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Table 1. The diagnostic Distribution of patients.

20000 2000 20010 7000 OODOO OOO
00000000 00000 b0Uoooogo
00 100,00 0 OO0 10, 000000 bOo
000 10 ©0 0oDoO00 OooO0 100 oogo
OO0d (Table 1).

2.00 00

00O0DOdDoOoOo total RNAO OO0 OO
Trizol (Gibco/BRL, Life Technologies,
Gaithersburg, MD)O OOO0OO. RNase pro-
tection assay(RPA)O RiboQuant multi-probe
ribonuclease protection assay system(Phar-
mingen, San Diego)l OO0 OO0O lymphe
tactin(Ltn), RANTES, IP-10, MIP-1(3, MIP-q,
MCP-1, IL-8, O 1-309] 80 template DNAO
000 hck-5 probe O TNFH, LTB, TNF-q
IFNy, IFN-B3, TGFR, TGFE 0 TGH:O 80
00000 template DNAO 000 hck-3 setd
goodb obobo. booob oo ooo bo
OO0 OO0 reverse transcription-polymerase
chain reaction(RT-PCR)OJ RNA PCR
Kit(N808-0017 Perkin Elmer USA)O OOO0O
O RT-PCRD OO0 OOOO primedd OOO
000 @0 oOoo)yooo oo, ooooo. oo
0 10000 00000 O 0000 primer seq-
uenced] (Table 2)O OO. 0O O OO OO0OO

Benlan botall gnamt
Soft tissue Schwannoma MPRST
T amor Lyvmph node pemlasia Swvnovia Sarcoma
Anglolipoma Exira sheletal Evwing's Sarcome
Liposarcomsa
Bone Tumor Gilart Cell Tumnor kMesarchvinal Chondnosancoma

Dstedsancoms
Dsteosarcoma (recurrent)
Osteosarcoma (post- chemothrapy)
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Tabla 2., Primerg and PCR Condifiong

90 0 20 20030 —

PCR Product Frimers Sequences (3,37 Cycles Tmmﬂém;.
COGOAAATCOTOCOTGACAT
P-actm GAACTTTOCOIOATICTCOG L, o
CCAATTCTCAAACTGAADCTCOCAS 48 o
MICE-1 GTTAGCTOCCAGATTCT TOOOTTOTO
ATGFAAGETCTOOGOGGRCAC T
EANTES CTAGCTCATCTCOAAATAGTTO o "
—— GAATCATGCAGGTCTCCAC 38 -
GAGOGATOCAGA AGCTTON
—; ACCATOAAGCTCTOCOTOACTA 35 @
* GACCTOGAACTGAACTOAGCTGE
s ATOACTTOCAAGCTOOODOTS % &
TTATOAATTCT CAGCOCTCTT CAAMAACTTCTC
e BEAACCT OCAGTCTCAGCACS 31 9
GOGTACGITTCT AGAGAGAGET AC
ACTOAACTOOGCOTOCCAGTS & &
K GGCATGTTOCAGOCTCCTCA
- CAGABGOAAGAGTTCOCCAG P o
“ COTTOGTCTGOTAGGAGALG
o BATTCTCTTOOCTOTTACT OO - .
i) GTTHOACATT CAAGTOAGTTACIGA
i CETOTOOCAATTOAATOOOAOGE 4 i

COAGOCACAGTRACTOTACTCOTT

ub 00 b0o oooo oobobo.

3. 00 00

1) RNAO OO

00 000000 ooo OO0 OooOoo oo
OO0 00O Oopoo0oo0 oo o ooo oo o
O 0000 0O DO tirzol OO 1 ml OO0 OO
1.5ml 00 000 OO0 trizolBl O OO0 O
100 i OOOOCOO OO 1500 OO0 OoOO
oo0.0 0 4000 12,000 romO0 1500 O
0 0000 000 oOooog oo o o0g iso
propanoll 0000 -20000 1000 OOOO

U ob o000 ooo oooboob oooo ogg
ugb o0 obog ob 0 0.1% DEPCO OO0
0000 000 OO 20 OOO DEPCI 500
g bobo obobo oooob oo oo o
RT-PCR 00 RPAD OO0 OOOODO.

