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Analysis of the cancer suppressor gene Ppp6c, which is frequently mutated in
skin UV-induced cancer.
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According to the TCGA database, mutations in PPP6C are found in

approximately 10% of tumors from melanoma patients, where they coexist with BRAF and NRAS mutations.
To assess PP6 function in melanoma carcinogenesis, we generated mice in which we could specifically
induce BRAF (V600E) expression and delete Ppp6c in melanocytes. In these mice, melanoma
susceptibility following UVB irradiation exhibited the following pattern: Ppp6c semi-deficient >
Ppp6c wild-type > Ppp6c-deficient tumor types. Next-generation sequencing of Ppp6c heterozygous and
wild-type melanoma tumors revealed that all harbored Trp53 mutations. Analysis of cell lines derived
from either Ppp6c heterozygous or wild-type melanoma tissues showed that both formed tumors in nude
mice, but Ppp6c heterozygous tumors grew faster than those from the wild-type line. We conclude
that in the presence of BRAF (V60OE) expression and UV-induced Trp53 mutation, Ppp6c
haploinsufficiency promotes tumorigenesis.
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Summary of mutational signature analyses of melanoma induced by UV irradiation

COSMIC association W/W average Flox/W average p-value
Signature 1 Mitotic clock 0.193 0.303 0.0378
PppGC PppGC Signature 2 APOBEC 0.064 0.062 0.937
WT
Signature 7 UV exposure/skin cancer 0.500 0.496 0.950
Signature 10 PolE hyper-mutation 0.202 0.028 0.237
Signature 17 Similar to Signature 2 0.000 0.014 0.167
Signature 20 PoID1 MSI high 0.000 0.012 0.167
Signature 25 Chemotherapy treatment 0.020 0.038 0.517
Ppp6c Ppp6c
Ppp6e Ppp6c WT
1 DNA Ppp6e
7 2 Summary of unique variants in exome data
PppGCWT W/W total (std) Flox/WT total (std) p-value
Average VF 0.157 (0.0876) 0.181 (0.0666) 0.676
Total Unique 573 (765) 620 (576) 0.926
Ppp6ec INDEL 1.00 (1.22) 1.18 (1.75) 0.845
SNV 572 (764) 618 (575) 0.927
Splicing related 26.8 (40.6) 315 (28.7) 0.861
PppGC Missense 517 (684) 553 (520) 0.935
Nonsense 27.3 (38.60) 32.2 (26.1) 0.846
T 470 620 474 439 0.991
PppGC WT TS 101 §142; 143 E136; 0.671
v J
TS Tv 2
Ts/Tv 5.329 (0.928) 3.60 (0.828) 0.0383
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