Germline and Somatic DICER1 Mutations in Familial
Papillary Thyroid Carcinoma and Multinodular Goiter

INGEMM

INGEMM

César Lumbreras 1, Maria J. Chueca 2, Laura Arribas !, Rajdee de Randamie !, Angel Alonso 3, Pilar Ferndndez 4,
Sara Berrade 2, Emma Anda >, Rita M. Regojo ¢, Marta Mendiola 7, José C. Moreno 1.

(1) Thyroid Molecular Laboratory, Institute for Medical and Molecular Genetics (INGEMM), IdiPAZ, La Paz University Hospital, Autonomous
University of Madrid, Madrid, Spain. (2) Paediatric Endocrinology Service, (3) Genetics Service, (4) Anatomic Pathology Service, (5) Endocrinology
and Nutrition Service, Navarra Hospital Center, Pamplona, Spain. (6) Anatomic Pathology Service, La Paz University Hospital, Madrid, Spain.
(7) Molecular Pathology of Cancer and Translational Oncology Laboratory, La Paz University Hospital Research Institute (IdiPAZ), Madrid, Spain.

Introduction Results

The Inheritable component of familial Papillary Thyroid Cancer (fPTC) was The proband, her mother, and maternal aunt and grandfather carry a novel
recently attributed to monogenic defects in a reduced number of genes germline heterozygous pathogenic DICER1 2-bp deletion In exon 9
Including DICER1. DICER1 codes for a ribonuclease of the RNaselll family (c.1440 1441delTG) (Figure 3A), which prematurely truncates the functional
essential for the biogenesis of microRNAs 2, RNase llla and Illb domains of the protein (p.Gly481ThrfsTer25) (Figure 4).
Tissue samples showed three different heterozygous DICER1 missense
mutations (Figures 3B, 3C and 3D) affecting the RNase IlIb domain (Figure
Objectives 4). ¢.5438A>G (p.Glul813Gly) In fvPTC1, ¢.5113G>A (p.Glul705Lys) In
fvPTC2 and CN, and ¢.5429A>T (p.Asp1810Val) in MNG1. BRAF and RAS
mutations were absent in the studied tissues.

We aimed to identify germline and/or somatic mutations in DICER1 Iin a
familial pedigree with PTC, multinodular goiter (MNG) and other tumours

consistent with the DICER1 Syndrome. A. 1V.2,111.2, 111.3, 11.4 B. IV.2 C. IV.2,111.2 D. 1113
p.Gly481ThrfsTer25 p.Glul813Gly p.Glul705Lys p.Aspl1810Val
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Figure 1. Pedigree with familial Papillary Thyroid Cancer (follicular variant), Multinodular Goiter and defects in DICERL1.
Figure 4. Nonsense germline mutation (stop codon) in exon 9, and somatic mutations in “hotspots” of the exons
_ _ _ _ 24 and 25 affecting the DICER1 RNase Illb domain. Modified from Foulkes W.D. et al. (2014).
Germline DICER1 mutations were screened In peripheral blood lymphocyte

DNA from 6 members (affected and non-affected) of the kindred. Somatic o 1 s

DICER1 mutations were studied in DNA from all paraffin-embedded tissues QF PREDICTSNP  acesinssanno scomasions @@%
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and H/K/N-RAS mutations in fvPTC1 were also analyzed. b E1705K | 81% 57 % 88 % 74 % 68 % 79 % 81 %
v D1810V 76 % 77 % 89 % 74 % 81 % 79 % 55 %
4 E1813G 87 % 34 % 86 % 74 % 81 % 79 % 72%

Figure 5. In silico pathogenicity assessment of the discovered amino-acid changes E1705K, D1810V y E1813G
according to the established prediction tools MAPP, PhD-SNP, PolyPhen-1, PolyPhen-2, SIFT and SNAP.

Conclusions

A novel monoallelic germline mutation In DICER1 Increases the
susceptibility to develop MNG and subsequently PTC.

Phenotype segregation analyses suggests that additional tissue-specific
DICER1 mutations located in the RNase lllb domain, unreported to date Iin
PTC, are necessary for the efficient neoplastic or hyperplastic
transformation of the thyroid tissue in the DICER1 Syndrome 3.

Figure 2. Hematoxylin and eosin-stained histological sections from paraffin-embedded surgical specimens. A: Patient
I\VV.2 follicular variant PTC (10 years). B: Patient IV.2 Cystic Nephroblastoma (18 months). C: Patient IIl.2 follicular
variant PTC (11 years). D: Patient 111.3 MNG with papillary hyperplastic nodules (9 years). Referen ces
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