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Abnormalities of the FHIT Transcripts in Osteos@acoma and Ewing Sacoma
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In a study of FHIT gene abnormalities byreverse transcription-polymerase chairreaction RT-
PCR) and sequence analysis of the PCR @ducts, we found normal and abnormal PCR poducts

in 11 osteosacomas, one osteosaoma cell line and 3 Ewing sacomas, and a normal PCR pod-
uct only in 5 osteosecomas and 8 Ewing sacomas. Sequence analysis of the abnormal PCR
productsrevealed 7 osteosaomas lacking exons 4 to 6, 7, 8 or 9, two lacking exons 5 to 7 or 10,
and two lacking exons 6 to 8 or 10. In the aberrant transcripts of th&l osteosacomas, fusion had
occurred in the exon/inton junctions in 2 tumors, between a segment within an exon and a com-
plete exon in 3, and between segments within exons in 6. The 3 Ewingcsanas had lost exon 4 or
5 to exon 6 or 10, and fusion had occued in the exon/inton junction in one, and between seg-
ments within exons in 2. These findings suggest that both abnormal or variant splicing and other
mechansms such as genomic instabilities in th&HIT locus may haveresulted in the expession of
aberrant transcripts. One osteosecoma and one cell line establishedrdm this osteosecoma
showed diffeent abnormal FHI T transcripts, indicating that the tumor cells with the initial aber-
rant transcripts may not have had a selective advantage forrpliferation. The FHIT abnormali-
ties did not seem to be coelated with lung metastasis or a poor clinical outcome in our patients
with osteosacoma or Ewing sacoma.
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Osteosarcoma and Ewing sarcoma are the most com- We dudied FHIT abnormalities in osteosarcomas and
mon malignant bone tumors in children and adoleséents.Ewing sarcomas, and found that aberf@HtT transcripts
While osteosarcoma is genetically characterized by frewere more frequent in osteosarcomas than in Ewing sar-
guent deletions and mutations of two tumor-suppressocomas.We suggest that tumor cells with th&lIT abnor-
genes,RB and TP53%* the gnetic hallmark of Ewing malities may not have a selective advantage for pro-
sarcoma is the presence fokion genes formed by chro- liferation, and hence that the abnormalities do not
mosome translocationis? influence the prognos of ogeosarcoma patients.

The FHIT gene has been cloned from the chromosomal
fragile region of band 3p14.2, and has been proposed IQATERIALS AND METHODS
be a tumor suppressor gehébnormal FHIT transcripts
have been reported in various cancers, including digestive Tumor samples were obtained from 16 patients with
tract cancer8? lung cancer$? breast cancefd,head and osteosarcoma aged between 7 and 60 years with a median
necksguamous cell carcinom¥s® and Merkel cell carci- of 12 years, andll patients with Ewing sarcoma aged
nomast¥ More recent, abnormal FHIT protein expres- between 3 and 24 yeardth a median of 16 years at the
sion has been reported lung cancer®) These cancers time of biopsy or resection sgery. The tumor tissues
develop in adults, and their occurrence seems to be influnere frozen immedtaly after sugicd removal and stored
enced by carcinogen exposuwge know of no reports on at —80°C until use. Clinical characteristics of patients with
FHIT abnormalities on childhood and adolescent cancerspsteosarcoma and those of patients with Ewing sarcoma
which may no be infuenced by carcinogen exposure. are summarized ifiables | and Il, respectivel
Recenty, aberrantFHIT transcripts have been found in a An osteosarcoma cell line, SCOS1, was esshbli
variety of non-neoplastic tissues, including peripheralfrom an osteosarcoma resected from patient OS 16. At the
blood lymphocytes, live skeletal muscle, and a synovial 10th passage in culture, cells were harvested for Southern
cell line, and abnormal or variant splicing was thought toblot and reverse transcription-polymerase chain reaction
play a major rolein the production of these aberrant (RT-PCR) analysis.

transcripts's 19 DNA was exracted using atandard isolation proce-
dure from tumor tissues. Eight micrograms of DNA was
4To whom requests for reprints should be addressed. digested to completion witBamHI, Ecarl or Hindlll,
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Table |I. Patients’ Characteristics aRHIT Transcripts of 16 Osteosarcomas

