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Abstract

Gene fusion transcripts containing PRDMI10 were recently identified in low grade
undifferentiated pleomorphic sarcomas (UPS). Here, we describe the morphologic and
clinical features of 9 such tumors from 5 men and 4 women (age 20-61 years). Three cases
had previously been diagnosed as UPS, 3 as superficial CD34-positive fibroblastic tumor, 2 as
pleomorphic liposarcoma, and 1 as pleomorphic hyalinising angiectatic tumor. The tumors
were located in the superficial and deep soft tissues of the thigh/knee region (4 cases),
shoulder (2 cases), foot, trunk and perineum (1 case each) ranging in size from 1-6 cm. All
showed poorly defined cellular fascicles of pleomorphic cells within a fibrous stroma with
frequent myxoid change and a prominent inflammatory infiltrate. All displayed highly
pleomorphic nuclear features, but a low mitotic count. One of 9 tumors recurred locally, but
none metastasized (follow up 12-231 months, median 54 months). Immunohistochemically,
all were CD34-positive and showed nuclear positivity for PRDM10. PRDM10
immunoreactivity was therefore evaluated in 50 other soft tissue tumors that could mimic
PRDM10-rearranged neoplasms, including 4 cases exhibiting histological features falling
within the spectrum of superficial CD34-positive fibroblastic tumors. Except for 2/6
pleomorphic liposarcomas and 1/4 myxofibrosarcomas, other tumors did not show nuclear
positivity but displayed weak to moderate cytoplasmic immunoreactivity. In conclusion,
PRDM10-rearranged soft tissue tumors are characterized by pleomorphic morphology and a
low mitotic count. Its morphological spectrum overlaps with superficial CD34-positive
fibroblastic tumor. Clinical features of this small series suggest an indolent behavior

justifying its distinction from UPS and other sarcomas.



Keywords: PRDM10, sarcoma, superficial CD34-positive fibroblastic tumor, translocation-
associated sarcoma, immunohistochemistry.



Introduction

Complementing histological classification of tumors with genetic investigations is becoming
increasingly important both for risk stratification, identification of targetable mutations
predicting treatment response as well as confirmation of morphological diagnoses.!
Subclassifications according to genetic alterations are formally integrated into diagnoses in
an ever greater variety of lesions.? 3 In soft tissue and bone sarcomas, several genetic
subgroups with different prognoses and response rates to conventional treatment regimes

have recently emerged within undifferentiated sarcomas with round cell morphology.* >

Undifferentiated sarcoma with pleomorphic morphology (undifferentiated pleomorphic
sarcoma, UPS), is genetically heterogeneous; most cases, however, display highly complex
karyotypes with multiple copy number alterations, whereas driver mutations in the form of

gene fusions and single nucleotide variants are less prominent.®®

Recently, though, fusion genes involving the PRDM10 gene as the 3’-partner were identified
in 3 low grade UPS.? The 5’-partner of PRDM10 was either MED12 or CITED2. None of these
fusions had previously been identified in neoplasia and the information on the expression
and function of PRDM10 are limited. However, the structure of the predicted fusion
proteins, with PRDM10-derived zinc-finger domains fused to transcriptional co-activators,
suggests an important role in oncogenic transformation, a conclusion supported by the

finding that these tumors had relatively simple karyotypes.®

The tumors with PRDM10 fusions were characterized by their pleomorphic morphology with
focal myxoid areas, a low mitotic count, and strong CD34 expression. None of the three
PRDM10-rearranged tumors metastasized, suggesting that it is clinically important to

distinguish them from conventional UPS and other morphologically similar lesions.®
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Here, we studied an extended series of PRDM10-rearranged tumors to assess their
morphological and immunohistochemical characteristics, as well as their clinical features.
We hypothesized that these lesions may have previously been diagnosed as low-grade UPS
or variants of low grade or borderline lesions, such as myxoinflammatory fibroblastic
sarcoma (MIFS), pleomorphic hyalinizing angiectatic tumor (PHAT) or superficial CD34-
positive fibroblastic tumor.1%1* Using fluorescence in situ hybridization (FISH), transcriptome
sequencing (RNA-Seq), and/or whole genome sequencing (WGS) on archival material with
similar morphology to the 3 previously described cases, we identified 6 additional tumors
with PRDM10 rearrangement. We also evaluated the diagnostic utility of PRDM10

immunohistochemistry (IHC) for diagnosing PRDM10-rearranged tumors.

