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Four-protein signature 
for prostate cancer 
prognosis

A signature of four proteins could help predict prostate cancer 
progression. In mice, prostate-specific deletion of Pten (Mmac1; Tep1) 
and mothers against decapentaplegic homolog 4 (Madh4; Smad4; Dpc4) 
led to metastatic prostate cancer and significantly shorter survival 
compared with either deletion alone. Also in mice, implantation of 
prostate tumor cells expressing cyclin D1 (Ccnd1; Bcl1) or osteopontin 
(Opn; Spp1) led to greater tumor growth and metastasis than 
implantation of cells expressing control protein. In 405 patient prostate 
samples, immunohistochemical staining of PTEN, SMAD4, CCND1 
and OPN predicted patient outcomes better than Gleason scoring. Next 
steps include improving quantitative detection of the four markers using 
immunofluorescent staining techniques.
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