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Abstract: 

Introduction: Differentiation programs are disrupted very early in the progression of most cancers. Disruption of differentiation genes, therefore, may be the earliest diagnostic markers of cancer. We searched for novel differentiation factors and isolated a nuclear phosphoprotein, APRIN, a paralog of cohesion factor Pds5. We found that APRIN is involved in stem cell regulation in the P19, PC12 and C2C12 in vitro differentiation models. Recent studies showed that APRIN gene line mutations result in extensive birth defects (Cornelia de Lange Syndrome) an important finding confirming the regulatory function of APRIN. Our immuno-histochemical pilot studies indicated that the APRIN gene was silenced in a variety of cancers, including breast, ovary and prostatic carcinomas. 

The objectives of our present studies were to investigate the molecular mechanisms at two levels of gene silencing in clinical tissue samples: (i) promoter methylation and (ii) microRNA-based mechanisms. The data will help to explore the regulatory function of APRIN and the utility of APRIN as a marker of neoplasia. 

Methods: To determine APRIN protein expression, we used a polyclonal antibody to APRIN on formalin fixed, paraffin embedded samples of breast and prostate carcinoma. Microdissected DNA preparations were bisulfite converted for promoter methylation analyses. Methylation mapping and methylation levels were studied by sequencing and by methylation-specific quantitative PCR. For microRNA preparations from microdissected paraffin sections Trizol was used. MicroRNA levels were detected by quantitative microRNA PCR.   

Results: Immunohistochemical studies showed high APRIN expression in normal breast and prostatic epithelial cells, but we found downregulation or silencing of APRIN in 70-80% of the breast and ovarian carcinomas. Aprin expression in prostate carcinoma was more heterogeneous and APRIN was downregulated in 30-40% of the samples. Promoter methylation studies detected methylation hot-spots in the APRIN promoter. Methylation assays by Q-PCR indicated 20-80% methylation in the breast and prostate carcinomas studied. To identify APRIN-specific microRNAs, we used computer predictions (PicTar, MiRNA-Viewer, TargetScan, MiRBase, etc.). We identified hsa-miR-17-3p, 27a, 200 and 223 that may potentially target APRIN. Our pilot studies with miRNA Q-PCR showed that in cancer samples showing APRIN silencing, miR-17-3p, 27a and 200 were highly increased. In the positive control cell line (ZR75-1) where APRIN is silenced by miRNA- based mechanisms, 
miR-27a and 200 were also highly increased. In the negative control (T47D, high APRIN, no silencing) miRNA levels were normal.     

Conclusions: APRIN regulates differentiation programs in reproductive and other tissues. We showed that oncogenesis in prostate and breast carcinomas involves APRIN silencing by promoter methylation and microRNA-based mechanisms. Our ultimate goal is to establish novel APRIN epigenetic markers for early diagnosis and for prognostic use.
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