
Tracking Cancer Genetic Evolution using OncoTrack 1 

Asoke K. Talukder1*, Mahima Agarwal2, Kenneth H. Buetow3, Patrice P. Denèfle4 2 

 3 

Supplementary Information 4 

 5 

Supplementary Information 1: Bibliomic Analysis of Genes from Breast Cancer 6 

Comparative Analysis of SPKMG 7 

We got 28 genes with adjusted p-values ranging from 6.3E-063 to 5.5E-018 from the breast cancer 8 

case/control comparative analysis. These genes with their individual p-values are, TCEAL5 (6.32E-9 

63), PRB4 (1.39E-30), PRB2 (4.28E-29), SPRR2D (8.86E-24), FLG (2.33E-23), FAM47C (3.48E-10 

23), MKI67 (3.48E-23), OTOP1 (1.08E-021), AHNAK (1.15E-021), OR10A2 (3.9E-21), MYH1 11 

(4.97E-21), CSH2 (1.05E-20), SPRR2B (1.14E-20), GH2 (4.25E-20), CSH1 (5.69E-20), TCEAL6 12 

(5.90E-20), KIR3DL1 (1.01E-19), MAGEC1 (4.49E-19), KRT33A (5.16E-19), OR10G8 (2.11E-13 

18), RFPL1 (2.39E-18), MAGEA3 (2.39E-18), KRT6B (2.67E-18), PDE4DIP (3.83E-18), SPRR2F 14 

(5.18E-18), KRTAP21-1 (5.41E-18), IFNA21 (5.53E-18), and OR4A47 (5.53E-18).  15 

 16 

Following are some of the other studies on these 28 genes, 17 

1. TCEAL5 (Melanoma91, Pancreatic cancer92). 18 

2. PRB4 (Esophageal adenocarcinoma93, Myeloproliferative neoplasm94, Melanoma91, Head 19 

and neck squamous cell carcinoma95) 20 

3. PRB2 (Melanoma91, Pancreatic cancer92,96). 21 

4. SPRR2D (Esophageal adenocarcinoma93, Melanoma91, Pancreatic cancer92). 22 

5. FLG (Esophageal adenocarcinoma93, Pancreatic cancer97,92, Myeloproliferative neoplasm94, 23 

Melanoma91,98, Colorectal carcinoma99, Head and neck cancer98, Bronchus and Lung 24 

cancer98, Urinary cancer98, Nonmelanoma skin cancer98, Prostate cancer98,100, Breast 25 



