFS, Health Professionals Follow-up Study; MCCS, Melbourne Collaborative Cohort Study; NHS, Nurses’ Health Study; NSHDS, Northern Sweden Health and Disease Study; PCR, polymerase chain reaction; TCGA, The Cancer Genome Atlas. 









Supplementary Table 6.  Colorectal Cancer Molecular Characteristics by Disease Stage and Age at Diagnosis

	Characteristicsa
	Total No.
	Stage I
	Stage II and III
	Stage IV
	P valueb

	MSI status
	
	
	
	
	<0.001

	  Non-MSI-high
	10,141 (83%)
	2361 (83%)
	5826 (81%)
	1218 (94%)
	

	  MSI-high
	2,081 (17%)
	473 (17%)
	1362 (19%)
	71 (5.5%)
	

	CIMP status
	
	
	
	
	<0.001

	  Low/negative
	7,701 (84%)
	1792 (85%)
	4551 (82%)
	837 (85%)
	

	  High
	1,509 (16%)
	310 (15%)
	984 (18%)
	145 (15%)
	

	BRAF 
	
	
	
	
	<0.001

	  Wild-type
	10,252 (89%)
	2400 (91%)
	6030 (88%)
	1116 (90%)
	

	  Mutant
	1,315 (11%)
	247 (9%)
	850 (12%)
	123 (10%)
	

	KRAS 
	
	
	
	
	<0.001

	  Wild-type
	6,494 (67%)
	1582 (69%)
	3833 (67%)
	673 (61%)
	

	  Mutant
	3,269 (33%)
	711 (31%)
	1929 (33%)
	432 (39%)
	

	Characteristicsa
	Total No.
	Age <50
	Age 50-69
	Age ≥70
	P valueb

	MSI status
	
	
	
	
	<0.001

	  Non-MSI-high
	10,141 (83%)
	2211 (79%)
	4895 (86%)
	3035 (82%)
	

	  MSI-high
	2,081 (17%)
	589 (21%)
	827 (14%)
	665 (18%)
	

	CIMP status
	
	
	
	
	<0.001

	  Low/negative
	7,701 (84%)
	1043 (94%)
	4056 (86%)
	2602 (77%)
	

	  High
	1,509 (16%)
	70 (6.3%)
	656 (14%)
	783 (23%)
	

	BRAF 
	
	
	
	
	<0.001

	  Wild-type
	10,252 (89%)
	2453 (95%)
	4842 (89%)
	2957 (84%)
	

	  Mutant
	1,315 (11%)
	129 (5.0%)
	620 (11%)
	566 (16%)
	

	KRAS 
	
	
	
	
	0.56

	  Wild-type
	6,494 (67%)
	1018 (66%)
	3269 (67%)
	2207 (66%)
	

	  Mutant
	3,269 (33%)
	527 (34%)
	1608 (33%)
	1134 (34%)
	



[bookmark: _Hlk121985863]a Percentage indicates the proportion of patients with a specific patient molecular characteristic among all patients or in strata of subgroups.  
b To compare categorical data between subgroups, the chi-square test was performed.  
Abbreviations: CIMP, CpG island methylator phenotype; MSI, microsatellite instability.


Supplementary Table 7.  Colorectal Cancer-Specific and Overall Mortality in Relation to Primary Tumor Location by Sex

	
	Cecum
	Ascending colon
	Transverse colon
	Descending colon
	Sigmoid colon
	Ptrendc
	Pinteractiond
	Rectum

	CRC-specific mortality
	
	0.18
	

	    Female
	
	
	

	      No. of cases 
	975
	979
	623
	458
	1,350
	
	
	1,542

	      No. of events
	219
	203
	117
	87
	254
	
	
	390

	      Minimally-adjusted HR (95% CI)a
	1 (reference)
	1.03 (0.85-1.25)
	0.90 (0.71-1.13)
	0.83 (0.65-1.07)
	0.90 (0.75-1.07)
	0.005
	
	1.31 (1.10-1.55)

	      Multivariable-adjusted HR (95% CI)b
	1 (reference)
	1.12 (0.92-1.36)
	0.95 (0.75-1.19)
	0.79 (0.61-1.01)
	0.79 (0.65-0.95)
	0.001
	
	1.17 (0.98-1.40)

	    Male
	
	
	

