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A A F(chromosome translocation)s= ¥ @AAS] ddo] Hojx] tpe} thE HMAR o]Fdh= HHo=
T¥ A (oncogenes)E WHEAY (human cancers)s frEels FH 7|25 F gtuolth(l).  AREe] €]
=24 JNA AZ5F(extraskeletal myxoid chondrosarcomas, EMCs)2 574 aA4A oo o3& Yehdes o
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AAA AR t(9:22)(q22;q12)  HEE t(9;17)(q225q11.2)E  FukskE ©l,  o]& 9g22¢]  9A g
TEC(Translocated in Extraskeletal Chondrosarcomas) -F+ZAXFe} 22q120] € %3+ EWS(EwingS sarcoma) 7=k

T 17q12.290] 923+ hTAF;68(human TATA-binding protein-associated factor 11 68) FdAE X g3lt}(5,

6). Hol, UF ENC #AEo] 3qll-ql2 91X Ul TFG(TRK fused gene) F31AFe} 9922 914 Wl TEC H-31#
S xFshe t(3;9)(qll-q12;q22) 9] A S Futehs Aoz W Hu(T).

A TFG F-AA= AlEe #AAH 5 o3 (papillary thyroid carcinoma)ol] A NTRK1 -f-%%}¢] %a T EY

2A %7@5}9}0:4(8) A&A hAE HYZF(anaplastic large-cell lymphomas) EAtoll A= ALK & =}¢} 3+
A g GAA AR EgET(9).  TFG FrAAE Abgre 3 FAA o] G (gmarm)oll X Eta & 9
A= XA dldS AFYGeTh(8).  TFG cDNA®] & o] 1,677 bp=, Phox®} Bemlp(PB1) -2 A4
ol 7154 THelE, 3stube] (Clecoiled coil) =m<el = SPYGQ(serine, proine, tyrosine, glycine,
glutamine)—F3 29 (rich region)S XE3FFE= 400712 ofm|eato 2 o] Fojx dulaS <lmd3r(10).
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S VA E H, o)F 9 1 % 9% 2= A% TEC mRNA2 5'-UTS(untranslated sequence)oﬂ af el (14).
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(breakpoint)©] 2712] @A doll EAsts FEFUE FAAEL] JER EAste] G AF o &

A¥ = FA2 A E(gene fusion expression). 53], $ako] Ag-7F A Hao A oS B Aot
A FRAEE A GEel wep el Ay == vlg RIwst 1 H‘ﬁﬂ: H, & S°f MLL-MLT3
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FAAeR, 434 HAFA 2 FAA §EAE 5T, 9y ¢ JEFTE xFete 9 9 Y Tl
T 0 Qa}ouﬂl(Rabblts, T. H., Nature 372(6502): 143-149(1994)), ¢t£3} e 2bu] Z oo A=

2= At =+ 59, T2 54 §EA7F A (Tomlins, S. A., et al., Science 310(5748):
644-648(2005)), %A (Bongarzone, 1., et al., Cancer Res. 54(11): 2979-2985(1994); Kroll, T. G., et
al., Science 289(5483): 1357-1360(2000)), X #(Soda, M., et al., Nature 448(7153): 561-566(2007))<]
AFoA ERIHAE Hl, o= 7] TEEA T FFATE bl vig- WIHEA EAgthE s Ko

A=)

=]
=

Z1}. dE Eo], AEA A HAFAE we gy Yz U S EZ(dAY, 194 EUE)A EAFH
on wAEd,  wWdyW 9 PEFAel daA A WdITREY = TAE-F8A f47 ANg

(rearrangement)?] AA Ao | 2HE Zefyo] A AAMA W(intra—chromosomal) ArjE Bt}
238 AMA (inter—chromosomal)e] AMAE ofr|gtt}. AMA AFE H-HEZFAH MXE FEE, 53
FTEAA E2 HEE HAsta 9Y A AFREL A oA BaH .

o)

IT

H oo 3q11-q12 YA W TFG(TRK fused gene) FAAFe} 9q22 91x W TEC #HA= %3]—% t(3;9)(ql1-
ql2;q22)2] AMA HAHE T LI T TFG-TEC 3 wrl o] A7F EMC FAE0A A5 FHATE AR
LI ESi=

2 ogwlo] oy FEH o wEd, *J st TFG-TEC &3 whiae 7Trge] 6WHA QEZI TECO 2HA QEE

7ve] QaA Al o8] TFGNID) —ASD— TEC R oo, e Asp(D) ol =2F 7] A A
HE T3 TFGe AFHoNA Fald G wEelQEele] =9} TECS AFHoA fFald A 2 T 7w e =7}
WA YA E = ofr Ak Zr]elT),

2 Iy AEL 7] TFG-TEC @eidoe] B TEC @i e] Ad Eolgda 78 4 gle AQE Sold o2 DNAY
Agtsls @ wuldoela A7) g% ©EE U TFGINTD) 7} 748 gt A o] & Q1AM (tansactivator) 2 7] 53 The
AR S Al om, olo 7]Zx3ste] 7] TRGINID)E o] &3 T A3t o e Xad& Ex9 7)o
483131

2o oy oo wEw, B e TRG-TEC §F v U TRGINID)E= Hol&dAd wwel
(transactivation domain)©o.Z 7)%sli, A7) TFGINTD)S] PB1 =Wl 2 SPYGQ-ZH H9(SPYGQ-rich

regions)= FE-2 ¢l Ho]&Al(partial transactivation)< 7}zIt}.

2 dge] maw, 4 TFG-2129 wFaEte]= Ad 2 TEC-93d 7 Eel= AES 233t Al
Fo| AFEAS HE=AG Hodge] [jEYoEtels MES ¥dtele Al¥EE EWEA AdHA
eggu:], FARoRZE= 2037 AEE E3sirh 2 Ao ~g8Yd WS AFstuA AFSEE 8o "AlY
5" TRG-TEC €3 Fdxe] @d = A7 8 aide @4d 4ds vAs A o35 HAs] 2

. = %
slod =Tl A o] gH = v EZE ousitt. AV AIPERL gstER, AdEAs SElawEd L
Elo]=, siRNA(small interference RNA), shRNA(small hairpin RNA X+
miRNA(microRNA), Ete]= B M FEHES x¥aht, old dgx= 32 ofyrh,

ool g el oa EAE = Adedel deheddd 44, 9 d%tE e afeEl] Ed=
(70, Az == 24 fgFe)d & do. AdEdS 4 £ Jd e goludziy 45
T U o7 ekl dolreeE du W A sAH] 3 &g setE doln e

Maybridge Chemical Co.(UK), Comgenex(USA), Brandon Associates(USA), Microsource(USA) 2 Sigma-
Aldrich(USA)elld  Fdx ez 9 7lssie, HA 329 dlojBglgl= Pan Laboratories(USA) 2
MycoSearch(USA) ol A g4 o= :r“?:] 7Festth. AP ERS A FAE g 23 elolu g Wy
of o8 A& F Jon, dF , AESHA ol g, 1 A=A E HHd i e A gtolHy
7% E 94

R
ol g5h G

grl

2] (spatially addressable parallel solid phase or solution phase libraries), HAEFA
gholu el Wy, "I-H|= 1-stEE" delHde] Wy, aelal Msk amvtEae] A
golu e Wl o3 & = Urt. EA golv el Al WH-S | DeWitt, et al., Proc. Natl.
Acad. Sci. U.S.A. 90, 6909, 1993; Erb, et al., Proc. Natl. Acad. Sci. U.S.A. 91, 11422, 1994;
Zuckermann, et al., J. Med. Chem. 37, 2678, 1994; Cho et al., Science 261, 1303, 1993; Carell, et al.,
Angew. Chem. Int. FEd. Engl. 33, 2059, 1994; Carell, et al., Angew. Chem. Int. Ed. Engl. 33, 2061;
Gallop, et al., J. Med. Chem. 37, 1233, 1994 %ol 7|A % o] g)

o
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o . WA oA go] "AH A (complementary)"S Ao EAI T ojdy %
A, HP%"E;@PH]E Agsra 231 shellA EAlA SE|ayrEd S Efe] =t ER(A Y, TFG-TEC &%
Fr 2 ot AER FWE] AEAQ RS ou|etE ZoR St e 1 o] W aujA
(mlsmatch) ?37]7\1%% 7Hd ¢ 9o, Adx oz AW A (substantially complementary) & HA3] AW A
(perfectly complementary)Ql & E% “‘iﬂé}% oqulE 7HAH, B FAHOZE 3] dRAQd RS
ojujgtel.  <HEAlA SEAFEUS eol= 6 WA 100 f71elaL, Bt} TR RE= 8 WA 60 9
7lela, 7pd FAA 2= 10 WA 40 §17]e)th.

:,1
" H
lo

2 oo A go] "siRNA"E RNA W EE A AAEEAS A e A BAE orgt (A
WO 00/44895, WO 01/36646, WO 99/32619, WO 01/29058, WO 99/07409 = WO 00/44914). siRNA®E ¥3 &=}
o BEES AT 7] "ol & fFHA Yok Mo REA EE §d AR HHoR AFEct.
siRNAE A&, e, 29 @ 7AZdA Aoz BAEHo Y, Htol| siRNAE 7H/o] &3t L /F
E Aol 285Uk Degot S, et al., 2002; Degot S, et al., 2004; Ballut L, et al., 2005).

woubgel Al o] 48 = gl siRNA BAb, Al JheHelE Ho), TRG-TEC $3 24 kA A ks
(corresponding) M <@)@ QHEJA2 7he (el & Eof, TFG-TEC 3 F%2F mRNA M Fell drAQl Ad)o] M=
Bojel fAste] o) FAE ot TEE /A 4 ok ER, B owgdy ol8d & e siRNA
A=, A3 E A (self-complementary) Al 2 QHEJ Al 7hehE 7FA] = F=

SiRNAE RNAZI2] #-& o] F& o|FAkE RNA o] hds] 4g o
= 977} AH A oA OJ—_O_)’ W (dulo] AL &3k
o] &= 4 ). TAHoRZE AA| dolx 10 WX

A Ry § FAFe s 20 WA 70 A7l

g
B odoll A 80 "shRNA(small hairpin RNA 3= short hairpin RNA)"& A3k & o
J

3 A BS w=E RNAY
MEE deblH, o= RNA IME Foll Fd4 FdS AAddaAT]= b ol8d & Atk shRNAE Al
=9l 8 WEE o] &3t shRNAE AT F e U6 Z2REE T2 olgdrt.  olzfg WEE 4 A x
= 4 19 & A== vk shRNA Fojx FxE AX i

) 3
gro] fF12 Atd®de]l frdd 3z

siRNAZ E-3 5 o] RNA-f-%= AL @ 53 (RNA-induced silencing complex)ol] 2 &%
el iRNAll A}-5-8}+=(matched) mRNAo| A3tsle] Fs|A|ZIT). SshRNA+= RNA ™

AAbs ), EZfEE AEZolM shRNA AAEE AIE7F shRNAS whole] s g0 = Q14ste] Wo] sk 3t

A7 IHAE WES oA T 2 TS, shRNAE 21E B ohE A2FlAE o] & °

ZEREZF WrEAl agh A2 ofurt. “‘j«] Foll= g AEe A5 dd vES B AEH

ol TZFEQ CaMV(cauliflower mosaic virus) 35S iiEEV]- ol&d &

b
2]

9t}

2 @AAe &o] "ulo] I ZRNA(microRNA, miRNA)"h 21-2570¢] ¥ Ze QEFol= o] whelslek RNA EAFEA
mRNA(messengerRNA) 9] 3-UTRol Agtsle] RN ES] FHA LS Aojsles E2S eERWATH(Bartel DP, et
al., Cell, 23;116(2): 281-297(2004)). miRNA®] A& Drosha(RNaselll type &A)ol o&f ~gl-Fx
z°] AT miRNA(pre-miRNA)Z ¥HEojx|a1, MEAR o]Fale] tholx(Dicer)el ©J3 Hwwo] <3t
miRNAZ WFEo]Z 5 [Kim VN, et al., Nat Rev Mol Cell Biol., 6(5): 376-385(2005)]. <3t uje} o] A
Z% miRNAE A d S Ao RN A AxFa B A, AL, P SOl dof st
[Wienholds E, er al., Science, 309(5732): 310-311(2005); Nelson P, et al., Trends Biochem Sci., 28:
534-540(2003); Lee RC, et al., Cell, 75: 843-854(1993); % Esquela—Kerscher A, et al., Nat Rev Cancer,
6: 259-269(2006)].

¥ AAIA gol gl =rE Aeel= Agel 3 chumit WlEe] N A FHA AN »

A euad. 2 wyel feelmi gl AR Hohd g4 W, 58 28 $4 7% (solid-

phase synthesis techniques)ol W&} AZE 4 AWMerrifield, J. Amer. Chem Soc. 85: 2149-54(1963);

Stewart, et al., Solid Phase Peptide Synthesis, 2nd. ed., Pierce Chem. Co.: Rockford, 111(1984)).

of, Ald=del Ald AEolAM TFG-TEC &3 FdAFe]l 2d = TFG-TEC 3 @ide 245

4R WEY R Ael SAE o) AT e Rel QAR glod, 59 s, & el o)
5] 3} 3}
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A-QlzY fFEUEel= Ad 2 TFGINID)-912Y 72 SEtol= AEe 27 AEES Al1A 4 (GenBank
Accession No. NM_001007565.2), A €55 A2/ < (GenBank Accession No. NM_006981.3), AMEEF A34<L
(GenBank Accession Nos. NM_001007565.2 % NM_006981.3¢] &3 A<¥) 2 MIE=Z 44 < (GenBank
Accession No. NM_001007565.29] AH MA)Z dreo] 9o Z} 7EyLEe]s MEREYH 43y E=E ¢
MAS o] ofuit MEL MIEZE A54H(GenBank Accession No. NP_001007566.1), AEEZ A6Ad
(GenBank Accession No. NP_008912.2), A ¥EEZ  A|74 < (GenBank Accession Nos. NP_001007566.1 %
NP_008912.29] &3 M) 2@ MIEZ A8 <F (GenBank Accession No. NP_001007566.12] A <)ol 7] A
wof 3l
Bodge] o FRlde] maw, B odge] g3 fdake] 232 PR(polymerase chain reaction)ell e}
AEE 5 2 2 ol ofn Fddo mEW, 2 W] Ztolw= FHA FF WS- (amplification
reactions)ol] o]g&¥ T},

PRE 7b4 & el 4 2% dyom, 1o we wHn $85] AwEel Ak, 2 BAAel /A
g0l "FE WS AN BAT FHaE WS AT, OFd FF W3Eo] YA nusef go
o, ol FEEL AANS(PR)I(MF 53] A4,683,195%, 44,683,202 % A4,800,159%), A AA-FF

4 AHHE-S-(RT-PCR) (Sambrook 5, Molecular Cloning. A Laboratory Manual, 3rd ed. Cold Spring Harbor
Press(2001)), Miller, H. I.(WO 89/06700) % Davey, C. 5 (EP 329,822)2] W%, HE]Z= 2 PCR(McPherson
and Moller, 2000), #]7}o}A] 14 wk$-(ligase chain reaction; LCR), Gap-LCR(WO 90/01069), & <Aaf wt
S (repair chain reaction; EP 439,182), HA-5A FZ(transcription-mediated amplification, TMA; WO
88/10315), A7} A @719 EA(self sustained sequence replication; WO 90/06995), E}Zl Z&] W24
LEE 97| Ee HAeH ZZ(selective amplification of target polynucleotide sequences)(W]= E3| A
6,410,276%), AN~ ME Ztoln] FFas A HhS(consensus sequence primed polymerase chain
reaction, CP-PCR; W= 53] #|4,437,975%), do|¥ =Zgtol® FFas A whS(arbitrarily primed
polymerase chain reaction, AP-PCR; W= 53] #]5,413,909% 2 A|5,861,245%), AL 471449 7|dt =X
(nucleic acid sequence based amplification, NASBA; W= 53] #|5,130,238%, #15,409,818%, 15,554,517
& 2 #6,063,603%) ® 7= X8+ FZ(strand displacement amplification)& E3Fsl}, old A=
goul 19 WMAAMEGL B wAAe HEZ AYEC) AHE 7Hs e e S UHES AR5 A
5,242,794%., A|5,494,810%, #14,988,617% 9 w= 53] #09/854,3175] 7]%% o] rt.