Patient No. Age (yrs) Sex Tumor site Histologic type m(!:tl;rs]tgasis traliggipts FO(IrIT(])(\;VS')uP Status
0OS1 13 F Humerus Osteoblastic - N+A 24 NED
0s 2 60 M Humerus Osteoblastic + N+A 8 DOD
0S 3 12 F Humerus Small cell - N+A 14 DOD
0Ss 4 14 F Femur Osteoblastic + N 8 DOD
0S5 8 M Tibia Osteoblastic - N+A 29 NED
0OS 6 16 F Tibia Osteoblastic + N+A 34 NED
0OSs 7 11 F Humerus Periosteal - N 56 NED
0S8 8 M Femur Osteablastic - N+A 33 NED
0S 9 12 M Humerus Osteoblastic - N+A 16 NED
OSs 10 10 F Scapula Small cell - N 12 DOD
0S 11 16 M Femur Osteoblastic + N 23 DOD
0S 12 7 M Femur Osteoblastic + N 28 DOD
0S 13 13 M Femur Osteoblastic + N+A 11 DOD
OS 14 16 M Tibia Telangiectatic - N+A 16 NED
0OSs 15 18 M Femur Osteoblastic - N+A 14 NED
0OS 16 16 M Femur Fibroblastic - N+A 18 DOD

N, normal transcript; A, abnormal transcript; NED, no evidence of disease; DOD, died of disease.
Table Il. Patients’ Characteristics aR#lIT Transcripts of 11 Ewing Sarcomas
Patient No. Age (yrs) Sex Tumor site mtla_tl;g?asis trgnTcTript fusigg r:l?ar?;cript Fo(lln?c\;\g)up Status
ES1 24 F Pelvis + N EWS-FLI1 7 DOD
ES2 16 F Biceps - N+A EWS-FLI1 14 DOD
ES3 14 F Pelvis - N+A EWS-FLI1 23 NED
ES4 17 F Pelvis + N+A EWS-FLI1 15 DOD
ES5 9 F Chest wall + N EWS-FLI1 22 NED
ES6 16 F Perineum - N EWS-FLI1 24 NED
ES7 19 F Buttock - N EWS-ERG 27 DOD
ES8 3 M Metatarsus + N EWS-FLI1 26 NED
ES9 15 M Back - N EWS-ERG 112 DOD
ES10 22 M Gastrocunemius + N EWS-FLI1 5 DOD
ES11 18 F Retroperitoneum - N EWS-FLI1 12 DOD

N, normal transcript; A, abnormal transcript; NED, no evidence of disease; DOD, died of disease.

separated by electrophoresis in 0.8% agarose gel, and Total mMRNA was extracted from frozen tumor tissues
blotted onto positively charged nylon membranesand the cell line, and reverse transcription was carried out
(Hybond N+, Amersham, Tokyo). AfrHIT cDNA probe, as previously describéfl. Nested PCR analysis was per-
which covered the coding region (exon 5 to 9) of theformed to detect th€HIT transcripts. The first step PCR
FHIT gene, was used for detection BHIT deletions. amplification was performed with primers 5U2 and 3D2,
BCL1 (probe B) in chromosome band 11913 was used as and the second step with primers MUR5 and Re2der
control probe® Autoradiography was performed using a the conditions of 30 cycles at 95°C for 20 s, 60°C for 45
bioimage analyzer, FUJIX BAS 2000 (Fujifilm, Tokyo). The s, and 72°C for 1 min. For Ewing sarcomas, RT-PCR
radioactivity of theFHIT fragments relative to that of the analysis was performed to detect tB®/S-FLI1 fusion
BCL1 fragment subsequently hybridized to the same fil-transcripts using primers EWS22.1 and EWS®?1a8,the
ters was compared between tumor tissues and a normal coBWS-ERGusion transcripts using primers, EWS22.1 and
trol tissue from a healthy individual for the detection of ERG-1” To verify the integrity of the RNA samples, con-
homozygous or hemizygous deletions of each fragment. trol RT-PCR analyses using primers specific for fhe
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actin gene were performeéf. The PCR products were The significance of differences in the incidences of
visualized by ethidium bromide staining on the gels afterlung metastasis between patients with normal and abnor-
electrophoresis. Then they were transferred onto nylomal FHIT transcripts and those with only normiaHIT
membranes, and hybridized with an oligonucleotide proberanscripts was examined by tlké method with Fisher’s

encoding a partial exon 10 8HIT labeled with {+*2P]- exact test. The event-free and overall survivals for
ATP. patients with the normal and abnormal transcripts and