2) 000 0000 DOOO(reverse tran-
scriptase polymerase chainreaction; RT-PCR)

PCR OOOO OOO 100 ng/dd RNA 3 ul,
MgCI2(25 mM) 4 d, 10x PCR buffer 2 d,
dNTP 00O 2 g0 8 ul, RNase inhibitor 1 00,
reverse transcriptase(M-MLVRT : RAV-2) 1,
oligodTO1 Y0 OO0 RT OO 17 0 OO O
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Table 2, Summany of chemobing and cyiokinge aspressian in ool isoue and Bons bumod

CC chemaokine CAL chesmokine Cyokine
MCF=1 HEMIES -3 IP=10 GHO-a IMNF=a IFM=y
Saft tissus Barign 3 or3 33 A3 172 arl a3
ST

alggnant 444 4 dig 444 152 &4 44

Bamign 141 [Fik ] 141 11 141 141 1.1
Bona fumcr

Jalgnant i 4 dad 24 144 ard ad

00 mineral oild 0000 O 42000 1500
0000 cODNADO OO0OO0O0. 00 9900050
0,5000 500 0000 reverse transcrip-
tasel OOOO OO0 OO0 PCRO OOOODO.
PCR master mixtured MgCI2 (25 mM) 4 ul,
10x PCR buffer 8 yl 000 Taq polymerase
o.5ul OO0 OOUOCO DOOO OO vsoo OO
0 000.000 00 20 M O sense primer
0 antisense primer] 1 pl 0000 PCRO O
0 0O0O0. 000 thermal cycling ODOO MIP-
10 MIP-BO0 00O 94000 450 OO0 OO
OO0 00,62000 10 OO OO0 OO0 OOO
72000 10 000 OO0 OO0 00O oood
3500 thermal cyclingD O0OO0O0O B-actin,
IL-8, MCP-1, IFN-B, RANTES, GRO-dJ O
0 95000 150 000 000D oo, eoCcOO
300 00 0000 OO0 7200010000
00 00 000 Oooogg 300 thermal
cyclingl 00000, TNF-oO IFNyO OO 94
oo 10 000 OOooOO oo, sso0dn 10
0000 ooooor7200010300 000
00 00 000 O0oog 4000 thermal
cyclingl 0O0O0O0O, IP-100 OO 94000 45
0O 000 0DOoo oo, 000 10 00oo
00 0007200010 00000 OO OO
O 0000 3100 thermal cyclingd OO0 O
000 72000 100 OO0 O OO OO OOO
god0 0obob0o 000 oo bbb oo
O OooCo 00O 0ooOo oboo.ooo oo
DNAO 8% polyacrymaide gelO 00O 10 OO0

TAE bufferd 150 voltOO0 5000 OO 0OOO
O0. EtBr(0.5 /)0 200 0O O 0OOOO
O(band)l O0OO0ODO. DNA markerd0 O 100
bp DNA ladderd] OQOQOQOO.

3) RNase protection assay (RPA)

OO0 OO0 80 OOOOO 8OO0 OODOOO
mRNA 000 0000 OO0 RPAOODO OO
0 0000 000 RiboQuant 00O OO0 OO
O00000. 00 probe 000 000 [o0-*P]
UTP 10 ul, GACU pool 1 pyl, DTT 2 dl, 5X
transcription buffer 4 pyl, RPA template
set(hck-5) 1 g, RNasin 1 4, T7 polymerase
1o 0000 370,100 OO0 2 4 DNase
0O 0000 Oooo ooog 0o 20 mM EDTA
26 pl, Tris-saturated phenol 25 ul, chloro-
form:isoamylalchol (50:1) 25 |, Yeast tRNA
2 ul chloroform:isoamyl alcohol (50:1)0 OO
00 0D0O0O00O0 OO0 ooo ooo 50ul 4M
ammonium acetate, 250 J ice cold 100% 0O 0O
OO0 000 -7@@og 3000 000 o ogoo
000 0 0000 100 W0 OO0 90% OO0
O 0000000 00 ooo.Oo d sou
hybridization buffer0 00O 0000 OO O
scintillation counterD CPMO 0000 OO
00 -2000 ODOO0O0O. 00O total RNAO
00 0000 O hybridization buffer 8 fd
00 00 OO0 probdd 2 4 OOO0O OO
mineral oil0 OOO0O 900 O O O OOO 56
000 12016 00 UOOO0OOO. OO0 probel

