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Thyroid cancer is the most common malignancy of the endocrine system. The great majority * Whole-exome sequencing (WES)

derive from the thyroid follicular cells and are designated as Non—MeduIIary Thyroid Genomic DNA samples obtained from peripheral blood leukocytes from six representative members of one family affected with
thyroid cancer were used for WES (Figure 1) using Agilent SureSelect Human All Exon enrichment. Bioinformatic analyses were

Carcinomas (NMTC). NMTC may present as a familial form, being designated as Familial Non- undertaken in order to filter and select the genetic variants shared by the affected members, which were subsequently validated by
Medullary Thyroid Carcinoma (FNIVITC)[Z] Sanger sequencing. To select the most likely pathogenic variants, several studies were performed, including family segregation
' analysis, in silico impact characterization, and gene expression (mMRNA and protein) depiction in databases. As a result of these

FNMTC is defined by the diagnosis of two or more first degree relatives with thyroid cancer, analyses, a germline variant in the SPRY4 gene (c.701C>T; p.Thr234Met) was found to be the most promising candidate genetic
and family members frequently present benign lesions of the thyroid (e.g. multinodular goiter - variant to proceed for functional characterization.

MNG)!2l, Although some susceptibility genes for FNMTC have already been identified (e.g. A T > 7 patients with NMTC
NKX2-183] FOXE1Y DICER1'5! CHEK2'®]), these are mutated only in a small number of families. E.# %@ f ;;) . T 0o OO &To ggzﬂzm m:: gg%ur:a[ecsgg
Therefore, the genetic basis of FNMTC has remained largely unknown, representing a limitation .6 Lo &, 5 o doodh bé 0 4o bobbbodd ddd

for molecular diagnosis and clinical management. f Legend
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Figure 1. Pedigree of the FNMTC family analyzed in this study

Aim: To identify new susceptibility genes for FNMTC through whole-exome sequencing
(WES) analysis of leukocyte DNAs of patients from a highly informative FNMTC family.

e |In vitro studies

To investigate the biological consequences of SPRY4 p.Thr234Met germline variant in cell transformation, functional assays were
performed to assess clonogenicity, cell survival, cell cycle and migration, using PCCL3, TPC-1 and NIH/3T3 cells, expressing the wild-
9 type (WT) and mutant (MUT; c.701C>T, p.Thr234Met) SPRY4 sequences. The phosphorylation profiles of cancer-related kinases in

TPC-1 cells expressing WT and MUT SPRY4 was also explored, using a human phospho-kinase antibody array. Western blot was
performed for validation. Additionally, the effect of Trametinib, a highly specific and potent MEK1/2 inhibitor, was evaluated in WT and
MUT SPRY4 TPC-1 cells viability.

Selection of a candidate susceptibility gene through WES analysis
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Functional characterization of SPRY4 c.701C>T (p.Thr234Met) variant

* Mutant (MUT; ¢.701C>T, p.Thr234Met) SPRY4 increased colony formation + MUTSPRY4 increased viability in all cell models
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Figure 2. Representative 6-well plate from a colony formation assay using NIH/3T3 and TPC-1 cells. Figure 3. Cell viability over time in cells expressing wild-type (WT) and mutant (MUT) SPRY4, by direct cell counting at different time-points.

P e ~ Western blot analysis showed an increase in « Trametinib (MEK inhibitor) treatment decreased cell viability,
[ siRNA-mediated SPRY4 gene silencing: ERK phosphorylation levels in TPC-1 MUT, effect that was more pronounced in MUT cells, supporting that
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Figure 4. Effect of WT and MUT SPRY4 in ERK kinase activity in TPC-1 cells. Figure 5. Cell viability over time of TPC-1 cells expressing WT and MUT SPRY4, with and without treatment with trametinib.
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* WES analysis and functional assays in one family identified SPRY4 as a likely novel candidate susceptibility gene for FNMTC, allowing a better understanding of the cellular and molecular
mechanisms underlying thyroid cancer development.

* The effects of the SPRY4 variant seem to be mediated through the MAPK/ERK pathway. However, further studies may provide insights into its function and whether it is a susceptibility gene for
other cases of FNMTC.

° Pinto, AE et al. (2014) Eur J Endocrinol, 170:321-327; 51, Rio Frio, T et al. (2011) JAMA, 305:68—77:
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