
Supplementary Tables: 

Supplementary Table 1: RNA-seq mapping statistics for each individual patient sample. 

Supplementary Table 2-1: Summary of numbers of differentially expressed genes of CD vs. 
Controls in colon and ileum samples, respectively. 

Supplementary Table 2-2: Summary of numbers of differentially expressed genes of Colon 
vs. Ileum in CD and Controls, respectively. 

Supplementary Table 3: Differentially expressed genes with expression Type of Colonic CD 
genes. 

Supplementary Table 4: Differentially expressed genes with expression Type of Terminal-ileal 
CD genes. 

Supplementary Table 5: Gene Ontology and KEGG pathways for CCGs. 

Supplementary Table 6: Gene Ontology and KEGG pathways for ICGs. 

Supplementary Table 7-1: The independent validation cohort from the Gene Expression 
Omnibus database (GEO accession: GSE117993 and GSE101794)

Supplementary Table 7-2: The independent validation cohort from the Gene 
Expression Omnibus database (GEO accession: GSE75214) 

Supplementary Table 8: Performance statistic from machine learning methods for 33 genes 
in paediatric cohort.
Supplementary Table 9: Summary of CD transcriptomic datasets and their use for 
validation of the current study results. 
Supplementary Table 10-1: The independent validation cohort from the Gene Expression 
Omnibus database (GEO accession: GSE117993 and GSE101794).
Supplementary Table 10-2: The independent validation cohort from the Gene Expression 
Omnibus database (GEO accession: GSE75214)

Supplementary Table 11: Expression atlas results of CCGs. 

Supplementary Table 12: Expression atlas results of ICGs. 

Supplementary Table 13: Final candidate genes and their description and studies 

Supplementary Figures: 

Supplementary Figure 1: Correlation plot from Colonic CD (a) and Terminal-leal CD (b) 

Supplementary Figure 2: Principal component analysis of each tissue type Supplementary 

Figure 3: Density plot from Colonic CD vs. Terminal-ileal CD 
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Supplementary Figure 4: Venn diagram with four different comparisons 

Supplementary Figure 5: Venn diagram of ileal CD genes with DEGs from two other studies, 

Haberman et al., and Weiser et al. 

Supplementary Figure 6: A heatmap of both CCSGs and CISGs in four different sample types 

Supplementary Figure 7: Boxplots of six different expression types in colonic CD genes 

(CCGs) and termianl-ileal CD genes (ICGs) 

Supplementary Figure 8: Two major disease of KEGG Pathway from CCGs 

Supplementary Figure 9: Bar chart displaying biological function category from Gene 

ontology analysis of common genes (n=471) for Colonic CD and Terminal-Ileal CD 

Supplementary Figure 10: Protein-protein interaction network for CCGs (n=240) and 

ICGs (n=310) 

Supplementary Figure 11: A venn diagram illustraing differentially expressed genes in 
colonic CD, ileal CD , and UC
Supplementary Figure 12: : Dendrogram of CD patients from different cohorts.

Fig. S1. Correlation plot from Colonic CD (a) and Terminal-leal CD (b)

The correlation plot from colonic CD samples(a) and terminal-ileal CD samples (b) were shown above. (a) Among 
15 total colonc CD samples, two samples had lower than average of 0.7 compared to other samples. Therefore, 
these two samples were discarded on the analysis. (b) Total 10 samples were used to display correlation plot and no 
samples were removed.

a. b.



Fig. S2. Principal component analysis of each tissue type

Unsupervised principal component analysis analysis showing difference between colonic control (royal blue) 
and colonic CD (navy blue), and  terminal-ileal control (spring green) as well as and terminal-ileal CD (dark 
green). 
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Fig. S3. Density plot from Colonic CD vs. Terminal-ileal CD

This density plot was an example of how gene were selected. Lowest confidence interval (LCI) and highest 
confidence interval (HCI) were calculated; 30 – 70 and 80 – 118 were computed for colonic CD and 
terminal- ileal, respectively. Genes were selected when their CI 95% area didn’t overlap one another. 
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Fig. S4. Venn diagram with four different comparisons

Four pairwise comparison were compared in venn diagram; colonic CD (CDI) versus. ileal CD (CDI) 
(blue); colonic CD (CDI) versus. colon control (NMC) (red), ileal CD (CDI) versus ileal control (NMI) 
(green), colon control (NMC) versus ileal control (NMI) (yellow). The genes differentially expressed 
between CDC and NMC and between CDI and NMI were selected among the DEGs between CDC and 
CDI. There are six cases which could represent differences between CDC and CDI, intersection of all
comparisons (91 genes), intersection of CDC vs. CDI and CDC vs. NMC (30 genes), intersection of CDC
vs. CDI and CDC vs. NMC and CDI vs. NMI (7 genes), intersection of CDC vs. CDI and CDI vs. NMI
(31 genes), intersection of CDC vs. CDI and CDI vs. NMI and NMC vs. NMI (437 genes) and intersection
of CDC vs. CDI and CDC vs. NMC and NMC vs. NMI (319 genes).
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Fig. S5. Venn diagram of ileal CD genes with DEGs from two other studies, Haberman et al., and Weiser et al.