2 Aol A AFREE fo] "Etolw"E SR Qe EE u|she Ao R, AN (FH ) AFEA
)l xutolm A% AHEC] Aol fFEEe 2, 5, wEUSEOI=S DNA FEAS e FRAY =4,
Al e 25X pHe] oA FAAY Ao R 8T ¢ vk, FAH SR, Ztolw = T SA]E
ByEdQEolzeln wdsfolrt. B WA o]&FE Zgolw = AA(naturally occurring) dNMP(Z,
dAMP, dGMP, dCMP % dIMP), W& wEHLEl=E EE H-AA FEHQEel=s X3S 5 3 TS,
zepolnl = PRI B =R Xad 5 9

zopolmE, FHAY] A stollA A% bEe] S ZetoUAA F AS BER FWs| Holof gt}
Zglolm o] A3t Aol vt @4, oAy, 2%, $&Fof @ Zao]lme] A A(source)ol wEk A
o} 2 @AY go] "ojdy" mE "oy e FF it S IUSAFEELEelE EE Fito]
W] (apposition) ¥ = RS usin], 7] WA= TV wEASEEE FEANA 8 I = 1
of dFFol FrA A EAE s s,

o] WS Zefo|E o] &sto] AAske Agolle, A SF WS AAlstel 24 i (A
=T J

2937 Ml Hi= TRG-TEC 44 ENC AlE)olA mRNAS FE3sted HEste Zlojoh.  whapA, & wia 944
o7 A8 e mRNAZS FHo® &l mRNA B cDNAYl ZAdstsE ZglolE o] &3dle] fAA HZ w3S
A A8k

mRNAZ:

471 s, AR(FAFoRE, ME)AA F RNAE B, F RNAE EdsteE A2 24
TAE EAFe] Wbl wEl AAE 4 duh(FF: Sambrook, J., et al., Molecular Cloning. A Laboratory
Manual, 3rd ed. Cold Spring Harbor Press(2001); Tesniere, C., et al., Plant Mol. Biol. Rep., 9:
242(1991); Ausubel, F. M., et al., Current Protocols in Molecular Biology, John Willey & Sons(1987);
9 Chomczynski, P., et al., Anal. Biochem. 162: 156(1987)).  o|lzid], TrizolS o] &3t &olatAl Al
o] & RNAE #2184 9t o]o], B E mRNAZF-EH cDNAE FAstal, ©] cDNAE S&3io). 2 g
4o F RNAE M EEFE s = Zlol7] wjiEo], mRNAS Hebol= ZE]-A HYS zZal 9lom, oy
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e BEAS o]&3t 23 dT Zgtolw E IHAL 45 o] 83519 cDNAS &olstA AT & Aop(H=x:
PNAS USA, 85: 8998(1988); Libert F, et al., Science, 244: 569(1989); % Sambrook, J., et al.,
Molecular Cloning. A Laboratory Manual, 3rd ed. Cold Spring Harbor Press(2001)).  ©]¢f, "ITJ_X}‘ —
WS Z3lo] 4 cDNAE %3,

oo o] &EE Zgtolule FE O g H9lol] EA3} e ofdyHo], olF FxE AT, ol
3l ol FXE FAste W FAEsE ik £Asle] 23S Joseph Sambrook, 5, Molecular Cloning, A
Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.(2001) ¥ Haymes, B.
D., %, Nucleic Acid Hybridization, A Practical Approach, IRL Press, Washington, D.C. (1985)cl 7}A] %
o] 9

2 AN &o] "E&A 3 (hybridization)"w= 2709 @ Zhe #ate] AR A 7] MEES] Fo¥ (pairin
g)ol 9Jste] o]FA| FE(duplex structure)E FAdshe AS gu|gtt. st 9 7k @Al AE 3¢
o] Ar Aol bdF A g-(perfect match) dojupAY X w2~ x| (mismatch) A717F EAStl % dold
k. EAs] Fed FuAo A EAI W3 o wel 2ed 5 glon, 53] 2xd 9§
=434 5 9 gol rojdg " "= Apelvt flom, & WA A & HT)

RSl DNA FREL7F B el FFo o8 S on, B coli A FHEL 19 Feluts v, el
4 DNA FHEA L el ostold 7 VA $HEAE TFAT.  mFsIE, FRELE BFE u

R
gdo} FToRFEH d& F o= dorHAd DN FHAEAelA, olE  Thermus aquaticus(Taq), Thermus
thermophilus(Tth),  Thermus  filiformis, Thermis flavus,  Thermococcus literalis, Pyrococcus
furiosus(Pfu), Thermus antranikianii, Thermus caldophilus, Thermus chliarophilus, Thermus flavus,
Thermus igniterrae, Thermus lacteus, Thermus oshimai, Thermus ruber, Thermus rubens, Thermus
scotoductus, Thermus silvanus, Thermus species Z05, Thermus species sps 17, Thermus thermophilus,

Thermotoga maritima, Thermotoga neapolitana % Thermosipho africanus® DNA S& &S E3FSFA|RE, oo

FAY = A2 o

S UbSS AAE o, dhg g0 WkSo] Hed ARES HEoR AFss Aol wigEHsyg.  FE

So Fed HAEE IFE, FTF o] AR Fro| AdAHor ATEA e HE U*S ou it
2+ _

Mg o} #2 Z<QIA}F, dATP, dCTP, dGIP ¥ dTTPE AWste o% AL/l @49 § IS ARZE vg T35

AFsteE Aol AwETh, FZ WkLo o]&HE RE 458 Y3t Uke Ao &4 AEHY F Yt

AR SFNE BE GAhE0] A s 2y TSRS . wEhA] B ode] SF AL v E

o Hrhel e e W3 glo] vl whgEoA AAE 4= gl

oo 9lojA] ojd# 2 Bl wEHQE|E Ada} Zlelw Alojof] Eo|x AFES 7lEEHA st 9F

zZ74 sl A AN, odHS 3 AAXAL A E-9EZo|w F9 3737 WMo uet thust)

weba, 2 o] WS (DNAE o] fslE ZZuklo) 7)xdte] AAEE ALoE=, FAAeR (i) TFG-TEC
&3 42 W TFGINTD) FEdlQElol= AP AR Z e Zgtoln Md 2L TFG-TEC ¢ Fd=+ W TEC

'l T
SY QElol= Aol FRARI Eepoln AMAES o]&ste] FH WS AAstE Wl B (i) 47 FF 9
<o AdEs FAske dAE e

Feet TF g ANES A AUGTS sha, 1 2¥ YAEHE NEE BF 2 B4 e 24 TRG-TEC &
Azt 2d 2 24 §5E gl Uy

TEgh, TFG-TEC &3 Wid o] Wstes Waad, HAsHA A, PAbsaald, 28 E3Y, A9
A, ELISA(enzyme-linked immunosorbent assay), 4*]-ELISA, A & AA B4, ag9jx M=¢x E4S

LA, olo] @AHE A o,

A7) AR we Woggae HMHS Enzyme Immunoassay, E. T. Maggio, ed., CRC Press, Boca Raton,
Florida, 1980; Gaastra, W., Enzyme-linked immunosorbent assay(ELISA), in Methods in Molecular Biology,
Vol. 1, Walker, J.M. ed., Humana Press, NJ, 1984; % Ed Harlow and David Lane, Using Antibodies:A
Laboratory Manual, Cold Spring Harbor Laboratory Press, 1999¢] 7]aj=|o] lom A7) Ed& B A4
of FEEA et

ds 5o, ¥ 2 WRo] WAbeH AR Wl wel AXH= 4, WAbeEAdadid, ¢, 1,



[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

ZIHSd 10-2014-0113135

PY V)2 dolEgE aAst B owye v BEAEs 7AEss o oled 4 g

o o] Wbnjo] ELISA WA 02 AAE= AS, 4y (1) #A8A ke mAe] AlX Als #3lEs
aA 7)ol EHel s BA; (1) GAFAZAL B tF FAS 4] AL BABS WA
@A (i) 47 WA (1)) Anee marh AR olAAsh weAsE Wi R (iv) 47 Ghel ¥
Ao ZAste WA FHo Egu

7] 1A AR A Ae Bases Fvaan, Feaga 2 BEaAq), fu, F4 wi Aol
W, wo FAHozE vholazetely Felo]Eolth,

A7) olARA ARE mAn WANE, FPYe, PR £= A8 weE Fdss 5
s, ool FANA Fom, dE Sol, A Tasteloldl, B-gEATA, Ex Yl B G
chobAl, FAIFebolAl W Al EAE Ppd EFAT. Y] olAGA AYSHE HAEA 2TA Este

OofAIZ} o] gH = AddE, VEEA BEEEREEY XA E(BCIP), UER EF HEZHZR(NBD),
W32 E-AS-B1-32 2= 7] ] E (naphthol-AS-Bl-phosphate) % ECF(enhanced chemifluorescence)$} #2 wrainh-g-
7140l o] g¥ i, T2 #rlq] HFAITolA L o] &HE AgoE FEREUZE, ofn i drtubE, tojr| e
HAD, D-FAHAA, FAALDRA-N-HEolae g UEHCE), d4aFA WA JdeHz2, Frus, 4F9s
d= A (10-oFAE-3,7-tslo] =FA A =5A ), HYR(p-—phenylenediamine-HCl ~ and  pyrocatechol),
TMB(tetramethylbenzidine), ABTS(2,2'-Azine-di[3-ethylbenzthiazoline sulfonatel), o3| #t]o}l(0OPD)
4 yxE/golrd, FFIA SAtolAel  t-NBT(nitroblue tetrazolium) %  m-PMS(phenzaine
methosulfate) ¥ 22 7]do] o] 84 4 U},

Hoakgdo] wbwlo] AA]-ELISA WAooz AAEHE A9 =,
antibody) 24 £ 2] glA(A AW, TFG-TEC €3 wd)eol i3tk A= 14 7]
As (i1) 28A} AX A8E WSAZI= @A (i) 7] 94 (1) 9] 75_3%%% Al:é% WA A] 7]
dol&o] A= o] ar, TFG-TEC &3 @] Solxo= nhgsti= AEIA L
A7 @A 9 (iv) 7] delER N HAsE A1dSs 543 4AE g

f\
[N

@

—t

@

o

—t

5

i)

o

5

—t+

o

S

[@N

&

<

RS

=

oo rr

A7 AE A= AE sbsd A29S WA= dolES sxu 9t} 7 Eo|re
shetE A (el 7T), vlo]QEl), A (LY Eavfrlobdl, ~ZgEA T, 4 dt] Aol 2 A
OJEIE Py, WASER(AY, €, 1, P 2S5, FF2A(qgA, T2eeal), B3, sishe

HE2( chemiluminescent) ¥ FRET(fluorescence resonance energy transfer)S X3&3FL, oo A E = A
S olytt., theksk glolE 2 golEy WHH-S Ed Harlow and David Lane, Using Antibodies:A Laboratory

Manual, Cold Spring Harbor Laboratory Press, 1999¢] 7]Al=]e] ¢)

2F7] ELISA W o 7”7‘4—ELISA ‘ﬂ”é‘ﬂ]*i HEAQ axe A FH = Aade FHHL FdAd FAE
ket e weEl AAE 4 .oolgd Aade] AES B ouhyo] el AAHY mE AR BAS
7VestA sk, wkd, i‘ﬂ"]%i/ﬂ nlo]QElo] o] &3 o AERERHOR  FAHEokA| 7} o] &8
AgolE FAHYOR ANadS fol8A A& 5 Ut}

A, TFG-TEC &% 9ol &2 TECO ofef Al 24 S e BeiEy fdake] 23S SA4Fe =N

Eodlm o] ojul FEoo] wpEw B oulbg o] TRG-TEC &% wrd$ TEC BE A ¥ (consensus sequence; A4
55 A9 AEstd d2EWH FAAES AAE FZe

B oo ol FE o] waw, E gyl TRG-TEC §3 v o] AA ZHXHE ge2EY 14}
= Skp2, L-Myc, SOCS2 R STAT-3% E33lx|ut, o]d] A= AL oy},

M

=}

|

B ougel e PEE FA4E o &% ool

2}
4, (a) (i) ZEZEEI ﬂ% Ao AA" TFG-TEC 3% @Hd-Ad=Y 2 =
g ; 9 (11) A7) TRG-TEC &8 v do ol A& o & (positively) FAEH+= TRREHO| FFHoz 4
Ad YXE FHAE 2§ WEHE JAASE 557 Axe AdEEES A
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FAA A go] TR RE"

2 = 3

g o] g wWEo A TFG-TEC €3 9 d-Qlad w2 Eols Age 7] 2R 4}

#Ao., B maAoA & "FAeH o7 A H(operatively linked)"S A IF FH A Y(d: TEEE
Aa, Aad Ad, e AARREAR A AX9 oo thE ik Ad Alele] 7E A Ajfs ofH
st , oo o3 v 2E AEL A7) tE ik Ade] A E/EE HYS 2™ dd

2 agel olgE & ole ¥HE dAdA FF AR EE Eek2v=(d: pMV, pGEX series, pcDNA
series, pM, pSC101, ColEl, pBR322, pUC8/9 pHC79, pUC19, pET ), A (efl: Agtd - AB, A-Charon, A A
219 N3 5) EE vholzl (el S0 5)E olgshe] Az 4 9l

oy o] kg = olgd 4 v T2 B oabg o] TRG-TEC &3 #4
o] AxbE: 24T ¢ 91% AowA, Efrss vpold 22 R e e EEEH EIfeE AXESY Axow
HE Y ZRRE 2 R AFA o9 Z2REE X3y, oA, (MV(cytomegalo virus) TR
B, oldxnlolz] A 7] TR FEE, WA Yol uHlolg|A 7.5K ETEXRE, SV40 TEXEE, HSVY tk TEXRE,
RSV T2 FE, FF1 ¢ Z2RE, fEZged TE2RE, HE-dy T2 7E, zF IL-2 FAxe Z25
B, 27k IFN A T2 RE, Az IL-4 fAze] 2Ry, A7 X EA fAazte] T2wE, <7 G-
CSF FAAFe] Z2RHE, &X(S. cerevisiae) TDH3(glyceraldehyde-3-phosphate dehydrogenase 3)9]
I2RH, &X(S. cerevisiae) GAPDH(Glyceraldehyde 3-phosphate dehydrogenase) ~=ZXE, &X(S.
cerevisiae) GAL1 WA GAL1I0 Z 2R ¥, @ W (Pichia pastoris) AOX1 % &R AX2 LZHEHE ¥ 35, o
o FAF= AL olUtg. 7 FAHo2E, (MV(cytomegalo virus) EZEE o|T)H,

)

Ee, B owye] o]gEE WA et ¢ ohildsl Ade TFATHel: AHL HUlolE, £4Y FEE
Huldlold 2 SV40 frel Ee olulda A9).