The abnormal-size&HIT PCR products were cut from those for patients with the normal transcripts only were
gels and the DNA was purified with GENECLEANII estimated on June 26, 1998 by the Kaplan-Meier

(BIO 101, La Jolla, CA), and was either directly sequencednethod?™ and the resulting curves were compared using

or cloned into the pCR2.1 vector using the TA cloningthe log-rank tes®

system (Invitrogen, San Diego, CA), and individual

clones were sequenced by the dideoxy chain terminatiogResyLTs

method using primers 5U1 and 3P1Nested RT-PCR

and sequencing of tHeHIT gene were carried out at least Samples for the RT-PCR study for all 16 osteosarco-

twice on each sample. Direct sequencing of the fusiormas, one osteosarcoma cell line and 11 Ewing sarcomas
transcripts from Ewing sarcomas was also carried out.  were adequate for evaluation based on the detection of

a
FHIT

0S1234567 8 910111213141516SCNM

<« 600bp

< 100bp

ES 1 2 3 45 6 7 8 9 1011 NM

B-ACTIN

s

Fig. 1. (a) RT-PCR products of tféHIT gene from 16 osteosarcomas (OS 1-16), one osteosarcoma cell W&C@SE1), and nor-

mal peripheral blood (N). All samples showed a 707-bp normal fragment. Abnormal fragments were found in OS 1, 2, 3,18,6, 8, 9

14, 15, 16 and SC. RT-PCR products of flaactin gene are shown in the lower panel. M: 100-bp DNA marker. (b) RT-PCR products
from 11 Ewing sarcomas (ES 1-11), and normal peripheral blood (N). All samples showed a 707-bp normal fragment. Abnormal frag-
ments were found in ES 2, 3 and 4. RT-PCR products gB-tiwtin gene are shown in the lower panel.
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intact B-actin mMRNA by the first-step PCR. RT-PCR anal- cided with the exon/intron junctions, and resulted in a
ysis and direct sequencing of 11 Ewing sarcomas showefitame-shift translation and a stop codon. In the fragment
EWS-FLIltranscripts in 9, anBWS-ERQranscripts in 2. of OS 15, the fusion had occurred between a segment
RT-PCR analysis on thEHIT gene revealed normal- within exon 6 and the complete exon 9 with a 30-bp
and abnormal-sized PCR products in 11 osteosarcomasjsertion of unknown sequence. In the fragments of OS 1
one osteosarcoma cell line and 3 Ewing sarcomas, andnd 5 (Fig. 3), the fusion had occurred between a segment
normal-sized PCR product only in 5 osteosarcomas and &ithin exon 4 and the complete exon 9 or 7. In these 5
Ewing sarcomas (Fig. 1, a and b). Southern blot hybridtumors, AG nucleotides were present in the fusion junc-
ization of the RT-PCR products, using the exon 10 probetions, and the findings suggested that the abnormal tran-
demonstrated that all but 2 products were derived fronscripts may have been produced by abnormal or variant
the FHIT gene. One product from OS 8, and the othersplicing.
from OS 9 were stained weakly with ethidium bromide, In the abnormal PCR fragments of OS 2, 6 and 16 (Fig.
and did not hybridize with the probe (data not shown).3), the fusion had occurred between segments within
These two products coexisted with the more intenselyexons 4 and 9, and in the fragments of OS 3, 9 and 14,
stained abnormal products (Fig. 1a), which did hybridizethe fusion had occurred between segments within exons 5
with the probe. Sequence analysis of the abnormal prodand 10 (OS 3), segments within exons 6 and 10 (OS 9),
ucts revealed that 8 osteosarcomas (OS 1, 2, 5, 6, 8, 18nd segments within exons 4 and 6 (OS 14), respectively.
14 and 16) showed class | transcripts lacking exon 5, anAG nucleotides were found in the fusion junctions of only
the other 3 (OS 3, 9 and 15) showed class Il transcriptene (OS 14) of the 6 tumors.
retaining exon 5 (Figs. 2 and®3)In the abnormal PCR In the abnormal PCR fragments of the osteosarcoma
fragments of OS 8 (Fig. 3) and 13, the fusion sites coincell line, SCOS1, the fusion had occurred between the
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Fig. 2. A schematic representation of abnormal transcripts from 11 osteosarcomas, one osteosarcoma cell line, and 3 Easng sarcom
The top line shows the intaBHIT cDNA map. The thick and thin lines show the coding and untranslated regions, respectively. E1—
E10 indicate exons 1-10. Numbers at the left of the lines indicate tumor numbers. Gaps indicate the deleted regions ofrédg cDNA

