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Fig. 1a

A

8 CC &3 DD
BHOIZ &-EElOI= Hi2lT
EE

BB
GPCR-EI!
Hielg 882

AA _.. random

BB ... GPCR- target binding region |
CC ... linear

DD ... cyclic

EE ... bipodal peptide binder

FF ... structure stabilizing region

GG ... GPCR- target binding region Il
HH ... TP-BPB

(57) Abstract: The present invention relates to a TF-bipodal peptide
binder specifically binding to TF, comprising: (a) a structure stabilizing
region comprising parallel, antiparallel, or parallel and antiparallel amino
acid strands in which an interstrand noncovalent bond is formed; and (b) a
TF-target binding region I and a TF-target binding region II which bind
respectively to both ends of the structure stabilizing region and comprise
randomly selected n and m amino acids, respectively. The TF-bipodal
peptide binder of the present invention shows a very low level (for exam-
ple, nM level) of KD value (dissociation constant) to TF, thereby showing
very high affinity to a TF target. The TF-bipodal peptide binder of the
present invention has a medical use, can be used for in vivo molecular
imaging and targeting for drug delivery, and also can be very usetfully
used as an escort molecule.

(57) _Q_QFA'] %‘% ‘%}‘%‘ ’8_‘ (a) 7]'91'2_]'(interstrand) H] A 7:] @_ ] fﬂ /\_]
¥ 3 2 © (parallel), SFE| 3 & © (antiparallel) &=+ ) Ei ?é(parauel)ﬂr
¢}¢] 9] & & (antiparallel) o} ¥ L—_& pAa=a=N-3 itﬂ = Tz obA 3}
-] (structure stabilizing region); 2 (b) A7) F& ¢t s Lo ok
@l AR50l 93 ¥4 502 407 242 0% m o2l ofr)

wAbS X Este TF-ERA 23 59 (TF-target binding region I) 2
TF-E} A 2 HL -] I (TF-target binding region )& X $3}+ TF ¢
So|H o2 Agais TR-vpo| Tg Heko| = upRlt o] ¥ A0
A, B o] TE.pho] £ M el = Hpe] Eit TF o] o 3t vl 5-
W LF(of A, nM #%)ﬂ KD (8492 Vehol, TF &
Aol v)% & 23S EPIT B WY o] TR-vjol £ ¥Ejol
= upelE]i o oko 2 Ae) S g /1 Bk opel, <l vlu 1
oA, Bl k2 HEE BARS st d o] 8E F o, oA
E AR o e o 88 + ot
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AR= (A=) AT Qe &, b BE FHe

Al dele REE 9 3519): ARIPO (BW, GH, GM,
KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), &k A o} (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), % (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,

F0:

SM, TR), OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).
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FEATE ok Jlego] #4F AH 2Fdd 8 BeEa 7] bl

H]& 2ol Y E A=l o .

uetA] o] FAE A A xS FTAHLE FHARNA
FA oA wud o] gl Aok A oA wude A
Zol EHgYs MHdds 7 F UAEE BE AxY dmdE 3710}
23 AT dde] JdFREE FIAY AEY olF|xAtoe = ubtol
golHeg§ eI ol EHEZ d3) 238d S 39 & IEgHT
L 5oldS /I EFEE S g U, dE o A A a9AF
olv] ™ (avimer) 9} o} ult](affibody)= ZAEZ] sl I ZE(picomole)
AE9 ¥ JH CA7E BaEe] Ut ol¥l A A TwFEL
A717F Fra kA EA Ao o] AF Jhesin dukHo® wWenkgS
AA dezitty Huxol o, I8ld FAREHE FHAT FA 59
TAA "ol G & don dEHEoloA HA dHFAHA & F U7
o] DI Bol AAFoR FARGT E FHES VR A A

2

Mdd g A SEFe 40 AU oy o F WA FHA} tE
A X5 Aol A FEEE A= e FA diF dRde Jrzud Y
I =d<, gEZY, LDR-A =W, FZ2EH, ZZEHQ A, A7™H
2] 9 E (Ankyrin repeat), BPTI &&= 9¥l&-2 o]&3la lor Al st
dazdA F YxesAEe 2 Jg"Ee JHAI o aF

=R | el A

Adnectin), oF¥]®, FY=Kunitz) Zd9AL

2EYEH7 didoz AHstu, dIA F

ol g A YL o

, 3 gattt= Aolth, gy giREEY

HAetel =& A v EA dd gallo] i) 2> Jsy g Eold S
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%)

oz e 5T F = AER FEol= it A oA 9ud

E} | A
el g o7 FEAA HFHE U ojo] H UYAEL
RESH BA B2 L& Ao FolF Aol 7t FEO=
E24& MEstad =833k, ole @A wif €2 Al dia) Ead
$o HstEE b fEIEE o] &t wWE At & s H©
EoldE 7K ASHFTRE TE F e 7ol E A= gdn.

8, AAMQIAH(transcription factor: TF)E 5% DNA A g9

Agsted 54 fAAY AxE -8 g ol (Latchman DS /nt. J.
Biochem. Cell Biol. 29(12):1305-12(1997); Karin M. New Biol. 2(2):126-

31(1990)). o] HARIAE HAIE FXFAY Ev HAME HAleE
24 g, AARRJAE sy == & o] DNA-binding domains &
7'A 3 9lom, o] DNA-binding domains & S3te] =ZAdtuxA Fe=

FAR) APF N Dol AFA,

HAAI A o A o] Wol= EX AFI #AHo] JE AU AoH,
A4 MEd E=E EEn g

1= o] HARIAEC] T
A2 (oncogenes) 2 H A Yk, AztelAMe U3 BAFFA] ol
T5E AARIAE a) NFkB and AP-1 families, (b) STAT family ¥ (c)

steroids receptors 7} T},

A A}F(tumor suppressor) IE

=0

[e]

2 o o g

B gAA AAd Z2A ded =% 32 5IEd0 F=EdIn o
Aol FAHS U A4d =% 2 5EdY A WEE 2
AARA 2 BAM F22 Adse] £ & &
2 E gy Y go] Bt BEstA Ay,

z =
=gsiet. 1 Z2s, HaF
TEIAS e F Dol FAHH(randon) 22 HEOIEE AYAT AL
o] & HEl=E FFLE TP £ A= Bede 2A S7H
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2% 2 Bolde At dolzg o= mANERIE A& F
e FAFoRA, ¥ BPe F4HA A
B

o
kA B ‘?—-_}”30 B  TF(transcription factor)-H}o]¥&
S8t H Ut

2 H’”ﬂ«] EL_ 522 TF(transcription factor)-Hlo]X & FEloj=
HHIT (TF-BPB) & Al&-st= d Ut

2 Id9Y g 53 9 ojxdE sir)e e A AdH
AT ® =W o Bo WestA "

2 dyge o o mE", B ddge oSS XgsteE
TF(transcription factor)-H}o]|X e | E}o)
(a) 7}e3F(interstrand) H|F-FZAZol FAdE sH2iL(parallel),

[r1
T
R
l-‘O
inj
i
s}
=g
&
o
2
o
ro
ul

ote] ) 2] Y (antiparallel) = s} &) Y (parallel )3}
ole] 9 &) & (antiparallel) olFlx2t 7MHES X3 Fx AAF

59 (structure stabilizing region); %

(b) 7] & HA3 B & Edo] 2o U FHHFHo=
AYE 22 n 2 m A9 otmeAts xestE TF-8H 2% #9 I(TF-
target binding region 1) ¥ TF-e}Zl ZA3 #$ O(TF-target binding
region I)E X 33= TF of Eo|x oz AgsleE TF-Hlo] ¥ JlElo]=

2 owdAEe X wwuAdse T AT 2 Solyel slza
Sobd BUEL AE U Et AE Ede] ewd & 2L Adeann
=gsd. 3 A%, Wad JAS(rigidd Beol= AL AXE
FEARHG 29 F Tl FAH (random) 2 E Prho| = AR
o] § AE|=E FFoz T A ARAsE Aed: A 78
235 2 Solde e ulolEw BHol= HAHGBIE 9L F
&g TN

£ wge JEHe Age ASH WS BAY § Two|
929 A= gEelsE @dse Adg. o @% SR
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A7) A8g s, B 29 79 1 2 B 2% 79 071 8

Moo
2 o

B gy o]g sHed FxgAs Bee #HEE, GEHYE

rE s =) g 3 eI E opu| =t NHEES x3sid,
7Y Zb(interstrand) T42ZAF, AAVZH AL, A2FAEGEIEE,
B2 g AdsEg, sol-gho] AEFE, dolR-mo] FuAE EE
o9 ¥ g HFHFAFC FHHE vl Fx EEHZIES
Z3etk, e 2AF, AV AsAL, A5G EFE, 2
W A5, fol-glo] JoAl, Gol2-vo] FIIE EE oY
Z3o) 93 FAHE vFFAES T B9 AnA(rigidity)ol
71 gt}

Bodmol nlazxd pdde wEwW, 7FRAAI} R
7=t 7t(interstrand) HFF2AES F42Z2S, 2FANZAE, vtdE g
5 A4, vhol-glo] A5 AL T o5 xFL T,
 dadown, TzsAs Red FHAY AL £ ATk 9B
Eo], F2IAAI HHo| olFAFS FHAA FERAAI FH9
AnZE o I/MAE ¢ Ao olgd FHAF AT HuA e
o] g Fefo]= wIQITI9 ERAlY] dig Solx= P =g 35t
Hojgitt,

B odge] upEAg P f2W, FE AAE T ofv| x4l
NHEELE FAR dEHA Y £ gAAA stEe AFEEA
AHEEE 8ol “FA” & Y e AZAA FE EFE U

Folal A¥e9 F -ZHE JdZse EZ(AZAY, Heolz= HA)]
FAY 9 o).

