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Abstract
Background: The circulating cell-free DNA (cfDNA) has been considered as a non-invasive biomarker for cancer diagnosis and progression.  Both genetic (mutations) and epigenetic alteration (methylations) in cfDNA can be evaluated in order to access the thyroid tumors markers. In addition to BRAF mutation, RASSF1 and SLC5A8 promoter methylation can be used for early diagnosis and prognosis of papillary thyroid cancers (PTC).
Objectives: In this research we assess the use of circulating plasma cfDNA and tissue DNA for BRAFV600E mutation, five promoter regions of RASSF1 and SLC5A8 methylation in the diagnosis, and management of PTC patients and goiter samples as controls.
Methods: Both plasma cfDNA and tissue DNA of 57 PTC and 45 Goiter samples were extracted. BRAFV600E mutation of cf-DNAs and their counterpart tissue DNAs were measured by quantitative real-time PCR. Moreover, we analyze the state of hypermethylation of five promoter regions of RASSF1 and SLC5A8 genes by Methylation Specific High Resolution Melting (MS-HRM), in order to evaluate their involvement in the PTC pathogenesis.

Results: The mutation BRAFV600E was found in 39 (68.4%) out of 57 PTC tissue DNA samples, and 33(49.1 %) of cfDNA. The circulating cfDNA BRAFV600E mutation and clinico-pathologic features showed a significant difference between metastatic and non-metastatic PTC ones (22 of 33 vs. 5 of 34, p-value: <0.001). Among three promoter region of SLC5A8 and two promoter regions of RASSF1 (b) (66.6% of PTC cases vs. 20.0 % of goiter samples, p-value: 0.001) and SLC5A8 (c) (61.4% of PTC cases vs. 17.7 % of goiter samples, p-value: 0.005)  as the core promoter regions showed the significant difference between PTC cases and goiter controls.  The methylation level of tissues was the same as the methylation level of cfDNA. 

Conclusions: There is promising evidence that BRAFV600E somatic mutation and RASSF1 (b) and SLC5A8 (c) promoter hypermethylation in papillary thyroid cancer can be detected in circulating cfDNA and are associated with more advanced PTC disease