Materials and methods

Cases

Cases reported as low grade UPS, PHAT, MIFS, superficial CD34-positive fibroblastic tumor
and low grade pleomorphic liposarcoma from the surgical pathology files of Sahlgrenska
University Hospital Gothenburg, Sweden were retrieved, reviewed, and compared with
previously published cases of PRDM10-rearranged tumors (cases 1-3).° Prompted by the
lipidization described in some superficial CD34-positive fibroblastic tumors, we also re-
examined unusual pleomorphic liposarcomas with low mitotic counts.'* As morphological
features mostly overlapped with superficial CD34-positive fibroblastic tumor, such cases
were also retrieved from the Royal Orthopaedic Hospital, Birmingham, UK, the Nottingham

City Hospital, Nottingham, UK and the Royal National Orthopaedic Hospital, London



Stanmore, UK. When possible, clinical information and follow-up were obtained. Sample

collection and data analysis were conducted according to local ethical guidelines.

Histology and PRDM10 IHC

For IHC, 3 um sections from formalin-fixed paraffin-embedded (FFPE) tumors were cut, dried
and antigen-retrieved in epitope retrieval solution pH8 (RE7116, Novocastra, Newcastle, UK)
at 68°C for 16 hours in a stirred water bath. For detection of PRDM10 the primary rabbit
polyclonal PRDM10 antibody raised against the c-terminal portion of the protein (NBP1-
81427 Novus Bio, Abingdon, UK) was used (1:100 dilution). Whole sections from normal
duodenal/gastric wall and a tumor with known PRDM10 rearrangement (case 1) were used
for optimizing antibody dilution and antigen retrieval and served as positive control in each
run.’> The DakoCytomation EnVision™ Detection System peroxidase/DAB visualization kit
(K5007 Dako, Ely, UK) was used for visualization according to the manufacturer’s
instructions. For assessment of the diagnostic utility of PRDM10 IHC, whole sections of
potential mimics of PRDM10-rearragned tumor were analyzed. These comprised 10 high-
grade UPS, 5 myxofibrosarcomas, 6 pleomorphic liposarcomas, 2 dedifferentiated
liposarcomas, 6 epithelioid sarcomas, 5 angiomatoid fibrous histiocytomas, 5 cases of
dermatofibrosarcoma protuberans, 5 schwannomas, and 2 atypical fibrous histiocytomas.
Intensity and extent of both nuclear and cytoplasmic PRDM10 immunoreactivity were
graded semiquantitatively. The intensity of staining was graded as negative, weak, moderate
or strong; the extent of immunoreactivity was graded to the percentage of immuno-positive
tumor cell cytoplasm/nuclei (0, <5%; 1+, 5% to 25%; 2+, 26% to 50%; 3+, 51% to 75%,; or 4+,

>75%).



For detection of adipophilin, the primary mouse monoclonal adipophilin antibody, (clone
AP125 OriGene, Herford, Germany) was used in 1:20 dilution and visualized using the Refine
Detection kit on a Bond Il platform (Leica Biosystems, Milton Keynes, UK).

