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Analysis of responsible genes in early-onset colorectal cancer
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Early-onset malignant tumors are supposed to have frequently genetic
background. In recent study, some sort of pathogenic germline mutations were detected by 8.5% of
patients affected malignant tumor under twenty. Moreover, even if limited to the colorectal cancer
(CRC), 35% of the patients were diagnosed as hereditary colorectal cancer syndrome. These frequency
in two studies was much higher than in the general population and both of them indicated many cases
unrelated to familial history and phenotypes. Consequently, some genetic approach was recommended
for juveniles affected cancer. In this study, based on the background, 10 cases of early-onset
(under 40 years old) CRC was analyzed using RNA-Seq. As a result, compared with typical colon
cancers, zinc finger protein family were expressed significantly higher. On the other hand,
pathogenic germline mutations was found in DKC1.
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Stage Muc | MSI | KRAS | BRAF | NRAS
1 32 M Ra 4 SS tub2 - L 0 0 0
2 23 F T 4 SS tub2 - S 0 0 0
3 35 F T 4 SS tub2 - S 0 1 0
4 39 M RS 3 SE tub2 + S 1 0 0
5 26 F S 3 SE muc + S 0 0 0
6 16 M Rb 3 A tub2 + S 0 0 0
7 36 F Rb,P | 4 A tub2 - S 0 0 0
8 36 F Rb,P | 3 Al tub2 - S 1 0 0
9 30 F S 4 SS tub2 - S 0 0 0
10 39 F S 3 SE tub2 - S 1 0 0
1
Case No. 1 2 3 4 5 6 7 8 9 10
Number of reads 50M 26M | 50M 56M 36M 7™ 13M 74M 35M 69M
Total Exon Mapped (%) |91.81 | 87.3 | 91.29 | 91.31 | 85.97 | 94.64 | 51.57 | 89.37 | 68.26 | 86.08
No. of variants 5199 | 5412 | 5224 | 5336 | 3880 |5803 |3294 | 7730 |4938 | 5011
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Pathway
Term Pvalue
hsa05322:Systemic lupus erythematosus 1.38E-06
hsa04510:Focal adhesion 4_11E-06
hsa04512:ECM-receptor interaction 1.75E-05
hsa04120:Ubiquitin mediated proteolysis 4_57E-05
hsa05412:Arrhythmogenic right ventricular cardiomyopathy (ARVC) 2.00E-04
hsa05130: Pathogenic Escherichia coli infection 3.45E-04
hsa03440:Homologous recombination 1.01E-03
hsa05414:Dilated cardiomyopathy 1.82E-03
hsa05410:Hypertrophic cardiomyopathy (HCM) 2_16E-03
hsa05222:Small cell lung cancer 5.13E-03
hsa03430:Mismatch repair 7.10E-03
hsa05200: Pathways in cancer 8.03E-03
hsa04540:Gap junction 8.62E-03
hsa05215:Prostate cancer 8.62E-03
hsa04520:Adherens junction 1.55E-02
Pathway
HR MMR Pathway
Pathway
Term PValue
hsa04080:Neuroactive ligand-receptor interaction 1.85E-04
hsa05014:Amyotrophic lateral sclerosis (ALS) 7.00E-03
hsa04210:Apoptosis 1.08E-02
hsa04722:Neurotrophin signaling pathway 1.56E-02
hsa05223:Non-small cell lung cancer 2.17E-02
hsa00533:Keratan sulfate biosynthesis 3.23E-02
hsa00565:Ether lipid metabolism 3.50E-02
hsa04012:ErbB signaling pathway 4.90E-02
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Case TP53 BARD1 RAD50 MBD4 SMARCA4 ATM BMPR1A TSC2 MSH6 MRE11A FH SMAD4 APC NBN NF1 PTEN
1 100 67.5 423 14 1.7 76.9
2 96.3 10 91.9 15.9
3 91.9 21.9 10.9 21.4 12.1 15.4 95.5 53.8
4 84.6 66.7
5 84.1 66.7 31.6 38.5 23.1
6 80 14.5 12 23.8 16.7 10.9
7 78.8 61.5
8 35.7 100 25.8 16.1 29.2 15 11.5
9 12 18 33.3 15.4
10
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Gene AA change Coding region | Clin Var | HGVD/dbSNP
change
PROS1 p-Lys196Glu | c.586A>G 5 0.50%
CFB €.530-1292G>C 5 2.10%
MCPH1 p-Thri43fs €.421_422insA 5 -
RBBP8 p-Argl00Trp | c.298C>T 5 -
OFD1 p-Lys97fs c.282delA 5 -
DKC1 p-Serl21Gly | c.361A>G 5 -
OFD1 p-Tyr98fs €.281_282insA 5 -
Clinvar Class5 Pathogenic
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