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Supplementary Figure S1. Distribution of missing values of all patients

LNE – number of lymph nodes examined, LNP – number of lymph nodes positive.
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Supplementary Figure S2. Least Absolute Shrinkage and Selection Operator (LASSO) Cox regression was used to 
filter clinical features. A – Search for the right number of predictor variables and λ value. B – LASSO coefficient 
profiles of clinical features
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Supplementary Figure S3. Training curves of 8 neural network survival models with callback function to enable 
stopping trains automatically

CoxCC – Cox case-control corresponding methods. PCHazard – Piecewise Constant Hazard. N-MTLR – Neural Multi-Task Logistic 
Regression. PMF – Probability Mass Function. LASSO – Least Absolute Shrinkage and Selection Operator.
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Supplementary Figure S3. Cont.

CoxCC – Cox case-control corresponding methods. PCHazard – Piecewise Constant Hazard. N-MTLR – Neural Multi-Task Logistic 
Regression. PMF – Probability Mass Function. LASSO – Least Absolute Shrinkage and Selection Operator.
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Supplementary Table SI. Coefficients of variables 
in LASSO Cox regression

Variable Coefficient

Sex 0.000

Age 0.028

Size -0.003

Site -0.057

Grade 0.539

Lymph nodes examined -0.058

Lymph nodes positive 0.196

T 0.113

N 0.001

M 0.734

Stage 0.038

LASSO – Least Absolute Shrinkage and Selection Operator.
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Additional Table SI. Clinical data of patients in two cohorts

Sex Age Size Site Grade Lymph 
nodes 

examined

Lymph 
nodes 

positive

T N M Stage Dura-
tion

Event

Male 54 50 Ascending 
colon

II 11 0 T3 N0 M0 II 51 0

Female 74 30 Rectum II 7 0 T2 N0 M0 I 60 1

Male 63 70 Rectum III 6 0 T3 N0 M0 IIA 90 0

Female 68 50 Rectum II 4 0 T2 N0 M0 I 90 0

Male 57 20 Rectum II 2 0 T1 N0 M0 I 98 0

Female 55 70 Ascending 
colon

III 25 0 T4a N0 M0 II 49 0

Female 79 55 Rectum III 7 1 T3 N1a M1a IVA 31 1

Female 67 50 Rectum III 7 1 T4a N1a M0 IIIB 89 0

Female 72 40 Rectum II 4 0 T3 N0 M0 IIA 68 1

Female 78 12 Rectum III 5 2 T3 N1b M0 IIIB 36 1

Female 66 50 Rectum II 1 0 T3 N0 M0 IIA 85 0

Male 80 95 Rectum III 5 0 T3 N0 M0 IIA 27 1

Female 60 60 Rectum II 2 2 T3 N1b M0 IIIB 7 1

Female 51 60 Rectosigmoid 
junction

II 6 3 T4a N1b M0 IIIB 92 0

Male 78 35 Sigmoid 
colon

II 15 3 T4a N1 M0 III 60 0

Female 78 80 Rectum II 2 0 T3 N0 M0 IIA 48 1

Female 56 65 Rectum II 4 1 T3 N1a M0 IIIB 93 0

Female 73 70 Ascending 
colon

III 23 2 T4a N1 M0 III 18 1

Male 79 70 Hepatic 
flexure

II 30 2 T3 N1 M0 III 77 0

Female 59 50 Rectum III 2 0 T3 N0 M0 IIA 99 1

Male 74 80 Rectum II 13 0 T3 N0 M0 IIA 68 1

Female 75 40 Rectum III 6 1 T3 N1a M0 IIIB 85 0

Male 67 80 Rectum II 15 2 T3 N1b M0 IIIB 92 0

Male 36 4 Rectum II 1 0 T2 N0 M0 I 95 0

Male 58 35 Ascending 
colon

II 11 0 T2 N0 M0 I 55 0

Male 46 45 Rectum II 2 0 T2 N0 M0 I 86 0

Male 46 70 Descending 
colon

II 75 1 T4b N1 M0 III 22 1

Female 78 50 Large 
intestine, 

NOS

II 12 1 T4a N1 M0 III 54 0

Female 67 40 Rectum II 5 0 T2 N0 M0 I 89 0

Female 76 40 Large 
intestine, 

NOS

III 24 24 T3 N2 M0 III 50 0

Male 48 30 Rectum II 6 0 T3 N0 M0 IIA 104 0

Female 59 50 Ileocecal 
junction

II 19 0 T4b N0 M0 IIC 12 1

Male 73 80 Rectum III 11 0 T3 N1c M0 IIIB 14 1

Male 76 50 Sigmoid 
colon

III 18 17 T4b N2b M0 IIIC 9 1
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Sex Age Size Site Grade Lymph 
nodes 