Molecular genetic analyses

RNA-seq, RT-PCR, and FISH for PRDM10 rearrangements were performed as described.’
RNA-seq was only attempted if RNA with a Dv200 value >30% was obtained, except for Case
6 (Dv200 23%). FISH results were considered positive if >15% of the nuclei showed split

signals. The molecular results of cases 1-3 have been reported.®

Results

Clinicopathologic findings in tumors with PRDM10 fusions

The cohort consisted of 9 patients, 5 men and 4 women, aged 20-61 years at diagnosis
(mean =42, median = 42). Three of the 9 cases have been published previously.® Five tumors
were located in the extremities (4 in the thigh or knee area and 1 in the foot), 2 in the
shoulder, and 1 each on the trunk and in the groin/perineal area (Table 1). Tumor size
ranged from 10-60 mm (mean = 36 mm). All tumors were at least partly subcutaneous,
superficially at the dermal/subcutaneous junction or subcutis, 4 deeply, attached to or

within the fascia, bulging equally into skeletal muscle and subcutis (Fig. 1).

Macroscopically, tumors were described as partly lobulated, yellowish to light grey with firm

consistency (Fig. 1A). Focal myxoid areas were noted in some.

Histologically, all tumors were generally well circumscribed, often separated by artificial
clefts from the surrounding tissue; however, focally ill-defined margins were noted in 4 cases
(Table 2, Fig. 1C). The tumors typically had a dense collagenous matrix, sometimes with

formation of pseudovascular clefts. Geographic myxoid areas were seen in 7 cases (Fig. 1D-
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F). Apart from these areas, the tumors were moderately to highly cellular and composed of
large spindled to polygonal cells arranged in long ill-defined fascicles. The tumor cells had
eosinophilic, focally glassy and well-demarcated cytoplasm (Fig. 2A-E). The nuclei were
hyperchromatic and pleomorphic with irregular outlines, coarse chromatin and distinct
nucleoli (Fig. 2D). Bizarrely formed nuclei with inclusions with “virocyte”-like appearances
were frequent (Fig. 2E). The mitotic count was very low (0-7 mitotic figures per 50 high
power fields) and stood in contrast to the high cellularity and pleomorphism (Fig. 2 F). There
was no necrosis. Invariably present was a scattered chronic inflammatory infiltrate of
lymphocytes, plasma cells, and often also eosinophils (Fig. 2 B). Small lymphoid follicles were
also frequently seen at the periphery. Areas with epithelioid tumor cell morphology were
seen in some cases (Fig. 3D). Six tumors showed scattered cells with cytoplasmic
vacuolization staining for adipophilin (Fig. 2F Fig. 4C). This was a prominent feature in 2 cases
having led to an earlier diagnosis of pleomorphic liposarcoma (Fig. 3F). Three of 9 tumors
contained tumor giant cells (Fig. 3F). There were a few muscularized and dilated vessels and
focally areas with intracytoplasmic hemosiderin and hyalinized vessel walls resembling PHAT
were noted, but these were not prominent features (Fig. 3E). One tumor contained

metaplastic bone.

A basic immunohistochemical panel showed diffuse positivity for CD34 and weak positivity
for EMA in all tumors tested. Five out of six tumors tested showed patchy positivity for
cytokeratins (Table 3, Fig. 4 A, B). Expression of S100 protein, smooth muscle antigen or
desmin was not seen. Ki-67 immunohistochemistry was available in 5 tumors showing

immunoreactivity of less than 5% of cells (Fig. 4 D).

Clinically, one tumor (case 3), for which primary resection status was not available, recurred

locally after 15 years. The patient is without disease after complete re-resection. All other
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primary tumors were completely resected and none recurred (median follow up 54 months,

12-231 months).

PRDM10 IHC

On PRDM10 IHC, 7/9 with confirmed PRDM10 rearrangement showed moderate to strong
nuclear staining in at least 50% of tumor cell nuclei (4+ strong in 4 tumors, 3+ moderate in 2
tumors, 4+ moderate in 1 tumor, Table 3, Figs. 4 E-H, 5 A-B). Cytoplasmic immunoreactivity
was weak in less than 25% of cells. The two negative cases were the only ones, on which
immunohistochemistry was performed on archival, previously cut, unstained slides. After
increasing antibody concentration from 1:100 to 1:25 similar immuno-positivty patterns to

the other cases were observed (3+ moderate).