	      No. of cases 
	871
	753
	618
	467
	1,516
	
	
	2,143

	      No. of events
	199
	132
	129
	107
	338
	
	
	494

	      Minimally-adjusted HR (95% CI)a
	1 (reference)
	0.80 (0.64-1.00)
	0.85 (0.68-1.06)
	0.94 (0.74-1.19)
	0.94 (0.79-1.12)
	0.98
	
	1.14 (0.96-1.35)

	      Multivariable-adjusted HR (95% CI)b
	1 (reference)
	0.88 (0.70-1.10)
	0.87 (0.70-1.09)
	0.91 (0.72-1.16)
	0.88 (0.74-1.06)
	0.31
	
	1.05 (0.88-1.25)

	Overall mortality
	
	
	
	
	
	
	0.54
	

	    Female
	
	
	
	
	
	
	
	

	      No. of cases 
	1,036
	1,044
	663
	481
	1,460
	
	
	1,655

	      No. of events
	431
	442
	248
	179
	509
	
	
	704

	      Minimally-adjusted HR (95% CI)a
	1 (reference)
	1.08 (0.94-1.24)
	0.98 (0.84-1.15)
	0.95 (0.79-1.13)
	0.94 (0.82-1.07)
	0.012
	
	1.29 (1.14-1.46)

	      Multivariable-adjusted HR (95% CI)b
	1 (reference)
	1.10 (0.96-1.26)
	0.99 (0.84-1.16)
	0.94 (0.79-1.12)
	0.91 (0.79-1.04)
	0.047
	
	1.25 (1.10-1.42)

	    Male
	
	
	
	
	
	
	
	

	      No. of cases 
	932
	827
	638
	487
	1,597
	
	
	2,281

	      No. of events
	441
	354
	288
	215
	744
	
	
	976

	      Minimally-adjusted HR (95% CI)a
	1 (reference)
	0.90 (0.78-1.04)
	0.95 (0.82-1.10)
	0.93 (0.79-1.10)
	0.93 (0.83-1.05)
	0.36
	
	1.05 (0.93-1.17)

	      Multivariable-adjusted HR (95% CI)b
	1 (reference)
	0.95 (0.83-1.10)
	0.96 (0.83-1.12)
	0.93 (0.78-1.09)
	0.90 (0.80-1.02)
	0.11
	
	1.01 (0.90-1.14)



a Adjusted for age, disease stage, and study (as strata).
b Adjusted for age, disease stage, study (as strata), family history of colorectal cancer, year of diagnosis, MSI status, CIMP status, BRAF mutation, and KRAS mutation.
c Trend tests from cecum to sigmoid colon were performed using the ordinal subsite variable (cecum: 1, ascending: 2, transverse: 3, descending: 4, and sigmoid: 5).
d Pinteraction was calculated using the Wald test for the cross-product of the ordinal subsite variable and the sex variable (female vs. male) in the multivariable Cox regression model.
Abbreviations: CI, confidence interval; CIMP, CpG island methylator phenotype; CRC, colorectal cancer; HR, hazard ratio; MSI, microsatellite instability.
















Supplementary Table 8.  Colorectal Cancer-Specific and Overall Mortality in Relation to Primary Tumor Location by Disease Stage

	
	Cecum
	Ascending colon
	Transverse colon
	Descending colon
	Sigmoid colon
	Ptrendc
	Pinteractiond
	Rectum

	CRC-specific mortality
	
	0.62
	

	    Stage I to III
	
	
	

	      No. of cases 
	1,532
	1,492
	1,032
	767
	2,307
	
	
	2,965

	      No. of events
	237
	208
	134
	101
	327
	
	
	554

	      Minimally-adjusted HR (95% CI)a
	1 (reference)
	0.90 (0.74-1.08)
	0.85 (0.69-1.05)
	0.87 (0.69-1.09)
	0.90 (0.76-1.06)
	0.29
	
	1.27 (1.08-1.48)

	      Multivariable-adjusted HR (95% CI)b
	1 (reference)
	0.99 (0.82-1.20)
	0.91 (0.74-1.13)
	0.84 (0.66-1.06)
	0.79 (0.67-0.94)
	0.002
	
	1.11 (0.94-1.30)

	    Stage IV
	
	
	

	      No. of cases 
	210
	147
	125
	113
	302
	
	
	354

	      No. of events
	166
	113
	94
	88
	233
	
	
	290

	      Minimally-adjusted HR (95% CI)a
	1 (reference)
	0.99 (0.77-1.26)
	0.92 (0.71-1.19)
	0.99 (0.76-1.29)
	0.88 (0.72-1.08)
	0.24
	