Eg, 2 ouyel MEE AEnAE Fbgom xedc. R wyel udAd T n2y, B ouy
o MEE FAANA B o gHE GAA WY FAAE TP, o2 Sof Fhivieldl, sz
Bhold), e, ERERld, YA, FEAYE, Arkvhold, AN, AYE, derol
9 HEehitel 3ol e W FHA4E EFHAR olo] P AL ohnh

FhA TAE GFE HES o8 F o,

(Cohen, S.N. et al., Proc. Natl. Acac. Sci. USA,

il
il
2
4 o
N F
=
bl
N
rio,
e
>
bl
ro,
oM,
o
o
o
©
JIE fo

9:2110-2114(1973)), shbg W (Cohen, S.N. et al., Proc. Natl. Acac. Sci. USA, 9:2110-2114(1973); 9
Hanahan, D., J. Mol. Biol., 166:557-580(1983)) ¥ 7] ¥ WH(Dower, W.J. et al., Nucleic. Acids
Res., 16:6127-6145(1988)) ol 23] A2 4= gom, AAAFE Ag-, EN2YXH(transduction), 7]
HFH (electroporation), 2] EZH A (lipofection), wlo]A 2 A FAAZ(particle bombardment), YACOI

A olgsE AR TYAA/AL §F, HRAZAA 0§45t ofamue AR FAAT 52 o) &3
o ANF % 9l

oo], 7] B (9] FAABE &3 ATAA 7] DTE FAA BA £EL FPA,

47) ARBAC] 7] TRG-TEC §3 @94 RS AANA 37 DX fa4e BAS AdA F

2 drgo] ofrl oo mEm, B o o]8d & 9l TXH fAxE P, g-dgtEAto}
A, EEHAUZ oiNEEUN AT olA, ANAHTERE ol (urease) E dZY EAuELA (alkaline
phosphatase) & X 3$8FA|RF, oo &A¥ = AL ofYr}

o)

2 odtigo] ofrl FEdo uwpad, B uige] XEH {FHAAEA o]&d § e P
GFP(green fluorescent protein), RFP(red fluorescent protein), CFP(cyan
YFP(yellow fluorescent protein), BFP(blue fluorescent protein) @ o|5¢] WolA S EL3ta}x|ut, o]d 3t

4HE AL ol

271 FEY A Bl Are g S Sote] AAE ¢ Adrk. oE B, FAIF oA fAk
o] L de Wet J. et al, Mol. Cell Biol., 7: 725-737(1987)°] 7WA € HWH, S2HH Y olAEdEHUN~
HelolAl FAAFe] WHEE Gorman C. et al, Mol. Cell Biol., 2: 1044-1051(1982)° 7RA1E W, -ZHEA|
tpolAl FHxte] H&HL Hall C.V. et al, J. Mol. Appl. Genet., 2: 101-109(1983)l 7HAl® W, A7+ %
282 A2 Wae Selden R. et al., Mol. Cell Biol., 6: 3173-3179(1986)°l 7RA|¥l W, 1g|al =

T E o FA| oA,
fluorescent protein),

o
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o

=

=

N

el
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!
o

X

Ar

] FAaRe] BHE S Chalfie M. et al, Science, 263: 802-805(1994)l 7HA1¥ ®hsiof uwlhz}

w2

E
-

A=
2R 2

3L

ZHEE

3L

3% o} 9 (embryonal carcinoma),

(ii) 471

3

=

EMC(extraskeletal myxoid chondrosarcoma), A&7
(lymphangioendotheliosarcoma),
wl

o=
ZRH;

=

, A<= (adenocarcinoma), AlA|

E; (b) A7
(¢) 7] TFG(NTD)-¢

RYA

o

ERi
B
3] Al 32
=R

159 rEelLEel= A

RS

s

g2 (a) (1)

ar
=

o)

e o,

He
A4 E ] TRG(NID)

(endotheliosarcoma),
o] (terminator)
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Fo]oJE](transactivation

%
AL A Q1A (transcription activator)-¢l

ol

L
L

3}
=

2]
op

A4 <de] TFG(NID)-¢

PR

1

(b) A7) TFG(NTD)2] N

l
=

moiety);

7o
™

2 o] Wty W] ARl TRG-TEC

[0077]

el
°

M

o

o] A} &A1 A}(transcription activator): DNA-ZA

[0078]

o
loR
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=
T

il

24

[
5=

-
X

=

18 TEC, GAL4, GCN4,
=i

HAP1, ADR1, SWI5, STE12, MCM1, YAP1, ACE1, CUP2, XYR1, PPR1, ARG81, LAC9, QAIF, VP16

[0079]
[0080]

}=  RNAi(RNA
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2o, EgndIEYE, AER2s, B, AY, WY AERS 2~ HWHIESA MR E, Z2IJ| =
Az o] E, &4 sgol24l vladlg 2 HulE oY F& XS, old dAHHE AL ofYr., =
o] kAT 2AHELS V] AEE olQd &&8A, F&A, AuAl, FuA, F3tA, A, BEA T
S F/IR E3E ¢ Ut A3l kAo R EE = ©A 2 AA= Remington's Pharmaceutical
Sciences(19th ed., 1995)l A3 7] A= o] At

o] okA|EHA 2AHES AT Ee HAT Fol B Jbsetd, vAT Fode T Wl FY, Ay
T8, g3t 7, 25 79, 54 74, 49 Fo 55 2§

2 o AT AHE A FoAFe AAI W, Fo WA, Ao A5, AF, A, ¥4 4,
w2, Fol A7, T AR, AUdA 84 i s, EEAE, B8y E o, Wid = 9 vhg 7
4% 22 alEe o8 vdFaA AwE 5 Ao TAAOE=, B Ao oAt A ES FolF
< 19 9 0.0001 ng/kg(AF) WA 100 mg/kg(AZ)e] vt

2 dg o] ofA|stA 2AEL ) wye] &3l skl A T4 AAS H AL SoldtAl AAE 4
AT W wel, FAEH o R FEEE HA L/EE FYAE o] &3] AAS TR TG S FH=
AzEAY e theF &7 WdAIA Axd + Avk ol AP oY EE A4 wWHFT &9,
HAel = F3t FJeo] AL AxAl, BEAl, FHA, A e FAA FJHd = o, BAA e
AAsIAE FrHHoR 23T 5 9]

H}

(a) ¥ W9 e TRG-TEC §3 wuae] A7e A4S 2L AolBYTS o848 £ Anel o E A
2§ BAe] 23 Py L o9 FAH YR, 1Y WCNDE o &8 AAEY 51§ 4@ v

B owe] TG-TEC §% Bae TS $AF A9 Solge 74 B ohJeh, TECHT HE $5E A
}\6] =

(¢) w3, B 2ao] TRG-TEC €3 v U TFG(NID)E=
2 7|%8ta, A7) TFGINTD)e] PB1 =wel 2 SPYGQ-3

(partial transactivation)< 7}&t}.

}21et doj&gA w=u|<l(transactivation domain) o
2] (SPYGQ-rich regions)7} F-E2Z¢l Ho|&A

ol

o
4

() 7 4%, ¥ a9 TRG-TEC &% © &

AW, Skp2, L-Myc, SOCS2 3= STAT-3)9] waS 214 71t).
(e) Wa}A, TFG-TEC & =}l
Aol gt ~38d WUy E o] o %
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EHo gt H5
% 12 <QIZF EMCOllA TRFG-TEC &3 “9idS =22 o= AAlets =deltt.  TFG % TEC A&
SIERo] BT  AEEL vtAER AAIFa TRG 2 TEC F42He] 3y F-950] zhzF B uf
X WaERZ AAEHY . 2E BAEL Y] FHAEY ¥-9laY FHES

9 TEC F-d7ke] AEES ou|sic}y, T3, ofu =t X7} TRG-TEC §3 ol =25 oz 9] Ei= of
goll A Ao} Qlth.  TFG-TEC &3 ©hld-2 TFGe] 3 WA 273719 opn|it 27|[1-273 #47]; TEG(N)17F
TRGe] & 6 2] shute] wEFd S EFo]=(G)9F TECS] 5'-UTR EA3H= 2719 wEeQEol=(A 2 T %
s 23 AdmYEE b F1E ¢ AV (olATEEANS E3)] TECY 1-626 oln At 2757 $3H 3
B2 FAET. TRG-TEC ZlWet b 7[5 He=z Fa% EvdEL o33 #rh:  PBl, Phox % Bemlp =W
ol; CC, Y-7YU(coiled-coil) =wlel; SPYGQ-FY-(rich), Ser, Pro, Tyr, Gly, Gln-3% =w|<l; AF1, N-
g9 doldA w=w|<l; DBD, DNA-ZS =W el; LBD, #zt=-Ast m=wel; 2 AR2, -2k oA m=wel.
TECO] ATG /MM ZE JAEH EA8l= 2719 FFH e IS A¥xE FAH 1 TECY ATG A=

=/

¥l
I

d

=
=
7
= = -1
o~

H —
x< A= TFG
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& TRG-TECO A W= 3 &2 XA ®t},

% 2% TFG-TEC Z]wlgtel] gt M E-5o]4 DNA A¥S HoF= Afoltt. & 2at- ¢ HlEZ-WHAH TFG-
TEC % TEC @A tigh = B3ty ZAzo|tt.  Ey P4HE Eo] WE mRNAC(HR] 1), Flag-
TEC mRNA(®Q1 2) HE Flag-TFG-TEC mRNA(#¢] 3)& Z2agWedrt.  H vk-g A5(5 pl)o] 8% SDS-
PAGE Aol 719 5¥ $, d-Flag FAM2) S 019~6P DJE=YS] -‘%E‘k‘%% 3 2AEAY. A-daE EX}E*
mt# & (New England Biolabs, NEB)2] o]&o] HZo| AAJHo] § % 2b+= TFG-TEC ¥ TECS] DNA-ZT &
dE A% EMSA Afoltt.  AdAE @ Ay 7jAd HPS’% o], EMSAE TR adWEx e o“&
AT LAEEI] 1), A2 Z2aYe AT S 2, 2 pl; A 3, 6 pl; F oS 4,
10 pl), Flag-TEC mRNAZ 2 e d WA d+ e &(2d 5, 2 ul; @A 6, 6 pl; L&A 7, 10
) X Flag-TRG-TEC mRNAZ. T2 aejws wArE a7 S22l 8, 2 ul; 99 9, 6 nl; = el 10,
10 pl), 282 YAME =9942 X4 (radlolabeled) IE2HE o] &35} /\E‘/\]é]—"”‘lﬂr Z} EMSAel] o] &
H ool nEZ-Wdd ddse A Ak qAIFHo vl ©HE-DNA E}AIES 0.5XTBE €59 (44.5
mM  Tris.HCI, 44.5 M boric acid, 1 mM EDTA) W oH-EA 4% %a}o}ﬂ%obﬂ}op A
(acrylamide:bisacrylamide ratio, 37:1)oA 4CE A7GEso] By, A§ ZzH D bl g -PNA
B3R5 A5l AAHo] 9 % 2c¥ TRF-TECO] ¢Jgh A d-5o]2 DNA AFS HoF= Aioltt.
AR AFEL ol 2 2 Ed 7) T 100H(IQN 3 H oA/l 8)] Aol Bl-EAH ofAY TEC & Al
S S Efol=, EE Suf(EQl 4 H Rl 9) HEE 10Wi(HISl 5 Rl 1009 ] Hl-EAE EdWold
TEC &3 QEle]=E o] &ato] AAIEIth. A 22X 3 g d-DNA 53259 9jx]E0] sHx
2 AAlE o] gl

% 32 TFG-TECO] A2 $1x] 2 DNA-Z3F ZwQle] tfdk TFG-TECO] 3 91x|s} Al1de] g & HoFe 4
Holtl, & 3a: Flag-BlZ ¥ TFG-TEC AL =AHoz weF= mwo|tl,  TFG-TEC, TFG(NTD),
TEC ¥ TFG-TEC(AAAA) A~EZE9 M U A= N 917]) & C(AHEZE 9224 A", = 3b
= TFG-TEC FEAES] AXU #EXE BoFE ddyggdnd Azoltt.  AWEH floA alds 293T Al
ZEo)] Flag-®7 ¥ TFG-TEC(a), TFG(NTD)(b), TEC(c) W+ TFG-TEC(AAAA) (D) E I FHstE EH5E 2y W)
HES EdA#I@MAAHT.  Flag-8ld ¥ TRG-TEC F=A] W4l AES B35t HAXEENA -Flag A (M2;
Sigma)& o|&3% WG dAng A4S AAET.

