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DICER1 associated lesions

Function of DICER1: cleavage of pre-micro-RNA -> microRNA -> gene expression

Sporadic vs hereditary/autosomal dominant (DICER1-related tumor susceptibility syndrome;
2009)

Loss of function mutation -> inactivation of DICER1 of 1 allele + second hit (when hereditary)
Benign vs malignant -> low-grade versus high-grade malignancies

Children (hereditary or sporadic) and adults (sporadic)

Variable anatomic distribution

Most well-known malignant tumors:

* pleuropulmonary blastoma (kids), embryonal rhabdomyosarcoma (kids and adults)
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DICER1 associated lesions
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*  Pleuropulmonary blastoma =
*  (Genitourinary) ERMS S

* Sertoli-Leydig cell tumor

* Midllerian adenosarcoma

*  Wilms tumor

* Anaplastic sarcoma of the kidney

*  Thyroid carcinoma
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* Malignant teratoma - cee Lo LRI BN

* Sarcoma (brain, ovary, peritoneum etc)
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DICER1 associated lesions

High-grade malignancies -morphological
variability with overlap
Polyphenotypic (mesenchymal,
epithelial, neuroectodermal
* Primitive spindle and round cells
* Blastemal features
* Anaplasia
« Rhabdomyoblasts
e Fetal-like or sarcomatous cartilage
* (Neuro)epithelial structures




Case 2: 2y, f, PPB
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: 30y, uterine cervix

Case 7
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55y, f, scapula

Case 9
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Anaplastic sarcoma of the
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LS Hiemcke-Jiwa et al

Amnels of Dingnostic Pathology 60 (2022} 152002

Table 1
Clinical features of the study cohort.

Case Sex Age Location of primary Pat h.ctl.ugl.l:a.l Other DICERT Metastasis Treatment Fuil.uw—up

tumar diagnosis tumors

1 F 1m  lLung PPB type 3 Nao Na Adjuvant chemotherapy Aw/oD (16 m)

F b Lung PPB type 3 No Mo Weo-adjuvant + adjuvant Aw/aD (16 m)
chemotherapy

3 F 3y Lung PPB type 3 Nao Mo Neo-adjuvant + adjuvant AwdoD (in

chemotherapy treatment)

4 M 4y Lung PPE type 3 No Cerebral metastatic Adjuvant chemotherapy DoD (27 m after
relapse (1y after diagnnsis)
diagnosis)

5 F 5y Uterine cervix ERMS No Cerebral metastatic Adjuvant chemo-radiotherapy Aw/oD (17 m)
relapse (4y after
diagnosis)

[ F 18y Uterine cervix ERMS Unknown Unknown Unkmown Unknown

7 F 30y Uterine oervix ERMS Uinknown Unknown Unknown Unknown

B F Ghy Literine corpus/ Adenosarcoma Na No Uterus extirpation Aw/oD (35y)

endometrium

q F S5y Eoft tissue left Saroma “NOS™ No Lung and left kidney (22m  Adjuvant radiotherapy; AwD {17 m)

scapula after diagnosis) palliative radio-chemotherapy

10 F 16y Paravertebral THS Sarooma *NOS™ PPE" {13y ago); Mo Palliative radio-chemotherapy DOD (7 months

SLCT (1.5y ago) after diagnosis)

Abbreviatons: F, female; M, male; m, months; y, years; Aw/oD, alive without disease; AwD, alive with disease; ERMS, embryonal rhabdomyosarcoma; DoD, dead of
disease; SLCT, Sertoli-Leydig cell tumor,
* Type of PPB undetermined as resection was performed after treatment.
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Table 2
Genetic fearures.

Annalsof Dingnostic Porhology 60 (2022) 152002

Case Mutation analysis Somatic DICER] mutation (% allele Germline INCER] mutation (% allele frequency) Other mutations (% allele frequency)
technique frequency)

1 NGS £.4407 4410delTTCT (pSer1470fs);  Unkmown ERAF (NM_004333.6) ¢.1799T = A (p
48,0 % Valb00Glu); 46.0 %
51256 > A (pAspl 709Asn}; 48.8 KMT2C (NM_170606.3); c5052delA (p.
% Alal685E); 2635 %

2 WES 54356 = A {p.Gly]mgAIg); 44 % . 1783delG [p.AsFEQSﬂE&'ﬂ}', 49% TP53 ({NM 000546.4): c5834 = T (p.

Tie195Phe); 59 %

3 WES €©.5125G > A (pAspI709A=n) 41.5 . 2524delA [p.mc:ﬂ&'-ﬂ: 49 % None
%

4 (cerebral WES €.5425G > A (p. Glyl809ATg) 47 %  c.(2256 + 1 .2257-1) (3269 + 1_3270-1)del NRAS (NM_002524.4) c.181C > Ap.

