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Figure S1. DNA samples were controlled by agarose gel electrophoresis. A. Level A:Qualified DNA samples demand the extracted DNA concentration was >10ng/ul, and the main band of agarose gel was evenly distributed between 500bp-10KB; Level B: Partial degradation of DNA: Although the DNA concentration was more than 10ng/ul and most of the main bands of agarose gel were distributed over 500bp, a few main bands were still distributed below 500bp. Level C: Unqualified DNA samples: Although THE DNA concentration was more than 10ng/ul, the main bands of agarose gel are distributed around 500bp, and more than half of the main bands are below 500bp; B.The main bands of all DNA samples were more than 500bp, and most were distributed around 10Kb.
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Figure S2. Primer/ probes of LBX2, STMN3 and SS18L1 in different gradients concentrations could distinguish methylation levels. Methylight qPCR was used to verify the methylation degree of the three primers in five different methylation gradients (0%, 1%, 10%, 50%, 100%) of genomic DNA standard samples. The degree of methylation was inversely proportional to the respective PCR detla CT, and the concentration of methylated standard samples in five gradients was detla CT values showed a gradient decline, which indicatd that qPCR method could accurately reflect the methylation level of candidate markers.
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Figure S3. Relationship between clinicopathologic feature and LNM. A. Relationship between gender and LNM.B. Relationship between age and LNM. C. Relationship between t-staging and LNM. D. Relationship between tumor size and LNM. E. Relationship between ulceration and LNM.F. Relationship between Lymp-vessel invasion and LNM.G. Relationship between vascular invasion and LNM. H. Relationship between Nerve invasion and LNM.
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Figure S4. LBX2 has a good discriminative effect in each clinicopathological classification. A. Performance of LBX2 in the male and female groups.B. Performance of LBX2 in age less than 55 years and age more than 55 years groups.C. Performance of LBX2 in t1, t2, t3, t4-staging. D. Performance of LBX2 in tumor size less than 5cm and tumor size more than 5cm groups.E. Performance of LBX2 in ulcerative and non- ulcerative groups.F. Performance of LBX2 in lymph-vessel invasion and non-lymph-vessel invasion groups.G. Performance of LBX2 in vascular invasion and non- vascular invasion groups. H. Performance of LBX2 in nerve invasion and non-nerve invasion. *p < 0.05, **p < 0.01, and***p < 0.001，****p<0.0001.







Table S1. The information of EPIC database construction samples
	Library numbers
	Sex
	Age
	Tunor size
(cm)
	Ulceration
	Lymph-vessel  invasion
	Blood vessel invasion   
	Nerve invasion
	T-stage
	LNM(-/+)