I i [y |
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RNA 0000 150 00O 3700 OO 0O RNase
cocktail 100 00 oil O OO OO O 100 OO
OO0 00 0O 300 4500 ODOOOO OO 390
proteinase K buffer, 30 p proteinase K, 20u
yeast tRNAO 000 OODO0O proteinase K
cocktail OO0 O 0O0OO 18 pyilO0 OOOO
RNase digestl] oild 00O OO OOOOO O
00 proteinase cocktaild OO OO0 OO O
vortexX] 15 00 3700 O O 65 | tris-satu-
rated phenol, 65 p chloroform: isoamyl alco-
hol(50:1) U0 O O0O0OOO OO0 OOO O
O0o0d oo 0O 120 g 4M ammonium acetate,
650 W ice cold 100% UOOO OO0 OOOO O
0 0000000 000 000 9% ooono
0000000 ooooooo.oooooog
0 51X loading bufferD OO O OO OO0O
000 DOOO0d. 8% acryamide / 8 M ureall
OO0 0000 OO O wel 1000-2000 cpm
0000 probe size markerd OO0 OO0O O
0 0 250 VvODO O 200 30000 OO OO0O
ooooo.0 0 00 ODUoOo ooooo o
0000 100 00 00 o0oooo ooo oo
0O 00 -700 00 X-ray 000 O0O0O0O OOO
O ooouooooo.

4. 000 OO
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goft tiszue tumars

goodo 0o OO0 oboobooo oo ooooo
000 000 ooo, 00 0000 0O goo
00 000 0O00 D00 0000 oooo oo
o000 000 0000 opooog sPsg] OO
O Fishers exact test] O00O0O0O OO0 O0OO
ooo.

d g

1. 0000 000 000 00000 oooa
o ooooog oo oo

goodo oo voo ooOoO s00 b0booogd
total RNAO 00 0O RT-PCRI O0O0O0O CC O
o000 000 MCP-1, RANTES, CXC 00O
oo IL-8, IP-10, GRO-a O OOODOO TNFa
O IFNyO O 7000 0O0O0O OO0 ODODO OO
go0.00ooDb 1IL-8 0DOO000 TNF<oO O
U 0obo 000 oooo oo ooobo oooo
U 000 000 ooooD IFNyD OO0 OO0
uoog oooo 0o bboooog oo og
0 ooooo, 00 oooo bobobo oo og
00000 00 40 O 30 (75% )y 0 OO0O0O
U. RANTESO 00O 0O0OOOO OO 70 O 50,
oo0 50 0 4000 0000 0000 GRO-«
0O 00 oboo oo 20 010,000 500
2000 OO0 OO0 booo 0obo boo o
0 ob oooob bbb Dooo boo.og

bone tumors

benign malignant
s-aciv [

malignanl
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Fig. 1. Expression of MCP-1, IP-10 and IFN-g mRNA in the tissues of various soft tissue and bone tumors. Total
RNA was isolated from tumor tissues, and RT-PCR was performed with primers indicated as described in

materials and methods.
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Fig. 2. Chemokine mRNA expression in various soft tissue and bone tumor tissues. Total RNA was isolated and
analysed by Rnase protection assay. No.1: Schwannoma No.2: Mesenchymal chondrosarcoma No.3: MPNST,
No.4: Synovia sarcoma, No.5: Giantcell tumor, No.6: Extra skeletal Ewing’ s sarcoma, uP: unprotected probe.

0o MCP-1I0 IP-1Q1 OO OO OOOO OOO,
Jd oudb 0 00 obob oouobo og
oooooo, OO0 oOoooooo 2000%)y10
godoo0O((Table 3). OO0 OO0 OO0 OOO
0000 oob0ob bbb oo oo ogd
MCP-1, IP-10 O IFNyO O0O0O0O OO0 OO,
Fig. 1.00 O0OOOO MCP-IO OO0 OOO O
00 oo 0o 00 oo ooobo oo
0 ODO0O0O0 DO0OO0O OO0 oboo@mes-
enchymal chondrosarcoma)l OO0 O 1 00
oo MCP-11 OO0 OOOO OOO. 1P-100
00 oodbo oboo ooo, bo oooo oo
Ud 00b 000 bob0ob0o bbb ooo
0d oo MCP-10 0O0O0O ODOOOO OOO O
Oooo oo mr-100 000 000 ooo o oo
O.IFN-y OO 0O0O0O0ODO 0000 10@oa
0)do OO OOO OO0 oooo ooo og

10 (b0O00)o OO 000 oboo oooo
goodo bo bo oo oooo oo ooo
U IFNy 0000 000 000 0ogoo.

