
NUTM1 Gene Fusions Characterize a
Subset of Undifferentiated Soft
Tissue and Visceral Tumors

Am J Surg Pathol 2018;42:636–645



NUT carcinoma
v NUT carcinoma is a poorly differentiated
carcinoma(often with evidence of squamous
differentiation) defined by the presence of nuclear
protein in testis (NUT) gene (NUTM1) rearrangement

v ICD-O code: 8023/3

v NUT carcinoma is a rare tumour in the upper
aerodigestive tract. Due to its rarity, the true incidence is
unknown. In the largest series reported(n=40), the
median patient age was 21.9 years,but people of all
ages were affected(range: 0.1-82 years). A slight
predominance of females was seen, wit 55％ of the
cases occurring in females



v The etiology is unknown. There is no association with HPV,
EBV, other viral infection; smoking or other environmental
factors.

v Predilection site: the head and neck or mediastinum and
lung

v Clinical feature: nonspecific symptoms caused by a rapidly
growing mass

v Prognosis is poor, with a median overall survival of 9.8
months. Some evidence suggests that patients with
NUT-variant carcinoma may have a longer servival than do
BRD-NUT carcinoma patients









vImmunohistochemistry
§ Commonly positive include p63, p40, and
cytokenatins

§ Occasionally(in 55％ of cases) expresses CD34
§ Occasional positivity for neuroendocrine markers,
p16, and TTF1 has also been described

vGenetic profile: NUTM1 is fused with RBD4(70％
) 、RBD3(6％) or NSD3; undefined fusion
partner(s), which is referred to as NUT-variant
carcinoma





Differential diagnosis
vPoorly differentiated squamous cell carcinoma
vEwing sarcoma/PNET
vSinoasal undiffernetiated carcinoma
§ SMARCB1-deficient sinonasal carcinoma

vLymphoma
vGerm cell tumour
vOlfactory neuroblastoma



v NUT midline carcinoma tend to be distributed along the
midline axis with a predilection for the head and neck,
and mediastinum and lung

v In addition, there are rare reports of primary bladder,
breast, endometrium, kidney, and orbit involvement

v Following discovery of an index case of an
undifferentiated soft tissue tumor containing NUTM1
rearrangement, we sought to investigate the incidence of
NUTM1-related fusions among undifferentiated tumors in
the soft tissue and viscera



MATERIALS AND METHODS
vCase Selection
§ The index case revealed NUTM1 rearrangement
§ Undifferentiated soft tissue and visceral tumors by the 2
senior authors (B.C.D./C.R.A.; 2007 to 2017)

§ Cases was purported to represent the site of primary
disease were pulled for rereview

v Immunohistochemistry
§ keratins (pancytokeratin, high-molecular and low-molecular
weight keratins), claudin-4, p63, S100, GFAP, CgA, syn,
actin, desmin CD34, and NUT

§ 0, no staining; 1+, <5%; 2+, 5% to 25%; 3+, 26% to 50%;
4+,51% to 75%; and 5+, 76% to 100%

vRNA Sequencing
vFluorescence In Situ Hybridization
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v Our study cohort was characterized by a markedly
heterogenous phenotype, which lacked defining
morphologic and/or immunohistochemical attributes

v Notably, 2 of the cases in our series were negative for
NUT by immunohistochemical testing

v Interestingly, the 2 negative cases in our series
corresponded to the 2 novel NUTM1 fusion partners
(BCORL1-NUTM1 and MXD1-NUTM1)

v By illustrating the presence of high levels of mRNA
expression in all cases examined our findings raise the
possibility that, in a subset of cases, a posttranscriptional
mechanism may account for the absence of NUT
staining by immunohistochemistry

DISCUSSION



v The sole pediatric patient in our series, presenting as a
left parietal lobe tumor in a 3-year-old male, deserves
further discussion

vWe considered whether this unusual lesion might be
related to the neoplasms recently described as CNS
Ewing Family Tumors with CIC-NUTM1 fusions

v On methylation profiling, however, this neoplasm did not
cluster with tumors of the CNS Ewing Family Tumor CIC
group or with any other embryonal or other
neuroepithelial tumors included in the array algorithm



v On the basis of frequent keratin expression it has been
concluded NUT midline carcinoma represent a
carcinoma

v Admittedly, keratin expression alone does not establish a
diagnosis of carcinoma and it is a relatively consistent
feature of several sarcomas (eg, epithelioid sarcoma,
desmoplastic small round cell tumor, and synovial
sarcoma)

v Undifferentiated small round cell tumors such as Ewing
sarcoma, and those with BCOR rearrangement have
also been reported to show keratin, epithelial membrane
antigen, and p63 expression



v The relationship between NUT-associated tumors of soft
tissue, or viscera, and NUT midline carcinoma remains
unclear

v Our cases possessed NUTM1 breakpoints similar to
those previously reported; nevertheless, given
differences in anatomic distribution, morphology and
immunophenotype-and uncertainty regarding underlying
histogenesis-we feel it prudent to classify the neoplasms
in this series as a NUT associated tumor, rather than
NUT midline carcinoma



CONCLUSION
v In summary, we report 6 cases of primary
undifferentiated tumors occurring in the soft tissue and
viscera (brain, kidney, stomach wall) associated with
NUTM1 rearrangement, and 2 novel NUTM1 fusion
partners (BCORL1 and MXD1)

v Despite some overlap with NUT midline carcinoma, the
tumors in this series differed in several regards,
including: anatomic distribution, morphology, and
immunophenotype; of particular relevance is the fact that
definitive evidence of epithelial differentiation could not
be established among many of our cases



v As a result, we have tentatively labeled these malignant
neoplasms a NUT associated tumor. It is conceivable
this may represent an overarching category that also
includes NUT midline carcinoma

v Tumors harboring NUTM1 gene fusions are presumably
underrecognized, and the extent to which they account
for undifferentiated mesenchymal, neuroendocrine,
and/or epithelial neoplasms is unclear

vMoreover, the relationship, if any, between
NUT-associated tumors in soft tissue and/or viscera, and
conventional NUT carcinoma, remains to be elucidated



v The authors recently encountered a third case of primary
soft tissue NUT-associated tumor arising in a 16-year old
male as a large, deep-seated thigh mass (21 cm),
encasing the distal femur with areas of intramedullary
involvement

vMorphologically, the tumor showed predominantly an
epithelioid/rhabdoid phenotype, with focal areas of
round/primitive cell features

v Immunohistochemically, the tumor was negative for
cytokeratins and NUT

v Targeted RNA sequencing, further confirmed by FISH,
showed the presence of a NSD3-NUTM1 fusion, as
previously reported




