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EeE, A7) wiE g ae] SlojAl, ] @il yinegaes AEHE 8 U] 92 VAlEE ofv| it DY
F 9o, A7 Adis 89 wd yxdxs dHEdn 3 g2 eGFP(GenBank: ADQ73885.1, A EWE
1008 33 dd YregAelw, 7] AdHs 99 wuld yneYgas FF A= DsRed(GenBank:
BAES3441.1, AEWE 11)& 3% @A viegjzielnt. 7] dild vwgixi= A d3 o v
YA} Afolof] o] wE HAVE FrEH R ASlE] FAE S 5EHoE g

wowge] FAA ANFEelA X ARASE At FINH thelAe 9% gade §RAAS WA
o 1, AAel 4o Hstol, FINH e ast 39 w0d Atolo] IA Wetol=8 Aedste] Az AxF ¥
F e el 2, 5)) 3Y W JEsh Q4 egie] @43 Frkske A FAstan. ol
& Avhz FINA vhe@dAh $884 ge © I wude] uiste] of 20u) o] ge] AAT Wy FEevh,
webd, ¥ odgel mE FINHY ¢ wue] 3A feelsr} 35w, olold §3 wudel §31 I v
A g elsh, FING iLinker 9% w91 39 9d vhedAel 3F0E 940 3Y 2% % ey

P
S Ve glem g o]E "X FH(probe)

il
protein; EGFP)& X493 128 7|48 & ofn]x g2}, A obuwal qEe MY
HS 1002 7)1A" e N daro 2 HE 1754 Al#(Serine)S A 2H|Sl(Cysteine) 0.2 X 3H AL REA],
7] wolE 175 A Al2=E|Qloll DNA e} 7} F/-4 2

A7 e 3 g Ael oA, FF did= A1 &3 oA (enhanced green fluorescent
= v}
s

=
A7) PekE §F el QoA ezl 38 Buld e A Adus 1302 JAHE ofnwet
Al Aol uhgra sy, old] @gE: Qe ol

Bodbmgo] Al AA e oA, B Wy AELS FIN-H:Linker:: &% ©od Yngdzte] Fdo] o viAR &
#7] 2= PDGF-BB S¢]%<] DNA SIEbH (M EWHE 14)7} AdE o], ety §3 YedA(sr) 23
B} —gFFNP, AAle] 6 R 8)& sttt A7 8 8 WY FIN-H::Linker:: 33 @wd ¢Jzto
vjste], @ AErh G siedl, ol FIN-HO xWe & g o] Z el NElH
7} 33 gmA Alolo] AL ZAEIoZ A FIN-H TS Y dwdol 3 =
Algat7] wiEoletal AbsE Tt

,

by
=2
=
=z
=
r2

i A o i

=9, ¥ 2 et dE £ v=dAE ol&d dE WHe Aedt.
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w, A7) Qe 7 A" ofFNPE F Fek wlo]ubAQl PDGF BB(platelet—derived growth factor B-chain
homodimer)2] el 7]uke] “AM=Q X (sandwich)” ®2](°]F X 23 £ (dual-site binding assay))<
AR A HY As SEE A YEH Z2ERA olgsigltt. 1 23}, PDGF-BBE E#etal 9= PBS &
N e A el 5% IgEE Koy, HE ZR2HEA o]l&E § SS FF & A
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o, B Wy AAl DAYl lste] A3 M ct,

AAd 1~ & AxFE ¥4 I9d Yx

oo wE g ddo] g3td
3T 3L

7] & 1o 71AE efolHefe, Zefolw
UH

SIdth(E 1 2 3 FHx). 9
(Denaturation), 52T (Annealing),

)

o, a7 Aad H Ades s A eR dajshs Aoy, E i

i i (A 23 eGFP, DsRed, 3 gFFNP)E @A37] flate], 3
£ o]&3te PR +%& s em, 1 4 317] 6719 28 A4
PCR ®ES X=71& 94TdA 5%%(Pre—denaturation) 94Col  30x%
0% % 72T, 30%(Extension) 2.2 303] W& AAjgk & 72T, 58 ¥-&

1o
=
op
2

AAe A el <]

A Az

i

[o

AlRom, AA wkeHT = 20 /ﬂ&i A

ojuf, ¥ Ay} dAE Al Abelell s WA= ] & 20 VIAE wiek gom, &) Al
2

 AgWE 302 A8 9AS ALt

#Hx).

k.

=&

PCR =31

1 |N-NdeI-(hFTN-H)-XhoI-C

glol (A AW S 15)
ol (AL E 16)
emplate): human liver cDNA library (clontech, USA)

(6 [H

o & &

2 |N-NdeI-hexahistidine-(eGFP)-
HindIII-C

(|

Zetolw (MERE 17)
Teloln (M EHE 18)
emplate): pEGFPplasmid(clontech, USA)

0;

$L

3 |N-Xhol-eGFP-hexahistidine—
HindIII-C

Zeloln(MEHE 19)
Zaloln] (M AHE 20)
. pEGFPplasmid(clontech, USA)

oft o o |offt o oL joft o oI
sap e

HN 12 oX —lN 12 oX HN 12 o

4 |N-XhoI-G3SG3TG3SG3-eGFP-H6-
HindITI-C

»

—

PCR
ANLdWF 22, 493 23
T3 : pEGFPplasmid (clontech, USA)

2" pCR
AEHE 21, AYHZ 23

3 (Template): 1" PCR product

0]

5 |N-Xhol-(DsRed)-
hexahistidine-HindIII-C

o2

ZElo] (A LD 24)
ZefolH (M EME 25)
& (Template) : pDsRed-Monomer Vector(clontech, USA)