2. RPAO OO0 OO0OD OD O OODO
oooo o ooboooo oo oo

Lymphotactin(LTN), RANTES, IP-10,
MIP-T, MIP-13, MCP-1, IL-8, O 1-309] 80O
00000 TNF«, TNF-B, LT IFN-B, IFN-
y, TGFR, TGFR, O TGHxO 80 ODOOOO
000 000 00 000 000 0 00 RPAO
0 0000 OO 0D000 OO0 0D oooo oo
00 0 0ODO00O0 00 000 oopoo. oo
00 ooooo ogd MIP-, MIP-130 OO O
00 0000 0ooodo(giant cell tumon)d O
000 000 0000 000D oo oogo o
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Fig. 3. Cytokine mMRNA expression in soft tissue and
bone tumor specimens. Total RNA was isolated
and analysed by Rnase protection assay.
No.1:Giant cell tumor No.2: Schwannoma, No.3:
Mesenchymal chondrosarcoma, No.4: MPNST,
No.5: Synovial sarcoma, uP: unprotected probe.

O00. 0000 (schwannoma)l OO0O0OO(
synovial sarcoma)d 00 00000 O0O0O O
OO0 OO0 Ooooo MCP-1 OO0 OO OO
000 00 0O00 ODOoo.doD ooooo
0000 ooog (Malignant peripheral nerve
sheath tumor) 00 000 OO0 OO0 OOOO
00000 0Oo0ooo 0o 1L-g ooooo o
00 ODO0oO0o.0oooooo oo Mep-1o O
0O 000 00000 OO0 oooo oo oo o
000 U0 0000 oooogd(rig- 2. 00O
000 000 oo 00D ocoooo ooo od
000 0000 00000 Oooog gooogo
TGR3 isoform 0O, TGFR, TGFRO OO OO0
000 o0 oodFig- 3).

3. 000 0000 000 ooo0 ooooo
o0ooo0O o oooooboo oo oo

ugbo oboooobo oo b0 bobo oboooog
ooodg 0 ooooob Oooo ooooo odg

20030 —
RO O
MICHE-1 = [HF=a
FANTES = IFhH—y
il — — B
iL-8 m B-ACTIM

Fig. 4. Expression of cytokine and chemokine mRNAs
in the tissues of primary osteosarcoma and recur-
rent osteosarcoma. Total RNA was isolated from
bone tumor tissues, and RT-PCR was performed
with primers indicated. RO: recurrent osteosarco-
ma, O: primary osteosarcoma.

uP RO O
TGFp2
TGFp1 « TGFp2
“ TGFp1
L32
GAPDH

Fig. 5. TGF-B isoform mRNASs expression in the tissues
of primary and recurrent osteosarcoma. Total
RNA was isolated and analysed by Rnase protec-
tion assay. RO: recurrent osteosarcoma, O: pri-
mary osteosarcoma uP: unprotected probe.

ood. oo o000 bo OO0 oog bo
oboo oooo O bObbboO00o 0obo0 IFNyOd
gooo, oboooo o oobobo ob booog
U0 oo0o b0 oob obboo 0o oobooo
0O 0000O0. 000 o000 OO0 IFENGD O
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Fig. 6. Expression of cytokine and chemokine mRNAs in the tissues of osteosarcoma. Total RNA was isolated from
tumor tissues, and RT-PCR was performed with primers indicated. A: tissue obtained from primary osteosar-
coma B: tissue obtained after chemotherapy in same patient.

Tarp: [ ToFp:
i Fhi- TGERE Eh-

TaFpE " Tacp . P
THiPE

1.'I F TEFpI

| THaFgEi
L2 -

LIE [
AFH [ GAFDHE

Fig. 7. TGF-B isoform mRNA expression in the tissues
of osteosarcoma. Total RNA was isolated and
analysed by Rnase protection assay. A: tissue
obtained from primary osteosarcoma B: tissue
obtained after chemotherapy in same patient. uP:
unprotected probe.