T —

% 4% UIC9 TFGINTD) 7+ 43248 HoF: 92d Bag Azlo|t}, X 4a: UlCH d)d+ EWS(NTD)
hTAF;;68(NTD) X+ TRGINTD)S] w2 A3 X3S HoFE Adolrt,  GST -t AIEL 7[EHo=
AgAs 2 Aol ZIAE nke} Zo] AASAT.  AFE(10%) SHHAA 1), Z-uhg A<

2), GST-EWS(NTD) &=1(#|¢l 3), GST-hTAF;;68 = (H <l 4) 2 GST-TFG(NTD) = %\“(aﬂol 5)9 EF o] 15%
SDS-PADG Aol A FEAwdow AgH UIC @M Ao] F-Xpress A (Invitrogen)S o]&3dte] 7 %E]‘}i‘:‘r

GST &3 @dse] AAles g Fdel Arse] 3l A vk fA= #ASel A FH
UIC e e 2% S A H o] v}, BHH SHAQ APEol AAFENeH, BE AiEe]
AR AdbE YERY. = dbe GST E-ThE ofAleldl o849 GST &3 dwdsel A% difeltt. 47

E-the ofAelel A o] 8¥ GST &35 © A E0] 156 SDS-PAGE el A ®elxo] Fulra] B Aoz Alzts)
Aok, 3We] EHA HAYPEo] AAHNCH, BE Ao A AE e

% 5% TRG-TECS] Ao)BA e FAS Axfolry, Xk Say e Zetiavn=g 9 23 E ZtAnsg 4]
o yehdl= =Wolth.  TFG-TEC X+ TECO] Aihs st #d #WE 5o oo, 3 WA o]
w9 ompx) O}U]LAPQ A7t 7t AAEHES] ofefjo] A A 9] p(Bla)8-Luc | XH Zehivw=
= 78 IR RE-FAAGA AAEYES] (AEY 871 TEC 214 ](NBRE)E EFst. 8o 719
5L e 7&-8—*—'4 S ER, TATA ¥fas 92 v g3 FAHSGA A= 1 A2 g2 2A Y
o] Ath. % 5bi= TFG-TEC % TECO] dAbs& S Ayfelrh. 2037 Alxel AAlE kel TEC(A whf)
T

© TRG-TEC(H &4 D) E Az stes 2@ e 9t p(Bla)8-Luc BlXH Zghxw|=, agal gde} FA]9
23X Z Y. EEH 42 ddet FAYEA @40 RFIAA e EdaEA |

sqtk.  S7F vl4=(fold induction) & WM Eo )3t AiAel oz FAEL. 4 EWN
AL 39 o] EHA AFER AAHACH, HAhS RTAHSEM, 2 nh)ek A EEPE.

% 5cE TRG-TECel <8t A A<l TEC th&2EFH P fFxxE59 9 HHE fFE& HoF Aot}

293T A|EE pcDNA3-EGFP, pcDNA3-EGFP-TEC =+ pcDNA3-EGFP-TFG-TECE U om EAAIAMAZ T A7)
EdxdHE AXES FACSE 3. Skp2, L-Myc, SOCS2 2 STAT-3 mRNAo|] th3F RT-PCR ¥4&
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EGFP, EGFP-TEC ¥+ EGFP-TFG-TEC @™ &S W& &l 2937 A|XoA] AA ST, B-dA8L ZF312 96
o] &3F3itt. =2 3 AEo EFJdo] HY|9dFH A& EtBr(ethidium bromide)Z A3l
B8990t pcDNA3-EGFP-TEC % pcDNA3-EGFP-TFG-TEC MEl:= 2}2} TEC % TFG-TECe} §¢¥ EGFPE & A
7%= d o] &= ATt pcDNA3-EGFP & WE= tfxa o 2A o] &H3Uth.  RT §h&Eol ©]-&%¥ 1% RNAs
o] fejlE UdFAHor EdadAdY AEFEL Y Ao Bzt

T 62 TRG(NTD) 9] HolFAeS HolFE Aot & Gar ¥ dAFoA o] &% GAL-TFG(NID) & =z}
sns 9 gy ZTganss A" oz Jehfs =wolt), GAL4 DNA-ZF =w|Ql(1-147 o}v| =4t
Z7]) 2 GAL4-TFG(NID) 9] A4ts fxate @Hd wEEo] AAEY.  p65 luc YEH ZFJAn=E 7B =
ERH-FA|F A ALEHES] JAEY 57 7499 GALA-AT AAES Eett. 5/ 9 ES 2
& Ao wER, TATA WaE oF vt~z gl FAYGA FHAE

I~H

= 2 AL2A 92 gFAEY
gltk.  9Fo]:  GAL4, GAL4 DNA-Z3 %=d|Ql; TFG(NTD), TFG-TEC®] TFG N-#vh E=w¢l; PB1, Phox % Bemlp
=el; CC, ZY-md muel; 2 SPYGR-3%-, Ser, Pro, Tyr, Gly, Gln-Z% Tl T 6be GAL4-

TFG(NID) el 2] AL B3l 588 BT+ AFolg. 2937 MEE 0.1 g9 pG5 luc FXEEH ZZFav =,
2 ng9] #der FAIFAA, 183 0 gL 1), 0.5 nglA 2), 1.0 pg(#l 3), 1.5 ng(HQ 4) ==
2.0 ug(&Ql 59 GAL4-TFGINID) Zehxvm=a Ed~IAAZT,  RE AdSdA, EdsHde F DNA
& T ME(GAL4 DN Z A AT, FEH 4L ddd FAAGA SHog FF3Ho] tE ERs
A 58S BT, FAHGA 42 gxy Zebavn= 9 GAL4 DNA-AT =l TRl DollA
2= 7R e e AdiAel FA3F F/MlS(fold activation) 24 EHEHATH. 7 EdAFAL
el 594 APER AAHASY, FIhS TTOA(SEM, 72 vh) ot FA4 EXPH.

T 72 TFGINTD) 9] 754 BAE5S BHoFE Adgoltt,  H#H=Z JEdS TRGINTD) o A4 AAEYHELSS T2
Koz yepdtk. EAE O}Dli& A71ES on st} g e ZT~u =2 pGs lucZt thggE GAL4-

.o
=

TFG(NID) 22 ZdwiolAEz 2937 Az Fs-EdAAMET AoAel AAL A3 g GAL4-
TFG(NID) ] EdxaAA 85 100%= At old that A<l A g+ FF (SR ZA 022 3
ol AAE, s AyES F Aoz AAE 3 5HHA A5 HAFHS HoFr).

W A7) fe FAE hE

oo, ANAE Faol B WWE TG A5 WA Ak ol AA A 2w B IYE w P
om, B owyel axd mel B ougel Wzt olF A4 ool ol ARHA @

o A G AN Bl A8E 4 Aol Yeld AP Aol

Algt &4, CIP(calf intestinal alkaline phosphatase), DNA E@|®etAl 19 Zv-9-(Klenow) ©H 2 T4
DNA 2]7}Al= NEB(New England Biolabs)=ZH-E st itk.  PfuTurbo &l &}Al= Stratagene S 258
W3 [y- P] ATP(3000 Ci/mmol)= PerkinElmeril‘i—Ei Fulstelet.  Zehaw= DNAS R, AlF 5 A
H(digestion), DNAS] o}7t&= 2~ A 7]l , DNA gtolAlo] A (ligation), ¥He|E]o} & A A2 (transformation)
o chulE) o] SPS-PAGE A7 B {mE W Hg o wal AAsIFH(16). WolAl(mutant)e] EA FHFS &9l
7] 91, PR AHERHE dojx MBHIFEEo] o]F-—7le DNA HZYoEES o]&3 Ael FAW(chain
termination method) &2 A #7d ¥ )},

ZEZE9 Ax

pCMV-Tag2A/TFG-TECE 2z} ©=W|QIE(TFG-NID 2 TEC)e] PCRE FZH 3 o] FX¥ uk(17, 18)9} o] =
H % Wi (overlap extention method)& o]-&3te] 7} H-9E5°] ~ZutoldS 3l Ax¥Jrt.  pCMV-
Tag2A/TFG-TECS] 5o gk Mg 71As oldel HiwArH(18). TFG-TEC @] XE] Zetxn| =9l
p(Bla)8-LucE o] Hol| HI=ITH(3).
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pCMV-Tag2A/TEGINTD) S A %&}7] $&ll, TFGINTD) 7} 5'-TFGBamHI (5'-GATCGGATTCAATGAACGGACAGTTGGA-3"; BamHl
AA= UE2 FA)  Z 3'-TFGHindII1(5' -GATCAAGCTTATGGCGTCCACGGATTAC-3"; Hindl1l 91X+ WEZ IEA])
Zglolm & ARE3E PCR WHgol 98] pCMV-Tag2A/TFG-TECENE SZ o] BamHl¥} Hindl112 HAEA 5
pCMV-Tag2A ®E](Stratagene) WE ZF2Y33c}. pCMV-Tag2A/TFG-TEC(AAAM) & Al x=38t7] 18], pCMV-
Tag2A/TFGE Accl®} EcoR1©. & o] HAwA|Zl & pBluescript 11 KS+(Stratagene)?] t-$ $Jx| 2 =4 d}o]
pKSIT(Accl-EcoRD)E AZ3F3Att.  KRRR ofv]i=it A do] AAMAZE X338 pKSIT(Accl-EcoRI)(AAAA)E A Z3}
71 Y&, E EdExEe Edwoe]l  ZFolw A E(mutagenic  primer  set)?l  5'-mNLS(5'-
CTGCCCAGTAGACGCGGCAGCTGCAAACCGATGTCAG-3'; =Wl 9IA= "WE=Z HA) 2 3'-mNLS(5'-
CTGACATCGGTTIGCAGCTGOCGCGTCATCTGRGCAG-3" s S9iwo] 914 WE=Z H¥A)E o] 23 QuikChange $171-7174
®l EdwWo] 7| E(Stratagene)E A8 TF.  pKSII/(AccI-EcoRD) (AAAA) WIEIE Accl D EcoRlo.& Hdha)
o] (AccI-EcoRI)(AAAA) ©HE& B3 F, o]|F pCMV-Tag2A/TECS] W&=H+= Ao Z=2dste] plMv-
Tag2A/TEC(AMA) S A 23+ ). o] % pCMV-Tag2A/TEC(AAAA)E Xholo® A hale] Xhol(AAAA)Xhol @A S
wEletal o] & pCMV-Tag2A/TFG-TEC] th-&¥= 91X 2o =N pCMV-Tag2A/TFG-TEC(AAAA) & A Z3}3]
t}.

pGEX(4T-1)-EWS(NTD) AX~EZEZE Alxst7] 9, ko] ENS(NID) whHo] >zehojm] 5'-EcoRIENS1(5'-
GATCGAATTCATGGCGTCCACGGATTAC-3 " ; EcoR AA = wEe EAD g 3"'-Not IEWS265(5' -
GATCGCGGCCGCTCAACTCTGCTGCCCGTA-3"; Notl Y X&= LEZ FADE o83 PR Wl 28] pcDNA3/Flag-EWS-
TECERE ZZHAtt. A7) PR AHES EcoRlT Not1o. 2 HAAA pGEX(4T-1) #E(GE Healthcare)d %
d A= F2ste] pGEX(AT-1)-EWSINTD) & AlZ3FSith.  pGEX(4T-1)-hTAE;;68(NID) AX~EZEE o]

B rH19). pGEX(4T-1)-TFG(NTD) AX~EZHEZS Alxst7] 98, TFGINID) w@yo] Zgkelw 5'-
BamHITFG(5' -GATCGGATCCATGAACGGACAGTTGGAT-3";  BamHl 1A= WEZ  HA]) 2 3'-Not ITFG274(5'-
GATCGCGGCCGCTCAATCTGAATACTGAATACC-3';  Notl 1A+ WEZ BADE A&kl PR el o&] pCMv-
Tag2A/TFG-TECER-E] ZZ= v}, A7) PR AHES BamHlF} Notl1 0.2 Aeksk 3 pGEX(4T-1) ¥WE Y TY ¢
22 ZEdste] pGEX(4T-1)-TFG(NID)E A|%3&}%itt.

pcDNA3-EGFPE A Z38}7] 93, EGFP A7t Zhe]l 5'-HindITIEGFP (5'-GATCAAGCTTATGGTGAGCAAGGGCGAG-
3'; Hindlll Y93 UE2 %) 2 3'-BamHIEGFP(5' -GATCGGATCCGCTTACTTGTGCAGCTCGTC-3"; BamHl 91X+ o
Z2 FADE AFESEe] PCR 9ol 93] pEGFP-N1(Clontech) 28] FZ % ith. A7) PCR AHES Hindl11$}
BamH1 0.2 A3k 5 pcDNA3 MEH O U Y= F24Y3to]  pcDNAS-EGFPE Al %&3&+3it). pcDNA3-EGFP-

TECE A=x3l7] 98, EGFP(no  Stop)¥H¥Ho] zglolm  5-Hind[IIEGFP 2  3-BamHIEGFP(NoStop)(5-
GATCGGATCCGOCTTGTACAGCTCGTC-3; BamHl YA= WEZ BADE A3l PR WHo] 93] pEGEP-N1.o 2 H-§
S E3FA T, 7] PR AHES Hindl119} BamHl o2 ZHeHd 5 pcDNA3 #E]e] 5d A= F2Y sl

pcDNA3-EGFP(NoStop) S Al =&} o} pcDNA4/His-MaxB/TECS BamHl 0.2 ZH3le] TEC @HS E3it).
o] % pcDNA3-EGFP (NoStop)o] th$E+E $1x|o] Z®date] pcDNA3-EGFP-TECE A|%3t¢lth.  pCMV-EGFP-TFG-
TECE ©23 Zo] Axsr}: pCMV-Tag2A/TFG-TECE BamHl .2 Awsle] TFG-TEC ©HS& Ed 3,
pcDNA3-EGFP(NoStop) el t-&-5 &= Xl Z2d 3} pcDNA3-EGFP-TFG-TECE A Z&3F5ith.