	EPIC-CRC-001-FR-IRM
	Male
	78
	2.0*1.2*0.4
	（+）
	（+）
	（-）
	（-）
	3
	LNM+

	EPIC-CRC-014-FR-IRM
	Female
	67
	3.2*2.8*0.6
	（+）
	（-）
	（-）
	（+）
	3
	LNM+

	EPIC-CRC-015-FR-IRM
	Female
	61
	3.0*2.3*0.4
	（+）
	（-）
	（-）
	（+）
	4a
	LNM+

	EPIC-CRC-019-FR-IRM
	Male
	61
	6.0*3.0*1.5
	（-）
	（-）
	（-）
	（+）
	3
	LNM+

	EPIC-CRC-024-FR-IRM
	Female
	69
	6.0*5.5*3.0
	（+）
	（-）
	（-）
	（-）
	3
	LNM+

	EPIC-CRC-030-FR-IRM
	Male
	56
	4.5*4.0*0.7
	（+）
	（+）
	（+）
	（+）
	3
	LNM+

	EPIC-CRC-031-FR-IRM
	Male
	70
	2.0*2.0*1.5
	（-）
	（-）
	（-）
	（-）
	3
	LNM+

	EPIC-CRC-041-FR-IRM
	Female
	64
	6.5*6.0*5.0
	（-）
	（+）
	（+）
	（+）
	4a
	LNM+

	EPIC-CRC-051-FR-IRM
	Female
	55
	4.0*3.0*2.0
	（-）
	（-）
	（-）
	（-）
	3
	LNM+

	EPIC-CRC-053-FR-IRM
	Male
	80
	10.0*3.5*2.5
	（-）
	（-）
	（-）
	（-）
	4
	LNM+

	EPIC-CRC-054-FR-IRM
	Female
	65
	3.5*2.0*1.0
	（+）
	（-）
	（-）
	（+）
	3
	LNM+

	EPIC-CRC-058-FR-IRM
	Male
	63
	7.0*3.0*1.5
	（+）
	（+）
	（+）
	（+）
	3
	LNM+

	EPIC-CRC-061-FR-IRM
	Male
	55
	4.5*2.5*1.2
	（-）
	（+）
	（+）
	（+）
	3
	LNM+

	EPIC-CRC-063-FR-IRM
	Female
	46
	3.5*5.0*0.5
	（-）
	（-）
	（-）
	（-）
	3
	LNM+

	EPIC-CRC-069-FR-IRM
	Male
	64
	3.0*2.5*1.0
	（+）
	（-）
	（-）
	（+）
	3
	LNM+

	EPIC-CRC-082-FR-IRM
	Male
	77
	3.0*2.0*1.2
	（+）
	（-）
	（-）
	（-）
	4a
	LNM+

	EPIC-CRC-086-FR-IRM
	Female
	64
	3.0*2.0*1.0
	（+）
	（-）
	（-）
	（-）
	3
	LNM+

	EPIC-CRC-087-FR-IRM
	Male
	57
	4.0*3.0*2.0
	（-）
	（-）
	（-）
	（）
	4b
	LNM+

	EPIC-CRC-100-FR-IRM
	Male
	68
	7.0*6.5*0.5
	（-）
	（-）
	（-）
	（+）
	3
	LNM+

	EPIC-CRC-018-FR-IRM
	Female
	67
	3.5*2.5*0.7
	（-）
	（-）
	（-）
	（-）
	3
	LNM-

	EPIC-CRC-023-FR-IRM
	Male
	57
	2.8*2.8*0.8
	（-）
	（-）
	（-）
	（-）
	3
	LNM-

	EPIC-CRC-012-FR-IRM
	Male
	51
	4.0*3.0*2.5
	（+）
	（-）
	（-）
	（+）
	4a
	LNM-

	EPIC-CRC-052-FR-IRM
	Female
	66
	3.0*2.0*0.5
	（+）
	（-）
	（-）
	（-）
	3
	LNM-

	EPIC-CRC-066-FR-IRM
	Female
	78
	4.0*2.5*2.0
	（+）
	（-）
	（-）
	（+）
	3
	LNM-

	EPIC-CRC-067-FR-IRM
	Female
	56
	4.0*2.0*1.0
	（-）
	（-）
	（-）
	（+）
	4a
	LNM-

	EPIC-CRC-071-FR-IRM
	Male
	76
	5.0*4.3*0.5
	（+）
	（+）
	（+）
	（+）
	3
	LNM-

	EPIC-CRC-078-FR-IRM
	Male
	61
	4.5*3.5*1.5
	（-）
	（-）
	（-）
	（+）
	3
	LNM-

	EPIC-CRC-081-FR-IRM
	Male
	85
	5.0*4.0*2.5
	（-）
	（-）
	（-）
	（+）
	3
	LNM-

	EPIC-CRC-098-FR-IRM
	Male
	65
	5.0*4.0*2.0
	（+）
	（-）
	（-）
	（+）
	3
	LNM-

	EPIC-CRC-099-FR-IRM
	Female
	66
	3.0*3.0*1.5
	（+）
	（-）
	（-）
	（-）
	3
	LNM-



	

