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Usefulness of Chimeric Transcript in the Diagnosis of

Pediatric Solid Tumors

Seung Hoon Choi, M.D.

Department of Surgery, Yomsei University College of Medicine,
Seoul, Korea

Pediatric solid tumors have many histologic similarity. These tumors contained
small round cell types, and cause frequent diagnostic problems in pediatric pathology.
An important advance in the differentiation of these small round cell tumors has
been the identification of consistent chromosomal translocations associated with
several types of tumors. Eighteen patients with soft tissue sarcoma were available for
review. Seventeen cell lines were also included in this study. The RNA from the
specimens were analyzed by reverse transcriptase-polymerase chain reaction (RT-PCR).
PAX3-FKHR fusion was present in four of five alveolar rhabdomyosarcoma and
PAX7-FKHR fusion was detected in one of five alveolar rhabdomyosarcoma. None of
the specimens expressed more than one chimeric transcript. EWS-FLI1 or EWS-ERG
fusions were detected in all seven Ewings' sarcoma. No specimens showed EWS-WT1
fusion. These results corresponded well to the histopathologic diagnosis. There were
no differences in the histologic appearances of tumors with the more frequent
PAX3-FKHR or EWS-FLI1 fusions compared with those containing the variant
PAX7-FKHR or EWS-ERG fusions. RT-PCR assay for chimeric transcript is a useful
tool for rapid and objective diagnosis of pediatric solid tumors. Through these tools,
we can approach genetically to the differential diagnosis of undifferentiated small
round tumors.

Index Words : Chimeric transcript, Pediatric solid tumor, Rhabdomyosarcoma, Lymphoma,
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Table 1. Oligonucleotide Primers Used in Reverse Trascriptase-Polymerase Chain Reaction

Assays
Primer Sequence
5" PAX3 GCACTGTACACCAAAGCACG
5" PAXT7 TTTGAGAGGACCCACTACCC
5" FKHR GCAGATCTACGAGTGGATGG
3" FKHR AACTGTGATCCAGGGCTGTC
5 EWS-A TCCTACAGCCAAGCTCCAAGTC
5" EWS-B TCCTACATGCCAAGCTCCAAG
3" FLI1 ACTCCCCGTTGGTCCCCTCC
3" ERG ACTCCCCGTTGGTGCCTTCC
3" WT1 CAGCTGGAGTTTGGTCATG
5" B actin - CTGTCTGGCGGCACCACCAT
3" B actin GCAACTAAGTCATCATAGTCCGC
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mide® 2ty 2} M Eto| A WAt AR ES
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Table 2. Cytogenetic Translocations and Their Corresponding Chimeric Products

Translocation

Chimeric Product

t(2:13)(a35:q14) "
£(1:13) (p36:q14)*
£(11:22)(q24:q12)%
£(21:22)(q22:q12)*
£(11:22)(p13:q12)*°

PAX3-FKHR
PAX7-FKHR
EWS-FLI1
EWS-ERG
EWS-WT1

Tabel 3. Chromosomal Translocations in Small Round Cell Tumors

Tumor Translocation Chimeric Products Reference
Alveolar t(2:13)(q35:q14) PAX3-FKHR 12,14
rhabdomyosarcoma t(1:13) (p36:q14) PAX7-FKHR 4
Ewings’ sarcoma t(11:22)(q24:q12) EWS-FLI1 11
£(21:22)(a22:q12) EWS-ERG 19.24
Desmoplastic small
round cell tumor t(11:22)(p13:ql2) EWS-WT1 25
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Table 4. RT-PCR and Histopathologic Results

Histopathologic Results

RT-PCR ARMS ERMS Ewing WwWT Lymphoma Total
Cell Tumor Cell Tumor Cell Tumor Cell Tumor Cell Tumor Cell Tumor
PAX3-FKHR 2 2 0 0 0 0 0 0 0 0 2 2
PAX7-FKHR 0 1 0 0 0 0 0 0 0 0 0 1
EWS-WT1 0 0 0 0 0 0 0 0 0 0 0 0
EWS-FLI1 0 0 0 0 3 3 0 0 0 0 3 3
EWS-ERG 0 0 0 0 1 0 0 0 0 0 1 0
Negative 0 0 4 4 0 0 2 5 5 3 11 12
Total 2 3 4 4 4 3 2 5 5 3 17 18
Abbreviation, cell: preserved known cell-line, tumor: tumor specimen from patients, ARMS;

alveolar rhabdomyosarcoma, ERMS: embryonal rhabdomyosarcoma, WT: Wilms’ tumor
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Table 5. PCR Assay for PAX3-FKHR Fusion

7b Rl AJTHE 5). 28y "Holgd RIS
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Cell Line Histologic Diagnosis PAX3-FKHR
SJRHS Alveolar rhabdomyosarcoma s
SJRH18 Alveolar rhabdomyosarcoma +
RD Embryonal rhabdomyosarcoma o
A-673 Embryonal rhabdomyosarcoma -
KYM-1 Embryonal rhabdomyosarcoma .
SCMC-RM2 Embryonal rhabdomyosarcoma .
Table 6. PCR Assay for Chimeric mRNA in Ewing’s Sarcoma
Cell Line Chimeric mRNA
EWS-FLI1 EWS-ERG
SCMC-ES1 = +
ES-1-0OT + B
EW-1 + o
T50 + e
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