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Molecular profiling of proprotein convertases toward identification of secreted
pro-hormone precursor proteins as novel tumor markers
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Prohormone is a protein precursor to produce a bioactive peptide by
processing, in which prohormone convertases (PCs) are involved. Prohormone of gastric releasing
peptide (GRP), proGRP, is abundant and stable in blood from small cell lung cancer patients,
resulting in development of a tumor marker. The aim of this study is to identify a novel
prohormone-derived tumor marker by estimating the processing function of PCs followed by
proteomics-based identification of secreted prohormones. Using cancer cell lines derived from
various tissues, including lung, stomach, and colon, along with clinical specimens of tumor and
matched normal tissue and blood samples, we profiled gene expression, mutation status, and copy
number change in 9 PC genes. This dataset is an invaluable resource for further identification of
prohormones in the extracellular spaces. Using the dataset profiling all genes, we also clarified
genes with amplification-dependent overexpression to predict cancer driver genes.
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1. Basic amino acid-specific PCs (7)
PC1/PC3, PC2, PC4, PC5/PC6, PC7/LPS/PCS8, furin,
PACE4 (paired basic amino acid cleaing enzyme 4)

[(KIR) X, (K/R)| n=0, 2, 4, 6; X=any amino acid

2. PCs cleaving at non-basic residues (2)
*» SKI-1/S1P (subtilisin kexin isozyme-1/site-1 protease)
| (KIR) X ~(hydrophobic)- X| X=variable |

* PCSKO (proprotein convertase subtilisin/kexin type 9)
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Gene number (mRNA) Locus Tumor
AXIN1 3 8.06 16p13.3 Stomach
AXL 3 12.91 19913.2 Sarcoma

3 11.29 Sarcoma
CD70 3 5.47 19p13.3 Breast
CNKSR1 3 23.29 1p36.11 Liver
DIS3 3 5.93 13921.33 Liver
DST 3 7.56 6p12.1 Pancreas
EZH1 4 6.60 17921.2 Liver
FAM175A 3 6.37 4021.23 Kidney
FLCN 4 7.74 17p11.2 Sarcoma
FOXO1 3 7.02 13q14.11 Kidney
HAUS3 3 5.12 4p16.3 Kidney
MTR 3 6.33 1943 Liver
PER1 3 7.60 17p13.1 GIST
PIK3CB 5 5.67 3922.3 Uterus
TSC2 3 5.76 16p13.3 Breast
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