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Abstract: Synovial sarcoma is a soft tissue malignancy defined

by the SYT-SSX fusion oncogene. Demonstration of the t(X;18)

by cytogenetics, fluorescence in situ hybridization or reverse-

transcriptase polymerase chain reaction has become the gold

standard for diagnosis, but practical considerations limit the

availability of these methods. Gene expression profiling studies

performed by several independent groups have consistently

identified TLE1 as an excellent discriminator of synovial

sarcoma from other sarcomas, including histologically similar

tumors such as malignant peripheral nerve sheath tumor. TLE

proteins (human homologues of Groucho) are transcriptional

corepressors that inhibit Wnt signaling and other cell fate

determination signals, and so have an established role in

repressing differentiation. We examined the expression of TLE

proteins in synovial sarcoma and in a broad range of

mesenchymal tumors using tissue microarrays to assess the

value of anti-TLE antibodies in the immunohistochemical

confirmation of synovial sarcoma. We demonstrate that TLE

expression is a consistent feature of synovial sarcoma using both

a well-characterized monoclonal antibody recognizing the TLE

family of proteins and a commercially available polyclonal

antibody raised against TLE1. Both antibodies gave intense

and/or diffuse nuclear staining in 91/94 molecularly confirmed

synovial sarcomas. Moderate staining is occasionally seen in

schwannoma and solitary fibrous tumor/hemangiopericytoma.

In contrast, TLE staining is detected much less frequently and at

lower levels, if at all, in 40 other mesenchymal tumors. Our

findings establish TLE as a robust immunohistochemical marker

for synovial sarcoma, and may have implications for under-

standing the biology of synovial sarcoma and for developing

experimental therapies for this cancer.
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Synovial sarcoma is a soft tissue malignancy typically
occurring in the limbs of young adults, although it

may arise at almost any age and anatomic location.10,11

Synovial sarcomas can be segregated into 3 histologic
subtypes: monophasic (the most common form, com-
posed entirely of spindle cells), biphasic (displaying both
spindle cells and glandular-appearing epithelial compo-
nents), and poorly differentiated synovial sarcoma (sheets
of atypical small blue cells). Morphologic variants can
also be identified, such as calcifying and fibrous,11

widening the range of appearances and the differential
diagnosis. Demonstration in an appropriate histologic
context of t(X;18) by cytogenetics, fluorescence in situ
hybridization (FISH) or reverse-transcriptase polymerase
chain reaction is considered the gold standard for the
diagnosis of synovial sarcoma; however, several practical
issues, including cost and the need for specialized
equipment and personnel have limited the use of such
diagnostic tests.5,8 Correct diagnosis of synovial sarcoma
on the basis of histology alone can be challenging
especially in small biopsies, as monophasic synovial
sarcomas can appear similar to other spindle cell tumorsCopyright r 2007 by Lippincott Williams & Wilkins
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[including malignant peripheral nerve sheath tumor
(MPNST), fibrosarcoma, and hemangiopericytoma], and
poorly differentiated synovial sarcomas can resemble
several tumor types including Ewing sarcoma. Immuno-
reactivity for epithelial markers such as cytokeratin and
epithelial membrane antigen (EMA) is frequently used to
aid in differentiating synovial sarcoma from other spindle
cell neoplasms; however, these markers not only lack
specificity,12,27 but also are limited in sensitivity because
such epithelial markers are only focally expressed in many
synovial sarcomas and are completely negative in a subset
of monophasic cases.

The t(X;18) translocation most commonly fuses
either the SSX1 or SSX2 gene on chromosome X to the
SYT gene on chromosome 18, resulting in the production
of an SYT-SSX fusion protein. The function of SYT-SSX
has yet to be fully defined, but combines transcriptional
activation (SYT) and repression (SSX) domains and
likely drives synovial sarcoma development through
dysregulation of gene expression.10,19 DNA microarray
expression profiling, using different platforms, compar-
ison groups, and informatics approaches, has consistently
shown a major association of the Wnt signaling pathway
with synovial sarcoma.1,3,14,20,21,24,29 One prominent gene
related to the Wnt pathway is TLE1, which has been
found to be a good discriminator of synovial sarcoma in
multiple studies (Table 1).3,20,23,29 TLE1 is one of 4 TLE
(Transducin-Like Enhancer of split) genes that encode
human transcriptional repressors homologous to the
Drosophila corepressor groucho30; differential overexpres-
sion of TLE2, 3 and 4 has also been demonstrated in
synovial sarcoma.1,3,24 TLE proteins are temporally
expressed in embryogenesis where they are involved in
developmental processes including neurogenesis, body
patterning, and hematopoesis.6,30,31,34 The repressive
effect of Groucho and TLE1 is dependent on phosphory-
lation status and involves histone deacetylase (HDAC)
activity.4,7,16,26,35 The HDAC inhibitor FK228 has
recently been shown to inhibit proliferation of synovial
sarcoma, supporting the idea that TLE1 overexpression

may play an important role in synovial sarcoma
pathobiology and identifying TLE1 as a potential
therapeutic target.17,18