ments, which were detected in aberrant cDNA fragments. In the aberrant cDNA fragments of OS15 and SCOS1, unknown sequences

of 30 and 36 bp, respectively, were inserted between the exon sequences.
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0S1. 290bp
B3 v E4
AAGAGAAAGAAGGTATCCTAGGAATACCTGCCTGCTTAGACCCTCTATAAAAGCTCTGTGCATCCTGCCACTGAGGACTCCGAAGAGGTAGCAGTCTTCTGAA
ACGTCCATGTTCTTCCCAGGAAGGCTGGAGACTTTCACAGGAATGACAGCATCTATGAGGAGCTCCAGAAACATGACAAGGAGGACTTTCCTGCCTCTTGGAGAT
A E9

082 261bp
E3 v E4
AAGAGAAAGAAGGTATCCTAGGAATACCTGCCTGCTTAGACCCTCTATAAAAGCTCTGTGCATCCTGCCACTGAGGACTCCGAAGAGGTAGCAGTCTTCT
AGGAAGGCTGGAGACTTTCACAGGAATGACAGCATCTATGAGGAGCTCCAGAAACATGACAAGGAGGACTTTCCTGCCTCTITGGAGATCAGAGGAGGAAATGGCAGC
E8 A E9

0S3. 217bp
E4 v E5
CGAAGAGGTAGCAGTCTTCTGAAAGACTTCAACTGTGAGGACATGTCGTTCAGATTT GGCCAACATCTCATCAAGCCCTCTGTAGTGTTTCTCAAAA
CGGGTCTACTTTCAGTGACACAGATGTTTTTCAGATCCTGAATTCCAGCAAAAGAGCTATTGCCAACCAGTTTGAAGACCGCCCCCCCGCCTCTCCCCAAGAGGAAC
B9 A E10

0S5. 423bp
Et v E5
ACCCTCTATAAAAGCTCTGTGCATCCTGCCACTGAGGACTCCGAAGAGGTAGCAGTCTTCTGAAAGACTTCAACTGTGAGGACATGTCGTTCAGATTTGGCCA
GTOGGGACAGTGGTGGAAAAACATTTCCATGGGACCTCTCTCACCTTITCCATGCAGGATGGCCCCGAAGCCGGACAGACTGTGAAGCACGTTCACGTCCAT
E6 A E7 A E8

0S6. 213bp
E3 VW E4 v B
AAGGTATCCTAGGAATACCTGCCTGCTTAGACCCTCTATAAAAGCTCTGTGCATCCTGCCACTGAGGACTCCGAAGAGGTAGCAGTCTTCTGAAAGACTTCAA
TTCCTGCCTCTTGGAGATCAGAGGAGGAAAT GGCAGCAGAAGCCGCAGCTCTGCGGGTCTACT TTCAGTGACACAGATGTTTTTCAGATCCTGAATTCCAGCA
E9 A

0S8 4llbp
E4 v B5
TCTATAAAAGCTCTGTGCATCCTGCCACTGAGGACTCCGAAGAGGTAGCAGTCTTCT GAAAGACTTCAACTGTGAGGACATGTCGTTCAGATTTGGCCAA
GAAAAACATTTCCATGGGACCTCTCTCACCTTTTCCATGCAGGATGGCCCCGAAGCCGGACAGACTGTGAAGCACGTTCACGTCCATGTTCTTCCCAGGAAGAC
B6 A E7 A E8
0S9. 428bp
E6 v m