	0.89 (0.72-1.09)

	      Multivariable-adjusted HR (95% CI)b
	1 (reference)
	0.98 (0.76-1.25)
	0.92 (0.71-1.19)
	0.94 (0.72-1.23)
	0.85 (0.69-1.05)
	0.12
	
	0.88 (0.71-1.09)

	Overall mortality
	
	
	
	
	
	
	0.29
	

	    Stage I to III
	
	
	
	
	
	
	
	

	      No. of cases 
	1,631
	1,602
	1,084
	801
	2,461
	
	
	3,160

	      No. of events
	626
	606
	394
	278
	883
	
	
	1,199

	      Minimally-adjusted HR (95% CI)a
	1 (reference)
	1.00 (0.90-1.12)
	1.00 (0.88-1.13)
	0.97 (0.84-1.12)
	0.97 (0.87-1.07)
	0.43
	
	1.16 (1.05-1.28)

	      Multivariable-adjusted HR (95% CI)b
	1 (reference)
	1.04 (0.93-1.16)
	1.02 (0.90-1.16)
	0.98 (0.85-1.13)
	0.94 (0.84-1.05)
	0.15
	
	1.12 (1.01-1.24)

	    Stage IV
	
	
	
	
	
	
	
	

	      No. of cases 
	232
	166
	130
	122
	333 
	
	
	395

	      No. of events
	200
	141
	102
	102
	274
	
	
	315

	      Minimally-adjusted HR (95% CI)a
	1 (reference)
	1.02 (0.82-1.28)
	0.85 (0.67-1.09)
	0.94 (0.73-1.19)
	0.84 (0.69-1.01)
	0.038
	
	0.89 (0.74-1.07)

	      Multivariable-adjusted HR (95% CI)b
	1 (reference)
	1.01 (0.81-1.27)
	0.85 (0.67-1.09)
	0.89 (0.70-1.14)
	0.80 (0.66-0.98)
	0.015
	
	0.88 (0.72-1.07)



a Adjusted for sex, age, and study (as strata).
b Adjusted for sex, age, study (as strata), family history of colorectal cancer, year of diagnosis, MSI status, CIMP status, BRAF mutation, and KRAS mutation.
c Trend tests from cecum to sigmoid colon were performed using the ordinal subsite variable (cecum: 1, ascending: 2, transverse: 3, descending: 4, and sigmoid: 5).
d Pinteraction was calculated using the Wald test for the cross-product of the ordinal subsite variable and the binary stage variable (I to III vs. IV) in the multivariable Cox regression model.
Abbreviations: CI, confidence interval; CIMP, CpG island methylator phenotype; CRC, colorectal cancer; HR, hazard ratio; MSI, microsatellite instability.
















Supplementary Table 9.  Colorectal Cancer-Specific and Overall Mortality in Relation to Primary Tumor Location by MSI Status Using a Random-Effect Meta-Analysis 

	
	Cecum
	Ascending colon
	Transverse colon
	Descending colon
	Sigmoid colon
	Ptrendc
	Pinteractiond
	Rectum

	CRC-specific mortality
	
	
	
	
	
	
	
	

	All cases
	
	
	
	
	
	
	
	

	      No. of cases 
	1,846
	1,732
	1,241
	925
	2,866
	
	
	3,685

	      No. of events
	418
	335
	246
	194
	592
	
	
	884

	      Minimally-adjusted HR (95% CI)a 
	1 (reference)
	0.91 (0.78-1.05)
	0.90 (0.77-1.05)
	0.88 (0.74-1.05)
	0.93 (0.82-1.06)
	0.15
	
	1.22 (1.08-1.38)

	      Multivariable-adjusted HR (95% CI)b 
	1 (reference)
	0.99 (0.86-1.15)
	0.92 (0.79-1.08)
	0.84 (0.71-1.00)
	0.84 (0.74-0.96)
	0.003
	
	1.12 (0.98-1.26)

	MSI status
	
	
	
	
	
	
	0.001
	

	    Non-MSI-high
	
	
	
	
	
	
	
	

	      No. of cases 
	1,224
	1,000
	752
	726
	2,532
	
	
	3,240

	      No. of events
	363
	258
	201
	167
	549
	
	
	813

	      Minimally-adjusted HR (95% CI)a
	1 (reference)
	0.93 (0.80-1.10)
	0.90 (0.75-1.06)
	0.74 (0.61-0.89)
	0.75 (0.66-0.86)
	<0.001
	