GALA-TFG(NTD) ZA E<d®olAELS tad 22 WHoez Axsdrk: (A GAL4-TFGINID) 9] A5, 771
TFG(NTD) w#Ho] Zzlo]w 5'-BamHITFG-GAL4(5'-GATCGGATCCGAATGAACGGACAGTTGG-3"; BamHl YAE HWE=E
%Al) 2 3'-HindIIITFG-GAL4(5' -GATCAAGCTTCTGAATACTGAATAC-3'; Hindlll 9X& UWEZ JTA)E o] &3+ P

of o8] pCMV-Tag2A/TFG-TECEH-E] ZZ® X Bapdl 2  HindllI2 Aeste] pMl  #E (Clonetech
Laboratories)?] th<sl= 9% Yz 245t A7) GALA-TFG(NTD) wHHS A|%34th. (B) GAL4-TFG(1-
124) e A9, TFG(1-124) wyo] >xglo]w 5 -BamHITFG-GAL4 2 3'-HindIIITFGCC-GAL4 (5'-
GATCAAGCTTTTCCAAGCTATCCAATAAC-3'; Hindl1l YA+ WEZE FA)E o] &3 PCRA ]3] pCMV-Tag2A/TRG-TECE
FH S35 5, BanHl R HindlI12 Hwdate] pM WE 9 tf-&3sh= A W2 S2YAA 47 GALA-TFG(1-
124) @S AxsE. (C) GAL4-TFG(97-273) @] A -, TFG(97-273) w¥ o] xto]w 5'-BamHITFGCC-
GAL4(5'~-GATCGGATCCGACTTGAATCAA-3'; BamHl $1x+= WEZ HA]) 2 3'-HindIIITFG-GAL4E o] &3+ PCRo <
3 pCMV-Tag2A/TFG-TECENE Z 9 35 Bapil 2 HindlI1Z AEAA pM #ME O St 9 W= 249
o] A7) GALA-TFG(97-273) @& A28ttt (D) GAL4-TRG(PB) ¥ 9] 7%, TRG(PB) w¥o] Xzlo|n
5'-BamHITFG-GAL4 2 3'-HindIIITFGPB-GAL4(5'-GATCAAGCTTGGGTCTTGGCTGGCCATT-3"; Hindlll $1X|&= W=
ANDE o] &g PCR| ]3] pCMV-Tag2A/TFG-TECZH¥ FZH %, BamHl L HindII[1Z ATA#A pM HES o

oo [
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st X W2 F24Y35e] 7] GALA-TFG(PB) @& Az tk.  (E) GAL4-TFG(CC) @+ 2] 7Z$-, TFG(CC)
dHo] Zatolw 5'-BamHITFGCC-GAL4 2 3'-HindIIITFGCC-GALAE o] &3+ PCROl <] pCMV-Tag2A/TRG-TECE 3
B % F, BanHlR Hindl[1Z HA9AA pM #E 9] &3t A W2 F2493t A7) GAL4-TFG(CC) &

HE AFSUT. (F) GAL4-TFG(SPYGQ) ¥+ 79 TFG(SPYGQ) w¥o] Zalo]m 5'-BamHITFGSPYGQ-
GAL4(5' -GATCGGATCCGACCACCTGGAGAACCAGGAC-3"; BamHl 1A= WEZ X A) 2 3'-HindIIITFG-GAL4E ©]&-3+
PCRO 28] pCMV-Tag2A/TRG-TECZHE FZ¥ 3 Bapl2 Hindl112 HAEAIA pM #E 9] &= 9 =
Fz43te] A7) GAL4-TFGINTD) @& A&t

o] BJEZ AAM(transcription) @ W< (translation)

Flag TFG-TECS} Flag TECS] ¢/ W E=Z A} 3l W2 A=A (Promega)®] A Aol whe} ZH2h pCMV-Tag2A/TFG-
TEC ®+= pCMV-Tag2A/TECE AH&E INT 7] E(Promega)E °]&3sto] AAlaglck. o] WEZ W] 418 8
SDS-PAGECN 7193 F, F-Flag I (Sigma)& AHES A2 S8 S T St ¢ ==

A% (in vitro translated) © o] Ao ChemiDoc  XRS System(Bio—Rad) 2.2 A A8} T},

EMSA(Electrophoretic mobility shift assay)

EMSA &2 ol] o] g% 3 Sl wEdQEols 2219 Hoﬂ@— ol Hirol 7|AE o] Jrh(3). ZRH(Z
ZF 0.5 ng)= T4 ZEFEFY Lol 7|UAS o] &3t [ ] ATPE A A 28 1F2d o Eoes -
EAIste] A ZzsEATE. DNA A g ¢/ H/EE—E'J‘E}% TFG-TEC 2 TECE o]&3}] 10 mM Tris-HCI(pH
8.0), 40 mM KC1, 6% Zeto]Al=, 1 mM DIT, 0.05 NP-40 2 10 ng/19] poly(dldC)(dldC)E Z33st= A ¢
Zdo| A 4CE 308 Zob AAFArt. A wg o]T, Ay] EFEL 0.5 TBE(44.5 mM Tris-HCl, 44.5
mM boric acid, 1 mM EDTA) &5 oA 4 ZEg|o}mdolulo]= A (o} qHojujo]=/H| 2ol Holulo] = H| &,
37:)E 4TAA 150 VR 2-3 A+ Bt 23T, A7l AL AxA 7L -70CAA A3 232
(intensifying screen)Z ©]&3}lo] Kodak X-Omat & Eol A 7T},

AE X (Subcellular localization)

HA M E3}EA A1 o] EJ_’—E] upe} o] A AJSFATH(20) . gl A=, 2937 AEEC] frel AWE
Hcoverslip) Aol Zol®® F VivaMagic Reagent(Vivagen)E 0]30}04 Z}zto] Zetan|Eg EdAd
(transfection) ¥ k. 48 A7+ 3 A7] M EEo] PBS(phosphate-buffered saline) @ A& &1L, ofAlE
e (1:1, v/v)e TIEZ -20CNA 108 o nAHEA. 3-Flag A (M2, Sigma)<2} TRITC—7] T
AE 22 A (Signa)E o] -&3Fo] Flag-e)7d ¥ (tagged) TFG-TEC =+ TFG-TEC EdWo] UM AES HEslaL,
%32 CoolSNAP t1A1d Zhe2k(0lympus) 7k &=te &3 &A= 7 (Olympus, IX71)® ¥H2E ATt

_1_4

O 42 rﬁ m

GST &3 @l de] AA, GST E-t}h2(pull-down) oJAlo], 2E EE o]A|o](Western blot assay)

o] Mo Hi¥ up(21)¢} Zo], FFEEL S-E AN A (GST)-EWS(NID), GST-hTAF; 68 2 GST-TGE(NTD) -
A At (Escherichia coli, E. coli)olA THA AT, ZFEFE|2-A|3 22 (GE Healthcare)ol] AgHA]7]
T MG & ] gdeldEe] 3Ygd" FFEFE2(Signa) o2 & H YT gz FoE HYg=E¥xs
(Bradford; Bio-Rad) W& el AT, &Fd @S] £k % A7) SDS-Eotadovtol=
Aol Fula] &5 (Coomassie blue) el osf 2latqlrt.  GST E-th oAl o] ze] Bty nk(20)2h
2ol AR, Hd2d £y BAE d-Flag2) =& F-Xpress(Invitrogen) &A= AA|sFH o™, Ht
A W=ES  Western Ligthning ECL  7]E(PerkinElmer Life Scienes)S Alg3dte]  3pshakd

(chemiluminescence) & & &3} T},

JEH fA7 24

MIEZEL VivaMagic A S o] &3t Zgtan ol dapd EdAF M (transfection)d EEHYT.  FAH
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A B o] F-F A ¥ g} A ](Dual—luciferase) o] o] A ~®l(Promega) 0. & A A8} T). #d e} (Renilla)
FAHGA A ERdaAH g8 ol o] &FH UG

< A A-PCR

EGFP, EGFP-TEC H+i= EGFP-TFG-TECZ Yoz EWMAFAE 2937 AlEZZH-E on-column DNase A2} 7
RNeasy mini kit(Qiagen)ZE ©]&3}e] & RNAEZ & o]’MJ—, mRNAZ} Oligodex—dT mRNA mini kit(Qiagen)@ *
A¥ % RT-PCRS 93l Superscript First-strand Synthesis System(Invitrogen)®. = cDNAS A SF3itt.
Skp2, L-Myc, SOCS2 % STAT-3o tjgk RT-PCR Wh&2 frrxp-5o]2 Zetolm] AEE o] &sfto] Al Zo=
(triplicate) AAlsFAT}. olg¥ XolmEe tEId Ak Skp2 AW Zeolw, 5'-
CTGTCTCAGTGTTCCAAGTTGCA-3" 2 Skp2 AHek X alo]m | 5'-CAGAACACCCAGAAAGGTTAAGT-3'(22); L-Myc WaF =X
Zho] ™, 5'-CAGCTTCTGGAGGAAAACG-3" H L-Myc 9®& =glo]™, 5'-CAGCTTCTGGAGGAAAACG-3'(23); SO0CS2 A+
g Zgoln] | 5'-CTCGGTCAGACAGGATGGTA-3'  S0CS2 HAwrek Zalolw | 5'-ACAGAGATGCTGCAGAGATG-3'(24);
STAT-3 W& >eho]™, 5'-TTGCCAGTTGTGGTGATC-3' B! STAT-3 9J3F >xefo]m, 5'-AGAACCCAGAAGGAGAAGC-
3'(25); o8l B-d€ Awek Zgolr | 5'-GCTCGTCGTCGACAACGGCTC-3' % -olel oukgk glolw | 5'-
CAAACATGATCTGGGTCATCTTCTC-3" .

Add 7

TRG-TEC &% @92 TEC E& X <d(consensus sequence)] A3t}

¢17F EMC SHA=S 22q12 7199 EWS A} = 17q11.2 7199 hTAF; 68 FFAAE 9922 129 TEC 3] =&

A FAA} FEA7E AL AMA AF (recurrent translocations)S FH3atrh.  H BHaE Q7 EMC
s

AlA A A oMEE F st TECS XA 3qll-ql2 W TFG-‘”/] Q-3 ]%] (in-frame) &%= X3}
t(3;9)(ql1-q12;q22) AMA AFE Hlu B udFoh(7). TG A2l A =4 (breakpoint )& SlE

of EAlstaL TECS] HaAH- ATG MA A= d=EdH fxete 2719 FEU e |=5A 2 T)o]
TRG wrulze N-ehe] 9]x]gk PB1 2 CC &=w|9l, 18]ar N- % C-Edde] f]x]8ke SPYG-3H HAF &40
—fAE EHQES EdeE= AEA dwAoe|th(8, 10). GAaEE 7)Y (chimeric) T AL TFGY N-wek
PB1, CC % SPYGR-Z % = A7 TECSF €34 Dot (E 1).

g
=
e
o

TFG-TEC wreld o] DNA-Z3 E4e 34 LelufFeQeoels ZrH el o HEZ AAHAE TRG-TEC v
AL o]&3 EMSAR ¥4&3th.  TECY DBD(DNA-binding domain)& NBRE(NGFI-B Response Element) A< &
E] 3 (5'-AAAGGTCA-3')oll Zgtals ®EE DBDoIth(3).  TRG-TEC wdx} TEC @d ko] {93k 1x%
Ao (variation)7b 9h& Aehm, TECS] DBDE F% @ dSolA g4l ejelth.  TFG-TEC ©h¥do] TECS]
A st el Adete 1 -2 AAs] s, AT wbgolA NBRE MY TE|ZE o] &3 ENSAE 4
Alstdtt, A Flag-wl 4 ¥ TFG-TEC w2 TRC wd o) o nlEZ Ao o8 Aatd ¢ wEZ 3
4 RNAES o] AE-FA E7] Ay &alESs Z2agdste d ol &Hdon, 1 A¥ ¢ nEZ-Hod
Flag-el7d ¥ TFG-TEC @& 2 Flag-el7] ¥ TEC @& 2HEE50] SDS-PAGE 2 &-Flag A (M2)E ©] &3 4
28 B3 S 24 AFHJN(E 22). FTY Z FE(equimolar amounts)® ¢/ H/EZ-HAH TFG-TEC &
WA 9 TR wuldo] 7t ofMolel EAHY. ¢ mEZ-Hel® gwAse AL Chemioc XRS
System(Bio-Rad)& ©]&3te] HAletgit.  FUg o] xrr 4l Frlete o HEZE-§9E iz o
< o]&3te] EMSAE AAlsHIt. W A-DNA EH3HA|E o TFG—TEC ;1(c 2b, aﬂd 8-10) 2 TEC w2
(& 2b, @9 5-7) BFoA FAHE= v, = J B2 vl w2 gie] A

S RYTH(&E 2b, A 2-4). 7] H5A|7F TEC DBDo 23| °J><1El | &+ %?itﬂol% NBRE ¥ WEZ

% E 1

\.

S Xdehe eIl el =Tt ofye) Suf Bo10wie] FFor H7ME NBRE M RE|ZE Eeehs ¥
FAE eI Qe = 4 A ks HellA, A7) FTAES 5ol Holdrk(E 20). A&
g APAERRE 2 2SS TFG-TEC & d 31 TEC @wdo] o) W EZo|A fAteh DNA-2F 24 &
Ho|i frAlek Bo]A o DNA 753%6&@3 AEAS AT

DBD W KRRR A gL TFG-TEC ©¥1d-& Aoz gAdI}
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TFG= AlX 2 ez (8)o]ar TFG-TEC el AL A% TECo| 83¥ TFGS] NTD(N-terminal domain)E ¥ 3s}7]
&), B Ay aEe HZHE Wed S-S 3 TFG-TEC o d ol AXW XS %A ekdvk.  TRG-TEC-%
74 QIZF EMC Ml2F E& o9 TAE(derivatives)o] @A F&3tA] 7] wjiol v AR WP F £4L
293T AIXE o]&3lo] 2Act. 2037 Ao ¥ 23 WE](pCMV-Tag2h; ZAF}ES Holx &S) w
pCMVTag2A/TFG-TEC(% 3b(a))E& EWR=IAAAZ $, 3 WqxA353 BA4S g3 Abeio. 7))
TFG-TECE 3o x|std=w(% 3b(a)), ©]= TFG-TEC w©do]l 3l wwdolgt= AL ou|dit},
ggos, 2 Ayxsd ddo TFG-TEC 24 =AWolAES o] &3te TFG-TECe 3 $x|3ts @dste
= WA= 3a). 2937 M|3Eol| Flag-el7] ¥ TFG-TEC Aot EAWo|AEd gt =d WHE EWH
HAAAZ & 7] Flag-eld® 9 AE59] AE 3 WdxAsst 402 At Flag-#4
TFGINTD) &= A2 el IA[(% 3b(h)) st W, Flag-el7d ¥ TECE= ol HA8ATH = 3b(c)).  TFG-TEC
W o] DBDol| EAlstE 3 X5 AldS B dAs] Q8 2 UHAES HA-AHE Aol fT
o olgatel Wl HA BEE 9714 ofmeat A TKRRR o] el @715 tiAE DBD Hiwol S
Azager.  ehdel ofa KRR A DS AL Flag-Bl 4R TRG-TECS] AEA AL zdlerh(w
3b(d). e A3 DBD W 9714 ofux=AtEe] SEl2E Ut TRG-TECS 3 f1x|3t Al1d =24 7]5gth
= AL HoyE

—r‘ﬂJ,‘Z

TFG(NTD) & UlCel 23T <+ gt}

EWSINID) &= ~=Zgto] A Q1xpel UIC vl Aol that A5 28
Ao Zge EWS-gg-mi e x4Ol@*“(transactmat1on)3 2 ZA3H(26). EWS NTD€} TFG NTD9
FAZ QA (7, 10), ¥ FHASL TFGE UICY A3 283 = g (S AL, o) 93, uteg
ol W& % GST 83 EWS(NTD), hTAF;68(NTD) 2 Hise-eid ¥ A4 UIC @A o] 83 ¢ wEZ GST -t}
& oAlelE ANFGTCE 4).  olde] marE upsl Zol(26), UIC WAL GST-EIS(NID)| Soldow 2

FFAATHE 4a, 1 3), GST ©h5ole= At FUTHE 4a, @l 2).  FHFAE UIC ©¥iz-S TET
Hdele] thE Wl hTAF68(NID) St S A5 283l =d(% 4a, @2 4), o] EWS(NID)/UIC A3 280l

hTAF;68(NTD) el do A fFo3tAl FAFHATGE RS Yepde. o9} gixzx o= TFGIND)= UlCe ZA¥

EZ(5)S E%‘JE}. EWS(NTD) <} U1C %+e]
[e] 7<

A oM (= 4a, 29l 5), o] UILCZF AZF EMCsollA TFG-TEC 44 2T 4 fivks e HoF).
A58 oMol EollA o] &9 GST §F Aol ko] 15% SDS-PAGE Aol R |of FupA] B GAS B3
AlZkstE ek, 1 A, fpAReE o] el F-thy ofAlololl A o] &HUSE EASATHE 4b).