AAGTGGCCGATTTGTTTCAGACGACCCAGAGAGTCGGGACAGTGGTGGAAAAACATTTCCATGGGACCTCTCTCACCTTTTCCATGCAGGATGGCCCC
TCAGTGACACAGATGTTTTTCAGATCCTGAATTCCAGCAAAAGAGCTATTGCCAACCAGTTTGAAGACCGCCCCCCCGCCTCTCCCCAAGAGGAACTGAATCAGC
B9 A E10

0S13. 348bp
E3 v B4

TAGTGCTATCTACATCCAGACGGTGGAAGGGAGAGAAAGAGAAAGAAGGTATCCTAGGAATACCTGCCTGCTTAGACCCTCTATAAAAGCTCTGTGCATCCT

GTCGGGACAGTGGTGGAAAAACATTTCCATGGGACCTCTCTCACCTTTTCCATGCAGGATGGCCCCGAAGCCGGACAGACTGTGAAGCACGTTCACGTCCAT
E6 A E7 A E8

OS5 14. 486bp
E3 v E4 ¥ E5
GAAAGAAGGTATCCTAGGAATACCTGCCTGCTTAGACCCTCTATAAAAGCTCTGTGCATCCTGCCACTGAGGACTCCGAAGAGGTAGCAGTCTTCTGAAAGACTT
CCTGTGGTACCAGGACATGTCCTTGTGTGCCCGCTGCGGCCAGTGGAGCGCTTCCATGACCTGCGTCCTGATGAAGTGGCCGATTTGTTTCAGACGACCCA
E5 A E6

08 15. 574bp
Es
GAGCGCTTCCATGACCTGCGTCCTGATGAAGTGGCCGATTTGTTTCAGACGACCCAGAGAGTCGGGACAGTGGTGGAAAAACATTTCCATGGGACCTCTCT
TCCTGGACAGTAGTGGTGCTGGACACAAGG
ACGTCCATGTTCTTCCCAGGAAGGCTGGAGACTTTCACAGGAATGACAGCATCTATGAGGAGCTCCAGAAACATGACAAGGAGGACTTTCCTGCCTCTTGGAG
A E$

0S16. 274bp
v E4
AAGAGAAAGAAGGTATCCTAGGAATACCTGCCTGCTTAGACCCTCTATAAAAGCTCTGTGCATCCTGCCACTGAGGACTCCGAAGAGGTAGCAGTCTT
CCAGGAAGGCTGGAGACTTTCACAGGAATGACAGCATCTATGAGGAGCTCCAGAAACATGACAAGGAGGACTTTCCTGCCTCTTGGAGATCAGAGGAGGAAAT
A E8

SCOS1 423bp
v B4
GTAGTGCTATCTACATCCAGACGGTGGAAGGGAGAGAAAGAGAAAGAAGGTATCCTAGGAATACCTGCCTGCTTAGACCCTCTATAAAAGCTCTGTGCATCCT
CATCGTTCACGTCCTACCATTCCTTCTTGGACCCTT
CCCGAAGCCGGACAGACTGTGAAGCACGTTCACGTCCATGTTCTTCCCAGGAAGGCTGGAGACTTTCACAGGAATGACAGCATCTATGAGGAGCTCCAGAAACA
E7 A E8 A E9

ES2 55ibp
B4 v B
ACCCTCTATAAAAGCTCTGTGCATCCTGCCACTGAGGACTCCGAAGAGGTAGCAGTCTTCTGAAAGACTTCAACTGTGAGGACATGTCGTTCAGATTTGGOCA
TGTCCTTCGCTCTTGTGAATAGGAAACCTGTGGTACCAGGACATGTCCTTGTGTGOCCGCTGCGGCCAGTGGAGCGCTTCCATGACCTGCGT CCTGATGAAGT GGC
E5 A E6