The specificity of TLE1 gene expression in synovial
sarcoma, particularly when compared with other sarco-
mas, suggests that TLE1 may be clinically exploitable as
an immunohistochemical marker. Here, we investigate
the protein expression of TLE in synovial sarcoma and in
a broad range of mesenchymal neoplasms using tissue
microarrays, to assess the value of TLE as a diagnostic
marker for this sarcoma.

MATERIALS AND METHODS

Tumor Samples and Tissue Microarrays
Tissue samples were retrieved from the archives of

the Vancouver General Hospital (Vancouver, Canada),
Stanford Medical Center (Stanford, CA), University of
Washington (Seattle, WA), Cleveland Clinic (Cleveland,
OH), Oregon Health and Science University (Portland,
OR), and Memorial Sloan-Kettering Cancer Center
(MSKCC, New York, NY). Slides corresponding to each
archival sample were reviewed by at least 2 staff
pathologists with subspecialty expertise in bone and soft
tissue tumors, and representative areas in each original
tissue block identified. The TA-19 synovial sarcoma tissue
microarray has been previously described25 and contains
44 molecularly confirmed synovial sarcomas and 29 other
sarcomas with related histologies. The MSKCC synovial
sarcoma tissue microarrays contained 52 molecularly
confirmed synovial sarcomas each represented by one
3mm and one 1mm core (on different arrays). The TA-
138 tissue microarray contains 44 cases of NF-1–related
MPNST, 24 sporadic MPNST, 15 synovial sarcomas,
8 localized neurofibroma, 24 plexiform neurofibroma, 11
diffuse neurofibroma, 7 cellular schwannoma, 15 typical
schwannoma, 4 perineurioma, 10 melanoma, 5 clear cell
carcinoma, and 5 cases of dermatofibrosarcoma protu-
berans with fibrosarcomatous change. The sarcoma tissue
microarrays TA-34 and TA-35 contain 421 benign and

TABLE 1. Gene Microarray Expression Profiling Studies Identify TLE as a Good Discriminator for Synovial Sarcoma From
Other Sarcomas

Study

TLE1
Rank* Array Type Ranking Parameter

SS

Cases Comparison Group

Baird et al3 5 12600 cDNA spotted Weighted P value 16 1 ASPS; 1 CCS; 1 CSa; 5 DFSP; 19 EWS; 7 FSa;
5 GIST; 6 HPCT; 17 LMS; 33 LPS; 38 MFH;

2MMMT; 5 OSa; 6 BS; 3 MPNST; 6 RMS; 10 NOS
Laé et al20 1 22215 probe set

Affymetrix U133A
P value 46 28 EWS; 28 DSRCT; 23 ARMS; 12 ASPS

Ng et al22 4 42000 cDNA spotted P value 13 24 MPNST
Pretto et al28 2 12626 probe set

Affymetrix U95A
P value 5 6 CCS; 5 DDLS; 5 GIST; 8 FSa; 6 LMS; 11 MFH;

3 PLS; 4 RCLS

*Rank of TLE1 within total gene list when sorted by ability to positively discriminate synovial sarcoma.
ARMS indicates alveolar rhabdomyosarcoma; ASPS, alveolar soft parts sarcoma; BS, benign schwannoma; CCS, clear cell sarcoma; CSa, chondrosarcoma; DDLS,