TRG-TECE TECET ©< o #=ha& AAF A4z ot

TRG-TECS} TECS] A} EAo] g ¥xE Zetan|=9} kg ”“Ei%é TE-Ed A (cotransfection) A A A <
T= AT EWS 9 hTAF;1689] NTDES 7F&d dol&Ad mml(t

EWS- = hTAF;68-83 ©il ol ot A} @A4sle] 7]ojals o= HQIUH(27).  TRG-TEC 4] NID-TFGE]
AR maE Ertetr] s, 2 duAES FAHSA FHAe] Q2ERl 87 7k o] TEC AR A
(NBREs) % TATA ¥WrxE X35t Xy Zav=el Z47be] BE HMHES F5-EWAIAHAAA TRG-TEC
9 TECY AAIEA S v uERPTHE 5a). HE3, Alo|EwZdZulo] ] ~-7FA E (cytomegalovirus—driven)
de} FAHGA §FA4E 23t g2y EgavEs 23EAY. TFG-TECY] F5-EANAIHL 2937
A3z A oF 63581 B EE WE ZF71E F%=(% 5b, 2] 2 2 4)3 WA, TEC ©HEo o= ok 220M)
of Wy FIPF FEHJATH(E 5b, Y 1 H 3). w}am TRG-TEC7} TECHR. T} ¢S © 7Zga dAl g4l
b= Ao] wWalsich,  o]% TRG-TEC7} TECH.th t] 943+ do]|&A S (transactivation activity)S 713
= g Xg oAele Axprt —%ﬂ-’“oi ZA E AT TFG-TECS] ¢/ H/H Ho]&A s (transactivation
potential)S H7}st7] 98, & WSS peDNA3-EGFP, pcDNA3-EGFP-TEC 2 pcDNA3-EGFP-TFG-TEC A~ E €
EE 2037 Mxzd digde= E%iﬁ%ﬂf\l?u X 5¢0), FAARA U2EY FHAESR] Skp2A28), L-lc,
S0cS2 2 STAT-39] AAMe: S4Fo=H TFG-TEC 2 TECS] AAIEAS wlwskltt. % 5cflA B
A=ol, Skp228), L-Myc, SOCS2 R STAT-39] W& o] TECE EMN=IMAE 2937 MERT} TFG-TECE Eg 29
A9 293T AENA B ¥& Axz Ag-2AYJATH(= 5c, #d 2 2 #A 3). s 54, A& bo)

transactivation domain)& A& 3O EH

|
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Bl= TRG-TEC7} ¢ HIEZ 9 o] #jH RFo|A TECHU B& 3t dA EA4dxets AL yedg, B
el g R2T o R o] 833,

TFG(NID) & Ho|&8A =ddozA 7|53t

2 de] wEW, TRG-TECE TECE.TH B% o ZEe dAl A THE 5). TFG—TEC 71 o]
| J@.ﬂ TECY] 7154 = ola = iﬂoh AL AFgE(E 1), dHA-DNA EFAEL TFG-TEC = TEC ¥+
A EFoA PAEACH (= 4) BF o ASIHTHE 3). ol & W AEo] NIDse] ZpolollA] 7]Q1E
A ShA| Tk, TFG(NTD)7P AAME A48 e A oRe B Aol webA, GAL4-

%l NTD-TFGS] AALEA a3= ZASFATH(E 6a).  TATA 4+

ol 571¢] GAL4 DNA-A S XS ¥8alE= p65 luc B FE7F g FHEA o] &5Adrt.  p65 luc
3 TRG(NTD) WH3-4-& 293T Al¥o| Z7}8l= %] GAL4A-TFG(NID) w8l A~EHES 7 0.1 ng
A~EYES} 2 ngo ddet SHPAv=E FT-EWHAAANA 7 bi GAL4 DBD ¥
(GAL4) 9] s 8t &d ¥WE e 2937 Aﬂ 2ol EH#AMA pG5 lucel <3l *MPQE A 3 2hA 9]
gl ol fog maE UrEPLH A (= AA 1. ole 2o R, pGAL4-TFG(NTD) = Fof -2
Aom FAH A kS ﬁ‘r/\lﬁv}(lzuﬁﬁ}ﬂ % 6b, d 2-5). st AxELS TFG(NTD) 7} o]

Z"l
29 () ERadt A8 FU.

¢

x

TG 8 FAGE Tk 2 MEE Axse] )
»o] QJrE
o

2] o

2709 71543 EHSo| TRG(NTD)l o&d Ho|&Ad F L3t}

gt TRG(INTD) 7]5Al =EdelES o] &3 dxa Edadid A58 Holgido =22l TRG(NTD) W
7154 FHES wysty]l 98l AAlEGTE. TRGINTD) 754 =dels =

o FRE & 7d =AHoR ®Hojz
. 2% g U dlolEl= GALA-TFGINTD) o ]3] dofzl #he 100%=2 73t oo digh A& AA}
A ¢k (transcriptional activation values)& YWERHTE.  SPYGR-3FH H91(125-273)9] o}n|iAl 7] E0]
A4¥ Zg g elo] = [GAL4-TRG(1-123) 1+ GAL4-TFG(NTD)&] Hol&A 3} vlwsle] of 754 Lo #HAE
UERth.  PBl EW|Qlo] Ay EE MEFo] =[GALA-TFG(97-273) 1= Moo A oF 5049 ] AL 7rE
Bt dad Anee AEd ZudEe] TRGINID)-vizld Hol&Ad Fasiths S e
GAL4-TFG(SPYGQ) = ™™= SPYGQ-F%5 H-9l9te] 3 AAEYEE p65 luc WEZRE FAHIGA YiS <

=)

30%7FA F7MA1ZE dl, ol TRG(NTD) 9] SPYGQ-33- H-917F UelAd AAl @43 548 7HdtE A4S 9
td. 3 TFGINID) 9] PBI =w|¢l&% 2937 Ao EANAAHEE 49 p65 luc HE ZFE PAE F4]
g #@AE 13%)l F3FS mHT. A, CC =Wels dEor ¥3eE AAEYHEE GAL4-
TFGINID)oll ]3] Asbel EZE]fEete]l =9 Aol 53 HlaLste] oF 6% EPefol=nhs

g, A3t A35S TRGINID) 2] PB1 Z=m|9l 2 SPYGR-Z 3 F-$7F HRH o AAS BA3AZ
HA TFG(NID) o] &3to] 2kt Mol 5S fa dasiths 3e ofn g},

27k o)Ak

el TG frd 2= EWS 3 TLS/FUS @S o] N-ek -9 53} frabeh @ R9 5 Qadshs s
A7 Yt AFelA g IR SPYGR-FH F-9E ©]83 EST(Expressed Sequence Tag) Ho]EjH] o]~
]

Y 54 ZAHhomology searches)dll 93l T8 JAH(10). Ed ofviil Lo HAL A3 mvdlE
oA FEHoz wrE Aekw(27), TRG-TEC Wl 7] F-$19 7]‘S° P LA LA A skth.  o]d,
871 7]‘71] fFrAzte] BEEE V)5S 2AE7] Yal, B dgAES TRG-TEC §3 9ude 548 #43s
Ak, B AFoA, B abgx %—8— G TEC7} X (parental) TEC %B—ﬂé} AE Boldn 78 F gle A
| “‘—ETO]}‘é ©o 2 DNAJl ZAgtste & wdolgt= s stk A7 §F A= TECHTE o] et

o] &g QA (tansact ivator) & OJSZ%‘ ’5&‘:}

Eeko)d QIARA 7|Fsta ~EEko]E(spliceosome) A 7] @AM FL8$ UIC @A LS ENS-
Fli-13 ZAsgtslci(26, 29). A7) A5 ZgS EWSe) NIDES %ol wizfw a EWS-Fli-1-wi7le A} A 3=
AA o ZH EWS-Fli-1 AL F43c}(26). Tu|E A%, UIC/EWS(NTD) AF3 28-S hTAF;68(NTD)o| A &=
A1 H (% 4), °l& TFG(NTD)<]

FToR
E‘l:

Rad ARTGE 4),  SA, TCIID)E UICsh Adax st
& JEYS E

Hol] ENS(NTD)-F4 ¥ (centered) Tl J528 YEL T AHAEHT 5
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d3lx] L= AL HoFr), wEkA, TFG-TEC7} EWS(NTD)-J&2t8 wwad == ez c-Abl(30), v-
Src(31) 2 ZEM1(32)3} AE A8 & = XS HAES L o] &Ao] Aedt dmMASd o xHE=

2] JRE FAEE AL me IuRe FAY 4 ).

NIH3T3 Ao HAAIAZD = AAY e FE vp$2dda S7ME $F AFS o7 4 e

1(33, 34), EWS-WT1(35) % EWS-0ct-4(36, 37) 2 t& §3 AFEHE 22, TFG-TECY d’dd FAd%

G oA 7tA] AAEA Ut TFG-TEC FAAF =9 £ A5 (tumorigenic potential)- TFG-TEC7}

A7F EMCse] @Al ARAR1 ATE vk ofolroj9p IXA|ghrt.  TRG-TEC w¥ize] DNA-ZH3 5olAdo]

TECON 4] o]zdell K1 % 2) TFG-TEC frAdA7F Ak Al @415 dxdatr] wZell (=

5), TFG-TEC &3 H2~EZYE7} TEC-uH-gA FAAES] 2dS odxdgoasn Fdggdagdd 7|oscta
R i

AZver 4= 9th. &AW, TRG-TEC &3 whal o] o17F RMCsol A thE TEC 3 WA Se] RAdtsl 5143}
o} §AFEHAl TEC B} SASS] RAAS F45l2 Za 2IUAN V)5S s AAY nAdAPE, A
N EMA FHAH(E)S] HEg FHo] s Fasit.

=
fop!

-TEC ¥ TEC ©+9¥a-e Skp2, L-Myc, SOCS2 2 STAT-3 -2 #o uH&
st A B FHdAE ] TECE T TRG-TECO] of&l] Xtk
5¢). NOR1 ¥l L mlo]EAl(mitogen) o2 7|5 3}X 2H(38-
R 7FAl A A ek, FH o], NORL @ d o] Ale]Z7l-9
inase inhibitor)®l p27(41, 42)9] #3|E @ 3l+= Skp2 A9
dS Sty Buyduh(2s). olA-2d ¥ TRG-TECE L-Mye, SOCS2 2 STAT-39) w+3lS Abak-zH 39
%, L-Mye, SOCS2 2 STAT-39] &%= A7t ko] whrgola #zx a1 glth(43-46).  TFG-TEC7F
WA Al oFA AHNA ATFSF(extraskeletal myxoid chondrosarcomas, EMCs)e] oA ZokdA
5 = A7) Wizel, FEd HAREL Fas.

3
of -
N
o & et
i rlo

N
=
w32

N

o|

tlo

Q‘L

o

X

il

. M

of 4
o

Bl

QA Al osl FAR AL AL AiE Mg AR AxE Az BCslA BiS- 2
WIAFGGS-TEC §@ ©ldse] tiet wWabd @t Fr=e FAovken. ¥ wwaEe ofd i

w2 W, hTAF68-TECS] hTAF;;68 NID&= Al4tdt &3 =W AFETozZH 7|5 Ao 7|dst= °, o=
hTAF;;68-TEC & TEC 7te] HMeoj&Ad wgol A2 Afo]7} o] &2 NIDse| fololAl 7]Qld = dohe AS 9wt

o, A7) 7P 9A8H AR, TEG-TECS] TFG(NTD):= GAL4 DBD9} &4 HAME &A3AZ 4 AdATH(E 6).
ok, AEd 235 TFGINID) W EA43F TH0(5)e &4 sllX= dX3k3itt.  TFGINTD)E hTAF68
2 RS 259 ME ATAHS FHIU). whz}x | TRG(NTD):= hTAFII689) A A¢td A (48)3 -FAMSH
A & Wy Fe(closed conformation)ol A ¥} e (open conformation)®Z2] JHAIA B3|

(preinitiation complex)2] W&o 7| egdo M AALE A= = v}, F7H4EQA A Eo] A7 7MeAS

g3h7] Al STE .