AL g, <EHHE = gy dEHHY opnxit
955 JdZAYY. dAad, 8 Wem FHEE HA 2 Y
=4 AstAlE 2 N9 7He), JEHEY Aoz HEd HA 2 A9
AstAE 2 19 7=, H8E 2 <gEHHE HHoE HEYH
HAa 3MY t=g(arFAstAE 3719 1) & ¥HAZ dZ A "o

VY
jart
-
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rlr

9o vigAY T B2, YAE @ NG EE Aetol=

F 7 ol

e ¥ oo

g o] vEAGE FAde] w2d, 47 |§ MEL B-", y-°,
a-¥, n-" EE= o-loop ©]tH(Venkatachalam CM (1968), Biopolymers, 6,
1425-1436; Nemethy G and Printz MP. (1972), Macromolecules, 5, 755—
758; Lewis PN et al., (1973), Biochim. Biophys. Acta, 303, 211-229;
Toniolo C. (1980) CRC Crit. Rev. Biochem., 9, 1-44; Richardson JS.
(1981), Adv. Protein Chem., 34, 167-339; Rose GD et al., (1985), Adv.
Protein Chem., 37, 1-109; Milner-White EJ and Poet R. (1987), TIBS, 12,
189-192; Wilmot CM and Thornton JM. (1988), J. Mol/. Biol., 203, 221-
232; Milner-White EJ. (1990), J. Mol. Biol., 216, 385-397; Pavone V et
al. (1996), Bropolymers, 38, 705-721; Rajashankar KR and Ramakumar S.
(1996), Protein Sci., 5, 932-946). 7} wulgAsAlE, £ EHA
olgs= © ME2 B-dolH.

W AGRA B-do] o]gHE A%, RS B 1, 59 I,
B9 0, B9 0, B9 WM E= 59 M 9@ Adeln, ny
sEAsAE B 1, B9 1, BY 0, 89 1 ° 4delm, R} o
AEAsAE B 10 EE B9 00 | AQels, A4 sl B

I' 81 M Fo)th(B. L. Sibanda et al., J. Mol. Biol., 1989, 206, 4, 759-
777; B. L. Sibanda et al., Methods Enzymol., 1991, 202, 59-82).

2 2o o v Fddd 2w, B Sy © AERA
o]l€d 4 A= AL H. Jane Dyson et al., Eur. J. Biochem. 255:462-
471(1998)° 7AIE o] Qom, 7] FEL B GAA Fx2A gddr.
H AR o]8d 5 e AL gF9 oAt NEE TS X-Pro-
Gly-Glu-Val; Ala-X-Gly-Glu-Val (X & 20 7}¢] o}v]:=2to 2R E ﬁ%‘%t‘r).

2 aie] o Fdddd wep, TIPS BYEA B-JE EE
Folal AH7t olfHE Af, Hd Ao ALd 2 9 = T
A E WAoR FEd 2 Y JtEE Aeol=E HA dAdste Ao
vheh2) st

Feol= AL DA FAH %
A3t fElols FAY AMEL UeH 22 24F 1o HdE" F
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ATt (a) FAT AFE AEA o] H(flexible extended conformation)ell
AE" 7 s 59 (b) AESTE #A £A49 FEAE ste oxTFxRE
58 %2 (o) BETAH A A9 F3zFEee 254
R7) e AstE Ze 7|9 BA. ugdE fgeol= ZFA < Gly, Asn
2 Ser A71E EgStt, Thr 2 Ala F 2 tE FA oRAER
FA Ade 2g¢E F . A AFE obrlxAt B Maratea et
al., Gene 40:39-46( 1985); Murphy et al., Proc. Natl. Acad Sci. USA
83:8258-8562(1986); Y= 53] A| 4,935,233 &, A| 4,751,180 & H
Al 5,990,275 Zo AAE Aok, FHEl]E HHA MEL 1-50 ofn|:At
Iz 742 5 Ut
2 o npgAg g mEd, xRS FAE ooy,

g osd, o ¥ A9 p e Az
S o g-slojmlA T A9 B

B9 I, B I, B I EE
ShEESE B 1 B I, B O, B 00 " Adeln, xu o
s sls B 1 EE B 00 " Adels, A3 sadsAs BY

[' & Adojr}. =37, X-Pro-Gly-Glu-Val; T+ Ala-X-Gly-Glu-Val (X =
20 719 olp|xAto 2 RE HdEET)OE FAHE © AEE B-dojHo
o] &g F Utt.

2 oo oA Al AAjde] mEW, B 1 ¥ A8 Asp-Asp-
Ala-Thr-Lys-Thr ©o]32, 8¢ I' & A<EL Glu-Asn-Gly-Lys °]9, 8¢ I
B gL X-Pro-Gly-Glu-Val; T=E Ala-X-Gly-Glu-Val (X = 20 749
ofplqto 2 BE MeEgdrholi, B©Y OI' ¥ AMEL Glu-Gly-Asn-Lys
L+ Glu-D-Pro-Asn-Lys ©]Tt}.
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B-glold ZXEHo]AE ZE Heol=e FAd 2 dHA AT,
o5 Eo], ul= £33 A 6,914,123 & = Andrea G. Cochran et al., PNAS,
98(10):5578-5583)° 7HAI=El]l U= EHER A, WO 2005/047503 I
MAEl e FH-244E g-dload =g, vx 53 A 5,807,979 %o
AAES e B-dold WIFHAE ZF EEHA Ut ol9le =, B-
ol FIMolde Ze HElo]=+ Smith & Regan (1995) Science
270:980-982; Chou & Fassman (1978) Annu. Rev. Biochem. 47:251-276; Kim
& Berg (1993) Nature 362:267-270; Minor & Kim (1994) Nature 367:660-
663; Minor & Kim (1993) Nature 371:264-267; Smith et al. Biochemistry
(1994) 33:5510-5517; Searle et al. (1995) Nat. Struct. Biol. 2:999-
1006; Haque & Gellman (1997) J. Am. Chem. Soc. 119:2303-2304; Blanco
et al. (1993) J. Am. Chem. Soc. 115:5887-5888; de Alba et al. (1996)
Fold. Des. 1: 133-144; de Alba et al. (1997) Protein Sci. 6:2548-2560;
Ramirez-Alvarado et al. (1996) Nat. Struct. Biol. 3:604-612; Stanger &
Gellman (1998) J. Am. Chem. Soc. 120:4236-4237; Maynard & Searle
(1997) Chem. Commun. 1297-1298; Griffiths-Jones et al. (1998) Chem.
Commun. 789-790; Maynard et al. (1998) J. Am. Chem. Soc. 120:1996-
2007; 2 Blanco et al. (1994) Nat. Struct. Biol. 1:584~590 ol 7)A]=] o
derm, A7 FEL B HAAN HFxEA AdEn.

B-3olB  FXdoldes e HPEHOIE=EE TN FH=E
o]§3t= AF, M viEAsAls EHER AFHE o] &3H.

£ 2o uigAg Fddd mad, 2 29gdA olgHe
EHES AFE ts gk 12 IAEH:

ARk} 1

X1~Trp(X2)Xs—X4=Xs(X'2) X=Xy

X1 2 Ser & Gly-Gluolx, X ¥ X';+= A2 5¢AHS=Z Thr, His,
Val, Ile, Phe =& Tyr o|H, X3 & Trp == Tyr o]3, s = 8¢ I, B¢

B O, B I e 85y I = 89 ' & MEola, Xs = Trp

IEE= Phe olH, X5 = Trp BB Val o]31, X, = Lys B+ Thr-Glu ©|t}.

o} vpA A, A7l A 1ol X2 Ser EE Gly-Glu ©]aL
Xo 2 X' & M2 EYHOZ Thr, His EE Val o|H, X & =2

T
-
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Tyr olx, X, B4 1, & 1', 89 T T= g9 I' & Ado|x, X &
Trp == Phe o]H, X+ Trp = Val o]12, X; = Lys T+ Thr-Glu o]},

2o} o wpEAs A, dukd 1 oA X; & Ser & Gly-Glu o] 1L,
Xo L X'y = M2 EHHO=E Thr, His =+ Val olH, X3 & Trp olZ, X4 &
Eld I, B I, B I =& EY O °| MEolx, %€ Trp oI, L&
Trp ©o]3l, X; = Lys X Thr-Glu ©]t}.

Bt g o wgEAsAE, 99 1 oM X & Ser oli, Xp ¥
X'3& Thr ]9, X = Trp o], X = B¢ ' =& g9 O' 8 Ado]3,
Xs+= TrpolH, X+ Trpeli, X7+ Lys o]t}.

b4 vt AsiAE, 9y 1 oA X & Ser o], X B X'y
Thr o}9, X3 & Trp o1, X = B ' & M4 (BNGK) =+ B I
A4 (EGNK) o] 3L, X5+ Trp ol™, X+ Trpolil, X, & Lys ©]th.

Boutge) FHgg EYES AHY AJAIFHQY ofuxAl MEL

MEES A 1AE WA A3ME 2 A 5A4E WA A 10 Aol 71 A= o

W

2 oael T2HAS $A24 ol§7b5E B-sloln Wepol=x
2d 6o Bl ERQLRRE FHE fEol=, S 6Bl HErol=oH.

2 ageA Bl A=k olgHE  FE, wRAsAE
FERIAH B og 9 12 BA "

Ay T

X1~Trp—Xo-Tyr—Xs—Phe-Thr-Val-X4

X1 2 Arg, Gly-Glu B+ Lys-Lys ©]3, X2 & Gln == Thr ojH, &
B 1L B9 I, B 0, B9 00 E: B W E: 69 I 8
A gola, X ¥ Gln, Thr-Glu EE Gln-Glu ©|t}.