Immunohistochemistry patterns of histological mimics of PRDM10-rearranged soft tissue
tumor are summarized in Table 4. In high grade UPS, weak to strong cytoplasmic
immunoreactivity was noted, but no case showed nuclear positivity (Fig. 5 C-D). Two out of 6
pleomorphic liposarcomas and 1 of 5 myxofibrosarcomas showed moderate nuclear
immunoreactivity and were considered positive (Fig. 5 F) hiowever FISH with a break-apart
probe for PRDM10 failed in these three tumors and were morphologically different to the
tumors with confirmed PRDM10 rearrangement. All other entities tested showed highly
variable cytoplasmic, but weak and patchy nuclear PRDM10 immunoreactivity (Table 4, Fig. 5

E).

FISH and RNA-Seq

In addition to the 3 index cases published previously, PRDM10 fusions were identified by

FISH and RNA-seq in 6 cases. Among the 9 tumors, 7 were positive for PRDM10 fusions (4

10



MED12-PRDM12, 3 CITED2-PRDM10) at the transcript level using RNA-seq or RT-PCR, five of
these fusions were verified also at the genomic level by whole genome sequencing (data not
shown) and/or FISH (Table 3). Two tumors that were either negative or could not be

analyzed by RNA-seq were scored as PRDM10-positive on FISH (Table 3).

Superficial CD34-positive fibroblastic tumors negative for PRDM10 rearrangement

Two out of 4 additional tumors within the morphological spectrum of superficial CD34-
positive fibroblastic tumor did not show evidence of PRDM10 fusion by FISH and/or RNA seq
(Table 5, Fig. 6). FISH of the two remaining cases failed and RNA-Seq was not performed due
to poor RNA quality. All four tumors were negative on PRDM10 IHC (Fig. 6 B, D, F). On
retrospective comparison with PRDM10-rearranged tumors, none of the PRDM10-negative
cases showed myxoid areas, they were less well circumscribed, and one tumor had a higher
mitotic count (Table 5). However there was no single morphological feature allowing

confident separation from tumors with confirmed PRDM10 rearrangement.

Discussion

In this study we describe a series of mesenchymal tumors defined by PRDMI10
rearrangement. PRDM10-rearrangements were first described in low grade UPS.° We
therefore hypothesized that PRDMI10-rearranged soft tissue tumors may have been
previously classified as low grade malignant or borderline lesions, such as low grade UPS,
superficial CD34-positive fibroblastic tumor, PHAT, MIFS, or unusual pleomorphic

liposarcomas with low mitotic counts.®*3
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When reviewed, this series of PRDMI10-rearranged tumors displayed recurrent and
distinctive morphological and clinical features. The majority of tumors occurred in middle
aged adults (20-61 years, median 42 years). Tumors were typically located in the subcutis,
although sometimes involving the underlying fascia or even pushing into the skeletal muscle.
Histologically, the most salient feature was pronounced cellular pleomorphism of “MFH”-like
type but with a very low level of mitotic activity, which, at first glance, appeared
disproportionate given the striking pleomorphism. Other common features were a fascicular
growth pattern, a fibrous matrix, myxoid changes and a chronic inflammatory infiltrate. The
absence of metastases after a median of 54 months of follow-up adds further credence to

the notion that these lesions have a low metastatic potential, possibly being benign.

More than half of the PRDM10-rearranged tumors in this series were initially classified as
sarcomas. However, the combination of salient morphological characteristics outlined
above, as well as circumscription, relatively small size and very low mitotic count, will be
helpful in separating PRDM10-rearranged soft tissue tumor from its malignant mimics such

as UPS, myxofibrosarcoma and pleomorphic liposarcoma.