examined

Lymph 
nodes 

positive

T N M Stage Dura-
tion

Event

Male 72 53 Large 
intestine, 

NOS

II 21 0 T3 N0 M0 II 28 1

Male 61 55 Sigmoid 
colon

II 28 0 T4a N0 M0 II 52 0

Male 72 55 Rectum II 4 0 T3 N0 M0 IIA 1 1

Male 66 50 Rectum II 13 3 T3 N1b M0 IIIB 48 1

Female 71 70 Rectum II 13 0 T3 N0 M0 IIA 50 1

Female 57 70 Ascending 
colon

II 16 2 T4b N1 M1 IV 2 1

Female 78 30 Sigmoid 
colon

II 16 0 T3 N0 M0 II 59 0

Male 62 23 Rectosigmoid 
junction

III 28 0 T4a N0 M0 II 55 0

Male 50 55 Rectum II 7 0 T3 N0 M0 IIA 99 0

Female 73 40 Rectum III 3 1 T3 N1a M0 IIIB 104 0

Male 50 50 Rectum II 7 0 T3 N0 M0 IIA 85 0

Male 90 55 Rectum II 1 0 T3 N0 M0 IIA 98 0

Female 52 45 Rectum II 13 0 T3 N0 M0 IIA 89 0

Male 78 60 Ileocecal 
junction

II 17 0 T3 N0 M0 II 47 1

Male 66 110 Descending 
colon

II 10 0 T4b N0 M0 IIC 110 0

Male 53 40 Rectum II 9 0 T3 N0 M0 IIA 94 0

Male 49 120 Rectum II 13 0 T3 N0 M0 IIA 85 0

Female 80 45 Ascending 
colon

II 11 0 T3 N0 M0 II 65 0

Male 71 40 Rectum II 4 0 T3 N0 M0 IIA 89 0

Male 51 55 Sigmoid 
colon

II 18 0 T4a N0 M0 II 59 0

Male 55 50 Transverse 
colon

III 18 0 T4a N0 M0 IIB 86 0

Female 61 35 Rectum III 2 1 T3 N1a M0 IIIC 19 1

Female 71 65 Ascending 
colon

II 31 0 T3 N0 M0 II 52 0

Female 74 70 Sigmoid 
colon

II 22 8 T3 N2 M0 III 60 0

Male 83 45 Rectum II 2 1 T3 N1a M0 IIIB 33 1

Male 49 50 Rectum II 3 2 T3 N1b M0 IIIB 17 1

Male 79 60 large 
intestine, 

NOS

II 10 2 T4a N1b M0 IIIB 11 1

Female 63 50 Rectum II 8 4 T3 N2a M0 IIIB 99 0

Female 37 60 Rectum II 6 0 T3 N0 M0 IIA 84 0

Male 80 38 Rectum II 4 0 T3 N0 M0 IIA 98 0

Male 76 20 Rectum III 2 0 T3 N0 M0 IIA 26 1

Male 72 80 Rectum III 6 0 T3 N0 M0 IIA 105 0

Male 57 45 Ascending 
colon

II 17 0 T3 N0 M0 II 60 0

Additional Table SI. Cont.
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Sex Age Size Site Grade Lymph 
nodes 

examined

Lymph 
nodes 

positive

T N M Stage Dura-
tion

Event

Female 85 55 Sigmoid 
colon

II 15 2 T4a N1b M0 IIIB 72 0

Female 79 60 Rectum III 6 5 T3 N2a M0 IIIB 6 1

Male 67 75 Rectum II 6 4 T3 N2a M0 IIIB 90 0

Male 63 50 Rectum III 5 0 T3 N0 M0 IIA 86 0

Female 53 40 Large 
intestine, 

NOS

II 0 0 T4a N0 M0 IIB 92 0

Female 61 35 Rectum III 2 1 T3 N1a M0 IIIB 19 1

Male 59 60 Rectum II 4 1 T3 N1a M0 IIIB 90 0

Female 53 50 Rectum II 5 0 T3 N0 M0 IIA 99 0

Male 74 60 Rectum II 10 0 T3 N0 M0 IIA 43 1

Male 79 70 Ascending 
colon

II 18 0 T3 N0 M0 II 53 0

Male 79 50 Sigmoid 
colon

II 7 0 T4a N0 M0 IIB 34 1

Female 59 50 Rectum II 9 3 T3 N1b M0 IIIB 108 0

Female 51 100 Rectum II 4 0 T3 N0 M0 IIA 103 0

Male 54 60 Rectum II 11 1 T3 N1a M0 IIIB 23 1

Male 54 100 Rectum III 6 0 T3 N0 M0 IIA 86 0

Male 56 90 Rectum III 6 0 T3 N0 M0 IIA 90 0

Additional Table SI. Cont.


