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Molecular detection of SYT-SSX fusion gene transcription in
monophasic type synovial sarcoma with the use of
fomalin-fixed paraffin-embedded specimens -Case report guaranteed
by the chromosomal analysis of incubated cells and an establishment
of the most suitable condition in Reverse Transcription - Polymerase

Chain Reaction (RT-PCR) of SYT-SSX gene -

Toshihiko Ikarashi* and Hidehiro Hasegawa™

Summary

In synovial sarcoma the rearrangement of t (X; 18) (p11.2; q11.2) and its new chimeral gene "SYT-38X”
were reported. (1,3, 4) We studied its application to a histopathological diagnosis of synovial sarcoma with
hoth the use of RNA (ribonucleic acid), extracted from formalin-fixed paraffin-embedded material, and the
Reverse Transcription-Polymerase Chain Reaction (RT-PCR) by PCR primers, consisted of SYT-S3X,
SYT-SSX1, and SYT-55X2.

We had a chaifce to investigate the RT-PCR of SYT-SSX through one case of monophasic type synovial
sarcoma(so-called poorly differentiated typesynovical sarcoma), which had been reconfirmed by chromosomal
analysis. As a result of our examination in this case, an optimal RT-PCR condition for formalin-fixed
paraffin-embedded tissues was as follows: 1. whole RNA extracts digested with proteinase K were for use,
2. RT with downstream primers (reverse primers, anti-sense primers) at 42°C, 3. PCR of 50 cycles at 55°C,
4. 12.5% Polyacrvlamide Gel Electrophoresis {PAGE), and 5. viewed under ultraviolet light foilowed
by ethidium bromide reaction. In this RT-PCR condition we could confirm chimeral gene SYT-55X2 in
our case of monophasic synovial sarcoma of thigh.
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Introduction

Riphasic synovial sarcoma was easily diagnosed his-
tologically by their two-cell pattern. But there were many
troubles in monophasic type synovial sarcoma, so-called
poorly differentiated type synovial sarcoma, because of
many indistinguishable pathologies consisting of spindle
cells. It is the reason that the new diagnostic technique is
requested. The translocation between the 18th chromo-
some and the X chromosome was reported in synovial sar-
coma, and resulted in a chimeral gene "SYT-5SX” at the
breakpoint in t (X; 18) (p11.2; q11.2). (1, 3, 4) Proving this
rearranged SYT-85X gene by RT-PCR could become re-
liable diagnostic basis in these laborious subtypes of
synovial sarcomas.

When restricted to formalin-fixed paraffin-embedded
specimensthetissuechromosomeswereseverelydamaged
by their fixation, and then their collected genes were fine-
ly fragmented into about 100{100-300) bps in basal length.
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(2, 4) We had to select primers for a gene amplification of
very short basal length because our routinely usable tis-
sues had to be limited to formalin-fixed specimens. A
chimeral RNA "SYT-88X” was originally a very long bas-
al chain, but our recognizable basal arrangement had to
limitittoabout100bpsjust around breakpoint, whereSYT
RNA of 18 th chromosome glued to SSX RNA of X chro-
mosome. Several primers for this purpose reported, and
then we discussed the availability of previousiy reported
RT-PCR primer pairs as follows: SYT-38X, SYT-85X1,
and SYT-55X2(1, 3, 4). SYT and 55X was a common up-
stream primer and acommon downstream primer, respec-
tively. SSX1 and S5X2 were specific downstream primers
for each synovial sarcoma, and then only one primer sub-
type was amplified in each case. Their final DNA
(deoxyribonucleic acid) products were 98, 118, and 118 bps
at the usage of SYT-SSX, SYT-S8X1, and SYT-SSX2, re-
spectively.