Bt ugAslE, 99y 09 TRAREG RAE e AWy
II'ez gANgo:

SIS

X1-Trp—Thr-Tyr-Xs-Phe-Thr-Val-Xs;

X; € Gly-Glu == Lys-Lys o], s, = 89 [, 8¢ I', &8¢ 1,
Bl I' £+ B¢ I == 8¢ M " Aq<Eola, X3 £ Thr-Glu v

Gln-Glu ©]t}.
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g oagel HPW Bl B-dofRMY AAHA oprlmil Ae
HEEE A4ND D A 4AS WA A 15 AL AAF] ek,
2 oamols FEIAES RN 0§ A5 p-dold PeolmE
HP WEfolSolth, B WA HP PEl=7} ol g8 A%, niEAsAE
TEARG FE e AN Moz EAHY:
/}_"I

AxH2] I

X1=Xo~Xs~Trp—X4—Xs—Thr—Xs—X7

X12 Lys =& Lys-Lys o132, X & Trp =& Tyr 0], X3& Val &
Thr ol9, X, & HY I, & I', E}?J O, e8¢ I' T+ Y I &

B9 M §& Agolx, X5 & Trp == Ala o]H, X¢ = Trp B+ Val o3,
X, & Glu EE Gln-Glu ot}

2 A FRAFE EHEA olf Jted E tE p-Iojd
Helol = TS gukd V2 ZAI"ET:

Ak IV

X1~Xo—X3~Trp—X4

X; & Lys-Thr =¥ Gly o)1, X, & Trp & Tyr ©]1, X3 = B} 1,
B 1Y, B O, BY OI' =& 89 I =¢ 8 ' °© Ad
X = Thr-Glu =€ Gly o|t}.

dutal 111 2 IV 9 B-FojHe HAAHA oAl AES
AAEZ A 11 AD YA A 12 AG, A 15 42 2 A 16 4 WA
A 194Gl 1A} ).

£ ddgd wE2d, FxAAS BHEA HAR dZ2" B-AEE
o]l §d F Ut B-71E FxdA dHd EE <JHIAHEF,
vl AlE <tElHgEed F Y ofmxAl Jtgo] WE Fx(extended
form)Z Fo] glow, ofu|xil 7he Alolo] =4 Aol FAEG.

B-AE FzoIA T Ao ofvlal shete] AR T BEL A
o AZAYG. FAZAE 2+ G DA ®E A= WA
" 4+ Ath.  ®W-Mde] FAZ ol&HE A%, B-1 NGo] g
w5}

£ 3nel te wddd nad, TEAEE $A o4l A3
Er 9AZ dZ® Fold A oj4d & Ytk Foldl ANE

10
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[

AL 2 MY a-AEY HolHsE oprlE BHEA E}-0]
Trdloly, dukygor f{HA T FAste TEHF o A
tlo]l 3 EuQlo]t}("Leucine scissors". Glossary of Biochemistry and
Molecular Biology (Revised). (1997). Ed. David M. Glick. London:
Portland Press; Landschulz WH, et al. (1988) Science 240:1759-1764).
Folal A dwrdo=r e (heptad) BHE AN EES EFsiH, Folil
2717F 4 A B 5 WA AA dg.  dE 9, & €Wl °]&E
T A= FolAl A= LEALKEK, LKALEKE, LKKLVGE, LEDKVEE, LENEVAR =+
LLSKNYH 9] opujxidlt AMES& E et 2 ggoA o]&EHE Foli
Ao FAHA AE MIEF A 39 AFe ZIAH] Y. Folil
A ZZte] R FL a-AMEER o|FA Jow, a-AMEHY

1T o

i

ARAY Folu wFH A, Aol Qe Folal A
duHoz 254 FolAl A¥ R L @74 RAOM EAY F
3 A

D714 s vEA da= A Fed
FolAl AF FxAM F Y oimit (S, F MY a-AME)9
ART F o2 FAC &) 422 + o, BARNAE Bed
Oge "B-ME Ex fEolE 3AV olgd F don, wEAsA=
= HAA F= FEols YA} oS4

e F2UAS B ¢ Lodes FAY o= MYl

2o A7 7S oprixAt Mdo] TF-eH 2% 9 1 % TF-BHA
i die M 2 53 F shve,
g 2 TF-E 29 F4
AZstd mlolxg WAooz JEolE wRRIgE AlFs= Aot
-8t 2% %9 1 2 T84 ZFF 79 Ot A=
, TR ol A =g A7

FDE olFolA ok, B wwelA 2ol

=]

a
Q
@]
ke
(@]
=
o
=
<
@,
N
Suj
2,
I
r
i
(o
b
X

-8 2% F9 1 9 opvj=4t A5 n & SE3HA AFHA
god, wEaHsAE 2-100 o A, En wEHsAE 2-50 o A,
2tk oS o wgdsiAle 2-20 o AF, M wEFsAE 3-10 9

11
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TF-e} 2% 9 09 ofrx=at s m & A AFHA
o, wEFsAE 2-100 o A, B wFHsAE 2-50 o A,
20k oS o wEAstAE 2-20 o AF, B aAsAE 3-10 ¢

-8 A% 29 1 L P84 2% $9 D= A= 27 e
TE 59W A% ol W £FF F Aok, TF-El AF ¥
p 2 77 te x= 5% opFxy

Mol x3d 5 Jon, vEdstAs AR 474 & ot Mol

FolA HoZ e otmxil FT|E olAEY], EFodHE HEA]
gtzrdry), X297, ISI0EYZ], #agxdr], ZHoldHr] TE
Zg2dZYZ(PEO)ZE 18" = 9

ol

E ago] TF-BPB & AA U
bS] Zd, WA W ER AE, ¢ yE EA ojnH,
o

st dl ol84d F gon, J2IE EARE o]&d

Tgo mRA TAdel W, Tz PH 29, F-EHA
[ EE el 2% 29 DRY sgddds, TEaas

3t §#99 FA)dl st=3rt AdgE o
A

NEE BT dolE, dedE,

Hpo] @ ¢FE e UnYAE X, ol dAHE AL oYt

47 AEVIS A5 E AN E dolEL Tl 2YEH (A,
Gd ZHolE F7E), T2 ZAIEAAY, 24AH EF(J9
oI EFO] B, Feyly, v -Fex03, B3 ¥Eo]E, ZHE dgolE 2 YA
FelolE)), WA 59 dx(dAad, Yc, o, ®N, P, $¥, S, “Ti,
1181 , 136La, 198T1 , ZOOTI , ZOSBi 1;_2 206Bi ) ’ %%%;g(%_ergaﬂ

(fluorescein), I FZ B EA (phycoerythrin), Z299, g Al

12
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rlr

(lissamine), @i Cy3 ¢ Cy5), &P, A7|UYx, W& FA E
AALHAAE st old] AFHE AL oy
TF-gt 2% 9 1 2/ TF-e4 28 39 O+ TP 9
Adste olvxAt AEE EF3it).

& o] BpB BA7t 2 TF & @A 3AE 93d TF &
x3s1, upFAsHA= AP1, AP-2, ARE, Brn-3, C/EBP, CBF, CDP, c-Myb,
CREB, E2F-1, EFR, ERE, Ets, Ets-1/PEA3, FAST-1, GAS/ISRE, GATA, GRE,
HNF-4, IRF-1, MEF-1, MEF-2, Myc-Max, NF-1, NFATc, NF-E1, NF-E2, NFKB,
Oct-1, p53, Pax-5, Pbxl, Pit 1, PPAR, PRE, RAR, RAR (DR-5), SIE, Smad
SBE, Smad3/4, SP1, SRE, Statl, Stat3, Stat4, Stat4, Statb, Stat6,
TFIID, TR, TR(DR-4), USF-1, VDR (DR-3), HSE, 2 MRE & T &3tc}

2 2o TF-BPB & TF o & ofayXE EE FEIIYZE

Ao ;. B o TFBPB = MY EWH =2F TF ¢ AT
o2 2% $5 YA, AE U == 273t PR 9 LS
288 F dv

BPB = F7HH o= xﬂz‘% :

7] CPP £ BHA FX€E g4 CPP & EeH, od& £
HIV-1 Tat @& SgungdAd, ANTP FElo]=, HSV VP22 HALZHE ez
vFGF oA S-2]= MTS $!E}o]= | Penetratin, Transportan, Pep-1 HE}lo] =,
Pep-7 FE}ol=, Buforin II, MAP(model amphiphatic peptide), k-FGF, Ku

A7) CPP & HlolZ@ WeholEo] AFAE WHE e Bl 3
A% ol Hol¥Y Wty T HPR Rejd Jr TI R
o4l W7\% (PP E FHAT AN

Ae® wsh gol, B 299 molEg Pell= wldE
APHOR WP AF R TGRS R @ sb-3A-

F2AAT 299 TE AG-TP-8A BY ¥ ICY ALE=YES
2t

B Ede algAg FdEde wEYR, & 9Re Tr-Hlejxg
4 I 3 72445 7949 & 7tg
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TS 99 & JHE-TF-eA A2 F9 O Aloldl=
P99k FxAAG F9 9 As F2FH dFs Adse
A (structure influence inhibiting region)E& X g3rc}.
FAeol= EANA g9t pol 3ol HlIY AFEE
obpliate] g, niRASAE, 99 po Ao HIH FFEE
LN TE"E]'O]/‘\J, dEtd H AM™-oln. T29E dAFEYl= 1-
A48tA= 1-8 7, 2ok vtgsiAs 1-3 A9 opvlxit 77}

ZtE 2 89 e TF-ulo|£9 Jgol= vlRir 9
3 4= F Ut o]
oANA TF-uto]x2 Fetol= uvlRlbE 729 ANES ZHA HH,
A% F9 019 o4
(sequence preference)’t UAY Ee AH(Es
7]7} foE A 9ust.
& Fof, TF-ulo]lx2 o=  ulRibe FHolBgE
DAAAA (AR, Fg2EA EE FTEoladotr|= FXA])  AolA
Z2E-3A W(lam et al. (1991) Nature 354:82; WO
92/00091)°l w2t T5E ¢ ot
2 29 =g FRde] mEW, TF-Hpolxg FElol=

o
i

—

7

o

N

)

o

!-ﬂ z
B

W

~

t

fr

i
o

N

AAEE &

el o] ZHolrgg= AE W HA(cell surface display)¥2 (],
sfolx] d2E o], wEEol faZdoe T o|2E fiaEdo)oz
TEEo. aRAsAE, TF-vlolxgd Hehol= wvilb o] grolrelgs