	Table S2. Quality inspection results after library sequencing


[image: ]
Table S3. The information of target genes
	　
	　
	　
	　
	　
	　
	　
	　
	　

	Chromosome
	Start  location
	Terminal location
	Gene
	Length
	nCG
	Mean methylation level in LNM+ 
	Mean methylation level in LNM-
	Methylation difference

	chr2
	74725882
	74726332
	LBX2
	451
	34
	0.09
	0.36
	-0.27

	chr20
	62272293
	62272494
	STMN3
	202
	20
	0.33
	0.1
	0.23

	chr20
	60745185
	60745246
	SS18L1
	62
	5
	0.79
	0.97
	-0.18

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	



Table S4. Performance of three genes in the identification LNM of CRC 
	
	　
	　
	　
	　
	　
	　
	　

	Gene
	Threshold value(qPCR)
	Specificity
	Sensitivity
	Accuracy
	PPV
	NPV
	AUC

	LBX2
	6.770
	0.873
	0.757
	0.819
	0.839
	0.805
	0.870

	STMN3
	1.208
	0.856
	0.262
	0.579
	0.614
	0.571
	0.540

	SS18L1
	2.011
	0.814
	0.388
	0.615
	0.645
	0.604
	0.555

	
	
	
	
	
	
	
	


Table S5. Performance of traditional indicators and LBX2 in the identification LNM of CRC 
	
	
	
	
	
	
	
	

	Methods
	AUC
	95%CI
	Specificity
	Sensitivity
	Accuracy
	PPV
	NPV

	CA199
	0.58
	0.51-0.66
	0.49
	0.71
	0.59
	0.56
	0.65

	CEA
	0.56
	0.48-0.64
	0.43
	0.72
	0.57
	0.54
	0.63

	Image
	0.52
	0.45-0.59
	0.46
	0.58
	0.52
	0.48
	0.56

	LBX2
	0.87
	0.82-0.92
	0.87
	0.76
	0.82
	0.84
	0.80
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Deduped
mean target

