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a HPTD (Heparin binding protein transduction domain) pep-
VPTD tide indicated by sequence no. 2 selectively combining with
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complex dosed from being nonspecifically distributed in the
body, thus minimizing the side effects produced in the body.
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7l o] Bka] At} (Fawell, S. et al., Proc. Natl. Acad. Sci. USA, 91:664, 1994).
PTDZEA ¢ g #7} 2H¢l ¥ t}-& o] == HSV-1(herpes simplex virus type 1)<
VP22 &l o] 267H A B 300 A 7FA] o opv] Ak A A S 7R =
1 E}o] = (Elliott, G. et al., Cell, 88:223, 1997), HSV-22] UL-56 9 %l 2]
84H A F-B] 92 A 7} 4] 9] o} n| =ik A A& 7HA] = HElo] = (GeneBank
code:D1047[gi:221784]) & =2 &4 & Z(Drosophila sp.) 2
QFEl| 13 T o} (antennapedia, ANTP) T3 2 o] 3391 &) -] 355 4| 7}-#] 2]
olbn| 2k A E & 71X = I EFo| = (Schwarze, S.R. et al., Trends. Pharmacol. Sci.,
21:45,2000)5°] o, 7|4 o= FASl o Ak ES U E S 9 A<l
Aelol=o] A5 1 g7 &2l vl Y} (Laus, R. ef al., Nature. Biotechnol.,
18:1269, 2000).
T, Z - B g 2= TATSF AR flElo] = | & 7HA] 51, =6
LErglo® &g 75k FEfo]| =2 A oF 2 7] W (arginine) & 9 Yol-4d
o} v = AkE T Sh1-3l = A AL 3Z 2 EFY (low molecular weight protamine,
LMWP) fJElo]| =& A &3} 3L o] o] M) F37] 5ol o el 3tk vl 8l
LMWP fElo] == T2 O 2 08 fFefole A il ol
PEfo] =2 A, FAdol ek el 7t glal thF o 2 AJAakel] W == = 45 o]
ATt (Park, Y.J. et al., J. Gene. Med., 700, 2003). & g 2= o] LMWP7}
TExA | SolA o= -2 3h= E 7l 9] & 4 1A} (Vascular Endothelial
Growth Factor, VEGF) %} 3] 3} €1 (heparin)©l] A1 8] %] © 2 A%}Fs}= 51-& W73},
’F7) FEfol =T e Al G A aE 7Hd A A o gkt ¢,
LMWP | E}o] == o] glol| 4] VEGF A3 7154 Wi d 45 =rQl (VEGF
binding protein transduction domain, VPTD) ¥ S Elo]| =2 Y g &} 7| = S},
- iy b= IS 12 FA] 5 = VPTD (VEGF binding protein transduction
domain) P EFO| = == A D $ 22 A ¥ & HPTD (Heparin binding protein
transduction domain) Y E}O| =7} F9F A X B-= FF 22 ]9
S #l] 31) A 3EA] Q1 A} (Vascular Endothelial Growth Factor, VEGF) 2} &) 11} 21
(heparin)®l] 5-o] 2 & & AFe W ofe}, 7] fElo]| =9 T & A X = 24
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a5 1 (A EHZE 1: VSRRRRRRGGRRRR) % % A] ¥ += VPTD
(VEGF binding protein transduction domain) ME}o| =l HEHET 2 (AEHE 2:
CSSRKKNPNCRRH) = 3% A| ¥ &= HPTD (Heparin binding protein transduction
domain) | Efo] =0] FoF AL M o] A Fibss SAS AAEA, =

latz= FAAZSHFE o] &3lo] S4¢ AaE T 2= e sloln &
b= & 129 435 T x5 A A &) 7 (confocal scanning microscope) 0. =
G A7),

E2x Bty o W2 A dH S 12 F A5 & VPTID JElo| = = AU S
2% 5EA] ¥ = HPTD i Efo]l =2] g of A stA] 3 7] sEfo] =9 554
il 2 Q1 VEGF, Heparin#}9] 538 A& 221g A& vihdl Aol