AgHo=m, B Ao WHHEL F/HHQ FHAAEC] TRG-TECY F&-2&3AY e Y 28 (tumor
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<210> 1
<211> 1200
<212> DNA

<213> Homo sapiens
<400> 1

atgaacggac agttggatct aagtgggaag ctaatcgtca aagctcaact tggggaggat 60



attcggcgaa ttcctattca

caacgagttt tcagaggaaa
gaagatggag atcttataac
agtaggatac tgaaactgac
caggtgaaat atctccgtcg
gatagcttgg aaccacctgg
gtggatggta gggaagaaaa

atggcagcaa gtatgtctgc

gttatgtcag cgtttggett
gaagatcgtt caggaacacc
ggcgttcage cacagcagcce
ggtcagatgt accaacagta
ccacctcagce agcctcaaca
ggacctcaac aacctcagca

gctectgecet tttetggtcea

gcgagcaatt atcctgcaca
gtggctcctg cctctcaacce
ccaggtttta cttcacttce

tatgcgcgta accgtcctcce

<210> 2
211> 1878
<212> DNA

<213> Homo sapiens
<400> 2

atgccctgeg tccaagcecca

acatacagct cggaatacac
gaccttggca gcactgagat
ttcgtggagg gctactcgag
cggcecttga tcaaagtgga

caccaccacc accaccacca

taatgaagat

acttctgagt
aatttttgat
attatttgtt
agaactgata
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gtctgcettcet

ttttgatcct
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atgacccctce

ggctataccce

tccectecag

atgaaccccg
gccaccacgt
ctcaagcctt
gcgeccagcet

cagcatcagc
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taacaataaa
ttteetttge
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cctcagcagce
ctcaagcagg
gtgcacagca
caagctatag
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agccgcecaca
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ctggggcecta
ctccaagtgg

aacctggacc

gttccagtta

actacaccaa
ccctgeccag
cctgegtgta
accatcacca

agccatccat

gctaatgatg

gtataaagat
aattcagtgc
tgaatcaagt
tcgtttattg
aaatgatact
tactcaggtt
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tgctectgea
tcacccacca
tcagattgaa
gccgeaggcet
tcagcagact
ccaggcacca

gcagtaccag
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tcaaccaaga
gcctaatcect
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catcagtacc
ccaaatgcag
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tccagceegg

tccacccececa

cceteggegce
cccacggtgg
cccgegececa
ctcagcectgce
cacccgtacg
ctcacgceect

cccagcagga

tgccagcact
cagaaaaatg
cgaaaccgat
gttgtcecgta
ccattacaac
geeettgtec

cccactgacc

ctgacagcct
ctcccecaaag
agactttcca
ctgcatcgac
tccttaaatt
agcatgatca

aagatcacaa

tccaaggtcc
atcttctacc
ctggacaccc

<210> 3

aggacgaggt

ccacgcecegsgc

ccggetgceat
ccggegegeg
geeeggeegg
cgctgggage
ggctgeeget
ccectaccegce

gctegtegte

acggegtgceg
caaaatatgt
gtcagtactg
cagatagtct
aggaaccttc
gagctttaac

aggctgctge

ccattgatgt
aagatcagac
tcaggtcaaa
ttcagtgect
tgcagagcct
cagaaagaca

gcagtttaaa

tgggtgccect
tgaagctgga

tacctttce

<11> 2700

<212> DNA

gctgeccage

cttccececeg

cgcacccggce
cttceegete
cggccaccac
cgcagceegece
ggccaagagg
gtccagectg

tggcgagggc

aacctgcgag
ttgcetggea
tcgatttcag
gaaagggagg
tcagccectcet
agactcaaca

aggcacagat

atccagaagc
attacttatt
cactgctgaa
tcgtggattt
gaaccttgat
tgggttaaaa

agaccaccag

ggtagaactg

agacttggtg

<213> Artificial Sequence

<220><223>

acctccatgt

caggcgeeses

ccgetgetgg
ttccacttca
ctcggctacg
gcgggceagee
gcggeeecge
ctgggegaga

acgtgtgccg

ggctgcaagg
aataaaaact
aagtgtctca
agaggtcgtc
ccaccttcte
cccagagatc

gctgagcatg

tgggcagaaa
gaatcagcct
gataagtttg
ggggagtggce
atccaagcct
gaaccCaaaga

agtaagggac

aggaagatct

tctecacctt

TFG-TEC fusion construct

acttcaagca

cgttatggga

acccgecgat
agccectegece
acccgacggce
aggeegeege
tggeettece
gtcccagecet

tgtgcgggga

gctttttcaa
gcccagtaga
gtgttggaat
tgecttecaa
ctccaatctg
ttgattattc

tgcaacaatt

agattccggg
ttttggagct
tgttctgcaa
tcgactctat
tagcctgect
gagtcgaaga

aggctctgga

gcaccctggg

ccatcattga

gtccecaccg

cgaggcactg

gaaggcggtc
gcegeatccec
cgcetgeegeg
gcttgagage
geetetegge
geegtegeeg

caacgccgcce

gagaacagtg
caagagacgt
ggtaaaagaa
accaaagagc
catgatgaat
cagatactgt

ctacaacctc

atttactgat
gtttgtecte
tggacttgtc
taaagacttt
gtcagcactg
gctatgcaac

gcccaccgag

cctccagege

caagctcttc
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<400> 3
atgaacggac

attcggcgaa

caacgagttt
gaagatggag
agtaggatac
caggtgaaat
gatagcttgg
gtggatggta

atggcagcaa

gttatgtcag
gaagatcgtt
ggcgttcage
ggtcagatgt
ccacctcagce
caatatagcc

accacggaga

atcacggcta
agcaactacg
gaggagggec
catcaccagc
gtgctgcecca
gcctteccecce

atcgcacccg

cgctteecge
ggceggceceace
gccgceagecg
ctggccaaga
gcgtccagece
tctggegagg

cgaacctgceg

agttggatct

ttcctattca

tcagaggaaa
atcttataac
tgaaactgac
atctcegtceg
aaccacctgg
gggaagaaaa

gtatgtctgc

cgtttggett
caggaacacc
cacagcagcc
accaacagta
agcctcaaca
cttceectcee

tcatgaaccc

cagccaccac
aactcaagcc
gggcgececag
agcagcatca
gcacctccat
Cgcaggceggg

gcecgetgcet

tcttecactt
acctcggcta
ccgeggegceag
gggeggeece
tgctgggega
gcacgtgtgc

agggctgcaa

aagtgggaag

taatgaagat

acttctgagt
aatttttgat
attatttgtt
agaactgata
agaaccagga
gtctgcttcet

ttttgatcct

aacagatgat
cgacagcatt
accatataca
ccagcaacag
gtatggtatt
aggttccagt

cgactacacc

gtccectgecce
ttcetgegtg
ctaccatcac
gcagccatcc
gtacttcaag
ggcgttatgg

ggacccegeceg

caagccctceg
cgacccgacg
ccaggccgcece
gctggectte
gagtcccagc
cgtgtgeggg

gggcttttte

ctaatcatca

attacttatg

aatgatgaag
agttctgacc
aatggccagc
gaacttcgaa
ccttcecacca
gattcttctg

ttaaaaaacc

caggtttcag
gcttectecet
ggagctcaga
gcecggctatg
cagtattcag
tatgcggegce

aagctgacca

agcatcagta
taccaaatgc
catcaccacc
attcctccag
cagtccccac
gacgaggcac

atgaaggcgg

ccgeegcatce
gcegetgeeg
gcgcttgaga
ccgecteteg
ctgeegtege
gacaacgccg

aagagaacag

aagctcaact

atgaattagt

taacaataaa
ttteetttge
caagacccct
ataaagtgaa
atattcctga
gaaaacagtc

aagatgaaat

ggccacccag
cctcagcagce
ctcaagcagg
gtgcacagca
atatgccctg
agacatacag

tggaccttgg

ccttegtgga
agcggcecctt
accaccacca
cctccagecec
cgtccacccece
tgcectegge

tccecacggt

ccececegegece
cgctcagcect
gccacccgta
gcctceacgcece
cgcccageag
cctgccagcea

tgcagaaaaa

tggggaggat

gctaatgatg

gtataaagat
aattcagtgc
tgaatcaagt
tcgtttattg
aaatgatact
tactcaggtt

caataaaaat

tgctectgea
tcacccacca
tcagattgaa
gccgeaggcet
cgtccaagcece
ctcggaatac

cagcactgag

gggctactcg
gatcaaagtg
ccaccaccac
ggaggacgag
caccacgccg
gcecggetgce

ggeegeceecs

cagccecggcece
gcegetggga
cgggetgeeg
ctccectacce
gagctcgtcg
ctacggcegtg

tgcaaaatat
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1440

1500

1560

1620

1680

1740

1800
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gtttgectgg caaataaaaa ctgcccagta

tgtcgatttc agaagtgtct cagtgttgga

ctgaaaggga ggagaggtcg tctgcecttcec

tctcageect cteccacctte tectecaate

acagactcaa cacccagaga tcttgattat

gcaggcacag atgctgagca tgtgcaacaa

gtatccagaa gctgggcaga aaagattccg

acattactta ttgaatcagc ctttttggag

aacactgctg aagataagtt tgtgttctge

cttcgtggat ttggggagtg getcgactct

ctgaaccttg atatccaagc cttagcctge

catgggttaa aagaaccaaa gagagtcgaa

aaagaccacc agagtaaggg acaggctctg

ctggtagaac tgaggaagat ctgcaccctg

gaagacttgg tgtctccacc ttccatcatt

<210> 4

<11> 820

<212> DNA

<213> Artificial Sequence

<220><223> TFG(NTD) construct

<400> 4

atgaacggac agttggatct aagtgggaag

attcggcgaa ttcctattca taatgaagat

caacgagttt tcagaggaaa acttctgagt

gaagatggag atcttataac aatttttgat

agtaggatac tgaaactgac attatttgtt

caggtgaaat atctccgtcg agaactgata

gatagcttgg aaccacctgg agaaccagga

gtggatggta gggaagaaaa gtctgcttct

atggcagcaa gtatgtctge ttttgatcect

gacaagagac
atggtaaaag
aaaccaaaga
tgcatgatga
tccagatact
ttctacaacc

ggatttactg

ctgtttgtece
aatggacttg
attaaagact
ctgtcagcac
gagctatgca
gagcccaccg

ggcctecage

gacaagctct

ctaatcgtca
attacttatg

aatgatgaag

agttctgacc
aatggccagc
gaacttcgaa
ccttccacca
gattcttctg

ttaaaaaacc

gtcgaaaccg
aagttgtccg
gcccattaca
atgccecttgt
gtcccactga
tcetgacage

atctccccaa

tcagactttc
tcetgeateg
tttccttaaa
tgagcatgat
acaagatcac
agtccaaggt

gcatcttcta

tcctggacac

aagctcaact
atgaattagt

taacaataaa

tttectttge
caagacccct
ataaagtgaa
atattcctga
gaaaacagtc

aagatgaaat

atgtcagtac
tacagatagt
acaggaacct
ccgagettta
ccaggctgcet
ctccattgat

agaagatcag

catcaggtca
acttcagtgc
tttgcagagc
cacagaaaga
aagcagttta
cctgggtgcece

cctgaagctg

cctacctttc

tggggaggat
gctaatgatg

gtataaagat

aattcagtgc
tgaatcaagt
tcgtttattg
aaatgatact
tactcaggtt

caataaaaat

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2700

60

120

180

240

300

360

420

480

540
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gttatgtcag cgtttggett

gaagatcgtt

aacagatgat caggtttcag

caggaacacc cgacagcatt gcttcctect

ggcgttcage cacagcagec accatataca ggagctcaga

ggtcagatgt

accaacagta ccagcaacag gccggctatg

ccacctcage agcctcaaca gtatggtatt cagtattcag

<210> 5

<211> 400

<212> PRT

<213> Homo sapiens

<400> 5
Met Asn Gly GIn Leu Asp Leu

1 5

Leu Gly Glu Asp Ile Arg Arg
20
Tyr Asp Glu Leu Val Leu Met
35
Leu Ser Asn Asp Glu Val Thr
50 55
Leu Ile Thr Ile Phe Asp Ser
65 70

Ser Arg Ile Leu Lys Leu Thr

85
Leu Glu Ser Ser Gln Val Lys
100
Arg Asn Lys Val Asn Arg Leu
115
Pro Gly Pro Ser Thr Asn Ile
130 135
Glu Glu Lys Ser Ala Ser Asp

145 150

Ser Gly Lys Leu

10

[le Pro Ile His
25
Met Gln Arg Val
40

Ile Lys Tyr Lys

Ser Asp Leu Ser
75

Leu Phe Val Asn

90
Tyr Leu Arg Arg
105
Leu Asp Ser Leu
120

Pro Glu Asn Asp

Ser Ser Gly Lys

155

ggccacccag tgetcectgea

cctcagcage tcacccacca
ctcaagcagg tcagattgaa

gtgcacagca gccgcaggcet

Ile Val Lys Ala Gln

15

Asn Glu Asp Ile Thr
30
Phe Arg Gly Lys Leu
45
Asp Glu Asp Gly Asp
60

Phe Ala Ile Gln Cys

80

Gly Gln Pro Arg Pro

95
Glu Leu Ile Glu Leu
110
Glu Pro Pro Gly Glu
125

Thr Val Asp Gly Arg
140

GIn Ser Thr Gln Val

160

Met Ala Ala Ser Met Ser Ala Phe Asp Pro Leu Lys Asn Gln Asp Glu

600

660

720

780

820
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165 170 175
[le Asn Lys Asn Val Met Ser Ala Phe Gly Leu Thr Asp Asp Gln Val
180 185 190
Ser Gly Pro Pro Ser Ala Pro Ala Glu Asp Arg Ser Gly Thr Pro Asp
195 200 205
Ser Ile Ala Ser Ser Ser Ser Ala Ala His Pro Pro Gly Val Gln Pro
210 215 220

Gln Gln Pro Pro Tyr Thr Gly Ala Gln Thr GIn Ala Gly Gln Ile Glu

225 230 235 240
Gly Gln Met Tyr Gln Gln Tyr Gln Gln Gln Ala Gly Tyr Gly Ala Gln
245 250 255
Gln Pro Gln Ala Pro Pro GIn Gln Pro Gln GIn Tyr Gly Ile Gln Tyr
260 265 270
Ser Ala Ser Tyr Ser Gln Gln Thr Gly Pro Gln Gln Pro Gln Gln Phe
275 280 285
Gln Gly Tyr Gly Gln Gln Pro Thr Ser GIn Ala Pro Ala Pro Ala Phe

290 295 300

Ser Gly GIn Pro Gln Gln Leu Pro Ala GIn Pro Pro Gln Gln Tyr Gln
305 310 315 320
Ala Ser Asn Tyr Pro Ala Gln Thr Tyr Thr Ala Gln Thr Ser Gln Pro
325 330 335
Thr Asn Tyr Thr Val Ala Pro Ala Ser Gln Pro Gly Met Ala Pro Ser
340 345 350
GIn Pro Gly Ala Tyr Gln Pro Arg Pro Gly Phe Thr Ser Leu Pro Gly
355 360 365

Ser Thr Met Thr Pro Pro Pro Ser Gly Pro Asn Pro Tyr Ala Arg Asn

370 375 380

Arg Pro Pro Phe Gly Gln Gly Tyr Thr Gln Pro Gly Pro Gly Tyr Arg

385 390 395 400
<210> 6
<211> 626

<212> PRT
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<213> Homo sapiens

<400> 6

Met Pro Cys Val Gln Ala Gln Tyr Ser Pro Ser Pro Pro Gly Ser Ser
1 5 10 15

Tyr Ala Ala GIn Thr Tyr Ser Ser Glu Tyr Thr Thr Glu Ile Met Asn

20

Pro Asp Tyr Thr Lys Leu
35
Ala Thr Ala Thr Thr Ser
50
Tyr Ser Ser Asn Tyr Glu
65 70
Arg Pro Leu Ile Lys Val
85

