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ABSTRACT

NRI1DI-rearranged tumors are distinct mesenchymal neoplasms with epithelioid morphology and aggressive potential. This

report presents an 85-year-old male with a slow-growing sternal mass identified as a pseudo-cyst, characterized by a dense

proliferation of epithelioid tumor cells. These cells exhibited pale cytoplasm and uniform oval nuclei, with some areas of

spindle cells and extensive necrosis. The mitotic count was 12 per 1.7 mm?. Immunohistochemical analysis showed positivity
for EMA, ERG, AE1AE3, and CK7, but negativity for SMA, desmin, CD117, CD31, SOX10, MelanA, synaptophysin, INSM1,
CK20, CD34, TTF1, WT1, caldesmon, myogenin, and collagen IV. INT1 expression was preserved. The Ki67 index was high.
Whole-transcriptome sequencing revealed an in-frame NR1D1::MAML3 fusion, retaining two key protein domains of NR1D1I.
Nine months post-diagnosis, the patient developed pleural, bilateral lung, and bone metastases. This case underscores the

necessity of molecular analysis for precise tumor classification, given the tumor's varied morphological features and poor

prognosis.

To the Editor,

In light of the significant article by Lacambra et al. describing
four cases of NR1DI-rearranged tumors [1], we report an addi-
tional case of a mesenchymal neoplasm with an NR1DI1::MAML3
fusion, contributing to the growing spectrum of NR1DI-related
tumors. An 85-year-old male presented with a gradually enlarg-
ing sternal mass over several months without skin changes or
systemic symptoms. Radiologic evaluation revealed a 5.5cm
cystic structure in the subcutis of the sternum. Surgical resec-
tion was performed.

© 2025 Wiley Periodicals LLC.

Histologically, the subcutaneous lesion showed an infiltra-
tive growth pattern with a combination of morphologies.
The bulk of the tumor formed a pseudo-cyst with a wall
consisting of a dense proliferation of predominantly epithe-
lioid tumor cells (Figure 1A,B). These cells had pale, poorly
defined cytoplasm and oval, uniform nuclei with vesicular
chromatin (Figure 1C). Some areas of spindle cells were ob-
served (Figure 1D). Mitotic count was 12 mitoses per 1.7 mm?.
The stroma was collagenous, lacking a myxoid component.
The proliferation infiltrated peripheral adipose tissue, while
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FIGURE1 | Histopathologic features of a neoplasm with an NR1D1::MAML3 fusion. Pseudo-cyst with a wall consisting of a dense proliferation
of predominantly epithelioid tumor cells (A, H&E, 50x and B, H&E, 300x). Large pale epithelioid cells with oval uniform nuclei and vesicular chro-
matin (C, H&E, 400x). Spindle cells were observed in some areas, surrounded by a collagenous stroma (D, H&E, 400x). Positive staining for EMA

(E, THC, 300x) and ERG (F, IHC, 400x).

extensive necrosis bordered the cavity, representing less than
half of the tumor.

Immunohistochemically, the tumor cells were positive for
EMA and ERG (Figure 1E,F), focally positive for AE1AE3,
CK7, and membranous Beta-catenin. They were negative for
SMA, desmin, CD117, CD31, SOX10, MelanA, synaptophysin,
INSM1, CK20, CD34, TTF1, WT1, caldesmon, myogenin, and
collagen IV. INI1 expression was preserved. The Ki67 index
was high.

Whole-transcriptome sequencing analysis (RNAseq SureSelect
XT HS2 RNA System, Agilent) identified an in-frame
NRI1DI(exon 6):: MAML3(exon 2) gene rearrangement (Figure 2).
Additional fusions of uncertain significance were detected, in-
cluding SNORAS57::HSPA5 and GLIS3::KSR1, along with other
low-frequency fusion events (Figure 2). The NRIDI:MAML3
fusion retained the zinc finger and ligand-binding domains of
NRIDI (Figure 2).

Based on the “composite” morphology, immunohistochem-
ical profile, and molecular findings, the diagnosis of an

NRIDI-rearranged mesenchymal neoplasm was made. The
patient developed pleural, bilateral lung, and bone metastases
9months after the initial diagnosis.

Our case expands the clinicopathologic spectrum of NR1DI-
rearranged tumors [1-5]. In line with the observation that tu-
mors associated with NR1DI fusions frequently resemble other
neoplasms, our case exhibited significant epithelioid charac-
teristics and focal keratin expression, making it challenging to
distinguish from epithelial tumors. The pseudo-cystic struc-
ture, extensive necrosis, large pale epithelioid cells, spindle
cell areas, and high Ki67 index aligned with previous reports
[1-5]. Notably, this case showed ERG expression, representing
the second case of an NR1DI-rearranged neoplasm with ERG
positivity [4].

To conclude, this case of an NRIDI:MAML3-rearranged
mesenchymal neoplasm highlights the misleading morpho-
logical features and the aggressive nature associated with
NRIDI-rearranged tumors. It emphasizes the necessity for mo-
lecular analysis to ensure precise tumor classification, given the
tumor's varied morphological features and poor prognosis.

20f3

Genes, Chromosomes and Cancer, 2025

85US0| SUOLILIOD BAIER1D) 3ot jdde ayy Aq peuenob ae saolie YO ‘88N J0 S9|NJ Joj A%eiq 1T 8UIIUO AB]IA UO (SUORIPUOO-PUE-SUBYLIOY B 1M AR 1[BUI|UO//SEY) SUORIPUD PUe SWS 1 84} 89S *[5202/70/8T] Uo Ariqiauliuo Ajim * dH-dv Sired 80 xnelidoH anbijang 80UeISSSY - &L Meyd-UuliN Ag 61002 906/200T"0T/I0p/LI0D" A3 1 ARe.qj1)BUIIUO//SCRY W01} PAPEOIUMOQ ‘¥ ‘G202 ‘7922860T



chromosome 17

chromosome 4

q21.1 q31.1
breakpoint breakpoint

17:40094935 4:139890967
18394 ; |
) C !
g ' |
o ' '
3 ' !
o ' '
i '

SRt ==

TNRIBV. .-

ENST00000246672:4™ =~ ~ ~ - _

b

— RN

R

s

AGTCACCCTGCTTAAGGCTGGCACCTTTGAGCTACAAGAGACTGTGAAAAGGAAGTTGGAA
) 2 kbp

, { introns not to scale

NR1D1

RETAINED PROTEIN DOMAINS
in—frame fusion

Zinc finger, C4 type (two domains)

Ligand-binding domain of nuclear hormone receptor

SUPPORTING READ COUNT

Split reads = 102
Discordant mates = 7

MAML3

FIGURE 2 | Molecular findings in the tumor. NR1DI (ENST00000246672.4) exon 6 is fused in-frame to MAML3 (ENST00000509479.6) exon
2. The Circos plot illustrates the NRIDI:MAML3 fusion, alongside additional fusion events of uncertain significance (SNORA57::HSPAS5 and
GLIS3::KSR1), as well as other low-frequency fusion events (fusion fragments per million total reads [FFPM] <0.1). The NR1D1::MAML3 fusion re-
tains two conserved protein domains of NRIDI: The Zinc finger domain and the Ligand-binding domain of nuclear hormone receptor.
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