E32 2o W2 A EdH S 12 A H = VPTID HElo] =9}, &¢hA| (Dox;
doxrubicin), @M & 12 A ¥ = VPTD FElo] =9} §Fd-A] (Dox)2] =53+ 2
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A B T Ao A Ao
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o 7hat Aol o] 3 eko] = o} kil Bgha) F4o] Fo 3.

el A
1,4-1] 2= g o] 1] &2 B 8H(1,4-bis-maleimidobutane, BMB),
1,11-°] - o] v & 8| E 2}l & 7l = 2] £(1,11-bis-maleimidotetraethyleneglycol,
BM[PEO]4), 1-9l 2-3-[3-H] ¥l & o}v]=E = A JhH v o] 1] =
3lo] =2 & 2.} 0] = (1-ethyl-3-[3-dimethyl aminopropyl| carbodiimide
hydrochloride, EDC),
AU P 4 [N-T ] o] 1] W ' A] E 2 8 Ak - T Al [6-0} 1] I FFSE 2. o] o] B
(succinimidyl-4-[N-maleimidomethylcyclohexane-1-carboxy-[6-amidocaproate]],
SMCC) % Z1.9] A E 51 (sulfo-SMCCO), <A1 1
6-[3-(2-3] 2] T E] 2)-2.57] @141 &) 3 Ak of o] E |(succimidyl
6-[3-(2-pyridyldithio)-ropionamido] hexanoate, SPDP) = ~19]
A1 319 (sulfo-SPDP), m-"& &l o] 1] o Wl 2 A -N-3} o] = 2 A <2 A Y 1] =
o|] 2= ¥ (m-maleimidobenzoyl-N-hydroxysuccinimide ester, MBS) X ~1.9]
A E 5} S (sulfo-MBS), <A W H [4-(p-Z & o] 7] 3] )
€l g o] E(succimidyl[4-(p-maleimidophenyl) butyrate], SMPB) X ~1.9]
A1 3519 (sulfo-SMPB) 5 ©] 2101}, o] o] ok = A2 o} T} S-SA Fhel 9] &
A EF3g flefo] =9 of i 2 FE S U AE Ad Y = A, Al E
Woll EA8}= gkl 54 Goll 8l of=o] Al ol A Al 534
Hepol =2 g g = 5 vt o] 9F 22 WS o] &&F A ko] a7 H =

[e) e} =

=

AEZNWE EYAE FJdonm A= A aa = 9lt}),

2 wrgel glol A, A7) ob e aebAl, B Al 2R oA, P T,
91 T, Wel 54 g, ahek 9 9 SiRNA, 2231 72 8] @ Eho] = o)
o] 5% FrfolE U A4 YA T2 TSt o] 714 siRNA BRIl RNA S
HF3 S ARl #1484 RNAS ] W] Szt B2 RNAS: 4 & fkshs £,
55] 90|} %S FsHz A0 A] AAE mRNARA el 2 5 Fk
A= & &3 9] A 3£ 4791 A (vascular endothelial growth factor, VEGF)
FAAE &9 Ao, ofol A ¥ = A2 ofH

A7) % Ei AS AT @)

A2 A Y9 A 3 A 721 A (vascular endothelial
growth factor, VEGF), B-cell 5 #| 7| o}/& 327} 2(B-cell leukemia/lymphoma 2,
BCL2), 3%3] A 7g1 A} 48 A (epidermal growth factor receptor, EGFR), 1%} 3.9
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Lol 1: 4 A A A Z/x22 F37] 54 fEol 2o Alx

F-moc chemistry 21 31 ' ol| 9] 8] A% MEfol = 34 7|2 MEfo| BB A2 ],
AR o FElo] = BE-& AdA|A A A4S A A

N A AZrFE L 3ol o] 3) L], A sko] A
F ol = (VSRRRRRRGGRRRR)Q} A :é: 2
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A Aol 2: %F 3752 Mekol =0k B o) A2

Ao 104 A zzd AEHE 12 3EA] ¥ = VPTD FEfo| =t A EH S 22
Al % = HPTD | EFo] = o] A 28] 91 o] $ht-1 o] glo] A}

