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Analysis of somatic mutations in metastatic ovarian carcinoma and related functional pathways
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[Abstract] Objective To screen the different mutated somatic genes between primary ovarian cancer and metastatic
ovarian carcinoma using the whole exon sequencing data of catalogue of somatic mutations in cancer (COSMIC) database, and
to analyze their function and signal pathway. Methods The whole exon sequencing data of all tumors were downloaded from
the COSMIC database, and the whole exon sequencing data of all ovarian cancer were extracted. In the R 3.5.3 environment,
mutation rate of each mutated gene in the primary and metastatic ovarian carcinoma samples were performed. The ¥ test or
Fisher’s exact probability method was used to identify the mutated gene groups which had statistically significant difference
in mutation rate. The mutated gene groups were further analyzed for gene ontology (GO) function and Kyoto encyclopedia
of genes and genomes (KEGQG) pathway enrichment. Results We found a total of 520 somatic mutations with statistically
significant differences in mutation rate between primary ovarian cancer and metastatic ovarian carcinoma tissues, such as
transmembrane protease serine 13 (7MPRSS13), Golgi brefeldin A resistance factor 1 (GBFI), Fos-like antigen 2 (FOSL?2),
mastermind-like 3 (MAML3), etc. Enriched GO function included presynapse organization, dendrite development, cell-cell

adhesion via plasma membrane adhesion molecules, and actin binding, and so on. KEGG pathway included regulation of actin
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cytoskeleton, tricarboxylic acid carrier, and the like. Conclusion It can provide clues for revealing the metastasis regulation

mechanism of ovarian cancer by exploring different mutated gene group between primary ovarian cancer and metastatic

ovarian carcinoma and its related functional pathways. The significant mutated gene group may be used as biomarkers for the

diagnosis and treatment of ovarian metastatic cancer.

[Key words] ovarian neoplasms; somatic mutation; neoplasm metastasis; gene regulatory networks
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Tab 1 Top 10 gene loci of mutation rate

COSMIC ID Mutation Gene Sample number Mutation rate
COSM10662 c.743G>A TP53 21 0.023 281 596
COSM10758 c.659A>G TP53 17 0.018 847 007
COSM10660 c.818G>A TP53 17 0.018 847 007
COSM10648 c.524G>A TP53 13 0.014 412 417
COSM11089 c.584T>C TP53 12 0.013 303 769
COSM44492 c273G>A TP53 12 0.013 303 769
COSM253906 c.248 _262dell5 TMPRSS13 12 0.013 303 769
COSM1738286 c.1757G>A HDACY 11 0.012 195122
COSM1738291 c.7033A>C USP9X 11 0.012 195 122
COSM11779%4 c.1701G>T HRNR 11 0.012 195122

COSMIC: Catalogue of somatic mutations in cancer; TP53: Tumor protein p53; TMPRSS13: Transmembrane protease serine 13;

HDACO9: Histone deacetylase 9; USP9X: Ubiquitin-specific protease 9X; HRNR: Hornerin
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BEHIFEE DS 3 (mastermind-like 3, MAML3 ) . ff
1 8 (keratin 8, KRT8) . HIHR[EVFEIEH (eyes
shut ortholog, EYS) . P& uZ ML A HEH 2

( RIM-binding protein 2, RIMBP2) %, Hrhpi2
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Tab 2 Top 10 differentially mutated genes between primary ovarian cancer and metastatic ovarian cancer
Gene Mutation rate ¥ value P value
Primary ovarian cancer Metastatic ovarian cancer

TMPRSS13 0 0.529 411 765 268.148 384 8 2.87X10° %
GBF1 0.003 565 062 0.352941 176 123.070 826 7 1.35x10*
FOSL2 0.003 565 062 0.352 941 176 123.070 826 7 135107
MAML3 0.001 782 531 0.294 117 647 110.281 150 7 8.50X 10
KRTS8 0.001 782 531 0.294 117 647 110.281 150 7 8.50X 10 *°
EYS 0.007 130 125 0.352941 176 96.607 778 5 8.45%10 %
RIMBP?2 0.008 912 656 0.352 941 176 86.988 830 1 1.09%X10° %
VPSI13B 0.021 390 374 0.470 588 235 86.673 3192 1.28%X10°%
ZNF669 0.001 782 531 0.235294 118 79.450 928 1 49410 "
MUCI2 0.001 782 531 0.235294 118 79.450 928 1 4.94x107"

TMPRSS13: Transmembrane protease serine 13; GBF1: Golgi brefeldin A resistance factor 1; FOSL2: Fos-like antigen 2;
MAML3: Mastermind-like 3; KRTS8: Keratin 8; EYS: Eyes shut ortholog; RIMBP2: RIM-binding protein 2; VPS13B: Vacuolar
protein sorting 13, yeast, homologue of B; ZNF669: Zinc finger 669; MUC12: Mucin 12

2.4 JRANMEIE A S A IR SRR
R & SR 635 ANk R SEAR T 45 78 JR & B
B ML RN U A 20 e AR R = 7 A ST
(P ¥9<0.05), 439 TMPRSSI3|COSM
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c.1508 1509insACA . ZNF669|COSM5415797|
¢.1310A>C, TMPRSSI3|COSM1746060|c.233A>G.
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TMPRSSI3|COSM1604153[c.230C>G. ARFOICOSM6843623|
c.425C>A . SRPK2|COSM6843093|c.1023C>G.
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Tab 3 Top 10 differentially mutated gene loci between primary ovarian cancer and metastatic ovarian cancer
Gene loci - Mutation rate ¥’ value P value
Primary ovarian cancer Metastatic ovarian cancer
TMPRSS13|COSM253906|c.248 262dell5 0 0.294 117 647 133.909 9053 5.72X10"
MAML3|COSM5975003|c.1508_1509insACA 0 0.294 117 647 133.909 9053 5.72X107"
ZNF669|COSM5415797|c.1310A>C 0 0.235294 118 100.887 5779  9.74X10~*
TMPRSS13|COSM1746060|c.233A>G 0 0.235294 118 100.887 5779 9.74x10 **
TMPRSS13|COSM1604153(c.230C>G 0 0.235294 118 100.887 5779 9.74x10 *
ARF6|COSM6843623|c.425C>A 0 0.176 470 588 68.2735529 1.42X10'°
SRPK2|COSM6843093c.1023C>G 0 0.176 470 588 68.2735529 1.42X10 "¢
ARMCI10|COSM6842546[c.750C>T 0 0.176 470 588 682735529 1.42X10°"
SYNEI|COSM6843596|c.19736G>A 0 0.176 470 588 682735529 1.42X10°"
AMOTLI|COSM6843546|c.2085C>A 0 0.176 470 588 68.2735529 1.42X10 '°

TMPRSS13: Transmembrane protease serine 13; MAML3: Mastermind-like 3; ZNF669: Zinc finger 669; ARF6: Adenosine
diphosphate-ribosylation factor 6; SRPK2: SR-protein-specific kinase 2; ARMC10: Armadillo repeat containing 10; SYNE1: Synaptic

nuclear envelope protein 1; AMOTL1: Angiomotin-like protein 1
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Fig3 Results of GO functional enrichment

GO: Gene ontology; BP: Biological process; CC: Cellular component; MF: Molecular function; GTPase: Guanosine triphosphatase
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Fig4 Enrichment results of KEGG pathway
KEGG: Kyoto encyclopedia of genes and genomes; ABC: Adenosine
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