Zepan=, dle
=18
. —

2] @stobr], spoprA|ml=, o]~E, drggol, mRNA EE
ol EES 7o =

s taSdolE e Bl A% 4 k.
shotx] TlaZdolE Tolx) zE wuge g3
gy gz theps T Helo]lmd tl2ZgoldtE 7|&olth(Scott, J.
K. and Smith, G. P. (1990) Science 249: 386; Sambrook, J. et al.,
Molecular Cloning. A Laboratory Manual, 3rd ed. Cold Spring Harbor

m  to
Fl
(g
o
lo

Press(2001); Clackson and Lowman, Phage Display, Oxford University
Press(2004)). FEHEA Iolx) (AW, M13)9 A I T FAA

14
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Vel gdstaz sk AR TFAA FEY  HFEol=E
gaEd o]t

o]z  H&ZFolde  IopAm=rt  oldd o  UAH.
golAu| == He ol HALHE(AAW, ColEl) F  HrEZ L Tfo}x] 9
AE AY (intergenic) FH9 & 7I1HE Ze= FF2v=E HEolo, o]
gl u|=e] S2YE DNA 982 EgtAn| =AY FAHr).

TF-vlo]x2 Fetol= wijIT|9] golBgE Iopx] t2F o]
e vigAg FAAde e dAE

i

ok
&
o
fou
-
S A
_0‘1_',

rl
N, oX
:[o
g

ol £Y elel= wlHE =YsE FAA $FE §F HAA; L
47 §% HAA A5Hoz A¥Y WA =@ AG(AAW, lac
2E)S Tgste wd WEe golndds Agsts @A (i) A7)
WE golelels AT £F AZel EQAAE B (i) 37

2 oox st

gopA] taTHolE ©]]3te FPerol= goju Y E FFHIAL ©
goluggg 2389 3}t WHS "I 53 A 5,723,286
A 5,432,018 &, A 5,580,717 &, A 5,427,908 3, A 5,498,530
Al 5,770,434 %, A 5,734,018 &, A 5,698,426 &, A| 5,763,192 %
Al 5,723,323 o AAIFH U},

ol ¥ g Helol=  niIgiE HFHAE Es= Ed B“Eié
ARt PP FhAld FAE B wek AAE U, dE
FA Y FolRulE T Folx] WE (oA, plGT2, fUSES, fAFF1, fd-
CAT1, m663, fdtetDOG, pHEN1, pComb3, pComb8, pCANTAB 5E (Pharmacia),
LamdaSurfZap, pIF4, PM48, PM52, PM54, fdH © p8V5)ol HlolE & Felo]=
Holg & SAAE AAAA W AEE A3 £ Qo).

W22 stolx] 2ol WRe] HIHWMEA ol E o] 83t
AAHAR, ¥ gelx] faFeel(W0  95/34683; W|F  §F

)"ﬂ !,o|/ }o|t al'['{

15
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Al 5,627,024 %), T4 o}A 2E | (Ren et al. (1998) Gene 215:439;
Zhu (1997) CAN 33:534) ¥ 17 spolrl fgaFgo|(vd 53
Al 5,766,905 3)X ulo|Xg Helol= ulRlnl g dolnaE FH3}E )
o|]-2d & Ut}

qE elolndE ARY 53 AX] EQAAE BEe T
9448  PEel  we g & deow, g wgAsAs

o, nP;
U:El

&
713 °ﬂ wet AAEg(@zE: ux 59
Al 5,186,800 &, Al 5,422,272 &, A 5,750,373 ). ¥ Ao A{H
SFE MEE £ coli & 22 Y &4 TEEor AXolH, AT £
coli &5 JM101, E£. coli K12 strain 294, E. coli strain W3110 2 £.
coli XL-1Blue (Stratagene)2 X&3l}, olo] IAHH= AL oYy,
=FAEE FEAGE Hd  FIHHE  AlEZE FEHlgke Ao
vl 2 3k} (Sambrook, J. et al., Molecular Cloning. A Laboratory Manual,
3rd ed. Cold Spring Harbor Press(2001)). HXAFA AHxeo xEL
diryo=n  FAA(dAY, EHEZA|EH F GIHY)E Edste
Hj Aol A wjFEte] AAlE T AdE PAAT AEXE &3 ToiA 9
A sl Mo st AzF Holx T Folu = vlolzx
HHES AEAAT. A7 ¥ sorA] FolAlE AP AL, Ex 2
gto}x], M13-K07, M13-VCS ¥ R408 & X g3, old &#AH= AL ol
A=A g EAer ZAddsts  vloldEls FHHEY AEE
TAAOZE vholediy HAHE F3t HAAE 4 UAvH(Sambrook, J. et al.,
Molecular Cloning. A Laboratory Manual, 3rd ed. Cold Spring Harbor

2L%¥(electroporation)

ﬁi

Press(2001); Clackson and Lowman, Phage Display, Oxford University
Press(2004)).

B odlgo] = & 9Elo wEd, B wge A4 TF-ulo| g
Fetol= ulA 1%— Q3= i B2 AT,
2 o] w=w, E dye TF-ulojl¥gd FElol=

298 B B4R THHE Follze @del= vt

TF-ulo] ¥ & HElo)=
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B HAMeA &o] “SHAF £4” = DNA (gDNA B cDNA) 1] 3 RNA

¥gHor xgete Aulg zZow, WA EAAqA JE FA
FEALEol=EE AdY FEHLE| 2R oy, F e F7
47 A" FAF (analogue)T® X &9t} (Scheit, Mucleotide Analogs,
John Wiley, New York(1980); Uhlman % Peyman, Chemical Reviews,
90:543-584(1990))..

2 o] nigA g Fddd mad, £ g dEs TF-ulo|xg
HAelolE vIYE ZE3te A B2 o] 7] ik X, AAE
APAL = e 28T T2 R2E (I8, tac EEE_FA, lac Z25H,
ladlVs5 T2 52, /pp TEREH, p*Z2RE, R*"ET2ZRH, racc TE2RH,
amp T2EE, recA TE2EE, SP6 T2HE, {frp TEZ2HXE 2 T7 T2 HE
), =2 AAAE AT SHolEF A2 A" B AAEE FE HES

LA U iR
do
ro

o

Nl

=3
B a9 v TR B2, 2 29y Byt Pl g
= upgl 5 “%FFZe] A1d M,

Hepol = nlIHE THehE A ER
pelB)E F7HH0E EFF 4 Utk B, B 239 nigxg TAA
279 ) g BEol= WIHs} folAe] EHe] 2

X
A B AL(EAD, myc tag)e FrHHOE

£ 2o njgdd FHd0 n2d, £ ¥y veE soiA 3E
wud, uRsle M3 B 2e UPAEy sobde) f3A I E:
# g Egad. B dde
shef2jobe] BAIAE (A,
=gac. @9, 2 2
24 AN BAHez olgse FAA WA

HAAE TFY 5 Qon), dF Tol G, Aevloldl, sy,
AErtoldl, shiwold, AMEA, desteld ¥

AH3A = B]’%”’—qﬁ]’ﬂ]-‘: E coli & #L& 18 &4
vk g o} xﬂatOlU% A3 s £ coli F= IMI01, £. coli K12 strain 294,

E. coli strain W3110 2 £. col/i XL-1Blue (Stratagene)S X 33}}, o]

17
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W2, CaCl, W% (Cohen, S.N. et al., Proc. Natl. Acac. Sci. USA,
9:2110-2114(1973)), kgt W (Cohen, S.N. et al., Proc. Natl. Acac.
Sci. USA, 9:2110-2114(1973); % Hanahan, D., J. Mol. Biol., 166:557-
580(1983)) R 7] A& Wy (W= 53 A 5,186,800 &, Al 5,422,272 &
A 5,750,373 2) Tl &) AAE F U

£ 39 TF-dlolxg felol= vl ol¢ W FF(

)9 K #GEE3F)S e, TF 4 d¢ & =&

HElE= HEol=E AFTH. st7] AAldel Z1AE  wpe} o],
HxXg Aoz AZE uiRlr|el vlalste] nlo]xd FEolE HIIT =
oF 10°-10°W) (A EHAlE, o 10-10°9)) ¥ JS=E vEhdg.