dedifferentiated liposarcoma; DFSP, dermatofibrosarcoma protuberans; DSRCT, desmoplastic small round cell tumor; EWS, Ewing sarcoma; FSa, fibrosarcoma; GIST,
gastrointestinal stromal tumor; HPCT, hemangiopericytoma; LMS, leiomyosarcoma; LPS, liposarcoma; MFH, malignant fibrous histiocytoma; MMMT, malignant mixed
Mullerian tumor; MPNST, malignant peripheral nerve sheath tumor; NOS, unclassified sarcoma; OSa, osteosarcoma; PLS, pleiomorphic liposarcoma; RCLS, round-cell
liposarcoma; RMS, rhabdomyosarcoma; SS, synovial sarcoma.
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malignant soft tissue tumor specimens representing over
50 diagnostic entities and have been previously de-
scribed,33 as has tissue microarray 03-008, which contains
121 cases of chondroid and osseous tumors.22 For each of
these, a tissue microarrayer (Beecher Instruments, MD)
was used to extract duplicate 0.6 or 1.0mm cores from
representative areas of each original formalin-fixed,
paraffin-embedded tissue block and to transfer to the
recipient microarray block, except for one of the MSKCC
tissue microarrays for which 3mm cores were obtained
using a manual punch instrument. All tissue samples were
collected according to protocols approved by the ethics
committees at the contributing institutions.

Molecular Confirmation of Synovial
Sarcoma Cases

The presence of t(X;18) in the synovial sarcoma
cores and absence of t(X;18) in the nonsynovial sarcoma
cores with positive TLE staining in the TA-138, 03-008,
TA-34, and TA-39 microarrays were verified using a
previously described SYT breakapart probe FISH meth-
od.32 Briefly, a 6-mm section was deparaffinized followed
by demasking. Differentially labeled DNA BAC probes
were hybridized to the samples overnight and the nuclei
counterstained. The TA-19 synovial sarcoma microarray
has been previously assessed in this manner.32 Synovial
sarcoma cases in which the presence of t(X;18) could not
be verified were removed. Cases on the MSKCC tissue
microarrays were individually validated by SYT-SSX
reverse-transcriptase polymerase chain reaction on frozen
or formalin-fixed paraffin-embedded material, as de-
scribed previously,2 and included 35 SYT-SSX1 cases
and 17 SYT-SSX2 cases.

Immunohistochemistry
Heat-induced epitope retrieval was performed by

heating 4 mm sections of each tissue microarray for 30 to
40 minutes in 10mM ethylenediaminetetraacetic acid
buffer pH 8. Monoclonal rat anti-human pan-TLE
antibody, which recognizes the highly conserved WD-40
domain, has been previously characterized30 and was
graciously provided by S. Stifani (Montreal Neurological
Institute, Montréal, Canada). Polyclonal rabbit anti-
TLE1 (M-101), which also cross-reacts to a lesser extent
with TLE2, 3 and 4, was purchased from Santa Cruz
Biotechnology (Santa Cruz, CA). Each microarray
section was hybridized with a 1:2 dilution of monoclonal
anti-pan-TLE or a 1:20 dilution of M-101 polyclonal
anti-TLE1 using a Ventana automated immunostainer
(Ventana, AZ) for 30 minutes followed by washing and
hybridization with a 1:1000 dilution of HRP-conjugated
anti-rat immunoglobulin G antibody (Abcam, Cam-
bridge, UK). M-101 staining was for comparative
purposes also performed manually, using a 1:200 dilution
and 41C overnight incubation. Endogenous peroxidise
activity was quenched and antibody visualized by
incubation with 3,30-diaminobenzidine for 10 minutes.
TLE immunostaining was graded as ‘‘3+’’ (strong) if
greater than 50% of tumor cells per core exhibited intense

nuclear staining visible with a 4� low power objective
lens, ‘‘2+’’ (moderate) if 10% to 50% exhibited intense
nuclear staining obvious at low power or greater than
50% nuclear staining well above background when
assessed with 10� objective magnification, ‘‘1+’’ (weak)
if less than 50% of cells exhibited weak to moderate
nuclear staining, and ‘‘0’’ (negative) for no visible nuclear
staining. Where scores of duplicate cores were discrepant,
the higher score was used. Uninterpretable sets of
duplicate cores (ie, no tumor cells, absence of viable cells,
or folded/lost tissue core) were excluded from analysis.
Tumors with a score of 2+ or 3+ on at least 1 examined
tissue microarray core were considered positive for TLE.
Sections of each microarray were also stained with
hematoxylin and eosin (H&E) using standard methods
as an additional histologic reference.

Digital Images
Digital images of immunostained and H&E-stained

microarrays were acquired using a BLISS imager (Bacus
Laboratories, Lombard, IL). A relational database was
constructed that correlates scoring and identification
information with images of each core. This information
is publicly accessible at https://www.gpecimage.ubc.ca/
tma/web/viewer.phphr#.