	0.99 (0.87-1.13)

	      Multivariable-adjusted HR (95% CI)b
	1 (reference)
	0.95 (0.81-1.12)
	0.91 (0.77-1.09)
	0.78 (0.65-0.94)
	0.81 (0.70-0.93)
	<0.001
	
	1.08 (0.95-1.24)

	    MSI-high
	
	
	
	
	
	
	
	

	      No. of cases 
	499
	626
	374
	147
	163
	
	
	169

	      No. of events
	33
	55
	27
	14
	17 
	
	
	21

	      Minimally-adjusted HR (95% CI)a
	1 (reference)
	1.52 (0.98-2.36)
	1.22 (0.73-2.06)
	1.75 (0.93-3.30)
	1.97 (1.08-3.58)
	0.081
	
	2.36 (1.31-4.25)

	      Multivariable-adjusted HR (95% CI)b
	1 (reference)
	1.55 (1.00-2.42)
	1.25 (0.74-2.11)
	1.82 (0.96-3.46)
	1.94 (1.06-3.56)
	0.038
	
	2.36 (1.29-4.32)

	Overall mortality
	
	
	
	
	
	
	
	

	All cases
	
	
	
	
	
	
	
	

	      No. of cases 
	1,968
	1,871
	1,301
	968
	3,057
	
	
	3,936

	      No. of events
	872
	796
	536
	394
	1,253 
	
	
	1,680

	      Minimally-adjusted HR (95% CI)a 
	1 (reference)
	0.98 (0.89-1.08)
	0.96 (0.86-1.07)
	0.94 (0.83-1.06)
	0.94 (0.86-1.03)
	0.11
	
	1.15 (1.05-1.25)

	      Multivariable-adjusted HR (95% CI)b 
	1 (reference)
	1.02 (0.92-1.12)
	0.97 (0.87-1.08)
	0.93 (0.83-1.05)
	0.91 (0.83-0.99)
	0.013
	
	1.10 (1.01-1.20)

	MSI status
	
	
	
	
	
	
	<0.001
	

	    Non-MSI-high
	
	
	

	      No. of cases 
	1,311
	1,093
	786
	764
	2,710
	
	
	3,477

	      No. of events
	652
	489
	370
	325
	1,130
	
	
	1,511

	      Minimally-adjusted HR (95% CI)a
	1 (reference)
	0.92 (0.82-1.04)
	0.91 (0.80-1.04)
	0.84 (0.73-0.96)
	0.82 (0.74-0.90)
	<0.001
	
	1.02 (0.92-1.12)

	      Multivariable-adjusted HR (95% CI)b
	1 (reference)
	0.94 (0.84-1.06)
	0.94 (0.82-1.07)
	0.87 (0.76-0.99)
	0.85 (0.77-0.94)
	<0.001
	
	1.06 (0.96-1.17)

	    MSI-high
	
	
	

	      No. of cases 
	528
	669
	393
	148
	170
	
	
	173

	      No. of events
	171
	260
	123
	47
	64
	
	
	61

	      Minimally-adjusted HR (95% CI)a
	1 (reference)
	1.30 (1.06-1.58)
	1.22 (0.97-1.55)
	1.06 (0.77-1.47)
	1.64 (1.26-2.20)
	0.057
	
	1.34 (1.05-1.97)

	      Multivariable-adjusted HR (95% CI)b
	1 (reference)
	1.37 (1.12-1.66)
	1.25 (0.98-1.58)
	1.11 (0.80-1.54)
	1.80 (1.34-2.41)
	0.003
	
	1.56 (1.13-2.15)



a Adjusted for sex, age, and disease stage.
b Adjusted for sex, age, disease stage, family history of colorectal cancer, year of diagnosis, MSI status, CIMP status, BRAF mutation, and KRAS mutation except for stratification factors.
c Trend tests from cecum to sigmoid colon were performed the ordinal subsite variable (cecum: 1, ascending: 2, transverse: 3, descending: 4, and sigmoid: 5). 
d Pinteraction was calculated using the Wald test for the cross-product of the ordinal subsite variable and molecular marker variables (binary) in the multivariable Cox regression model.  Abbreviations: CI, confidence interval; CIMP, CpG island methylator phenotype; CRC, colorectal cancer; HR, hazard ratio; MSI, microsatellite instability.
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