2 2 TF-ulo]xgd Hfqetol= vl s JFomMe 55 7H4
b olet, BA Ul 22Y AE, ¢ HE BA onA, o HEEZ AX
olu|xl # JEHAGEE EAYE ste W ol&E F o, qizE
TARE o] &E F U

E oo §3 ¢ o|AS g% v #rh:

(i) ¥ 2ue TPo] Solgog Agsts TF-BPB S AF et

(ii) ¥ 299 TF-vfo]xd FEelo|= nRRlTjol A FxIAHA F99
F el A J& olFH(distal) T MY TF-E AFE FH=
M2 HEH o ZE(cooperatively), AR (synergetically)dtAl Al
2%t

(iii) 0101], E wgo] Tr-nlo]Xg Felol= niltie dl$
FE(dAY, oM )9 K #&EH3T)E HeEde], g =¢
X

3

o

(iv) & #939 TF-BPB & AA

2l
antagonist X agonist gL & + U},

[=H9 g 4]

T la & FxIAs FH=2A4 B-dojH(hairpin)g XTSI
lolx g FHelo]= nlelt](bipodal-peptide binder) 2 TF-BPB ¢ EAEE

18
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E b & 7EIFE #92AM ¥AR 929 B-AEE EdFde
TF-BPB ¢} 24 =E Yetdth

T lc B FRUAHSS FHERA FAZR dZ" Folxl AHE
Z3tsls TF-BPB 9] EAEE v,

T 1d £ TFERUAATS FAEAN "HAR dZFE FolA-¥gA
RE|Z(leucine-rich motif)E ¥ 33} TF-BPB o] B =& e,

T 2 = TF-BPB olBIE 24937 A dFHSE vehdg

pIGT2 Tolx = W Yo Al, pelB AIZEME, myc tag & 53 FHA7}
gtolAe] FH T LHAASAE FAsr] AT " A Lot
TEREEA lac TZEEI} o] &FH At

T 3a & NFkB o] Eolxgez ZAYsl= TF-BPB 9 g7l EolA4e

EA g ELISA A3 2ol

T 3b = STATS o] Eolxdo=r ASE= TF-BPB ¢ Bl EolAS&
£A% ELISA A3 AFolt},

% 3c & AR DBD o Heldor Agsts TF-BPB o B Hol4d<e
¥ % ELISA 4% AFolth

% 4a £ dJ=3d¥ DB @¥Fo] ZAFste 5A HolxE
Fetol = Hilvie) J8EE ST Adro|n

E 4b £ vo]X g JEro]= uiely BPB 9 F & &R TR

J

o= HAlteA Tx A3 $9E EPED
A3 il gy B-dlo]dl EEIXZE vlo] slo]¥ g FHEo]l= npedr g

=
o
54
VRN
s
Auj

= 7b + AR DBD uvlo]¥ & Helol= ulQIt]o] 2]%t AR DBD =} DNA <
2% AA=Z AT EMSA 2F AFo|t),

19
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[2A]]

ol AAde 22A & ¥HE B 7AHoE dHYsy] 97 Ao2A,
2 2 axd o 2 29 st olE AAlddl o3 ARHA
Fedes AL 2 2Ho] £ite JlEEoklA T4 AXE I Al A
AojA AT Aol

A4

AFAE L Ay
AAd 1: FolrFH 9] AF
Hlo] g FEfoJE HIQIG FHA} A3 B FolAn= HE]o]jo] {¢]

T A9 LY HFEHLEE Beta-F1 (5'-TTCTATGCGGCCCAGCTGGCC
(NNK ) ¢GGATCTTGGACATGGGAAAACGGAAAA-3 ") gl Beta-B1 (5'-
AACAGTTTCTGCGGCCGCTCCTCC  TCC(MNN)GTCCCTTCCATGICCATTTTCCGTT-3' )(N & A,

TGEEGEKEGEET N2 CEE HS FHSUYG. oF A&

tE7] 930A Beta-F1 4 uM, Beta-Bl1 4 uM, 2.5 mM dNTP =& 4 i,
ExTaq DNA 5% 3& 4 1 ul(Takara, Seoul, Korea) @ 10XPCR W¥ 5 wE
Tt F 50 Wit HEEZ FHRTE HUMY ETFAS £ 25 ) EEUH.
o] ZFAG PCR ¥H5(94TAA 5 &, 60 #o]E: 30T 30 &, 72ColA]
30 =2 R 72CAAM 7 B)E 9 ol AR WE F PR AA
71E(GeneAll, Seoul, Korea) & ©o]&3le AAstd, npolxed eol=
vhle] FHAE ok, slolE e JElo|= il AIAZA FHAE
pIGT2 z}o}xm|= WNEj(Ig therapy, Chuncheon, Korea) o #ZA3}7] 93|
AME AR pIGT2 FolAv|= HE ] AFELE ALsiFer, & 11
1©ge Q1A E DNA & Sfi/(New England Biolabs(NEB, Ipswich) % Mot /(NEB,
Ipswich)e.2 Z+ZF 4 A7+ A ¥b$A|Zl & PR AA 71EE o831
A AT T, % 40 g9 pIGT2 TolAwI= HAEHE Sfi7 %
NotI &2 Z}7} 4 AIZr A {bEA|Zl & CIAP(Calf Intestinal Alkaline
Phosphatase) (NEB, Ipswich)E Y1 1 A7t E<¢F ¥F$A|7) &, PCR AA|
JI|EE ol&sted AAsAT. o|EE& U-7MA#4d £3F7](Ultrospec
2100pro, Amersham Bioscience)® A#H3dtd 2.9 pgo JME FHAE T4

20
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DNA & 7}o}Al(Bioneer, Daejeon, Korea)E o] &3to] pIGT2 Ilolx|uj= ¥
12 pg¥} 18CellA 15 AZF ¢ A2 £, JJg&= IAAA TE ¥ 100
JAE DNA & &A1zt

FHEE HEY FH]
E.coli XL1-BLUE A ¥ (American Type Culture Collection, Manassas,
USA)E LB op/l-Zdo]Eo| A =R, SHH H3 w|x] oA =g

Te& 5 me LB wix|o] HF F 37TeNA 200 rpm & FE2 ZFEHEA
% B2t wjeFskaict. Mgd 10 mo AEES 2 22 LB HiA
AEstn Ze WALE 600 mm o IFAN FFEI 0.3-0.4 7F 2 W7
MgFErgich.  wgE FEhea s 30 ¥ ¢ 4ol wAT F, 4T oA
4,000< g 2 20 & &<+ A4 wst ThEtekE AESs AR dFAs
2E AASD, 1 09 3748 BF FHRFR LARTG. o]AL oA
Ze ez AdEEstn AedE AAR F, 1 19 348 2
FHFE AT FLe PHoR 105 SYAE &4 40 w2 AHE
gEste A4 2E¥ F, vAgez 100 2YAE &9 4 moe=
EEAZL F, 200w EFetel AA Fad QEAD FH -80Te]
B35k oh

7] HEY

dolxul= WE 12 pgH ¥lo]x G FEHol= HiiH
AZA BHEAIZ 100 WE 25 NE BEFE9 A7) AFE
ATE 48 oA =mola, 200 we] AIJVE NIXE AZ
48 4 o 3 F, dZste #4949 0.2 cm 9 FHle] ¥
H1E 5 ds Ho 9. A7) HF7] (BioRad, Hercules, CA)E
200 QoA 25 pF 2 2.5 kv o ZHoE TR IHsn FHlE FHY
E718 AAstn A7) A3V XA F B2E FIAHGANDE BT
4.5-5 msec). ©olF FA 37CE FH|S 20 mM o SFFoAVF X FH
me LB AAEfR]o] Y3 doj = 25 me AEE 100 ¢ AEH
AT, 3 A EQF 37T 200 rpm o £E2 EFEH wjod
gtojr ezl JiFE SAHEY] A 10 wE IMEHA AIALD ot

18
€]

(m o

(Lo ™
oo & ©

Al

oy
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iAo Tyt B AES 1 29 LB ol 20 M FFRL22 2 50
pg/mee] FIAAL Wil 30ToA sF T WSS, 4C A
4,000xg 2 20 B < %_*U‘ a3l JAE AXES AT H45dE
25 AAst, 40 e LB 2 AFEANN F SHAES HF & 20%

o] ¥i 80T R#3IA D‘r.

2fo] B 2] z]o]A] AHZF FolR] YF PEG FHEF

—80Col Agd wlo]xd Fetol= uiQlY glolB g oA A2
ol E A5, 500 mé ZF2=3Fe) 100 mie] LB A A9)x] 9
Ao ED(50 pg/m) R 20 mM o] EFIZLAE ¥2 F, 80T o 2ud
gholrelg] 1 mE F718te 3 Aj7F Bt 37CAA] 150 rpm o £ER
Egsy Wi, d7) 1x10Y pfu 9] Ex #¥ THo}A|(Ig therapy,
Chuncheon, Korea)E ¥3 TAl & Al & L 2UOE w3,
1,000xg = 10 ¥ T4 44 st AFEE AAs A7)
A AAG0 pg/ml) L FHIwolA(25 pg/me)o] EFE LB AA|HlA] 100
WS ¥Wi 3% T wigste] Az stelAE Aitegit. widdE
3,000<g 2 10 2 E9F 94 2gste] 9L A= 100 meol]l PEG/NaCl 25
m-E TFTL Aol 1 AIF B FAAL F, 4ToA 20 F T
10,000 g 2 94 Egsted HFAe 2A2HA AASIL 2 mS] PBS(pH
7.4)2 AL AR H

1

o

AAld 2t vlo]Q I
TF o dl®H<¢ $#&A=A NFxB, STAT3, Androgen receptor(AR)
DNA binding domain ©] w3}l wnlo]le IHIL s} T3, BPB ¢
7124 FAEE A3y 9% 2d dd=zA JEE9™(Fibronectin)
ED-B & MHE3la, o]d st = uto]e 3id& T
AAle 1 oA A  BPB(Bipodal-peptide binder)
golrd s Ztzte gl uld] 5 Aol AA ulolesid S HA|E Z+
g DA 35T Tolx] HMEP]=E9 output phage/input phage

H(ratio) & 24330,

471
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7] 2N AGB pg/m)E 96 4 ELISA Ed°]E(Corning)¥ 10 719
doll 50 W Y& F, 4CAA = < HASGUIAL, tad 2% BSA &
AbgEte AgolA 2 A B BEEAF F, £9S EF wEa 0.1%
PBST 2 3 3 AFsigitt. o7]d ulo]x2 fetol= nljle] Az
gjolx] F3HE N 800 b L 10% BSA 200 S Esgtsle]l Zzbe] g
A3 10 MY Lol A LA 1 Al B¢k AR, 10 A Lo

NS BHE AASIL 0.1% PBST & 10 3 Al¥3 5 0.2 M S A1/HCI(pH
2.2) 1 & Zt 93 50 w4 ¥ol 20 #3F oA E &¥AZIL 1 mE
5Bo] Xo} «7jo] 2M Tris-base(pH 9.0) 150 wE Yo LIS
FAZTG.  Z vloledigwnitt QIE Tl 2 UFE Holxo FE

A3t7] 93] 00=0.7 1 XL-1 BLUE Ao 4o Fof Iy o] xgd
o7} iAo =3Ik, HFE vHESHY] A3 10 m £ colr XL1-
BLIE MXEe} 410 37ColA 1 AlZF &<t 200 rpm & &EZ Z37s)

rot

N

i\

3
22 E3%

v skt ) AAB0 pg/ml) L 20 mM FFFL s3tel &
2x10"° pfu ¢ Ex A3 ol S HItste] 37CA 1 A7k <2 200 rpm 9
$E2 TP wWgsAT. MFAL 1,000<g 2 10 ¥ B 44

=i}

Tt F AFR2 AAS AdE ArEes ALY G0 pg/m) =
Zhteto] A1(25 pg/me)o] EHE 40 me LB AA) wjA= Xﬂiﬂi‘ﬁ}@] 30°C el A

200 rpm 9 &£E== EFSHH HF Bt g, WSS 4,000 g,
20 & % 4TY zx7oE 4 E—az‘f}oﬂﬂ} P%@Hoﬂ 8 me 5x
PEG/NaC1[20% PEG(w/v) 2 15% NaCl(w/v)]& #H7I%F F 4T 1 A2t Bt
AR AT A4 T PEG £9& A3 AAStL 1 mee] PBS

fNoZ vlolx] FElol= AL =2 thF 2 2} vio| g AFR3}HSITH
Zy g dAutt Aot U HHS AlgFlen, MHIAAT gAER
Zvz; 20 3] 2 30 3)(0.1% PBST) Z7FA|ZA .