Pre-dedup Deduped coveragetarg C methylatedC methylatec
Sequencing Total PF Mean_insert_Median_inser mean bait mean bait etbases> Duplicated Uniformity Fold 80 base in CHG in CHH
Sample ID file name Mapping% reads size t_size On target  coverage coverage 30X readsratio (0.2X mean) _penalty context context
S37-EPIC-CRC-001-FR1-IRM 83.60% 101231636 216.38255 202 0.933541 108.87792 85.548535 54.582032 0.804658 21.38% 0.9522855 1.83117 0.40% 0.40%
S03-EPIC-CRC-014-FR-IRM 83.90% 187852428 247.57378 233 0.926291 191.0722 131.58354 92.443302 0.929165 31.03% 0.9559118 1.893929 0.40% 0.40%
S04-EPIC-CRC-015-FR-IRM 84.00% 167831524 231.57276 217 0.926854 175.00418 124.75875 83.272683 0.91124 28.62% 0.955255 1.919399 0.40% 0.40%
S05-EPIC-CRC-018-FR-IRM 82.80% 134210628 215.35289 203 0.926672 144.07827 98.557006 62.56012 0.832353 31.47% 0.9527815 1.949887 0.40% 0.40%
S06-EPIC-CRC-019-FR-IRM 84.40% 133581368 214.89006 202 0.930801 143.80376 103.7673 65.88276 0.842358 27.75% 0.9490059 1.989445 0.40% 0.40%
SO7-EPIC-CRC-023-FR-IRM 83.70% 138590494 223.36621 210 0.92544 146.85587 95.450432 62.374344 0.851761 34.88% 0.958445 1.849868 0.40% 0.40%
S08-EPIC-CRC-024-FR-IRM 83.70% 136962874 216.06058 203 0.928519 146.58699 100.19868 63.657286 0.840219 31.55% 0.9518032 1.946033 0.40% 0.40%
SO1-EPIC-CRC-012-FR-IRM 82.50% 209778990 229.07326 215 0.931649 220.62415 146.06286 96.563756 0.925149 33.77% 0.9490909 1.981858 0.40% 0.40%
S09-EPIC-CRC-061-FR-IRM 81.40% 188848806 211.08744 199 0.932298 204.80646 126.15666 78.827298 0.892864 38.18% 0.9503311 1.96889 0.50% 0.40%
S10-EPIC-CRC-063-FR-IRM 78.50% 176531550 212.25075 200 0.932666 191.35561 123.57606 76.507776 0.885305 35.16% 0.9482572 1.973502 0.50% 0.40%
S11-EPIC-CRC-069-FR-IRM 80.00% 251335094 219.2419 207 0.932943 268.9623 176.42586 112.7588 0.9492 34.16% 0.9530181 1.888423 0.50% 0.40%
S05-EPIC-CRC-081-FR-IRM 81.30% 180535944 206.84053 195 0.935793 198.2125 127.52233 77.999868 0.884854 35.45% 0.943935 1.985535 0.40% 0.40%
S12-EPIC-CRC-082-FR-IRM 79.60% 180178518 201.65437 191 0.933219 198.0693 119.66663 71.983331 0.843588 39.37% 0.9389031 2.167115 0.50% 0.40%
S13-EPIC-CRC-086-FR-IRM 81.30% 177377288 220.2623 207 0.93574 189.81303 132.71259 85.593877 0.90117 30.08% 0.9435744 2.01786 0.50% 0.40%
S14-EPIC-CRC-087-FR-IRM 79.50% 217806448 226.82298 213 0.936672 231.57502 160.80811 105.26276 0.9431 30.56% 0.951438 1.836511 0.50% 0.40%
SO7-EPIC-CRC-098-FR-IRM 80.40% 177058694 213.39224 200 0.937955 192.88946 132.17047 82.080147 0.888163 31.21% 0.9394749 2.062341 0.40% 0.40%
S08-EPIC-CRC-099-FR-IRM 79.40% 170371328 206.75215 195 0.937908 187.16857 118.64885 71.976693 0.856521 36.32% 0.9384851 2.061 0.40% 0.40%
S16-EPIC-CRC-100-FR-IRM 81.40% 195699716 213.71579 201 0.937016 212.01931 141.99212 89.509748 0.908712 33% 0.9445987 2.005955 0.50% 0.40%
S01-EPIC-CRC-052-FR-IRM 80.50% 202058996 217.84422 204 0.932949 216.42502 137.58301 87.027479 0.917425 36.38% 0.9516952 1.884819 0.50% 0.40%
S03-EPIC-CRC-066-FR-IRM 80.00% 212562822 218.20028 204 0.933258 227.85405 146.21688 92.352114 0.92639 35.78% 0.9513163 1.902742 0.50% 0.40%
S04-EPIC-CRC-067-FR-IRM 80.90% 223033574 204.43548 193 0.934809 244.23701 146.84512 88.929841 0.901862 39.80% 0.9425249 2.065205 0.50% 0.40%