Case report 7
Afifty-years-old man presented with athigh tumor. Dur-
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ing theautumn of 1999several times of aspiration therapies
had beendoneand shown blood-natured contents. OnJune
g, 2000, the curettage had removed coagula, mostofwhich
was blood but a very small part of solid tumor (H98-4345-
D). Itspathology wasundifferentiated malignancy. OnJune
22, 2000, the complete resection of tumor was done in
Niigata Prefectural Cancer Center and the pathological di-
agnosiswas synovial sarcoma, poorly differentiated type,
which was reconfirmed by the chromosomal dislocation
in cultured tumor cells.

RT-PCR analysis

1. RNA extraction: Several 4 g m-thick sections sliced
from paraffin block were deparaffinized, and proteinase
K (5mg/ml) was added, and then incubated overnight at
55°C. The supernatant was collected for analysis. Nega-
tive control RNA was obtained from normal gastric
specimens.

2. Primers: Basal arrangement as follows:

i. Upstream (forward, sense) primer:
SYT: 5°-ccA gcA ghAg-gee ttA tgg AtA-3
ii. Downstream (reverse, anti-sense) primers:
SSX: 5-ttt gtg gge cAg Atg ctt ¢-3, product=98bps
S5X1.5’.gtg cAgttg ttt ccc Atcgt-3', product=118bps
55X2: 5’-gcA cAg cte ttt cee Ate A-3', product=118
bps

SYT primer was common basal arrangement of up-
stream. SSX primer was common basal arrangement of
downstreamforbothSSX1 primerand $SX2one. Thedown-
stream basal arrangement of each tumor had either SSX
1 or S8X2 inevitably.

3. RT procedure : RNA PCR kit (AMV) Ver 2.1
(Takara, Kyoto) was used. Reactant consisted of MgCl
2 4ul, 10xRNA PCR buffer 211, RNase free dH20 8.5
1, dNTP Mixture 2 1, RNase inhibitor 0.5 ul, Reverse
transcriptase 1 p1, RT primer 1 1, and RNA sample 1
1. RT primerwasRandom9mersorOligodT-adaptorprim-
erorspecificdownstream DNA primers. The positive con-
trol RNA was used instead of experimental sample for pos-
itive control test., This mixture of 20 1 1in 0.5ml tube was
placed in a thermal-cycler and set under a single cycle of
reaction program as follows: 95°Cx5, 25°Cx10’, 42-50°Cx45’,
99°Cx5’, and 5Cx5’.

4. PCR procedure: Same RNA PCR kit (AMV) Ver 2.1
(Takara, Kyoto) was used. Reactant consisted of MgCl2
61, 10xRNA PCR buffer8ul, H2063.5 u1, Takara Taq
0.5 1, upstream primer 1 #1, and downstream primer 1
ul. F-lprimerwas used instead of upstream primer in pos-
itive control. Instead of downstream primer, R-1 primer,
M13 primer M4, or pure H20 was used for positive con-
trol, dT-adapter primer, or specific downstream primer,
respectively. 16 u1 of this PCR reactant was mixed with
4l RT product {complementary DNA, ¢cDNA) product
just before PCR procedure. Each 20 x 1 of final mixture in

0.5mltubewasplacedinthermal-cycler. PCR programwas
94Cx2'x1 cycle, 50 cycles of amplification (each cycle con-
sisted of 94°Cx30”, 55-65°Cx30”, and 72°Cx90"), and 72°C
x7.

5. Semi-nested PCR procedure: Additional PCR with
inner downstream SSX was done in same PCR program
of either 25 or 50 cycles of amplification.

Results

There consisted of three examination groups depending
on their primers for RT as follows:{1) Random 9 mers, (2)
Oligo dT-adaptor primer, and (3) specific downstream
primers.