RESULTS

TLE as an Immunohistochemical Marker
The consistent identification of strong TLE expres-

sion in synovial sarcoma, from several gene expression
profiling studies in different laboratories using different
DNA microarray platforms (Table 1) led us to investigate
its value as a diagnostic immunohistochemical marker.
Two antibodies against TLE1, a monoclonal antibody
recognizing an epitope in the C-terminal WD-40 domain,
previously shown to work in immunohistochemical
applications,30 and a commercially available polyclonal
antibody raised against TLE1, were tested against 693
cases of adult soft tissue tumors including 94 molecularly
validated synovial sarcomas using a tissue microarray
format.

Both antibodies gave intense, easy-to-interpret
nuclear staining in positive cases. Examples of the 4
grades of staining, as described in Materials and Methods
section, are presented in Figure 1. Original images of
tissue cores are available for public review at https://
www.gpecimage.ubc.ca/tma/web/viewer.phphr#, and
includes H&E, pan-TLE monoclonal and M101 TLE1
polyclonal immunostains on the same (TA-138) tissue
microarray for comparative purposes.

The 2 antibodies (monclonal anti-pan-TLE and
M101 polyclonal anti-TLE1) were tested on sequential
sections of the TA-138 tissue microarray and found to be
almost equivalent (8 discrepancies among 177 cases,
Kappa statistic 0.78, P<10� 25). Overall, the intensity
of optimized staining with M101 was slightly less than
with the monoclonal anti-pan-TLE; all discrepancies in
scoring (2 MPNST, 2 solitary fibrous tumor, 1 schwannoma,
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and 3 synovial sarcomas) between the 2 antibodies were
cases scored positive by pan-TLE and negative by M101.
For rigour, tissue microarrays assessing antibody speci-
ficity among various sarcomas were assessed with the
more sensitive but less specific monoclonal anti-pan-TLE,
and the MSKCC arrays, which only contained synovial
sarcoma cases, were assessed with the less sensitive M101.
TLE staining results for each tumor type are summarized
in Table 2.

Of the 35 bone and soft tissue tumors types with at
least 5 cases included in this study, synovial sarcomas
were the only type displaying a high proportion of
positive TLE staining, with 91/94 (97%) cases exhibiting
intense and/or diffuse nuclear staining (ie, 2+ or 3+;
Table 2). All cases of biphasic synovial sarcoma exhibited
staining in both the epithelial and spindle cell components
(Fig. 1B), with the epithelial component showing equiva-
lent or stronger intensity. Four cases had the histology of
poorly differentiated synovial sarcoma, and all of these
were positive for TLE (3 cases scored as 3+, 1 as 2+).
For the synovial sarcoma cases with known SSX subtype,
all 25 SYT-SSX1 and all 17 SYT-SSX2 were positive for
TLE. TLE staining was weak (ie, 1+) in only 3/94
synovial sarcomas, whereas none of the synovial sarco-
mas had absent (score=0) staining. TLE staining in a
core biopsy of a synovial sarcoma is demonstrated in
Figure 2.

In contrast to synovial sarcoma, TLE staining was
low to absent in other spindle cell tumors, including those
in the differential diagnosis of synovial sarcoma. Solitary
fibrous tumor/hemangiopericytomas (6/20) and schwan-
nomas (6/22) were occasionally positive, whereas fibro-
xanthoma (1/4), clear cell sarcoma (1/7), carcinosarcoma
(1/7), high-grade chondrosarcoma (1/8), Ewing sarcoma
(1/13 cases), MPNST (4/88), gastrointestinal stromal
tumor (1/34), and leiomyosarcoma (1/41) were rarely
positive for TLE (Table 2). The remaining tumors in this
study, including malignant fibrous histiocytoma (synony-
mously termed pleomorphic undifferentiated sarcoma),
fibrosarcoma, and dermatofibrosarcoma protuberans
with fibrosarcomatous change, were negative for TLE
staining in all examined cases.

DISCUSSION
Distinguishing synovial sarcoma from other spindle

cell tumors can present a diagnostic challenge, particu-
larly in those cases that do not exhibit biphasic histology.
In these situations, immunohistochemical markers can be
valuable in confirming the diagnosis of synovial sarcoma.
Many attempts have been made to identify immunomar-
kers that have high positive predictive value for synovial
sarcoma, but to date there have been no markers
identified which are both consistently specific and
sensitive for this tumor.12,15,27 Keratin and/or EMA

FIGURE 1. TLE immunostaining in representative 0.6 mm cores using pan-TLE antibody. A, 3+ staining in monophasic synovial
sarcoma. B, higher power view of 2+ staining in a biphasic synovial sarcoma. C, 1+ staining in MPNST. D, negative (score = 0)
staining in MPNST.
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immunostains, which are commonly used, are sensitive
markers for synovial sarcoma; however, their expression
is not specific as many tumors, including MPNST, also
express epithelial antigens.8,13,27

Gene expression studies in synovial sarcoma have
repeatedly shown overexpression of members of the TLE
family of genes, particularly TLE1, in synovial sarcoma.