Cancer98, Colorectal cancer98). 26 

6. FAM47C (Esophageal adenocarcinoma93, Myeloproliferative neoplasm94, Melanoma91, 27 

Pancreatic cancer96, Prostate cancer100). 28 

7. MKI67 (Esophageal adenocarcinoma93, Melanoma91, Colorectal carcinoma99,101, Pancreatic 29 

cancer91, Prostate cancer102,94). 30 

8. OTOP1 (Esophageal adenocarcinoma93, Pancreatic cancer97, Melanoma91, Lung cancer103, 31 

Prostate cancer100). 32 

9. AHNAK (Esophageal adenocarcinoma93, Myeloproliferative neoplasm94, Melanoma91, Head 33 

and neck squamous cell carcinoma95, Pancreatic cancer92, Prostate cancer100). 34 

10. OR10A2 (Melanoma91). 35 

11. MYH1 (Esophageal adenocarcinoma93, Pancreatic cancer97, Myeloproliferative neoplasm94, 36 

Melanoma91, Prostate cancer100). 37 

12. CSH2 (Esophageal adenocarcinoma93, Melanoma91). 38 

13. SPRR2B (Esophageal adenocarcinoma93, Melanoma91). 39 

14. GH2 (Esophageal adenocarcinoma93, Melanoma91, Pancreatic cancer92). 40 

15. CSH1 (Esophageal adenocarcinoma93, Melanoma91, Prostate cancer100). 41 

16. TCEAL6 (Esophageal adenocarcinoma93, Melanoma91, Pancreatic cancer92, Prostate 42 

cancer100). 43 

17. KIR3DL1 (Melanoma91, Colorectal Cancer104,105, Pancreatic Cancer105, Gastric Cancer105). 44 

18. MAGEC1 (Esophageal adenocarcinoma93, Melanoma91,106, Head and neck squamous cell 45 

carcinoma95, Mantle cell lymphoma107, Pancreatic cancer96). 46 

19. KRT33A (Esophageal adenocarcinoma93, Melanoma91, Prostate cancer100). 47 

20. OR10G8 (Esophageal adenocarcinoma93, Melanoma91, Prostate cancer100). 48 

21. RFPL1 (Melanoma91, Prostate cancer100, Colorectal cancer99). 49 

22. MAGEA3 (Melanoma91, Colorectal cancer99, Gingivo-buccal oral squamous cell 50 

carcinoma108, Neuroblastoma110). 51 



23. KRT6B (Melanoma91, Lung adenocarcinoma109, Neuroblastoma110). 52 

24. PDE4DIP (Melanoma91, Colorectal cancer99, Lung adenocarcinoma109, Gingivo-buccal oral 53 

squamous cell carcinoma108, Neuroblastoma110, Chondrosarcoma111). 54 

25. SPRR2F (Melanoma91, Colorectal cancer99). 55 

26. KRTAP21-1 (Melanoma91, Colorectal cancer99, Lung adenocarcinoma109). 56 

27. IFNA21 (Melanoma91, Colorectal cancer99, Lung adenocarcinoma109, Pancreatic cancer92). 57 

28. OR4A47 (Melanoma91, Colorectal cancer99, Lung adenocarcinoma109, Neuroblastoma110). 58 

 59 
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Supplementary Information 2: Functional and Centrality Analysis of Breast 106 

Cancer Mutual Information Network 107 

Functional enrichment analysis for 11 Breast cancer MI network key genes, along adjusted 108 

enrichment p-values returned the biological processes 'cell-cell adhesion' (adjusted p-value 6.5E-3), 109 

'cell adhesion' (adjusted p-value: 5.3E-3), and 'biological adhesion' (adjusted p-value: 3.6E-3).  110 

 111 

Centrality Analysis 112 

Centrality analysis of the breast cancer MI network was carried out using different centrality 113 

measures. The key genes identified from this analysis are: 114 

1. Degree centrality: CSMD3, DCC, FLRT3, DIAPH3, SPAM1, ARHGAP24, DACH1, LIPI, 115 

BCHE, GLRB 116 

2. Closeness centrality: DMD, ANO3, CXORF22, CSMD3, LRP1B, BRWD3, C12ORF50, 117 

GALNTL6, ZNF804A, C6ORF118  118 

3. Betweenness centrality: CXORF22, C12ORF50, DMD, DSC2, CSMD3, LRP1B, ANO3, 119 

TRHDE, DCC, GCNT4 120 

4. Eigenvector centrality: FLRT3, SPAM1, POF1B, GLRB, BCHE, OR13C8, PACRGL, 121 

HAS2, XIRP2, SLITRK6 122 

The above list of 40 genes has a few common genes. After removal of these common genes, there 123 

are 28 unique genes that emerge as central from the different centrality analyses. These 28 genes are 124 

CSMD3, DCC, FLRT3, DIAPH3, SPAM1, ARHGAP24, DACH1, LIPI, BCHE, GLRB, DMD, 125 

ANO3, CXORF22, LRP1B, BRWD3, C12ORF50, GALNTL6, ZNF804A, C6ORF118, DSC2, 126 

TRHDE, GCNT4, POF1B, OR13C8, PACRGL, HAS2, XIRP2, SLITRK6. Of these, genes such as 127 

DCC, DIAPH3, ARHGAP24, BCHE, DMD, LRP1B, BRWD3, DSC2, and HAS2 are associated 128 

with metastasis and tumorigenesis112,113,114,115,116, 117, 118, 119, 120. 129 
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Supplementary Information 3: Common SNVs and InDels identified across 156 

all ESCC samples 157 

The rsIDs of the 20 common mutations across tumor and germline ESCC samples are given below. 158 

Some mutations are associated with more than 1 rsID. 159 

1. rs72559129, rs112595382 160 

2. rs113322110; rs3214485  161 

3. rs3827760  162 

4. rs113934564, rs66744502  163 

5. rs55765823  164 

6. rs76159126, rs5872508  165 

7. rs4535533  166 

8. rs11402364, rs75544239  167 

9. rs67335052, rs36008849  168 

10. rs33914855; rs11411516  169 

11. rs67530050, rs113178278  170 

12. rs10897158  171 

13. rs139455912, rs11455434  172 

14. rs5795166, rs33936067  173 

15. rs55912941, rs150851358  174 

16. rs936212  175 

17. rs3803354  176 

18. rs1426654  177 

19. rs57321480, rs75244038 178 

20. rs56070390    179 


