A novel nonsense DICER1 mutation identified In a
family with the childhood onset multinodular goiter
and various thyroid diseases
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Table 1.
Hereditary Tumor Syndrome Associated with Thyroid Nodules/DTC

Background
®Nontoxic multl_nodular gmte_r (MNG) Is frequently enco_untered n the Gene Types of Thyroid Neoplasia
general population, but little iIs known about the underlying genetic (Chromosomal Location)
susceptibility to this disease. A variety of genetic disorders can cause

predisposition to benign and malignhant thyroid tumors (Table 1). é‘sl%g‘;sscc'ated APC (5G21-q22) S;E;é%”b“form'mormar
®The Dicerl encodes for an RNase lll-family endonuclease that cleaves Carney complex PRKAR1A (17024.2) VNG, Eallierlzr semames
precursor microRNAs into active miRNA. Germline mutations in DICER1 “CNC2” (2p16) | DTC ’(PTC & FTC)

cause predisposition to rare childhood tumours In lungs, kidneys, ovaries, | oren yamartoma  PTEN (10023) MNG. Follicular adenomas
and thyroid, etc ¥ (Table 2). Tumor Syndrome DTC ,(FTC)

®\We report a family exhibiting various thyroid diseases in which a Werner syndrome  WRN (8p12) DTC (PTC and FTC)
DICER1 germline mutation was revealed first in the proband with the DICER1 Svyndrome DICER1 (14032.13) MNG. DTC

childhood onset MNG and subsequently in the family members.

PTC,; paplillary thyroid cancer, FTC; follicular thyroid cancer, DTC differentiated thyroid cancer
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DICER1 mutation analysis

Table 2. DICER1 germline mutations and associated diseases

Age range of onset (highly Benign or
susceptible age) malignant

Pleuropulmonary blastoma (PPB) 0-72 months (depends on type) Malignant Fig.1 Mutation analyses within Family tree Chromatogram of proband
Cystic nephroma 0-48 months (unknown) Benign | _ ‘ ...... Y e S — e
Sertoli-Leydig cell tumors 2—45 years (10-25) Malignant T NN \ 2 NM
MNG 5-40 years (10-20) Benign ‘ ‘ ( ! , f‘
. | ' ‘
Embryonal Rhabdomyosarcoma 4-45 years (10-20) Malignant | | '.i' \ | l NN
: : 1 NN 2NM 3 NA | ;.’ ll m_ ||
Patient:6-year-old Japanese girl it J i
- ‘ @ vnG I uul L 'r',!,u,, u,,m Al
[Chief complaint] Cervical mass 1l NM : Y1503X  (hetero)  C.4509C>G (p.Y1503X)
[Past history] No abnormality in the growth and development. No history of any NV L / 2NM NN : No mutation Chromatogram showing the novel
cancers. NA: No analysis nonsence mutation (c.4509 C>G,
[ Family history] Table 3, Fig.1 n.Y1503X) of DICERL.

*[I-2(Mother): at age 15 years: partial thyroidectomy for MNG
at age 39 years: total thyroidectomy for poor DTC and MNG
*[I-3(Mother’s sister): at age 14 years: partial thyroidectomy for MNG

DICER1 mutation analysis with several thyroid nodule and normal thyroid tissue

-— Allele 1 Allele 2

at age 30 years: ovarian surgery (Details unknown) mac“asfc’p'c normal  Y1503X No mutation
-1-2 (maternal grandmother) : at age 20 years: thyroid lobectomy for MNG yrolatisste
[Clinical history) NO.2 Nodule Y1503X Aspl810Val
nical nistory | | No.3  Nodule Y1503X Asp1709Gly
® Cystic and solid nodule
_ No.4 Nodule Y1503X Glul813Lys
‘ @ Solid nodule Table 3
W . a4 ) by .
Mixed pattern FNAC ENAC -1 Normal 0.85 1.3 3.25 19.5 wild
15 mm category lli DICERl analysis category | 20 yrs: thyroid lobectomy
Tq (ng/mi) 239 ¢ 57 6 635 2 3323g y -2 Graves’ disease 2.90 0.93 2.82 15.7 Mut
g1y ' 1L 47  Normal 216 115 295 126  Wild
Thyroid function tests Total thyr0|‘1e__c_:£omy 15 yrs: partial thyroidectomy
TSH 0.92 uU/ml - ¥ = Pathological diagnosis: 39 yrs: total thyroidectomy (MNG,
FT3 4.2 pg/ml ¢ Adenomatous goiter, no -2 47  poorly differentiated carcinoma) 9.14 1.16 2.21  >500 Mut
' K eyABe malignancy 14 yrs: partial thyroidectomy (MNG)
FT4 1.2 ng/dl . W 11-3 44 30 yrs: ovarian tumor NA
Tg 23 ng/ml ) S -1 17 MNG 094 122 327 537 Mut
Calcitonin 22 pg/ml 11I-2 10 MNG (total thyroidectomy) 0.92 1.2 4.2 23 Mut

Total thyroidectomy was performed because of a significant increase In thyroglobulin
level, an increase In tumor mass, and discomfort during swallowing. Conclusions

- - : : » Although patients with DICER1 mutation

have been reported to have familial DTC,

DICER1 mutation and developing MNG there are no reports of poorly DTC,

. . . . . Dicerl carrier  4/154 Average 34 years of suggesting that an additional somatic

Females Males +16-fold (95% [CI], 4.3 to 41) y 9 astic franst :
R prov—y -  —— compared to SEER observed neoplastic transformation.
5 075- . [ DICERL carrier SEER: The Surveillance, Epidemiology, and End Results * DICER1 mUtfauon anaIY_S|S Is considered
2 - to be very important in the treatment
£ omteol | DICERL carrier protocol and for the management of
§ ozs- -~ 1 = | DGiy1s00. pasprsio, 'ible, somatic Additiona, unknown complications in childhood onset MNG.
[ w - [ and p.Glu1813. DICER1 9:\:‘;‘::
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