Firstly, in the usage of cDNA extracted by Ramdom 9
mers, specific PCR products were obtained by PCR of 50
cyclesat55°C (Fig. 1). Therewerealsoseveralnon-specific
RT-PCR products. These non-specific products were
resistant to both high annealing temperature (Fig.l)
and additional semi-nested PCR’s after the dilution of
original PCR products (Fig.2). The RT-PCR procedure
suggested that this synovial sarcoma had the rear-
rangement of SYT-55X2 type.
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Fig 1. RT with Random 9 sarcoma
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Fig 2. RT with Random 9 mers

Secondly, in the usage of cDNA extracted by Oligo
dT-adaptor primer, no RT-PCR product was obtained by
SYT-S8X primers {(Fig. 3). Additional analysis of PCR by
SSX1 or S8X2 primers was omitted because common bas-
al arrangement of SSX could not be amplified.

Thirdly, in the usage of ¢cDNA extracted by specific
downstream primers, specific RT-PCR products were
obtained (Fig.4). There was no RT-PCR products in
normal gastric mucosal tissues as negative control.

No additional semi-nested PCR after the dilution of orig-
inal PCR product could enhance its positivity and dimin-
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Fig 4. RT with downstream (reverse) Primer
ish its non-specific RT-PCR product (Fig. 2, 3, 4).

Discussion

Qur RNA's withdrawed from formalin-fixed
paraffin-embedded specimens werevery shorttoabout 100
bps. (2, 4) This was one of causes of non-specificRT-PCR
products (Fig. 1, 4). (4)

In RT with Random 9 mers, every RNA was reversed
in spite of their three-dimensional differences. ¢cDNA's
against both ribosomal RNA (rfRNA) and transfer RNA
(tRNA) were also reversed as well as messenger RNA
(mRNA). Thiswasthereason thatthe Random 9 merswas
screeningly used for the RT-PCR analysis. We also pet-
formed RT-PCR with both Random 9 mers firstly and ob-
tained SYT-SSX products (Fig. 1). But this random am-
plification in RT accompanied many non-specific bands
in PAGE (Fig. 1). These non-specific products could not
be removed by semi-nested PCR following any dilution of
PCR products (Fig. 1, 2). RT-PCR with Random 9 mers
should be given up at last.

In RT-PCR with Oligo dT-adaptor primer, amplifying
only mRNA, there was no positive bands in PAGE, which
suggested very few complete poiy-A-mRNA could be ex-
tracted in usual RNA extration methods (Fig. 3). RT-PCR
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with Oligo dT-adaptor primer was disappointed for this
purpose.

In RT-PCR with specific downstream primers, appro-
priateSYT-SSX2(orSYT-S55X1 asincaseforothersynovial
sarcoma) product could be obtained without any non-
specific ones (Fig. 4). To decrease non-specific products
and preservemRNA’s werecommended thatthespecimens
should be shortly fixed with neutral formalin instead of
routinely-unsealed strongly-acid formalin. (2, 4)

There is still some uncertainty concerning the RT-PCR
in formalin-fixed paraffin-embedded tissues. We must
genetically re-examine other synovial sarcomas, recon-
firmed by chromosomal analysis, by RT-PCR study.
Synovial sarcoma was regarded as a wrong diagnosis,
so-called misnomer”, because it was not always related
to synovium. Synovial sarcomashould be categorized into
the group of SYX-SSX.related sarcomas. So we. must
genetically re-examine spindle cell sarcomas, which
had been diagnosed as  ibromatosis, fibrosarcoma,
spindle cell habdomyosarcoma, leiomyosarcoma, ma-
lignant peripheral nerve sheath tumor (MPNST), ma-
lignant mesenchymoma , malignant fibrous his-
tiocytoma, mesothelioma, solitary fibrous tumor,
gastrointestinal stromal tumor, and so on.

This article provided one case of synovial sarcoma
of thigh with SYT-SSXZ2 fusion gene, verified by
RT-PCR analysis using archival formalin-fixed
paraffin-emhbedded tissues. This leads us that this
RT-PCR approach is easible and reliable to reconfirm
the monophasic type synovial sarcoma or so-called
poorly differentiated type syncvial sarcoma, which
should be distinguished from other spindle cell sar-
comas.
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