A Ao 3: NFxB, STAT3, AR DBD =& HH 29w ED-B o 50]3<Ql sjo}x]
Helol = HA(IholA] ELISA)

o}2X molx|/QIE TolA] Hlgo] MY E
3t stolA|E XLI-BLUE A& FBAN & &
200 7| A=V HEE =Eeqtt. 2vd 8 ol&std E23 60 ME

£
ol
(L
N
2
>
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2 m9 LB~ A (50 pg/m) wigFNo] HZFF F 37CoAM 5 A3 B¢
A" wjoFste] 0D=0.8-1 oA 5x10° pfu 4 Ex @3 wolxE 7}k
37CAA 1 Az 59 200 rpm &) £52 T3t v, wgAE
1,000xg & 10 ¥ &< 94 288 F 45dL2 AAsty AddE AEES
AAAHGO pg/mb) L FhEpe]Al(25  pg/me)o]l EFE 1 mle] LB
SR Z AAESE] 30ToAA 200 rpm o FE2 EgH FFE Fot
vjokaldth,  HRFRS 10,000<g, 20 B % 4T9 2Ho= 94 By

AERe 5T F 289 BX $HE ¥I o shobx Hrrol= Ao
ALgSAT. 96 4 ELISA BAlolEe] 5 ug/mee] Zzte] @waL 2t 49

50 wfR 30 N Aol ¥i, T 10 pg/mle BSA & Z 4% 50 wA
30 7] Wo Yol 4TA &F T XU T. oIFd ZE €& 0.1%
PBST 2 3 3] MAstal PBS & Mg 2% BA $FE A&t &2A
2A7 B9t B2 5, 08 ZE vlElil 0.1% PBST 2 3 3 HH3qt).
7+ 22d¥3 ZIZg dolz Feols LA 100 S BE U BF3dlu
27CAA 1A1ZF 30 & Z<¢F AX8Hgth. 0.1% PBST fA0 = 53] AH 3

S HRP-AFAI0)E 3-M13 34| (GE Healthcare)E 1:1,000 0.2 3]Ad5}4]
27TAA 1 A7k B¢ M-S AZR . 0.1% PBST 2 5 3] AF3 & TMB &9
100 e ot YRS FES U3 100 49 1 M HCL A 7Yste
S FAANAT. 450 mm oA FFE=E A BSA o ¥ FF=I)
e 59}, 0|59 TolAE XL1 MEo] ZIAR
2 100-200 7} AE7 HEE =TT 78 ¥
o] g3t EHIE 4 me LB-YHAA(50 pg/me) viFHol HFT

5} o]

B WY WMYste] Baavs TP JES o] g3

i

ug o
H o

AA st ABAL =39 (Genotech, Daejeon, Korea).
AAA Zgolns WE A @A 5'-TGC TAA ACA ACT TIC AAC-3'E
AREEF T

AAe] 4: ullg oA o]

DNA Al@golA] =Ex]o] }2 ED-B, AR DBD, STAT3, NFxB o
EoldQl uio]xgd HEelol= uiiY Heol=E FAH(NYA, IS
sH T 3tz =4 BlAcore X(Biacore AB, Uppsala, Sweden)E

24
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= 2EHEY SA H(Biacore)ol Hlo] ®-

EDB & 2,000 RU ¥Fg &89 11 STAT3, AR DBD 18]3 NFkB

= (M5 FH(Biacore)ol Z+zte] w@uizlg 2 000 RU 9+ Eel5o nAAZH.

29 W ZE PBS(pH 7.4)& AFHEsiglal, E29E £% 30 w2 ZHA

3 % BlAevaluation 2 E¢]o{(Biacore AB,
oy

_]
o]
Uppsala, Sweden)® 3 =E AAsHY .

o]§3t s th. ED-B

o
>,
o H
o

oqai A=, EE’ﬂtﬂ-—-—- ﬁx

AAld 5: AMIEW NF-kB o Fo|Z<Ql nlojxd IFelo]= ulit e &4
A7 2%

NF-xB & MXEudldl EAlste @¥idolr] w&d nlojxgd o=
BRIt 9] loop 9 #Fo]Al(lysine) ™71E o] &3t MEFHFEFo] =(cell
penetrating peptide)d 9 MY oA d(arginine)(hYA, )&
EDC/NHS(Sigma)& o] &3t vio]lx g HElol= viRlT e FHZIAA AXE
F345 7M5siA RrEAT. NF-kB o #Ado] &AdstEE MP-13 9 9
Z718k7) wlEo] MIP-13 9 %<& AW NF-kB o @A4o] JA =R
A 4= 9y, NF-kB 9 84S A3t AlF)= IL-1beta(10 ng/ml)(R&D
systems, Minneapolis MN)E dAZA X AHZdstt. I o3 NF-kB 9
Eo]ZQl nlolxd FElol= HRRIG(ZE 3f 9 Fetol= 1E A=l 10
uM Xesta 12 Al1ZE Foll mRNA & #23 o5 MMP-13 3} GAPDH ©f th3j
RT-PCR & A 3Psct. Eg ASAIZE gdste Alx i dids 42
T} Anti-MMP 13 A (Abcam, ab3208, Cambridge)@} A|lw| Z2}o] transfer
7) Al (Amersham Bioscience, Piscataway)E ©]€3t9 2" EZHS

AA B MMP-13 ¢ & SAHUT.

A A4 6: Androgen receptor DBD o] Eo]Z<Ql nloj¥ g HElo]= w9
©] 5 AR-DBD ¢} DNA 9] A% JA] 4¥

&g wiolxg FElo]= uwiItiZb AR-DBD ¢F DNA &9 A&
AA s A Lotrr] A3 EMSA & 35k, AR DBD 7} Z %3k DNA
AlA 24 5 -CCA GAA CAT CAA GAA CAC-3' 5 -GIG TTC TTG ATG TTC TGG-
3 & AT 2 o+ shift buffer(4 mMTris-HCl (pH7.5), 80
mMNaCl, 0.5 mM ZnCl2, 2.5 mM MgSO4, 1 mM EDTA, 0.5 mM DTT, 1 lIg
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poly(dI-dC), 4% glycerol) o] AR DBD ¢} DNA =Zg]li uiolx g I Elol=
HRQltie] Y3 Qfuold g, g3 o= AdA AVGES
53 gEldol S Q.

ARl 70 MXW STAT3 o] Eol&Ql uio]lxd Heiol= uHlRIT Y &4
A A9

STAT3 & AEZUell EAlsts @idolr] wjEel nio]xg Felol=
vlelt] 9] C-term o] AEFIFEro]=(cell penetrating peptide)? 9 7§2]
ol (arginine) & FA AlA FAAA(IUA, =) HAE FFHE
7bestAl HEAT.  STAT3 o &Ado] &4sts™ VEGF 9 4 F7hsty]
o Foll VEGF 9] & SA3HA STAT3 9] &A4o] JAIE =4 #EL F o},
STAT3 7} A3t Ho e AlEd STAT3 o] Eo]zQl nlo]xd Eeloj=
HRIT S M Ee] 10 pM M e3tar 12 A|ZE Foll mRNA & £ ¢ oh& VEGF =}
GAPDH o] W3] RT-PCR & R 33+3ict.

¥

_4

Ad A3
AAld] 8: vlo]xd FElo]= nilY #holB 2 AF

vholx g FElol= HRRITiY Fx bFE REAERE <dAT HE-
Fojd EEIE AT, 53] EHER-EHED ojv| x4y A3
ZHgoll ol WE-H A ZE|Z FRE AAFA o]F F= EYER
A ¥ (Andrea et al., Proc. Natl. Acad. Sci. 98:5578-5583(2001))<
o] g3t tt. o EHER A¥Y N- E -gd FEA 2z 6 )
otH| A FALE MEFoEN F FEA 7pHF

.
la).  ©% oY Puol= widen FRsgon FHe Az
298 A3 ol FUol FHEAFoR BE & U ¥ 1Y o
Solde 7bd & Utk E@, wlolTY Pelol= HaHe Fx s
295 £ b WA = lest 2ol dd A2 PHE 5 Yok,

s 2 MY FIY ME SAFZHLEHEE
o]F Al&E WE ZT AFaAQA SAHT D Ml o2 AE FT pIGT2
stelAw| = WE]  F=24YE&  Fo]  8x10° o9 FolrIyE
TE3ATHE 2).