3 &lo] =€ (free-sulfhydryl) 7] 7} £ 4| 8t 2L 2., o] & 3} 8} 7}l A 2 0]-8-3)o]

bkl 2l o] RNase 2! doxorubicin®} 2] s}sH4] A3LS #1263t} RNase 2!

doxorubicin(Dox) 31 2] 74 & 71 9] 712524 7]l E] 2(thiol)7] & <!
e 2 A 25T A7) 11‘%1}9] YAFZH-SHT 10-4H2] FEFo] =-SHE Y ©

4oCol A 1247t 5ok WA 71 3 3k 9) o] I (ultrafiltration) & & 31o] A A
B AES dedl v, A ES] AU S 1R EA H = VPTD

I EFO] =-RNase 34, A/ @ H S 132 3EA] ¥ = VPTD | Elo] &=-Dox 534,

XM AM T 22 FA E = HPTD 9 E}o] =-RNase 2314, A G & 22 A 5=

HPTD ! E}o] =-Dox 5 4| 2 2+2t =53819l ).
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otk & 1 (B)v= 9 FH7F M ELE F8317] A sto Al
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(CSSRKKNPNCRRH), & A] o] 20| 4] A| 23k F-F F347] 574 jEfol =-of =
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ATH 4
A9 S 12 A5 & VPTD (VEGF binding protein transduction
domain) EFO| = == A D $ 22 37 A ¥ & HPTD (Heparin
binding protein transduction domain) 3| E} 0| =& SF-7-3}= F
e A T 54 7HA = el =
Al1aol] Aoy Al, 7] AW E 12 EAH &= VPTD H el =
F= AW S 28 A E = HPTD HEfo| = T A X
o 27 o] & #3434 Q1 A} (Vascular Endothelial
Growth Factor, VEGF)$} 3] -1 (heparin)©l] 50| % 6.2 A3¥}+3}+=
NS EA o2 i FoF AElA Saly] e S 71X HElo] =
ANl oA, 7] A QW B 1% A = VPTD Fleko] =
= ME9HE 22 A5 = HPTD $iEo| =+ D-8 = L-3 9
ofn| Ak o R A E M, of 27, gfol4l S| AEH O R

TAE ol A A B E] = o] - BhL} o] AFe] o] 4 ARS 70~80% 9
SeFO R XS = S ENOR F= U AYE TS
7HA = FEfol =

32
2
2

&7

_4

ol AMEMI 15 A ¥ 1= VPTD FjElo] =
EEAAWNS 22 EAH = HPTD HEO| 55 D-8 = L-8 9

opv| it o ® A E M, ok 27, eholl Bl & LEd o
A E Shol| A A ENE = o] 1 B o] 4 9] of 1] 1w AHE 70~80% 2]
ek o 2 I3l AL EA 0 g £oF AE R Ry sAS
7HA = S Eko] =

AN S 12 FAH &= VPID JEfo] = s W5 2=
A5 = HPTD $Elo| =ol] & 3471 A3td £ A8 4

TR 58S 7HA = A eE =G A

A|58kol] Qo] A, A7) &G A= 0] A E] A oY ©] E (fuorescein
isothio-cyanate; FITC), "WAF &9 ¥4, 944 (quantumdot), MRI
Z9 A, ZF 292 (fluorescein), B E&lv € 22 =o}1]
(tetramethylrhodamine), 1 t] 3] (BODIPY) % &2l A} (Alexa) =

o] Fo ] IO ZHE M E = FFA S EHOE = T
A8 754 7HA = o A eg 2 AL

MANF 12 FAE = VPID HEfo]= B HEHE 2=
SEATE| & HPTD A Epo] 3 3H7 8k £ 1814 ] 542
THA = o A 28 24

A AHF 12 A5 = VPTD (VEGF binding protein transduction
domain) EFO| = == A D $ 22 37 A ¥ & HPTD (Heparin

binding protein transduction domain) HEFO|E& F AT O =

o[-}J
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ot Y A8 B8 2=,
MEWHSE 12 FA = 5F 83 734754 VPTD $Etol =
T AEHE 2= A H e ¥ A9 F117]54 HPTD
HEFO) = o N- e 5= C- ol ofFE-o] g}st4 o= At
ASE EAOR = TF Y4 FArls S 7HA =
efo] =-ok= H3HA.
A9akel] Qlo] A, A7) MAME 172 F A 5 3= VPTD | Elo] =
E= A EHE 2= F A = HPTD HEfo] =9} oF &2