UPS is typically a mitotically very active, high grade tumor, most often deep-seated.'®
Myxofibrosarcoma, usually located in the deep subcutis with attachment to the fascia, is
characterized by a diffuse and infiltrative growth, extensive myxoid matrix and a higher
mitotic count than PRDM10-rearranged tumors.!’ Pleomorphic liposarcoma is most often a
deep-seated, high grade neoplasm with high mitotic count and frequent necrosis, although

subcutaneous cases and lesions with very low mitotic count have been described.82°

Carter and colleagues were the first to draw attention to tumors within the morphological

spectrum of PRDM10-rearranged soft tissue tumor by describing superficial CD34-positive
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fibroblastic tumor, a borderline superficial lesion characterized by pronounced
pleomorphism and low mitotic count.!> Tumors diagnosed as superficial CD34-positive
fibroblastic tumors were therefore selected in search for PRDM10-rearranged tumors and 3
of 7 were found to harbor PRDM10 rearrangements. Thus, it seems reasonable to assume
that superficial CD34-positive fibroblastic tumor and PRDM10-rearranged tumor overlap.
However, in contrast to the cases reported by Carter and colleagues, PRMD10-rearranged
soft tissue tumors often show focal myxoid appearance and few mitoses. Also, some
PRDM10-rearranged tumors appear to be located deeper than tumors reported in Carter’s
series. None of our cases metastasized, whereas Carter and colleagues report one
metastasizing case out of 18.13 No evidence of PRDM10 rearrangement or PRDM10 nuclear
staining was seen in 4 additional superficial CD34-positive fibroblastic tumors tested. A
recently identified t(2;5)(q31;931) translocation in one superficial CD34-positive fibroblastic
tumor involves none of the PRDM10, CITED2 or MED12 loci.?! These findings indicate that
superficial CD34-positive fibroblastic tumor could be genetically heterogeneous. Larger
series need to be investigated in order to resolve if PRDM10-rearranged soft tissue tumor
should be regarded as a subset of CD34-positive fibroblastic tumor or as a stand-alone

entity.

Other borderline lesions that may mimic PRDM10-rearranged tumor are MIFS and PHAT.10-12
22 MIFS is usually a tumor of the distal extremities with relation to the tendons and
aponeurosis and, in contrast to PRDM10-rearranged soft tissue tumor, displays extensive
myxoid change and a highly infiltrative growth resulting in its characteristic propensity for

local recurrence.?3

The shared features of PRDM10-rearranged tumor and PHAT are positivity for CD34, low

mitotic rate and cellular pleomorphism.?? Lesional cells in PHAT are typically more spindled
13



and often the lesions are poorly circumscribed, with large gaping vessels being a prominent
feature.!? One of the tumors in this series focally displayed PHAT-like features and, as one

case in Carter’s series, had been originally considered to represent a variant of PHAT.3

PRDM10-rearranged tumor may also be confused with deep fibrous histiocytoma, which can
show pleomorphism, immunoreactivity for CD34 and mitotic activity.?* However, apart from
small foci, the storiform architecture typical for fibrous histiocytoma was not present in the

PRDM10 rearranged tumors in this series.

In many gene fusion-associated neoplasms, immunohistochemical detection of components
of the fusion protein has been shown to be diagnostically helpful.>>?° We therefore sought
to test the diagnostic value of immunohistochemical detection of PRDM10, the common
component in the known fusions. Little is known about the function and expression of
PRDM10, but it appears to be widely expressed.3® There is some variation among tissues
with regard to intensity and localization of PRDM10 expression, with the strongest nuclear
expression being reported in the epithelial lining of the Gl tract and gallbladder. In contrast,
PRDM10 is predominately present in the cytoplasm in hepatocytes, the exocrine pancreas,
and renal proximal tubular epithelial cells.’> In healthy soft tissue components,

immunostaining of PRDM10 is comparatively weak.'®

In all the PRDM10-rearranged soft tissue tumors, PRDM10 immunohistochemistry showed
distinct nuclear positivity, although archival slides (cut more than 3 vyears before
immunohistochemical staining) required higher antibody concentrations than freshly cut

sections, most likely due to decline of antigenicity in pre-cut sections of FFPE material.31-33

Although weak nuclear and moderate cytoplasmic immunoreactivity was commonly seen in

other mesenchymal neoplasms, moderate or strong nuclear positivity was only observed in
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two pleomorphic liposarcomas and one myxofibrosarcoma. Clearly, larger studies are
required to clarify the value of PRDM10 IHC as a diagnostic marker. Given the rarity of
PRDM10-rearranged tumor, the positive predictive value of positive staining in soft tissue
neoplasms is expected to be low. However, absence of PRDM10 staining in superficial CD34-
positive fibroblastic tumors without evidence for PRDM10 rearrangement suggests some
value of PRDM10 IHC in the diagnosis of selected, morphologically ambiguous cases.