Haberman et al.(core iCD) and Weiser et al.(ileum-like) identified 1,281 ileal signature genes and 534 ileum-like 
genes, respectively. Our results of ileum CD specific genes (310) were compared with ileal CD gene from previous 
found known, and 119 genes were overlapped with each study and a total of 92 genes were observed in all studies 
containing our result.
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Fig. S6. A heatmap of both CCSGs and CISGs in four different sample types

A heatmap of both CCSGs and CISGs across controls and CD patient subgroup. Samples are color-coded in the top bar 
according to the sample types and diagnosis. 
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Fig. S7. Boxplots of six different expression types in colonic CD genes (CCGs) and termianl-ileal CD genes (ICGs)

(a) Boxplots of colonic CD Genes. Gene were selected to exhibit six different expression types according to the most

significant differences for all three cases: colon CD vs. colon NM, colon CD vs. Ileum CD, and colon control vs.

ileum control. Type A and B were up-regulated in both colon CD and colon controls compared to ileum samples.

Type A was up-regulated in colon CD compared to colon controls (n = 15). Type B was down-regulated in colon CD

compared to colon controls (n = 103). Type C and D were down-regulated in both colon CD and colon controls

compared to ileum samples. Type C was up-regulated in colon CD compared to colon controls (n= 91). Type D was

down-regulated in colon CD compared to colon controls (n= 6). Type E and F were that there were no differences

among colon controls, ileum controls, and ileum CD samples. Type E was colon CD up-regulated genes (n= 16).

Type F was colon CD down-regulated genes (n=8). (b) Boxplots of Ileal CD genes. Gene were selected to exhibit

six different expression types according to the most significant differences for all three cases: ileum CD vs. ileum

NM, ileum CD vs. colon CD, and ileum control vs. colon control. Type A and B were up-regulated in both ileum

CD and ileum controls compared to colon samples. Type A was up-regulated in ileum CD compared to ileum controls

(n = 3). Type B was down-regulated in colon CD compared to colon controls (n = 217). Type C and D were down-

regulated in both ileum CD and ileum controls compared to colon samples. Type C was up-regulated in ileum CD

compared to ileum controls (n = 43). Type D was down-regulated in ileum CD compared to ileum controls (n = 34).

Type E and F were that there were no differences among ileum controls, ileum controls, and colon CD samples;

Type E was ileum CD up-regulated genes (n = 3) and Type F was ileum CD down-regulated genes (n = 22).

Wilcoxon signed-rank test and Shapiro test with t-test were used for comparison of two groups with p-value of 0.05

considered statistically significant. P-value of each group is displayed. NM, Normal (control).
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Fig. S8. Two major disease of KEGG Pathway from CCGs

(a) Parkinson Disease. (b)  Non-Alcoholic Fatty Liver Disease.
KEGG pathway map05012 and map04932 are mined here from http://www.kegg.jp/kegg/kegg1.html.

a

b
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Fig. S9. Bar chart displaying biological function category from Gene ontology analysis of common genes 
(n=471) for Colonic CD and Terminal-Ileal CD

Colonic CD and Termianl-ileal CD share genes with the function of immune response. The x-axes represent 
enrichment ratio. 
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Fig. S10. Protein-protein interaction network for CCGs (n=240) and ICGs (n=310)

The string graph indicates genes with at least one interaction at the additional requirement of a log fold 
change >1·5, in which line width shows the strength of interaction. (a) Colonic CD genes (CCGs). Coloured 
circle indicates each KEGG pathway; blue: PD; red: NAFLD; yellow: oxidative phosphorylation; green: 
metabolic pathways. (b) Terminal-leal CD genes (ICGs).

b
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Fig. S11. A venn diagram illustrating differentially expressed genes in colonic CD, ileal CD, and UC.

Colonic CD genes [n=240] , ileal CD genes [n= 310], and UC genes [n= 619] were displayed in a venn diagram. 
Most UC genes were shared in CCGs [n=209] and CD common genes [n=274].
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Fig. S12. Dendrogram of CD patients from different cohorts. 

(A) The clustering result of patients with colonic CD. It is largely divided into two groups, and patients with 
colonic CD used in this sutdy belong to the left group in red box. (B) The clustering results of patients with 
ileal CD. It is largely divided into three groups, and although the ileal CD patients used in this study were 
clustered with the partial group of the independent cohort samples, they were still clearly distinguished by 
cohorts.
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