ES3. 431bp
E4 v B
TGTGCATCCTGCCACTGAGGACTCCGAAGAGGTAGCAGTCTT CTGAAAGACTTCAACTGTGAGGACATGTCGTTCAGATTTGGCCAACATCTCATCAAGCCCTC
AGTCGGGACAGTGGTGGAAAAACATTTCCATGGGACCTCTCTCACCTTTTCCATGCAGGATGGCCCCGAAGCCGGACAGACTGTGAAGCACGTT CACGTCCAT
B6 A E7 A E8

ES4 319bp
E5 v Es
GGCCAACATCTCATCAAGCCCTCTGTAGTGTTTCTCAAAACAGAACTGTCCTTCGCTCTTGTGAATAGGAAACCTGTGGTACCAGGACATGTCCTTGTGTGCC
GAGGAGGAAATGGCAGCAGAAGCCGCAGCTCTGCGGGTCTACTTTCAGTGACACAGATGTTTTTCAGATCCIGAATTCCAGCAAAAGAGCTATTGCCAACCAGTTTG
. . . E9 A . E10 i
Fig. 3. Sequences of breakpoint regions from abnofHHT transcripts. Fusions occurred between the underlined exon fragments.
Arrowheads indicate the boundary of exons. In the aberrant transcripts of OS15 and SCOS1, unknown sequences of 30 and 36 bp

respectively, were inserted between the exon sequences.
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complete exon 3 and a segment within exon 8, with a 36- Recently, aberranfFHIT transcripts have also been
bp insertion of unknown sequence. found in normal tissu€’$.?” Sequencing studies showed
In the abnormal PCR products of 3 Ewing sarcomasthat in aberranFHIT transcripts expressed in tumor and
the complete exons 4 and 7 had fused in one (ES 3), amtbrmal tissues, fusion sites usually coincided with the
fusion had occurred between segments within exons 4 anexon/intron junctions, suggesting that abnormal or variant
6 or exons 5 and 10 in 2 (ES 2 and 4) (Figs. 2 and 3).  splicing might have resulted in the expression of aberrant
Southern blot analysis using tHeHIT cDNA probe  FHIT transcripts. In the aberrant transcripts of our 11
was performed in 8 osteosarcomas (OS 1, 3, 6, 9, 11, 1®steosarcomas, fusion had occurred in the exon/intron
15 and 16), one osteosarcoma cell line, SCOS1, and Rinctions in 2 tumors, between a segment within an exon
Ewing sarcomas (ES 2 and 3), and showed no homozyand a complete exon in 3 tumors, and between segments
gous or hemizygous deletions, or gross rearrangemenigithin exons in 6 tumors. In the aberrant transcripts of 3
(data not shown). Ewing sarcomas, fusion had occurred in the exon/intron
Lung metastasis was found in 6 (38%) of the 16junction in one, and between segments within exons in
patients with osteosarcoma at diagnosis; 3 of 11 with theéhe other 2. Southern blot analysis detectedrHoT dele-
normal and abnormal transcripts, and 3 of 5 with the nortions in the tumor tissues examined. These findings sug-
mal transcripts onlyR=0.24) (Table I). Five patients have gest that both abnormal or variant splicing of primary
died of the disease: 3 had the normal and abnormal trarFHIT RNA transcripts and other mechanisms such as
scripts, and the other 2 had the normal transcripts onlgenomic instabilities of the=HIT genomic regioH:2®
(Table 1). The event-free survitatandard error (SE) at 2 may have resulted in the expression of aberrant transcripts
years was 63#614.5% for the patients with the normal in osteosarcoma and Ewing sarcoma.
and abnormal transcripts, and 2610.8% for the patients Earlier studies on osteosarcoma revealed frequent muta-
with the normal transcripts onlyP£0.17). The overall tions and deletions of theRB and TP53 genes?
survivattSE at 2 years was 5&16.8% for the patients Wadayamaet al. reported gross structural abnormalities of
with the normal and abnormal transcripts, and 20.0 RB in 28.6%, subtle alteration oRB including point
17.8% for the patients with the normal transcripts onlymutations in 6%, and loss of RB protein expression in
(P=0.36). 53.6% of 63 osteosarcom@ds.On the other hand,
Lung metastasis was found in 5 of the 11 patients withToguchidaet al. reported gross structural abnormalities of
Ewing sarcoma at diagnosis: one of 3 with the normal andrP53 in 24%, and subtle alterations ®P53 including
abnormal transcripts, and 4 of 8 with the normal tran-point mutations in 21% of 76 osteosarcorfidEhe inci-
scripts only P=0.57) (Table Il). Seven patients have died dence of FHIT abnormalities in our osteosarcomas is
of the disease: 2 had the normal and abnormal transcript§9%, which was comparable with that of tR8 or TP53
and the other 5 had the normal transcripts only (Table Il)alterations previously reported in the osteosarcomas. In
The event-free survivaBE at 2 years was 3337.2%  contrast,FHIT abnormalities were found in only 27% of
for the patients with the normal and abnormal transcriptspur Ewing sarcomas, and low incidencesTéf53 muta-
and 37.%17.1% for the patients with the normal tran- tions (5% and 14%) were reported in Ewing sar-
scripts only P=0.7). The overall survivalSE at 2 years comas*2?® Different incidences ofFHIT and TP53
was 33.327.2% for the patients with the normal and abnormalities between osteosarcoma and Ewing sarcoma
abnormal transcripts, and 3123.7% for the patients may reflect different molecular processes, through which