His His His His His His

100
GIn Gln Pro Ser Ile Pro
115
Pro Ser Thr Ser Met Tyr
130
Thr Pro Ala Phe Pro Pro
145 150
Pro Ser Ala Pro Gly Cys

165

Met Lys Ala Val Pro Thr
180
Phe Lys Pro Ser Pro Pro
195
His His Leu Gly Tyr Asp

210

25

Thr Met Asp Leu Gly
40
Leu Pro Ser Ile Ser
55

Leu Lys Pro Ser Cys

75
Glu Glu Gly Arg Ala

90

His His His His His

105
Pro Ala Ser Ser Pro
120

Phe Lys Gln Ser Pro
135
GIn Ala Gly Ala Leu

155
[le Ala Pro Gly Pro

170

Val Ala Gly Ala Arg
185
His Pro Pro Ala Pro
200
Pro Thr Ala Ala Ala

215

30

Ser Thr Glu Ile Thr
45
Thr Phe Val Glu Gly
60

Val Tyr Gln Met Gln

80
Pro Ser Tyr His His

95

His Gln Gln GIn His

110
Glu Asp Glu Val Leu
125

Pro Ser Thr Pro Thr
140
Trp Asp Glu Ala Leu

160
Leu Leu Asp Pro Pro

175

Phe Pro Leu Phe His
190
Ser Pro Ala Gly Gly
205
Ala Leu Ser Leu Pro

220

Leu Gly Ala Ala Ala Ala Ala Gly Ser GIn Ala Ala Ala Leu Glu Ser

225 230

235

240
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His Pro Tyr Gly Leu Pro Leu Ala Lys Arg Ala Ala Pro Leu Ala Phe

Pro Pro Leu

Glu Ser Pro

275

Glu Gly Thr
290

Gly Val Arg

305

Gln Lys Asn

Asp Lys Arg

Leu Ser Val

355

Gly Arg Arg
370

Glu Pro Ser

385

Ala Leu Val

Ser Arg Tyr

His Val GIn
435
Arg Ser Trp

450

Asp Gln Thr
465

Arg Leu Ser

245
Gly Leu Thr
260

Ser Leu Pro

Cys Ala Val

Thr Cys Glu

310

Ala Lys Tyr
325

Arg Arg Asn

340

Gly Met Val

Gly Arg Leu

Gln Pro Ser

390
Arg Ala Leu
405
Cys Pro Thr
420

Gln Phe Tyr

Ala Glu Lys

Leu Leu Ile

470

250

Pro Ser Pro Thr Ala Ser Ser

265

Ser Pro Pro Ser Arg Ser Ser

280

285

Cys Gly Asp Asn Ala Ala Cys

295

300

Gly Cys Lys Gly Phe Phe Lys

315

Val Cys Leu Ala Asn Lys Asn

330

Arg Cys Gln Tyr Cys Arg Phe

345

Lys Glu Val Val Arg Thr Asp

360

365

Pro Ser Lys Pro Lys Ser Pro

375

380

Pro Pro Ser Pro Pro Ile Cys

395

Thr Asp Ser Thr Pro Arg Asp

410

Asp Gln Ala Ala Ala Gly Thr

425

Asn Leu Leu Thr Ala Ser Ile

440

445

Ile Pro Gly Phe Thr Asp Leu

455

460

Glu Ser Ala Phe Leu Glu Leu

475

255
Leu Leu Gly
270

Ser Ser Gly

Gln His Tyr

Arg Thr Val

320

Cys Pro Val
335
GIn Lys Cys

350

Ser Leu Lys

Leu Gln GIn

Met Met Asn

400
Leu Asp Tyr
415
Asp Ala Glu
430

Asp Val Ser

Pro Lys Glu

Phe Val Leu

480

Ile Arg Ser Asn Thr Ala Glu Asp Lys Phe Val Phe Cys
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485 490 495
Asn Gly Leu Val Leu His Arg Leu Gln Cys Leu Arg Gly Phe Gly Glu
500 505 510
Trp Leu Asp Ser Ile Lys Asp Phe Ser Leu Asn Leu Gln Ser Leu Asn
515 520 525

Leu Asp Ile GIn Ala Leu Ala Cys Leu Ser Ala Leu Ser Met Ile Thr

530 535 540
Glu Arg His Gly Leu Lys Glu Pro Lys Arg Val Glu Glu Leu Cys Asn
545 550 555 560
Lys Ile Thr Ser Ser Leu Lys Asp His Gln Ser Lys Gly Gln Ala Leu
565 570 575
Glu Pro Thr Glu Ser Lys Val Leu Gly Ala Leu Val Glu Leu Arg Lys
580 585 590
[le Cys Thr Leu Gly Leu Gln Arg Ile Phe Tyr Leu Lys Leu Glu Asp

595 600 605

Leu Val Ser Pro Pro Ser Ile Ile Asp Lys Leu Phe Leu Asp Thr Leu
610 615 620

Pro Phe

625

<210> 7

<211> 900

<212> PRT

<213> Artificial Sequence

<220><223> TFG-TEC fusion protein

<400> 7

Met Asn Gly Gln Leu Asp Leu Ser Gly Lys Leu Ile Val Lys Ala Gln
1 5 10 15

Leu Gly Glu Asp Ile Arg Arg Ile Pro Ile His Asn Glu Asp Ile Thr

20 25 30

Tyr Asp Glu Leu Val Leu Met Met Gln Arg Val Phe Arg Gly Lys Leu
35 40 45

Leu Ser Asn Asp Glu Val Thr Ile Lys Tyr Lys Asp Glu Asp Gly Asp
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50
Leu Ile Thr Ile Phe
65
Ser Arg Ile Leu Lys
85

Leu Glu Ser Ser Gln

100
Arg Asn Lys Val Asn
115
Pro Gly Pro Ser Thr
130

Glu Glu Lys Ser Ala
145

Met Ala Ala Ser Met

165

[le Asn Lys Asn Val
180
Ser Gly Pro Pro Ser
195
Ser Ile Ala Ser Ser
210

Gln Gln Pro Pro Tyr
225

Gly Gln Met Tyr Gln

245
GIn Pro Gln Ala Pro
260
Ser Asp Met Pro Cys
275
Ser Ser Tyr Ala Ala
290

Met Asn Pro Asp Tyr

55 60
Asp Ser Ser Asp Leu Ser Phe Ala Ile Gln Cys
70 75 80
Leu Thr Leu Phe Val Asn Gly Gln Pro Arg Pro
90 95

Val Lys Tyr Leu Arg Arg Glu Leu Ile Glu Leu

105 110
Arg Leu Leu Asp Ser Leu Glu Pro Pro Gly Glu
120 125
Asn Ile Pro Glu Asn Asp Thr Val Asp Gly Arg
135 140
Ser Asp Ser Ser Gly Lys Gln Ser Thr Gln Val
150 155 160
Ser Ala Phe Asp Pro Leu Lys Asn Gln Asp Glu

170 175

Met Ser Ala Phe Gly Leu Thr Asp Asp Gln Val
185 190
Ala Pro Ala Glu Asp Arg Ser Gly Thr Pro Asp
200 205
Ser Ser Ala Ala His Pro Pro Gly Val Gln Pro
215 220
Thr Gly Ala GIn Thr Gln Ala Gly Gln Ile Glu
230 235 240

Gln Tyr GIn Gln Gln Ala Gly Tyr Gly Ala Gln

250 255
Pro Gln GIn Pro Gln Gln Tyr Gly Ile GIn Tyr
265 270
Val Gln Ala Gln Tyr Ser Pro Ser Pro Pro Gly
280 285
GIn Thr Tyr Ser Ser Glu Tyr Thr Thr Glu Ile
295 300

Thr Lys Leu Thr Met Asp Leu Gly Ser Thr Glu
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305 310 315 320

[le Thr Ala Thr Ala Thr Thr Ser Leu Pro Ser Ile Ser Thr Phe Val
325 330 335
Glu Gly Tyr Ser Ser Asn Tyr Glu Leu Lys Pro Ser Cys Val Tyr Gln
340 345 350
Met Gln Arg Pro Leu Ile Lys Val Glu Glu Gly Arg Ala Pro Ser Tyr
355 360 365
His His His His His His His His His His His His His His GIn Gln
370 375 380

Gln His GIn GIn Pro Ser Ile Pro Pro Ala Ser Ser Pro Glu Asp Glu

385

Val Leu Pro

Pro Thr Thr

Ala Leu Pro
435
Pro Pro Met

450

Phe His Phe
465

Gly Gly His

Leu Pro Leu

Glu Ser His
515

Ala Phe Pro

530
Leu Gly Glu

545

390
Ser Thr Ser
405
Pro Ala Phe
420

Ser Ala Pro

Lys Ala Val

Lys Pro Ser
470
His Leu Gly
485
Gly Ala Ala
500

Pro Tyr Gly

Pro Leu Gly

Ser Pro Ser

550

395 400
Met Tyr Phe Lys Gln Ser Pro Pro Ser Thr
410 415
Pro Pro Gln Ala Gly Ala Leu Trp Asp Glu
425 430
Gly Cys Ile Ala Pro Gly Pro Leu Leu Asp
440 445
Pro Thr Val Ala Gly Ala Arg Phe Pro Leu

455 460

Pro Pro His Pro Pro Ala Pro Ser Pro Ala
475 480
Tyr Asp Pro Thr Ala Ala Ala Ala Leu Ser
490 495
Ala Ala Ala Gly Ser Gln Ala Ala Ala Leu
505 510
Leu Pro Leu Ala Lys Arg Ala Ala Pro Leu
520 525

Leu Thr Pro Ser Pro Thr Ala Ser Ser Leu

535 540
Leu Pro Ser Pro Pro Ser Arg Ser Ser Ser

555 560
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Ser Gly Glu Gly Thr Cys Ala Val Cys Gly Asp Asn Ala Ala Cys GIn
565 570 575
His Tyr Gly Val Arg Thr Cys Glu Gly Cys Lys Gly Phe Phe Lys Arg
580 585 590
Thr Val Gln Lys Asn Ala Lys Tyr Val Cys Leu Ala Asn Lys Asn Cys

595 600 605

Pro Val Asp Lys Arg Arg Arg Asn Arg Cys GIn Tyr Cys Arg Phe Gln
610 615 620
Lys Cys Leu Ser Val Gly Met Val Lys Glu Val Val Arg Thr Asp Ser
625 630 635 640
Leu Lys Gly Arg Arg Gly Arg Leu Pro Ser Lys Pro Lys Ser Pro Leu
645 650 655
GIn Gln Glu Pro Ser Gln Pro Ser Pro Pro Ser Pro Pro Ile Cys Met
660 665 670

Met Asn Ala Leu Val Arg Ala Leu Thr Asp Ser Thr Pro Arg Asp Leu

675 630 685
Asp Tyr Ser Arg Tyr Cys Pro Thr Asp Gln Ala Ala Ala Gly Thr Asp
690 695 700
Ala Glu His Val Gln Gln Phe Tyr Asn Leu Leu Thr Ala Ser Ile Asp
705 710 715 720
Val Ser Arg Ser Trp Ala Glu Lys Ile Pro Gly Phe Thr Asp Leu Pro
725 730 735
Lys Glu Asp Gln Thr Leu Leu Ile Glu Ser Ala Phe Leu Glu Leu Phe

740 745 750

Val Leu Arg Leu Ser Ile Arg Ser Asn Thr Ala Glu Asp Lys Phe Val
755 760 765
Phe Cys Asn Gly Leu Val Leu His Arg Leu Gln Cys Leu Arg Gly Phe
770 775 780
Gly Glu Trp Leu Asp Ser Ile Lys Asp Phe Ser Leu Asn Leu Gln Ser
785 790 795 800
Leu Asn Leu Asp Ile Gln Ala Leu Ala Cys Leu Ser Ala Leu Ser Met

805 810 815
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Ile Thr Glu Arg His Gly Leu Lys Glu Pro Lys Arg Val Glu Glu Leu

820 825 830
Cys Asn Lys Ile Thr Ser Ser Leu Lys Asp His Gln Ser Lys Gly Gln
835 840 845
Ala Leu Glu Pro Thr Glu Ser Lys Val Leu Gly Ala Leu Val Glu Leu
850 855 860
Arg Lys Ile Cys Thr Leu Gly Leu Gln Arg Ile Phe Tyr Leu Lys Leu
865 870 875 880
Glu Asp Leu Val Ser Pro Pro Ser Ile Ile Asp Lys Leu Phe Leu Asp

885 890 895

Thr Leu Pro Phe

900
<210> 8
<211> 273
<212> PRT

<213> Artificial Sequence

<220><223>  TFG(NTD) protein

<400> 8

Met Asn Gly Gln Leu Asp Leu Ser Gly Lys Leu Ile Val Lys Ala Gln
1 5 10 15

Leu Gly Glu Asp Ile Arg Arg Ile Pro Ile His Asn Glu Asp Ile Thr

20 25 30
Tyr Asp Glu Leu Val Leu Met Met Gln Arg Val Phe Arg Gly Lys Leu

35 40 45

Leu Ser Asn Asp Glu Val Thr Ile Lys Tyr Lys Asp Glu Asp Gly Asp
50 55 60
Leu Ile Thr Ile Phe Asp Ser Ser Asp Leu Ser Phe Ala Ile Gln Cys
65 70 75 80
Ser Arg Ile Leu Lys Leu Thr Leu Phe Val Asn Gly Gln Pro Arg Pro
85 90 95
Leu Glu Ser Ser GIn Val Lys Tyr Leu Arg Arg Glu Leu Ile Glu Leu

100 105 110
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Arg Asn Lys Val Asn Arg Leu Leu Asp Ser Leu Glu Pro Pro Gly Glu

115 120 125
Pro Gly Pro Ser Thr Asn Ile Pro Glu Asn Asp Thr Val Asp Gly Arg
130 135 140
Glu Glu Lys Ser Ala Ser Asp Ser Ser Gly Lys Gln Ser Thr Gln Val
145 150 155 160
Met Ala Ala Ser Met Ser Ala Phe Asp Pro Leu Lys Asn Gln Asp Glu
165 170 175
[le Asn Lys Asn Val Met Ser Ala Phe Gly Leu Thr Asp Asp Gln Val

180 185 190

Ser Gly Pro Pro Ser Ala Pro Ala Glu Asp Arg Ser Gly Thr Pro Asp
195 200 205
Ser Ile Ala Ser Ser Ser Ser Ala Ala His Pro Pro Gly Val Gln Pro
210 215 220
Gln Gln Pro Pro Tyr Thr Gly Ala Gln Thr Gln Ala Gly Gln Ile Glu
225 230 235 240
Gly Gln Met Tyr Gln Gln Tyr Gln Gln GIn Ala Gly Tyr Gly Ala Gln
245 250 255

Gln Pro GIn Ala Pro Pro GIn Gln Pro Gln Gln Tyr Gly Ile Gln Tyr

260 265 270
Ser
<210> 9
<211> 9
<212> DNA

<213> Artificial Sequence
<220><223> TEC binding sequence
<400> 9

aaaaggtca
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