Al Z=HQ1 i AAY = AL EA O 3= £ A8 A
T 5 S A = A L= 3} %

H
A9 3 01 A, 37 sbeh A
(1,4-bis-maleimidobutane, BMB),
L11-v] 2=-ve o) n) e Evfol E el 2] &
(1,11-bis-maleimidotetraethyleneglycol, BM[PEO]4),
1-o€-3-[3-t] W & o} =3 2] FhE T o] ] =
3l o] = 2 & = ¢} 0] = (1-ethyl-3-[3-dimethyl aminopropyl]
carbodiimide hydrochloride, EDC),
S AT 4- [N o] ) v R A 2 22 3 Ak 1-7HE Al [6-0F 1] I
7}F3% 2 of o] E]](succinimidyl-4-[N-maleimidomethylcyclohexane-1-c
arboxy-[6-amidocaproate]], SMCC) & 12| A4 Efi}?ﬂ(sulfo—SMCC);
A 6-[3-2-9] 2| 2 H B )- 257 @ v =
&) AJ 3= of] o] E |(succimidyl 6—[3—(2—pyr1dy1d1th10)—ropionamido]
hexanoate, SPDP) X 12| A 323} < (sulfo-SPDP);
m-"H e o] ] Ml Z U -N-3} o] =R A S A L 1] =
o|] 2= ¥ (m-maleimidobenzoyl-N-hydroxysuccinimide ester, MBS) ™
712] A3} (sulfo-MBS); 2 <A 1 EH[4-(p-e o] v = H )
€l g o] E(succimidyl[4-(p-maleimidophenyl) butyrate], SMPB) ™
T19] A E 3 (sulfo-SMPB) & 2 74 5] 1= ol A A B ] = o] =
shufo] kLA o o5k AS 5 02 8l ¢ A EH A

IS A A S G,

A9 ol Lof A, 7] FEL FTF E PGS AF d A9
RNAS B} O & ahis QhE Al 2 28] 3137 28] Q B =, £ 9F Bt
o] =4 3} Tl A o] RNAS B4 0 2 3}+= siRNA, 3F¢HA], 81t
vl gkl A, gkl vl W F g w2 E S o)A A 2
FAEE ol HEEE NS B O e SY e
Fob)%5 & 7hA = Ao 2ok B

A2l oA, 37 TS i dsA G Ae A

) 3] A 32 A3 %91 A} (vascular endothelial growth factor, VEGF), B-cell
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FA v o}/7 3} 2(B-cell leukemia/lymphoma 2, BCL2), 3%.9]

274 Q1 A} 48 A (epidermal growth factor receptor, EGFR), $17F
F£.3] 474214} 4=8-] (human epidermal growth factor receptor 2,
HER?2), k2= 7}o] d] ©] 2 (Janus kinase, JAN) 2

E 2T E Y 8] e Al &-3-7)o] Y] o] 2£/Akt

7Fo] Y] o] 2 (phosphatidylinositol-3-kinase/Akt kinase, PI3-K/AKT) =
IREEE Y RRLEEPUEEPECISE DREE
R34 542 710 = feho] =oob B4
WS 12 A5 e 5% 49
w5 2% A £
Ebo] = o] N- uhg = - e

AL BAOR b £ AEA Rt
)

2E371%4 VPTD R Elo| =
B A =317)5 4 HPTD

k)

12
il
S
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.
)
o
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3 Sk = o) e
o] =op 2 BIA & 37
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Al16stel oA, A7) FEL ¢ e
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A S 3 T d o] RNAS B}l O 2 &1 siRNA, &HAl, A
A gl A, gkl v

TR = el A A ey ®
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