OO0 UoU0oo Ooooo oo oooo, GRO-a
0O RANTESO 00O 0OO0OO OOO. ODOO
IFNyOOOO 00 00 oooooo oo oo
0 0000 U0 OO0 000 oooo o oo
0 00000(Fig. 4). TGFB isofornty 00O O
000 000 000 000 TGH, TGFR, O
TGHxO 30 isoform O TGH3, TGFZRO OO
00 oooooo, oo Doo oboo od
TGHOO OOO0O, 000 OO OO0 Oooo

000 00 000 0000(Fig. 5).

4. 000000 O ODoODODO boobo b
gooooobo oo

0000 00 00000 0000 oooood
000000000000 oooo oooo
000000 RT-PCRRO RPAOOD OO OO
0o00. 000000 o0 00O ooo Oog oo
MCP-1, RANTES, IL-8, IP-10, TNF-0, IFN-
yOIFNSD 000 OO0 000 OO0 00O oo
00 0000 00000 00 RANTES! IFN-
0 OO0 OOCO UO0O0OC0 0O CDOooooo od
00 O0D0O0(Fig. 6). RPAO OO TGH3 isoform
0O 00 000 ooooog, oo oo oodg
TGHxO OO0 TGH}, O TGHXU OOO OO
0 000 00O O0O0OD0 odoog Teoaoo
O 000 OoooooEig. 7).

U g

U0 oooo bob bbbooo oobo oo o
b oo oo ooooo oo oooo oog,
gooo 0obo bo 0obo bo obo boo
o0 00 oooo0. 00 0O oo bo boo
oo oo o oo oooo obobobooo oo o
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b 0oododo 0o oooobb obo oooo oo
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0000 0000 000 invitro OOOOO. O
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00*® 000 00,00 000000 00 00
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O 0000 Ooob ooboO0 MCP-1, 1IP-10 O
IFNyO 00000 000 00 0ooo oo o
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U ooooboobobb ToOLOD 000 004
0 000000000 OoOoOcb4000 Qo0
0O 000 0000 CD4 00000 Thi, Th2O
goooo oobb boo bob oooood
D 000 0000 000 000 OO0 MCP-1
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oooo oo 0000 Oob 0b0o Oooo bo
ub OO0 OoO0oo IFNyO 000 00 Do
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U ooooobobobo bob oo oo o oog
ugb ooo ob ooo oo, b0 boooo oo
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ugb ooo oooag, oo ooo oo oo oo
oo ob0o ooo bo bo boob. 00 oo
good IFNyO OO0 0000 I1P-1 000
OO0 IFNyO ODO0O0O DO P20 000 OOO
g oobbobobobo 0booooooaoo,
o0 ooobo ooo bob ipP-2d ODODO OO0
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o0 s8d bboboobO 00 OO0 00 oogog o
ug, oo oo oobb 0o oo 0oooog og
ob 00 o0 000 o000 oo oob oo
oo. sl 0DOOoDOO0 0ODODO 000 RPAD O
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The Expression of Chemokine mRNAsin Musculoskeletal Tumors
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Purpose: The current study was designed to investigate the expression pattern of chemokine
in musculoskeletal tumors, and between primary osteosarcoma and recurred, and post-
chemotherapy one.

Materials and methods: Ten primary soft tissue and bone tumors, one primary, one recurred,
one post-chemotherapy osteosarcoma, and one normal control patients were included in the cur-
rent study. RT-PCR and RPA were used for the investigation of the expression of cytokines and
chemokines. Fisher’ s exact test in SPSS was used for the statistical analysis.

Results: IL-8 and TNF-a were expressed in all tumor tissues, IFN-y wasin all except two
cases, RANTES was in 5 soft tissue tumors and 4 bone tumors, GRO-a was in one soft tissue
tumor and 2 bone tumors, and MCP-1 and 1P-10 were in two bone tumors and in all the other
group. In recurred osteosarcoma all the cytokines and chemokines were expressed, and the
degree of the expression was stronger than the primary, except IFN-y. After chemotherapy,
RANTES, IFN- and TGFp; among the TGF isoforms were expressed.

Conclusion: There were differences in the expression of cytokines and chemokines in some
different bone and soft tissue tumors, even though it was impossible to support this statistically
due to small numbers of cases. The expression pattern of IFN-y and TGF-[3 isoform in osteosar-
coma could be used for the study of tumor recurrence and the changes after chemotherapy.
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