mietastasis) (deletion exon 15-20); 51 % (GInBlLys); 46 %
5 (cerebral NGS £.5438A > G (pGIu1813GlyE 33%  Unknown BRAF (NM_004333.6) c.1799T > A (p.
metastasis) C.2916T = G (p.Tyr372*); 50 % VG00E); 67 %

G NGS C.4206 + 16 > A (p.7); 44 % Unknown None
54384 = G (p.Glul813Gly ) 41 %

7 NGS €5439G = T (pGlul 8134sp); 49 %  Unknown None

8 NGS ©.5125G > A(p.Aspl 709Asn), 27 % Unknown None
c.2468del (p.GlyR23fs); 29 %

9 NGS C.5683C > T (p. ATgl BA5*), 48% Powsi ble BRAF (NM_004333.6) c.1799T > A (p
VUus VBO0E); 91 %

10 WES C.5438A = G {'p.Glu]E]SGl}'): 39 % c. 257-7A > G, (p.?); 50 % KRAS {NM_033360.4):c.182A > T p.

[GlnéilLeu); 38 %

Abbreviations: CNV, copy number variation: NGS, next generation sequencing; p.?, unknown protein effect; WES, whole exome sequencing, x, not performed; VUS,
variant of unknown significance,
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Fig. 4. RNA expression cluster analysis shows a distinct group of our DICER] cases within the cluster of ERMS cases.
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Fig. 5. [SNE cluster analysis reveals comparable methylation profiles of our 10 DICER] cases with a close relationship to ERMS.
Abbreviations: ERMS, embryonal rhabd coma; NE, docrine; PPB, pl pulmonary blastoma; THS, fifth thoracic vertebra.
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Primary intracranial spindle cell sarcoma with rhabdomyosarcoma-like
features share a highly distinct methylation profile and DICER1
mutations
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Intracerebral DICER1 sarcomas

Acta Neuropathologica (2018) 136:327-337

n

Table 1 Clinical characteristics
of the study cohort

D Supplier diagnosis Age(years) Gender  Location

T4084 Glinsarcoma 21 Male Parieto-occipital lobe
90858 Pomitive neuroectodermal tumor = Male CNS not otherwise specified
97158 Glioblastoma 8 Female  Fronto-parietal lobe
103950  Mesenchymal chondrosarcoma 12 Female  Frontal lobe

104204  Embryonal thabdomyosarcoma 0 Female  Cercbellum

103564  Malignant tumor NOS 9 Female  Parietal lobe

TIT782 Malignant tumor NOS 9 Female  Parieto-occipital lobe
98266 Sarcoma NOS 44 Male Leptomemngeal supratentorial
7500 Sarcoma NOS 6 Female  Frontal lobe

95272 Sarcoma NOS 6 Male Fronto-tempaoral lobe
104126  Sarcoma NOS 76 Female  Paricto-occipital lobe
108234  Sarcoma NOS 3 Male Parietal lobe

108236 Sarcoma NOS 6 Male Fronto-parietal lobe
108238 Sarcoma NOS 6 Male Parietal lobe

108240 Sarcoma NOS 6 Female  Parietal lobe

108242 Sarcoma NOS 6 Male Frontal lobe

108244  Sarcoma NOS 3 Female  Parietal lobe

108246  Sarcoma NOS 5 Female  Paricto-temporal lobe
108248 Sarcoma NOS 2 Female  Fronto-temporal lobe
108250 Sarcoma NOS ] Male Fromtal lobe

108256  Sarcoma NOS 10 Female  Fronto-parietal lobe
108258 Sarcoma NOS 9 Male Cerebellopontine angle
84632 Embryonal rhabdomyosarcoma 30 Female  Uterus

84638 Embryonal rhabdomyosarcoma 41 Female  Uterus
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Intracerebral DICER1 sarcomas
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Analysis of 534 tumors
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Genomic characterization of DICER1-
associated neoplasms uncovers molecular
classes
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Fig. 3 | Molecular characteristics of mesenchymal neoplasms with DICER1
alteration. DICERT variants identified in a LGMT DICERL b SARC DICERI and ¢ PIS
DICERL. d Genomic index (total number of segmental gains or losses’/number of
imvolved chromosomes) of LGMT DICERL, SARC DICER1 and PIS DICERL, indicative
of genomic complexity (n= 86). Black lines mark the median, edges of boxes
denote interquartile range (IQR), and vertical ines indicate 1.5 * I0R. Statstical
significance was determined by the Games-Howell post-hoc test. e Case-by-case
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copy number profiles of LGMT DICERL, SARC DICER] and PIS DICER] with chro-
mosomal gains depicted inred and losses shown in blue. fVariants called by panel-
based DNA sequencing of 80 tumors from the three classes of mesenchymal
neoplasms with DICER] alteration. Above DNA sequencing results, patients age,
gender, tumor location, institutional diagnoses and DMA methylation class
assignment are annotated as indicated by the figure's legend.
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