Analysis of this gene expression data has identified TLE1
as one of the best discriminators for synovial sarcoma
when compared with histiologically and/or biologically
similar sarcomas such as MPNST or Ewing sarcoma.
These data, from multiple groups using different expres-
sion profiling platforms, suggest that TLE may be a
valuable diagnostic marker for synovial sarcoma.

TABLE 2. Summary of TLE Immunohistochemistry Results

Tumor Type n 3+ 2+ 1+ 0 Total Positive % Positive

Synovial sarcoma 94 70 21 3 0 91 97
Hemangiopericytoma 5 1 1 1 2 2 40
Schwannoma, regular 16 0 5 7 4 5 31
Solitary fibrous tumor 15 0 4 3 8 4 27
Fibroxanthoma 4 0 1 0 3 1 25
Schwannoma, cellular 6 0 1 4 1 1 17
Carcinosarcoma 7 0 1 2 4 1 14
Clear cell sarcoma 7 1 0 1 5 1 14
Chondrosarcoma, high grade 8 0 1 0 7 1 13
Ewing sarcoma 13 1 0 1 11 1 8
GIST 35 0 2 7 26 2 6
MPNST 88 1 3 12 72 4 5
Leiomyosarcoma 41 1 0 4 36 1 2
Angiosarcoma 13 0 0 0 13 0 0
Breast carcinoma 2 0 0 0 2 0 0
Chondroblastoma 4 0 0 1 3 0 0
Chondromyxoid fibroma 2 0 0 0 2 0 0
Chondrosarcoma, myxoid 7 0 0 2 5 0 0
Chondrosarcoma, low grade 23 0 0 0 23 0 0
Chondrosarcoma, mesenchymal 2 0 0 0 2 0 0
DFSP* 17 0 0 1 16 0 0
DSRCT 3 0 0 0 3 0 0
Enchondroma 4 0 0 0 4 0 0
Endometrial stromal sarcoma 11 0 0 1 10 0 0
Epithelioid sarcoma 2 0 0 0 2 0 0
Fibromatosis 17 0 0 0 17 0 0
Fibrosarcoma 3 0 0 0 3 0 0
Giant cell tumor, tenosynovial 9 0 0 0 9 0 0
Glomous tumor 7 0 0 1 6 0 0
Granular cell tumor 8 0 0 0 8 0 0
Vascular tumorw 9 0 0 0 9 0 0
Inflammatory myofibroblastic tumor 3 0 0 0 3 0 0
Kaposi sarcoma 2 0 0 0 2 0 0
Leiomyoma 8 0 0 0 8 0 0
Lipoblastomatosis 2 0 0 0 2 0 0
Liposarcoma, dedifferentiated 14 0 0 1 13 0 0
Liposarcoma, myxoid 4 0 0 1 3 0 0
Liposarcoma, pleomorphic 2 0 0 0 2 0 0
Liposarcoma, well differentiated 11 0 0 1 10 0 0
MFH 56 0 0 5 51 0 0
Melanoma 11 0 0 4 7 0 0
Myxofibrosarcoma, low grade 5 0 0 0 5 0 0
Myxoma 8 0 0 0 8 0 0
Myxosarcoma 4 0 0 1 3 0 0
Neurofibroma, diffuse 12 0 0 4 8 0 0
Neurofibroma, localized 8 0 0 1 7 0 0
Neurofibroma, plexiform 24 0 0 5 19 0 0
Osteosarcoma 16 0 0 1 15 0 0
Perineurioma 4 0 0 0 4 0 0
Rhabdomyosarcoma 13 0 0 2 11 0 0
Sarcoma, NOS 7 0 0 1 6 0 0