S45-EPIC-CRC-030-FR-IRM 76.20% 188393262 221.04842 208 0.926945 199.07059 150.16406 96.08244 0.937897 24.33% 0.9576136 1.844677 0.50% 0.50%
S46-EPIC-CRC-031-FR-IRM 77.00% 158429664 215.18778 202 0.926124 168.91137 126.12579 78.986432 0.891115 25.11% 0.9524991 1.994761 0.50% 0.40%
S47-EPIC-CRC-041-FR-IRM 75.70% 163252006 210.18101 198 0.925867 174.81752 132.55987 81.775471 0.889826 23.98% 0.9476394 2.034098 0.50% 0.40%
S48-EPIC-CRC-051-FR-IRM 77.60% 147131244 206.59183 195 0.92942 159.0428 114.75965 70.132534 0.855444 27.63% 0.9472697 2.024173 0.50% 0.40%
S49-EPIC-CRC-053-FR-IRM 76.10% 286866350 219.51473 207 0.930247 304.48673 185.50223 118.36303 0.951988 38.95% 0.9527953 1.95406 0.50% 0.50%
S50-EPIC-CRC-054-FR-IRM 76.90% 130720206 211.40258 199 0.93181 140.88679 87.121501 54.258394 0.788871 38.04% 0.9517871 1.918817 0.50% 0.50%
S52-EPIC-CRC-058-FR-IRM 76.10% 196376678 210.60732 198 0.931291 211.88585 132.72073 82.254626 0.911468 37.24% 0.9552229 1.860677 0.50% 0.50%
S41-EPIC-CRC-071-FR-IRM 82.00% 209284856 209.68461 198 0.933473 227.11911 149.20046 92.513404 0.92531 34.19% 0.9511762 1.883658 0.50% 0.40%
S44-EPIC-CRC-078-FR-IRM 82.60% 219885604 216.56074 203 0.932174 235.68958 158.0522 100.53163 0.92572 32.81% 0.9466886 2.031495 0.50% 0.50%
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                                                                               Sample ID  Sequencing file name Mapping% Total PF  reads  Mean_insert_ size  Median_inser t_size On target Pre-dedup mean bait  coverage Deduped  mean bait  coverage Deduped  mean target  coveragetarg et  bases > 30X  Duplicated reads ratio  Uniformity  (0.2X mean)  Fold_80_base _penalty  C methylated in CHG  context  C methylated in CHH  context S37 - EPIC - CRC - 001 - FR1 - IRM 83.60% 101231636 216.38255 202 0.933541 108.87792 85.548535 54.582032 0.804658 21.38% 0.9522855 1.83117 0.40% 0.40% S03 - EPIC - CRC - 014 - FR - IRM 83.90% 187852428 247.57378 233 0.926291 191.0722 131.58354 92.443302 0.929165 31.03% 0.9559118 1.893929 0.40% 0.40% S04 - EPIC - CRC - 015 - FR - IRM 84.00% 167831524 231.57276 217 0.926854 175.00418 124.75875 83.272683 0.91124 28.62% 0.955255 1.919399 0.40% 0.40% S05 - EPIC - CRC - 018 - FR - IRM 82.80% 134210628 215.35289 203 0.926672 144.07827 98.557006 62.56012 0.832353 31.47% 0.9527815 1.949887 0.40% 0.40% S06 - EPIC - CRC - 019 - FR - IRM 84.40% 133581368 214.89006 202 0.930801 143.80376 103.7673 65.88276 0.842358 27.75% 0.9490059 1.989445 0.40% 0.40% S07 - EPIC - CRC - 023 - FR - IRM 83.70% 138590494 223.36621 210 0.92544 146.85587 95.450432 62.374344 0.851761 34.88% 0.958445 1.849868 0.40% 0.40% S08 - EPIC - CRC - 024 - FR - IRM 83.70% 136962874 216.06058 203 0.928519 146.58699 100.19868 63.657286 0.840219 31.55% 0.9518032 1.946033 0.40% 0.40% S01 - EPIC - CRC - 012 - FR - IRM 82.50% 209778990 229.07326 215 0.931649 220.62415 146.06286 96.563756 0.925149 33.77% 0.9490909 1.981858 0.40% 0.40% S09 - EPIC - CRC - 061 - FR - IRM 81.40% 188848806 211.08744 199 0.932298 204.80646 126.15666 78.827298 0.892864 38.18% 0.9503311 1.96889 0.50% 0.40% S10 - EPIC - CRC - 063 - FR - IRM 78.50% 176531550 212.25075 200 0.932666 191.35561 123.57606 76.507776 0.885305 35.16% 0.9482572 1.973502 0.50% 0.40% S11 - EPIC - CRC - 069 - FR - IRM 80.00% 251335094 219.2419 207 0.932943 268.9623 176.42586 112.7588 0.9492 34.16% 0.9530181 1.888423 0.50% 0.40% S05 - EPIC - CRC - 081 - FR - IRM 81.30% 180535944 206.84053 195 0.935793 198.2125 127.52233 77.999868 0.884854 35.45% 0.943935 1.985535 0.40% 0.40% S12 - EPIC - CRC - 082 - FR - IRM 79.60% 180178518 201.65437 191 0.933219 198.0693 119.66663 71.983331 0.843588 39.37% 0.9389031 2.167115 0.50% 0.40% S13 - EPIC - CRC - 086 - FR - IRM 81.30% 177377288 220.2623 207 0.93574 189.81303 132.71259 85.593877 0.90117 30.08% 0.9435744 2.01786 0.50% 0.40% S14 - EPIC - CRC - 087 - FR - IRM 79.50% 217806448 226.82298 213 0.936672 231.57502 160.80811 105.26276 0.9431 30.56% 0.951438 1.836511 0.50% 0.40% S07 - EPIC - CRC - 098 - FR - IRM 80.40% 177058694 213.39224 200 0.937955 192.88946 132.17047 82.080147 0.888163 31.21% 0.9394749 2.062341 0.40% 0.40% S08 - EPIC - CRC - 099 - FR - IRM 79.40% 170371328 206.75215 195 0.937908 187.16857 118.64885 71.976693 0.856521 36.32% 0.9384851 2.061 0.40% 0.40% S16 - EPIC - CRC - 100 - FR - IRM 81.40% 195699716 213.71579 201 0.937016 212.01931 141.99212 89.509748 0.908712 33% 0.9445987 2.005955 0.50% 0.40% S01 - EPIC - CRC - 052 - FR - IRM 80.50% 202058996 217.84422 204 0.932949 216.42502 137.58301 87.027479 0.917425 36.38% 0.9516952 1.884819 0.50% 0.40% S03 - EPIC - CRC - 066 - FR - IRM 80.00% 212562822 218.20028 204 0.933258 227.85405 146.21688 92.352114 0.92639 35.78% 0.9513163 1.902742 0.50% 0.40% S04 - EPIC - CRC - 067 - FR - IRM 80.90% 223033574 204.43548 193 0.934809 244.23701 146.84512 88.929841 0.901862 39.80% 0.9425249 2.065205 0.50% 0.40% S45 - EPIC - CRC - 030 - FR - IRM 76.20% 188393262 221.04842 208 0.926945 199.07059 150.16406 96.08244 0.937897 24.33% 0.9576136 1.844677 0.50% 0.50% S46 - EPIC - CRC - 031 - FR - IRM 77.00% 158429664 215.18778 202 0.926124 168.91137 126.12579 78.986432 0.891115 25.11% 0.9524991 1.994761 0.50% 0.40% S47 - EPIC - CRC - 041 - FR - IRM 75.70% 163252006 210.18101 198 0.925867 174.81752 132.55987 81.775471 0.889826 23.98% 0.9476394 2.034098 0.50% 0.40% S48 - EPIC - CRC - 051 - FR - IRM 77.60% 147131244 206.59183 195 0.92942 159.0428 114.75965 70.132534 0.855444 27.63% 0.9472697 2.024173 0.50% 0.40% S49 - EPIC - CRC - 053 - FR - IRM 76.10% 286866350 219.51473 207 0.930247 304.48673 185.50223 118.36303 0.951988 38.95% 0.9527953 1.95406 0.50% 0.50% S50 - EPIC - CRC - 054 - FR - IRM 76.90% 130720206 211.40258 199 0.93181 140.88679 87.121501 54.258394 0.788871 38.04% 0.9517871 1.918817 0.50% 0.50% S52 - EPIC - CRC - 058 - FR - IRM 76.10% 196376678 210.60732 198 0.931291 211.88585 132.72073 82.254626 0.911468 37.24% 0.9552229 1.860677 0.50% 0.50% S41 - EPIC - CRC - 071 - FR - IRM 82.00% 209284856 209.68461 198 0.933473 227.11911 149.20046 92.513404 0.92531 34.19% 0.9511762 1.883658 0.50% 0.40% S44 - EPIC - CRC - 078 - FR - IRM 82.60% 219885604 216.56074 203 0.932174 235.68958 158.0522 100.53163 0.92572 32.81% 0.9466886 2.031495 0.50% 0.50%   
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