Demonstration of PRDM10 rearrangement may ultimately be required for definite diagnosis.

In other neoplastic tissues, strong nuclear immunostaining for PRDM10 is seen in a subset of
ovarian, pancreatic, colonic and gastric carcinomas.'> 3% Further studies are required to
address the mechanism of nuclear translocation of PRDM10 in PRDM10-rearranged tumor.
One fusion partner, CITED2, shows nuclear localization, whereas MED12 can be found in the
nucleus as well as in the cytoplasm.3>-38 Both might therefore mediate nuclear translocation

of the respective fusion protein.

In summary, the PRDM10-rearranged soft tissue tumors described here are relatively well
circumscribed neoplasms arising in the deep subcutis of the extremities in young to middle-
aged individuals. They are characterized by pleomorphic morphology, very low mitotic rate,
and CD34 positivity and appear to overlap with superficial CD34-positive fibroblastic tumors.
In view of their seemingly benign clinical course, they should be distinguished from high
grade malignant mimickers, in particular UPS and pleomorphic liposarcoma.
Immunohistochemical detection of nuclear PRDM10 and demonstration of PRDM10

rearrangement are helpful in recognizing this rare soft tissue tumor.
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FIGURE 1. Macroscopic and low power appearances of PRDM10-rearranged tumor. A. A firm
yellowish subcutaneous lesion (case 5). B. In general, tumors were well circumscribed and
located in the subcutis (cases 7 and 6) C. Some tumors were attached to the fascia and
showed extension into skeletal muscle (case 1). D. A recurrent lesion with more ill-defined
borders (case 3). E. Myxoid areas were present in 7/9 tumors and were highlighted by
Masson trichrome stain. Pseudovascular spaces were seen in 4 tumors (case 6). F. One case
had a predominant myxoid appearance (case 9).
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FIGURE 2. Medium and high power appearances of PRDM10-rearranged tumor. A. Generally,
tumors were cellular, composed of spindle cells arranged in fascicles (case 8). B. An
inflammatory infiltrate with plasma cells and lymphocytes was invariably present (case 4). C.,
D. The tumor cells showed marked pleomorphism; areas with glassy cytoplasm and well-
defined cells borders were frequently seen (cases 7 and 2). E. “Virocyte”-like cells with
intranuclear inclusions (cases 5 and 1). F. Focal cytoplasmic vacuolization was seen in 6 cases
(case 8); all tumors showed a low mitotic count; multinucleated giant cells were seen in 3
cases (case7).
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FIGURE 3. Morphological spectrum of PRDM10-rearranged tumor. A. Focal vaguely storiform
architecture similar to deep fibrous histiocytoma with atypia (case 7). B Myxoid background
with bizarre “virocytes” simulating myxoinflammatory fibroblastic sarcoma (case 8). C, D.
Focal epithelioid morphology with glassy cytoplasm mimicking a carcinoma or epithelioid
sarcoma (cases 7 and 1 respectively). E. Hyalinised gaping vessels and hemosiderin
reminiscent of pleomorphic hyalinizing angiectatic tumor (case 5). F. Focally vacuolized
cytoplasm suggestive of pleomorphic liposarcoma (case 4).
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FIGURE 4. Immunohistochemical features of PRDM10-rearranged tumor. A., B. All tumors
displayed uniform strong positivity for CD34 and focal positivity for cytokeratins was seen in
5/6 cases tested. C. 4 of 4 tumors showed scattered adipophilin-positive cells, focally
confluent in 1 tumor. D. ki-67 labeling was low in all cases tested. E. to H. Diffuse strong
nuclear positivity for PRDM10 (E., F. case 1; G., H. case 6).