*Eight of the DFSP cases contained fibrosarcomatous change.
wIncludes 2 cases of epithelioid hemangioendothelioma, 4 capillary hemangiomas, and 3 intramuscular hemangiomas.
DFSP indicates dermatofibrosarcoma protuberans; DSRCT, desmoplastic small round cell tumor; GIST, gastrointestinal stromal tumor; MFH, malignant fibrous

histiocytoma; MPNST, malignant peripheral nerve sheath tumor; NOS, not otherwise specified.
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This study demonstrates that immunohistochemical
detection of TLE is not only very highly sensitive for
synovial sarcoma, but also specific in the context of other
mesenchymal neoplasms. Results are consistent with
either a monoclonal antibody recognizing pan-TLE or a
commercially available polyclonal antiserum that recog-
nizes TLE1 (and cross-reacts to a lesser extent with TLE2,
3 and 4). We defined positive staining for TLE as
moderate to high level staining as described in the
Materials and Methods section. Even using stringent
criteria, most of the synovial sarcomas (97%) were
positive. Other tumors commonly mistaken for synovial
sarcoma exhibited lower levels of positive staining for
pan-TLE, including schwannomas (27%), Ewing sarco-
mas (8%), MPNST (5%), and malignant fibrous histio-
cytoma (0%). Notably, TLE expression distinguishes
synovial sarcoma from MPNST, a particularly proble-
matic entity in the differential diagnosis, with a high
degree of specificity. The majority of the remaining tumor
types exhibit low to absent levels of TLE immunostain-
ing, suggesting that TLE is useful in differentiating
synovial sarcoma from these tumors. Since a high
proportion of cells within most of the synovial sarcoma
tissue microarray cores exhibited TLE staining (ie, 2+ or
3+), high sensitivity on small tissue samples, such as core
biopsies, would be seen (Fig. 2). Using synovial sarcoma
tissue microarrays, we have now assessed over 35
established and novel immunohistochemical markers of
synovial sarcoma,25 none of which perform as well as
TLE.

The prominence of TLE1 and other components of
the Wnt/b-catenin signaling pathway in synovial sarcoma
gene expression studies suggest that they may well play an
important role in the development of this tumor. The
observation that high levels of nuclear-localized b-catenin
are a feature of synovial sarcoma,22 and recent experi-
mental data showing that SYT-SSX expression leads to

accumulation of b-catenin in a nuclear complex that
includes SYT-SSX, provides evidence that downstream
components of this pathway that mediate its effects on
gene transcription are probably important in the patho-
genesis of synovial sarcoma.28 The present study demon-
strates protein-level correlation of TLE1 mRNA
overexpression in synovial sarcoma. TLE1 competes with
activated b-catenin for TCF/LEF transcription factors in
the nucleus; TLE1 binding displaces b-catenin to form
transcriptionally repressive TLE1-TCF/LEF com-
plexes.4,9 b-catenin and SYT-SSX2 interact to potentiate
b-catenin–mediated transcription,28 suggesting that TLE1
overexpression may represent a compensatory response to
excessive b-catenin signaling or serve to limit transcrip-
tional activation to certain genes. TLE is also known to
associate with other transcription factors, such as HES,
where it fulfills a similar role as an adaptor molecule
within multiprotein complexes involved in transcriptional
repression.6 In this context, TLE may serve to repress
genes involved in differentiation and maintain the
relatively undifferentiated histopathologic state seen in
synovial sarcoma.

TLE functions to repress transcription via recruit-
ment of HDAC activity.6 Of interest, recent data have
shown strong growth inhibition of synovial sarcoma
models that were treated with clinically applicable HDAC
inhibitors.17,18 Further functional studies are required to
delineate the role of TLE proteins in synovial sarcoma
pathogenesis.

In conclusion, TLE1 expression is a consistent and
prominent feature of synovial sarcoma, whereas it is low
to absent in other tumors in the differential diagnosis.
Reproducible immunohistochemical staining of TLE1
with negligible background can be obtained with both
monoclonal and commercially available polyclonal anti-
TLE1 antibodies. TLE1 is a sensitive and specific
immunohistochemical marker for synovial sarcoma,

FIGURE 2. Monoclonal antipan-TLE immunostaining of a core needle biopsy, taken from a 6 cm wrist mass in a 49-year-old male.
H&E showed a nonpleomorphic spindle cell sarcoma, which was negative for pankeratin, CK7, and EMA by routine diagnostic
immunohistochemistry protocols. Subsequent diagnostic FISH assay was positive for a split at the SYT locus, confirming synovial
sarcoma 9 days after the TLE immunostaining result. Main image 1.25� , inset 40� . Full biopsy slide available for viewing at
https://www.gpecimage.ubc.ca/tma/web/viewer.phphr#.
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performing better than other known immunohistochem-
ical markers, and can significantly aid in the pathologic
diagnosis of this tumor.
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