with the normal transcripts only£0.69). both types of tumors develop.
The most important prognostic factor in osteosarcoma
DISCUSSION appears to be the extent of disease at diagHoblest

patients with lung metastasis at diagnosis ultimately die of

In RT-PCR analysis of theHIT gene, we found nor- their diseasé. Loss of heterozygosity (LOH) at theB
mal and abnormaFHIT transcripts in 11 (69%) of 16 locus was reported to be a poor prognostic fattor.
osteosarcomas and 3 (27%) of 11 Ewing sarcomadOsteosarcomas with LOH on 17p, where53 resides,
Abnormal FHIT transcripts have been found frequently in were more prone to the early onset of lung metastasis
various adult cancers including digestive tract cancersthan those without LOH on 17p, although no definite
lung cancers, breast cancers, and head and neck squam@ssociation was observed between TR&3 mutation and
cell carcinomas, which might have developed under thehe incidence of lung metastadi®ur study showed that
influence of carcinogen expostié® Our study seems to FHIT abnormalities do not appear to be correlated with
be the first report describing=HIT abnormalities in  lung metastasis or a poor clinical outcome in patients with
osteosarcoma and Ewing sarcoma, which mainly developsteosarcoma.
in children or adolescents and may not be influenced by All our osteosarcomas with abnornfaHIT transcripts
carcinogen exposure. also showed the normal transcripts. The osteosarcoma cell
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line, SCOS1, also showed normal and abnorfdlT
transcripts. The presence of normal and abnorrtdIT
transcripts in our cell line as well as various cancer cell We thank Dr. K. Kawajiri for providing arFHIT cDNA
lines reported previously indicates that the tumor cellsProbe, Dr. S. Hayashi for an oligonucleotide probe, and Drs. H.
could produce normal transcrigtd2 ) The cell line Kobayashi, N. Maseki and A. Sakashita for_ helpf_ul co_mme_nts
(SCOS1) and the fresh osteosarcoma (OS 16), from whicAn the stugly. We als_o thank_Dr. H Kawasaki of Mie University,
the cell line was established showed different aberranP’ Y- Ishida of Ehime University, and Dr. V. Hatae of the
transcripts, and this suggests that the tumor cells with thational Sapporo Hospital for providing samples and clinical
initial aberrant transcript may not have had a selectiv nformation. This study was supported in part by Grants-in-Aid

advantage for proliferation. This idea is consistent with rom the Ministry of Health and Welfare of Japan for Pediatric
the lack of correlation of aberraRHIT transcripts with a Research and the 2nd Term Comprehensive 10-Year Strategy for

. . . Cancer Control.
poor prognosis in our series of osteosarcoma patients.

Further studies are required to clarify the roleFoflT
abnormalities in the neoplastic process and prognosis aiReceived March 17, 1998/Revised June 30, 1998/Accepted July
osteosarcoma. 3, 1998)
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