22



SN
R : k"ﬁv_\“a‘q‘ -

T AR N AN dias

e © . PRDM10

RN P et A ST AR

g o 2% Lt R s

s iy LS %&*};}@5},@% ‘

e

SRR
‘.%; RS

&

"

g
oS

FIGURE 5. PRDM10 immunohistochemistry. A., B. Nuclear PRDM10 positivity in PRDM10
rearranged tumor (A. case 4, B. case 7). C., D. Strong and moderate cytoplasmic PRDM10
positivity in UPS. The nuclei are negative. E. Weak nuclear positivity was noted in
dermatofibrosarcoma protuberans. F. Low grade myxofibrosarcoma with nuclear PRDM10
positivity.
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FIGURE 6. Three superficial CD34-positive fibroblastic tumors without evidence for PRDM10
rearrangement. Although exhibiting the morphological spectrum of superficial CD34
fibroblastic tumor, nuclear PRDM10 immunoreactivity is not seen. A., B. case 1 in table 5. C,,
D. case 2 intable 5., E., F. case 3 in table 5.
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Tables

TABLE 1: Clinical features of PRDM10-rearranged tumors

Case Age* Site Size, mm Treatment Follow up

/sex [months]
1** 41/F Shoulder 30 CR NED [61]
2%* 58/F Foot 30 CR NED [41]
3** 30/M Shoulder 10 CRof LR NED [231], LR [180]
Qrx* 61/M Thigh 50 CR NED [84]
5 42/F Knee 30 CR NED [18]
6 42/M Trunk 20 CR NED [204]
7 20/M Thigh 35 CR NED [12]
8 32/F Thigh 45 CR NED[48]
9 48/M Perineum 60 CR N/A

*age at diagnosis; M, male; F, female; CR, complete resection; LR, local recurrence; NED, alive; no evidence of recurrent disease/metastasis;

**previously published®, ***previously published as leiomyosarcoma, reclassified as pleomorphic liposarcoma® 3°;
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TABLE 2: Morphological features of PRDM10-rearranged tumors

Case Demarcation Myxoid areas Multinucleated Pseudovasc. Vacuolisation  Mitoses/50hpf* Original diagnosis
giant cells spaces

1 Well demarcated Present Absent Absent Absent 7 UPS, low grade

2 Focal infiltrative Absent Present Absent Absent 7 UPS, low grade

3 Focal infiltrative Present Absent Present Single cells 1 UPS, low grade

4 Well demarcated Present Absent Present Prominent 0 PLS

5 Focal infiltrative Present Absent Present Single cells 3 PHAT

6 Well demarcated Present Absent Present Prominent 4 PLS

7 Well demarcated Absent Present Absent Single cells 7 SCD34FT

8 Focal infiltrative Present Present Absent Single cells 2 SCD34FT

9 Well demarcated Entirely myxoid Absent Absent Absent 3 SCD34FT

*

mitoses were counted in 50 40x objective fields (field area of 0.238 mm?); PLS, pleomorphic liposarcoma; UPS, undifferentiated pleomorphic sarcoma;

PHAT, pleomorphic hyalinising angiectatic tumor; SCD34FT, superficial CD34-positive fibroblastic tumor
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TABLE 3: Immunohistochemical and molecular features