26
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AN 9: wrole g A
ulo] X2 Helol= ulel olueE Hu

kB o w3l 3-5 Al AA nlole HYE *‘A]E}L sig DA e A
sls  mlolAr]  FEto]l=EY  ofxE TolA/AX  StolA|o  HEE
AR AHE la, 1b, 1c E 1d).
[E 1a)
B =2Jd ED-B @i g vioje i3 A
A @A | AF FolX(pfu) | YFE FHolA(pfu) s
13 2.8x10" 1.1x107 4.0x107
23 1.6x10" 1.0 10 5.1x107
33 1.6 10" 2.1x10° 1.3%107
[ 1b]
NF-xB ol tig vtole sid ZA3}
g G4 | QFE FolRA(pfu) | YFE ol (pfu) e
13 2> 10" 2.8 x 10 14 x 10™
2 3 1.3 x 10" 1 x 107 7.7 X 10°
33| 4.1 x 10" 1.8 x 10° 43.9 % 107
4 3 4 x 10% 8.3 x 10° 20.8 X 107
53] 7 x 10" 1.8x 10° 257 107
[ 1c]
STAT3 o W3k wlole sid A3
g @A | AFE Sk (pfu) | EFE TobA (pfu) e
13 2.8x 10" 2.8 x 10 1 x 10™
2 3] 1.3 x 10" 1 < 107 1.3 x 10™

27




10

15

WO 2011/132941 PCT/KR2011/002841

3 3 6 x 10" 4 x 10° 15 x 107
4 3] 2 X 10% 2.1 x 10° 100 < 107

2 1d]

AR-DBD o] thgt wio]e s'd A3}

g @A | AFE FokA (pfu) YFE solA] (pfu) bz
13] 2.8>x10" 1.1x107 4x107
2 3 1.6x 10" 1.0x107 5.1x107
33 1.6>x10" 1.1x107 65% 10
4 3] 3.2x10M 4.4%10° 130X 10°
5 3 3.2x 10" 4.3x10° 128< 107

Axd 10 B HolHA StelA Wetel= HA(helx ELISA)
SEE:

72 golmeiele] sy BAF olLE/AFY uEel A Ee
@A H5d SolNE I3 I Fusgd. 7 X
60 1) StolAE FHAY
Me EREL we 2
2¥E F2E Zze] gude] SolHd Prol= NA2E AUTHE

2a, 2b, 2¢ R 2d).

rf
i Pt
o
(2
N
_O‘l_',
s
=
o=
>
4
o
o
Lo
)
.21.'4
2
i

[X 2a)
¥ Fibronectin ED-B o] tj3l Eo0]ZQl Felol= Aj@A
Fetol = 1 - MSADKSGSWIWENGKWTWKGQVRTRD
HEpol= 2 HCSSAVGSWTWENGKWTWKGI IRLEQ
Hepol= 3 HSQGSPGSWTWENGKWTWKGRYSHRA
[¥% 2b]
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=5 NF-xBoll t3t 5ol HWElo]= A|FX
FElol= 1 LGQPFL GSWTWENGKWTWKG LKPSIT
[ 2c]
z= STAT3 ol i3k Eo]H<Ql Felo]= A|A
HElol= 1 HGFQWP GSWTWENGKWTWKG AYQFLK
[ 2d)
z= AR-DBD o i3t Eo]Z<Ql Heloj= Al
FElol= 1 YGFAPFGSWTWENGKWTWKGYSTQKP
HAelol = 2 GGHNIQGSWTWENGKWTWKGWQHIWG

AAd 11: NF-kB, STAT3, AR DBD wulo]¥Xg Helo]= uRRIt|e] Fo]A

HXE
e o 3t3lE W dlolxgd fEtol= BIITZ} Azt
gl A Eolido] Ql=A ELISA HIAEE s13la, Feolidol e A7t

vkt (& 3a, 3b, 3c¢).

A 120 AE W NF-kB o] FolHQ uiolxgd FEol= uHilH 9

2494
AE

Hetol= niir] 9 §J+E Cachls
A EFT FELo]=(cell penetratmg peptide) & BO|H AHX Qo= &
Z 4 vk, )& Etoposide ¢ TNFa & A& K562 Al X 10 uM 9] NF-
kB 5o]&¢l wiolxd FEelo]= uiriel NF-kB A3 A MG132, Bay &
H FL3tA DNA 2 Ao JAES s o=
Hhol 22 felol= HiRITE o] &3t Ax W gAY A4S qQATE F
H

d

29
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AAe] 130 AE U STAT3 o] 5ol wlo]xg 3Iglo]= HIQITE 9
249 A

AE U EAstes STAT3 o 848 dAIsStE 5ol&Q nHlojxg
FElol= vt e aHE FHE ZAIgo|tHE 7a). Hholx g FElol=
el ol MEE3 Felo]=(cell penetrating peptide)7} FZHo] loH

AE QFeE o & + 3 AIE 10 pM & STAT3 5o]2Ql ulo|x &
Hepol = wIH S zmowo W VEGF o WdEe SASAEY s
2B g2 A2 UA AAG.  olE Mol Aeol= MATE

o] &3t AE W B 4L AT F deS EAE AFold.

21X ¢ 14: Androgen receptor DBD ol Eo]ZQl wlo]X g FHelo]= ullt 9

9} AR-DBD ¢} DNA ¢ 23 oA 49

AR-DBD ol S0l wiolxg Fetol= miQIre] <3 AR-DBD <
DNA 7te] Bz zg AAE FHI @PJm]E‘r(E 7b).  Hlo|EE HElol=
uklt) 7} AR-DBD ¢ AFst=XA EMSA 3% A BPB Ay =7t 57t
= 3 AR-DBD 7} DNA <} %—‘5—@3% AR
DNA ¢¢] Zgd 4 Qe 58L& 4E & dus AL RAFE Ao,

AAd 15: YB2YE DB AsE] =4
B =2Y"E ED-B o i 7] FEOI=E
system(Biacore AB, Uppsala, Sweden)S o]&3te] =g AT
Je=zdd ED-B o e =S AT 23 FAele]l= 1 2 620 oMl £
e, #Aeglol= 2 £ 75 oM & YeEReH, FHeol=
ME YErATH(E 4a). |

m°"
O_J.,
ol
b
&
w2
g
=)
oy
o
(@]
O
=
(@]

A A4 16: SPR(Surface Plasmon Resonance)ol] 293+ ¥% 28 a3 <l
dlo] ¥ g felol= w9 o digt 35 AE a34E FHI
e Aol 74 £ X 22 9 ED-B o ulg HEPI= 2 9 N- F C-

Tk 1 2ok 7247 A A Feol=E gAstd g & A%
N-Ze BES 502 M & 7Ry -2 REL 12.8 uM & YR tHE

30
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4b).  wlolTY Webol= HATH FR(bipoda)e AT YO EA
Jehe BF A4 &7 43 a9 AFLde FYHATHE 4a).

AAle] 17: & B-dojAe] tigt nvplg oA o]

EYES AH o] & B-3ojd =<l GBlm3 E HP7 o ED-
B o] Eojxog ZAgsE Peptide2 o N-Tek A|AA(HCSSAV) 9 C-Z &t
AR A(IIRLEQ)E 7 EE FlEelol=g APty A, =), Z
EHER AHE I vlol¥g  HE=E vRRigeY AFx
HCSSAVGSWTWENGKWTWKGIIRLEQ ©]™ GBIm3 & X33k nlo]¥xgd Feloj=
Hhel el &= HCSSAVGKKWTYNPATGKFTVQEGIIRLEQ ©o]ir, HP7 & X g3 ulolx g
HAelol= ulAT]= HCSSAVGKTWNPATGKWIEGIIRLEQ o]th. zZk FEelol =9
213} = = BlAcore X(Biacore AB, Uppsala, Sweden)E Al&3led =A 319},
2EWEMH| A SA #H(Biacore AB, Uppsala, Sweden)o] ¥ Q. ®-EDB £ 2,000
RU 9tF 5o AZAZY. Y HIHZE PBS(pH 7.4)E AHE38iglx
EESE B9 30 w2 WA o8 FEE FEIE SAHT ¥
BlAevaluation &.2 X3 =E Aibslgt. IFd=E SAHS 23 GBim3 7}
70 nM, HP7 ©o] 84 nM B EHES A543 nDo ¥l I8 E &
FRAFUTHE 5). ol EE AT B-dod EEYII Fx tAs
HH2A 7tsde FHse Aot

(e s

AR 18: FERAAZ FHERA Folid AHE EFsE vio|xE
Helol = ulQledo] Wlgh ulelgd o] A o]

-3l =4 Al FERUAAS FHEA Folil AH ED-B
Eolxdoz Aste Feel= 2 o N-=Zo AFXA(HCSSAVI®F C-EH
A B2(1IRLEQ)E 7FNEE  (CSSPIQGGSMKQLEDKVEELLSKNYHLENEVARLKKLVGER 2
] IRLEQGGSMKQLEDKVEELLSKNYHLENEVARLKKLVGER # E}o]=Z gtAl sl th(ofy A1,
), T FHgol=E volyE WE ©¥ BlAcore X(Biacore AB,
Uppsala, Sweden)& A}&3ste] XS=E FSASIAT A58 A%
Az, Folil AHE 5 ul 9 FIEE YD ole EYER A5 (43
) Mk xR HoxEe dZolrle AT Fold AHE

31
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A
oM

o

o
=]

Holx g Feto|E HiRlele] F& A4Fs BH2A 715 F U

ATHE 6).

