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Figure 1. Differential of GPR15 between tumor and normal in COAD and READ.



Altered in 399 (100%) of 399 samples.
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Figure 2. Mutational landscape of COAD and READ. A. Waterfall plot of the mutations among 399
COAD patients. B. Waterfall plot of the mutations among 137 READ patients. Top 20 frequently

mutated genes are listed. .
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Figure 3. Mutational pattern of GPR15 in 5 cancers. Lollipop plot that depicts the mutational
distribution and protein domains for GPR15 in five different cancers with labelled hotspots.
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Figure 4. Heat maps for top 200 genes with altered expression between the GPR15 high expression
and GPR15 low expression groups.



A: Enrichment plot for GO Molecular Function
antigen binding

immunoglobulin receptor binding
serine-type endopeptidase activity.

serine-lype pepidase activity.

serine hydrolase activity.

B: Enrichment plot for GO Cellular Component

immunoglobulin complex
immunoglobulin complex, circulating
external side of plasma membrane.

blood microparticle.

C: Enrichment plot for GO Biological Process
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Figure 5. Enrichment results of CUPGS. A-C. GO enrichment results of molecular function, cellular
component, and biological process. Color scale stands for the significance of each specific GO term.
Bar length stands for the number of common altered genes within a specific GO term. D-F. KEGG
enrichment results. Gene name in red means that the gene in a specific pathway is in the CUPGS.
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Figure 6. Sequence alignment of the template sequence with the target sequence. The right figure
shows the superimposed structure of the homology modeling of GPR15 protein (purple) and template
protein (light blue) along with the alignment.
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Figure 7. The structure of top 8 hits selected from virtual screening.
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Figure 8. The 2D protein-ligand interactions of representative docking pose of the top five
compounds complexed with the GPR15 protein. Hydrogen bonds are illustrated by purple lines, and

Pi—pi interactions are marked by green lines.
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Figure 9. The salt-bridge distance between C5:N1and Lys261:NZ during 100 ns simulations.

Table 1. Top 5 pathways of genes in integrated network.
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Table 2. Top 10 potential cancer types whose prognosis is associated with GPR15. “Rank” stands for
the expression abundance rank among all genes.

Cancer Cox Coefficient P-Value FDR Corrected Rank Median Expression Mean Expression

STAD -0.27 220 x 103 1.35x 101 269 3.95 15.47
HNSC -0.205 6.40 x 103 1.50 x 101 707 6.15 20.99
LUAD -0.161 3.90 x 102 1.75 x 101 3711 5.66 15.34
COAD -0.159 1.50 x 101 5.58 x 101 4299 422 15.93
READ -0.328 1.60 x 101 9.39 x 101 2696 6.83 16.1

LUSC 0.07 3.30 x 10 7.93 x 101 6956 6.93 23.8



KIRC -0.059 4.80 x 10! 6.06 x 101 13174 1.66 7.49
LAML 0.078 5.10 x 101 8.11 x 101 9516 4.88 11.36
ESCA 0.021 8.80 x 101 9.91 x 101 14833 3.06 13.77
Table S3. Correlations between immune infiltrating cells and GPR15 expression level
Cancer Cell types Correlation coefficient P-value ?tatlstlc Correlation
difference strength
COAD Purity -0.18383902 1.92 x 10+ YES Very weak
B Cell 0.280950455 9.16 x 10~ YES Weak
CD8+ T cell 0.010383547 8.35 x 10 NO Very weak
CD4+ T cell 0.292130319 2.38 x 107 YES Weak
Macrophage 0.001880939 9.69 x 101 NO Very weak
Neutrophil 0.101341327 4.25 x 102 YES Very weak
Dendritic Cell 0.149759501 2.61 <10 YES Very weak
HNSC Purity —0.245063398 3.55x108 YES Weak
B Cell 0.342491455 1.51 x 104 YES Weak
CD8+ T cell 0.394605334 412 x 10 YES Weak
CD4+ T cell 0.318984967 8.17 x 1013 YES Weak
Macrophage 0.214987783 1.86 x 10 YES Weak
Neutrophil 0.2472179 421 =10 YES Weak
Dendritic Cell 0.315589752 1.32 x 1012 YES Weak
LUAD Purity —-0.314118069 8.96 x 1013 YES Weak
B Cell 0.247881511 3.28 x 108 YES Weak
CD8+ T cell 0.259140634 6.50 x 10 YES Weak
CD4+T cell 0.088275201 5.22 %1072 NO Very weak
Macrophage —-0.022504199 6.21 x 10 NO Very weak
Neutrophil 0.174530359 1.15x 10+ YES Very weak
Dendritic Cell 0.079029988 8.11 x 102 NO Very weak
STAD Purity -0.132792751 9.55 x 103 YES Very weak
B Cell 0.24206621 2.55 x 10 YES Weak
CD8+T cell 0.306357949 1.76 x 10 YES Weak
CD4+ T cell 0.328503282 1.17 x 1010 YES Weak
Macrophage 0.224593775 1.29 x 10-° YES Weak
Neutrophil 0.257657293 4.87 x 107 YES Weak
Dendritic Cell 0.284949911 2.32x 108 YES Weak

Table 4. The binding free energy (AGpiw in kcal molfl) and different energy components for the

compound-GPR15 complexes, such as electrostatic energy (AGu), van der Waals (AGuw), and

solvation energy (AGsa and AGyar).

No. AGwind AGoiw AGele AGra AGsa
C1 -36.16 + 0.68 -56.58 + 0.66 -0.54 +0.20 27.87 + 0.65 -6.90 + 0.06
C2 -47.64 +0.38 -87.90 +0.32 -7.79 £0.21 57.96 + 0.42 -9.90 +0.02
C3 -36.51 +0.39 -71.81 +£0.40 -11.21 +£0.30 54.94 + 0.45 -8.45 +0.02
C4 -33.67 +0.32 -52.21 +0.35 -13.35+0.26 37.15+0.36 -5.25+0.02
C5 -38.88 +0.35 -73.81 £0.33 -10.39 £ 0.21 53.72 +0.31 -8.3 +0.03
Cé6 -23.49 +0.35 -40.75 +0.30 -5.03 +0.36 27.56 + 0.40 -5.29 +0.02
c7 —26.76 +0.38 -44.73 +0.27 -5.63 +0.14 28.67 +0.26 -5.04 +0.01
C8 -18.52 +0.38 -47.79 +0.24 -8.51+0.26 43.46 + 0.33 -5.68 +0.01




Table 5. Simulation conditions for all systems.

No. System Time (ns) POPC Ions Water
1 C1 100 149 24Nar, 39Cl 9277
2 C2 100 149 23Na, 38Cl- 9293
3 C3 100 149 23Nar, 38Cl 9254
4 C4 100 150 24Na, 39 CI 9276
5 C5 100 150 24Na, 39Cl 9306
6 Cé6 100 149 24Na, 39Cl 9259
7 Cc7 100 150 24Nar, 39CI 9290
8 C8 100 150 24Na, 39Cl 9263