Case* CD34 Cytokeratins S100 Ki-67 PRDM10 PRDM10 FISHt Fusion transcript Fusion junctionf
AE1/AE3 or protein cytoplasmic nuclear
MNF116
1 Pos Pos (focal) Neg 5% 1+ weak 4+ strong Pos (68%) CITED2-PRDM10 ex2-ex14
2 Pos N/A N/A N/A 1+ weak 3+ moderate§ Pos (93%) MED12-PRDM10 ex43-ex14
3 Pos N/A N/A N/A 1+ weak 3+ moderate§ N/D MED12-PRDM10 ex43-ex13
4| Pos N/A Neg 5% 1+ weak 4+ strong N/D CITED2-PRDM10 ex2-ex14
5 Pos Pos (focal) Neg <5% 1+ weak 3+ moderate Pos (36%) Neg N/A
6 Pos Pos (focal) Neg 5% 1+ weak 4+ strong Pos (17%) N/Dq N/A
7 Pos Pos (focal) Neg 5% 1+ weak 4+ moderate Neg (8%) MED12-PRDM10 ex42-ex14
8 Pos Pos (focal) Neg N/A 1+ weak 3+ moderate Pos (26%) MED12-PRDM10 ex43-ex13
9 Pos Neg Neg N/A 1+ weak 4+ strong Neg (13%) CITED2-PRDM10 ex2-ex14

*Cases 1, 2, and 3 correspond to cases 2, 27 and 1 in ref 9;

N/A, not available;

T Interphase FISH using a break-apart probe for PRDM10;

¥ Fusion junction based on RNA-seq and/or RT-PCR results;

§ PRDM10 antibody dilution 1:25;

|| The karyotype supported the finding of a fusion between CITED2 (maps to chromosome band 6q24) and PRDM10 (11q24): 73-90,XXY,-Y,del(3)(p25)x2,del(6)(q23)x2,
add(11)(g25)x2,add(20)(p13)x2,inc (Case 240 in ref 8);

9] Extracted RNA was of too poor quality (Dv200 value 23%)
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TABLE 4: Immunohistochemical staining patterns for PRDM10

Tumor type n PRDM10 PRDM10

cytoplasmic nuclear
Undifferentiated pleomorphic 10 3+ to 4+ variable, weak to strong Negative
sarcoma
Pleomorphic liposarcoma 6 1+ to 2+ weak 2 cases 3+ to 4+ moderate to strong
Dedifferentiated liposarcoma 2 2+ weak 1+ negative to weak
Myxofibrosarcoma 5 3+ to 4+ weak to moderate 1 case 3+ moderate, all others 1+ negative or weak
Angiomatoid fibrous histiocytoma 5 3+ to 4+ weak to moderate 1+ negative to weak
Dermatofibrosarcoma protuberans 5 0 to 3+ negative to weak 1+ negative to weak
Atypical fibrous histiocytoma 2 3+ to 4+ weak to moderate 3+ negative to weak
Schwannoma 5 4+ moderate Negative
Epithelioid sarcoma 6 3+ moderate 2+ to 3+ weak
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TABLE 5: Features of superficial CD34-positive fibroblastic tumors without evidence of PRDM10-rearrangement

Case Age*/ Location Size, mm CD34 Morphology Mitoses/ Cytoplasmic PRDM10 FISH RNA-Seq Follow up
sex 50hpft PRDM10 IHC Nuclear [months]
1 30/F Shoulder 40 Positive Circumscribed lesion with focally 11 3+ moderate Negative Failed Negative  NED [48]

infiltrative margins, pleomorphic,
glassy cytoplasm, virocytes,
distinct cell borders

2 42/F Thigh 30 Positive Circumscribed lesion, 4 3+ weak Negative Failed N/DY NED [48]
pleomorphic, glassy cytoplasm,
virocytes, distinct cell borders
nuclear vacuolisation

3 40/F Chest wall 30 Positive Focally infiltrative, moderate 2 3+ moderate Negative Negative Negative N/A
pleomorphism, glassy cytoplasm
4 25/M Lateral foot 35 Positive Infiltrative lesion, fascicular, 1 3+ strong 2+ weak Failed N/D1 N/A

glassy cytoplasm, non-myxoid,
inflammatory infiltrate not
prominent.

*age at diagnosis; T mitoses were counted in 50 40x objective fields (field area of 0.238 mm?);M, male; F, female; NED, no evidence of disease; N/A, not available; N/D, not
done.
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