] Zl=dis ¥, B9A9

o

wjr

o

o,

o<

7

7} Eof 9]}

=N
(]
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[ 72 ¥
(3% 1]

o9 GAE Eosl=  AAFQIA(transcription factor: TF)el
Eoldog Adse  AARIA-wpelx g Heol=  uRQIT (TFBPB) 9
Az

(a) (i) 7}= 7 (interstrand) H] 3 -F- 2 3ol IR EHE
& d(parallel), <rE]F2H(antiparallel) EE 2] (parallel)}

ote}=j 2} Y (antiparallel) oAt JlEEg Edgae Fx A
9 (structure stabilizing region); (ii) A7) F& <A FHY &
odel] AgEo] g FAAAcR HAYE AZ n R on Y obn|AbE
X33l TF-8Al A B9 I(TF-target binding region 1) 2 TF-E}A
2% H 9 IO(TF-target binding region O)& Xl TF-dlo]lx G
HAEeto]= BRQIT| (TF-BPB)Y ol B 22l E AF st Tl

(b) A7l golEzget BAoEX HARIZ(TRE HEAI=
oA, g

(c) 71 TF 3 ZFd TF-vlelxg Felo]l= HRJAT(TF-BPB)E

A1 Fel oM, A7 F= GBI FH9 oimxAit FtHES

33
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A 1 3o YA, A7 FFR GAF} BYgE p-doH, A=
AZ"E B-HAE, Folal A¥H, AR AZAFP Folal Az, Foli XA
REE EE= HAZ dZ4E Folal gF EEZ AL EHOZ = U
(3% 5]

A 4 Fo gJoir, A7) FF <HAF FEAE B-dojHEd AL

(373 6]

A 5 ol gold, A7) p-slolme MEES A 1 D UA

A 19 HdR T4Y ForH A98E ofrxy NEL TPHE AL

=40z st Wy
(373 7]

A 6 Gl YolA, 47 B-slolAe NARF Al 2 AL, A 14 4D

% Jo =z

A 18 AGERE HEE obrxdt A4S TP AL 53

X~Trp(X2) Xs—X4—X5 (X' 2) Xs=X7
12 Ser == Gly-Gluolx, X E X', = M2 E¢&HS=Z Thr, His,
Val, Ile, Phe == Tyr o]9, X3 = Trp &= Tyr ol3, X £ B¢ I, Y
, B9 IO, B O == 89 I == 89 II' ° Adgolxn, X5 = Trp
T Pheold, X Trp X Val o)1, X;= Lys B+ Thr-Glu ©] ¢},

(37 9
A5 ol gleld, B7] p-slelue the Uwd Iz EASE
Ag SAo= e ¥

34
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duk2] 1
X1-Trp—Xo-Tyr—Xs-Phe-Thr-Val-X4
X1 & Arg, Gly-Glu == Lys-Lys ©]3L, X2+ Gln =+ Thr o|H, X3
B I, B4 I, B O, B O EE EY I OFEE By M "
5 A4¥ela, %% Gln, Thr-Glu Ex Gln-Glu o]},

(A% 10]
A 5 ol AolM, A7l B-FEL S ¥

Ae 5402 e PH:

4
rZ
1>

] Mo ZE FAHE

10 dety I
X1-Xo— X5~ Trp-X4—Xs-Thr—Xs—X;
X1 & Lys == Lys-Lys o)1, X Trp B+ Tyr ©o]3, X3+ Val B
Thr o]9, X, & B9 I, 8 I', &8¢ O, 8¢ OI' &< 89 I &=

B ' 8 Agols, Xs & Trp == Ala o]H, Xs = Trp B Val o],
15 X< Glu ==& Gln-Glu ©] ¢},

373 11]

A 5 Foll JojA, 7] B-doBE oF ANk VE BAFHE
AL EXRo7 = WY

20 A2l IV

X1=X2=X3~Trp—X4

X1 € Lys-Thr == Gly ©o]32, X,
B9 I', B O, 89 OI' =€ &
Xs = Thr-Glu T+ Gly o]¢}.

2
=
i
rir
o
=
e
x

25
(373 12]
A 8 ol AoJA, Z7] B-sojAL ] Ik T oA X, & Ser
EE Gly-Glu olx, X D X'y = A2 EYHOZ Thr, His T+ Val o]H,
Xs = Trp B8 Tyr o]3, X, = &89 I, 84 I', &89 T =+ &8¢ O
30 Adgoli, XsE Trp B Phe o]H, X¢ & Trp =& Val o]3, X, & Lys &
Thr-Glu o} t}.
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(373 16]
Al 1 8ol oA, 7] TF-etl 2% #9 1 2 TF-5A 2% 9
O+ TFol 3522 83l ddste AS EFLE 3= W

(378 17]

A 17 el oA, A7l TIeAd EAE HAEIMET AEE

A 7= HolE, setekE, ulo]Q%E, AXHFIH FEo]=(CPP) =

[3+ 19]
(a) 7F=+ZF(interstrand) ¥]&

ote] 9 8] & (antiparallel) =

721 g (parallel),
& H(parallel)
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BN

otEls 2 Y (antiparallel) ojmxAt NHHES EEs= T o} 3}

B.9](structure stabilizing region); %

(b) 7] F& A FHY & Zddel] Z2FFHo] U FALFH o=
Aed 2zt n E m Y opriAibs EFetE TF-EH 2% F9 I(TF-
target binding region 1) ¥ TF-g8}Al Z¥ H<9 O(TF-target binding
region IE EFstE TF o] HojH oz Ajtels TF-uiolx e Jeol=
vl .

[A373 20]

A 19 Pl oM, A7 F= As 2id FHE ez
HBHATL F22%, AANNH FEAE, AFHLEAE, wEHE B
A5G ghol-gho] AL, Fole-vo] A5AE Tr o] 2T

(37 21)
A 19 el gdoiA, 47 Pz A A obrlmit sfREL
972 948 A& 5AOE St TF-ilol L@ Brtol= Haln.

(473 22)

A 19 el slolM, A7l 72 dAd FHA= B 2

AZW B-AE, FolAl A EE FAZ ddd Folal AH, FolAl
A& =

ERQOo =R & TF-Hio| X 3Ero]

2
'

(%373 23]
A 19 gl glelM, Av] T2 AAS B p-doRd AL
B0 st TF-Hlol XY Hetol= nial.

(377 24]
Al 23 Fol gloiA, Z7] B-dlelRE MERE A 1 ME WA
Al 19 AERE TAE ToERE AYHE A SALE st TF-Hiolxd

HEfol = mplY,
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(3% 25])

A 24 ol QolA, A7) B-dolAL HABZ A2 4G, A 1UAD
Ex A 18 AGREH A9HE A2 SHOR S TF-uo|£Y Hepol=
Akl
(373 26]

Al 23 ol JojA, A7) B-FoBE TE Rk 1 2 EAHE
A& EFJO=R st TF-ulo]x g FElol= viIH:

Anka] ]

X1~Trp(Xo) Xa—X4—X5 (X" 2)X6=X7

X1 Ser =+ Gly-Gluolx, X ¥ X'2 & A2 5HYAHSZE Thr, His,
Val, Ile, Phe =X Tyr o9, X3 = Trp &= Tyr o]32, X = B Y I, Y

B O, B9 O == B I =+ B I © MEola, X5 = Trp

r= Phe olH, Xs= Trp =¥ Val o]a1, X; = Lys B+ Thr-Glu °]t}.

(A7 27]
A 23 ol oM, A7 B-FlojHEe T It IZ BAHE
AL EAo R & TF-Hlo|¥E Felo]l= nleld:

w4 I

X1=Trp=Xo—Tyr—Xs—Phe-Thr-Val X4

X1& Arg, Gly-Glu == Lys-Lys ©] =
Bd I, B ', B O, BY O Ex E}?J I == 89 I °
Mgolil, X%¥E Gln, Thr-Glu E=E Gln-Glu °]}.

K
r|r
e
=

e
ol
7
2,
3
&<

(373 28] |

Al 23 Fell QlolA, 371 g-Flofde e A Mo2 FAE=
A& EALE sk TF-rlo]x@ ehol= uidd:

anta m

X1=Xo X5~ Trp—Xs—Xs~Thr X=X,
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,_
A

X1€ Lys == Lys-Lys o]1, Xo+= Trp == Tyr o]2, X3 = Va =
Thr o9, X, & B9 I, 8 I', 89 O, 8 I' T &9 I ==

B I " MEela, X5 & Trp EBE Ala o9, X = Trp =& Val o]a1,

X; L Glu B+ GIn-Glu O]E}.

(373 29
A 23 wol YoM, v B-slolWe T YA Ve EAEHE
Ae Exo= 6}% TF-v}o] £g Hefo] = welr:

gnka] v

X1=Xo=Xs~Trp=X4

X1 2 Lys—Thr IEE Gly o]Z, Xo= Trp =& Tyr o2, X35 B9 1,
B ', B9 O, 89 I' ¢ 89 I E& 8y ' ¥ Mg,

X4 = Thr-Glu T+ Gly ©|t}.

[37% 30]
Al 24 ol JojA, 7] B-FARE Fr] dwra [ oA X 2 Ser
= Gly-Glu o]az, X ‘3—1 X' A2 EYAHOZE Thr, His == Val o,
= =Tyr oz, X\ = B9 I, 84 I', 8¢ I =& e I
MEolx, Xs= Trp == P 0]“1 L€ Trp =€ Val o]a, X7 = Lys =&

Thr-Glu ¢ A& S LS= st& TF-upolE2 PEo]|= HielH.

373 31]
Al 19 Fell gloiM, &7] TF-BA 2% 91 19} opm=dt 7} n
2-202 AL EA2F e TF-vlo]E g Fetol= vy,

flo

Jm

(7% 32]
Al 19 el QoiAM, A7) TF-82 2% 29 09 olmxit %
Ao 3= TF-vlo]|£E HEelol= ully,

(373 33]
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(A3 34]
A 19 ol YA, A7) FF A3 B, TF-eHA 23 59
TF-g}2l 23 £ o FNFoz 7154 23471 2FH 9=

Ae 540 3}t TF-ulo]£Y Wetol= niald.
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[-3 37]
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Fig. 1a
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Fig. 1b
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Fig. 1c
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Fig. 2
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Fig. 3a
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Fig. 4a
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Fig. 6
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Fig. 7b
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