01?1“I OQL‘

o2t o

6 |N-XhoI-G3SG3TG3SG3-DsRed-H6-
HindITI-C

= HN 1R o %N

PCR
Az 27, HEHT 28
T3 (Template): pDsRed-Monomer Vector(clontech, USA)

9™ pCR
AEdHE 26, ADHS 28

Z3 (Template): 1" PCR product

* 2

GGGSGGGSGGGSGGG

e [
fol [fot
& foo

R
e =3

GGGGG
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MNEHS 5 GGGSGGGTGGGSGGG
AEH3E 6 GGGGSGGGGT
ANEHS 7 GGGGSGGGGS

7] §AA FEBEL pI7-7 ZeF2u|=(Novagen, USA)ell o] AloldElon = =

d E7F AzE A, 7] pl7-7 NEE st 1 26 7AlE 2] S5 ol Aol dE o], pl7-GFP, pl7-
FIN-GFP, pT7-FIN-RED, pT7-FTH-LNK-GFP, % pT7-FTH-LNK-RED =& €7} 3

fFrAzke] 299 A9, wate] o] 553 A110-07724915¢ 7] A ¥ wie} Fdsict.

Z 3
Elac

2 ST pI7-GFP pl7 Zejave wE + S22

AA 1 pT7-FIN-GFP pI7 Sejravs wlE + ZE] + 283

AAd 2 pT7-FTN-RED pI7 Zelravul= WE + F21+ 25

e 3 pT7-FTH-LNK-GFP pl7 Zejrm= wE + 21 + PA+ F24

Al 4 pI7-FTH-LNK-RED p17 Zetav|= wE + 221+ g7+ 286
A7) Az WE e NIEALS 9ud T F coli BL21(DE3) [F_ompThsdSB(rB_mB_)]el A7) w3 WEHESS
7tz GAAAR 5, g™ (ampicillin) ARAYS 2 FAA@AE AT o= Adesin.

A7) 1PTG(isopropyl B-D-1-thiogalactopyranoside)ell ¢lsle]l =9 Fdx @d 34 2 AQxg I3 4
H(ferritin) Y=zt AA 2 7] A @9d Y9 x+e] TEM(transmission electron microscopy) ©|
=] A e BodxtEe] o) ATt ZAlE vkel Zth(Park, J. S, et al., J. Nat. Nanotechnol.
2009; Lee, S. H. et al., FASEB J. 2007; Lee, J. H. et al., J. Adv. Funct. Mater. 2010; Seo, H. S. et
al., Adv. Funct. Mater. 2010; Ahn, J. Y.et al., J. Nucleic Acids Res. 2005)

<AAjd 5 ~ 9> DNA $§E}™ eGFP, gFFNP, Cy39] A=
DNA s§EbH H3S 93 eGPF F950]F EAWo] =

2 oA = SSMCCE ol -83te] &3t4 o= DNA HEIE

o A7l SSMCCE ofld B sHR7]|F A} ZA 3 (amine-thiol heterofunctional cross—linker)&

ARANA, G Yegixkel DNA Qe E T2 os AdAZ 5 A svh. 22ivt, eGFPo] El&(thiol) 7]

s ZEa e 270] Al=ElQl(cysteine) > eGFP +x9] Wjftell 9128k glo], 7] Aol Siet & F-2

Al717] &olatA] erth. olof], & WHAEL eGFP €% FEZ(external loop)ell $1AI8FL Ql= 7] 175 A Al

H(serine) S A Z=HQU(cysteine) &2 R Fol% =AWo] B & o] &3sto] A3 & o]F DNA iEpe] F-=
|

il

WU gl EHel RAAE B o83

.

Ny

DNA HE}IHE eGFP 2 gFFNP(e-GFPoll €3 %o ¢l& FRNP, A4 1)l AdA7)7] Y3sle], eGPFel 1754 2+
718 MW (serine)dl Al A Z=H A (systein) 02 WOl A W (Ser175Cys), oju AlL3t Zglo|W= &17)¢ 7t}

(F 4 Fx).

x4
AA(5'-3")
ANIHT 29 AACATCGAGGACGGCTGCGTGCAGCTCGCC
(gapek Zejoln)
ANAHSE 30 GGCGAGCTGCACGCAGCCGTCCTCGATGTT
(9 xejoln)
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[0054]
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[0058]

[0059]

[0060]
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* Genotech,Daejon, (South Korea) A=, Tm = 86.1TC

A7) H9lEolx EddWol= B ugaiEe ol dtd ZiAFEO] J= FHHIHE WHS o]&3te] 3 FHA
(Ahn, J. Y.et al., J. Nucleic Acids Res. 2005). DNA & AA] = A4 =] 3, 47] E. coli BL21(DE

L A7) FYEolH oz Wo|lF eGFP(Serl75Cys), gFFNP + eGFP(Serl75Cys)E Z+zt ¢taslar 4+ 9l 2y
o7 X

WE S olgete] AN, 2 F v (ampicillin) AZYES 2= FAAIAS HEH Gk
atolck. A7ieh e Axd FAA Ld A 2 FF dEd y=gae] TEM olvA 24 e 4] 7lsd

PDGF-BB4I| £-°]2{¢1 DNA sjEb= <] $A4

2 o] w2 33 dild Y=PA(gFFNP) ol &3 JEIHE o] 83t W AlxEle] A& 7leshA] &1}
1z, dutdo g #, 9 2 ey 2 gds do HAES A% vAR 4 A = PDGF-BBO| wigk 5ol
Aol NElME gFFNPol 883} tF(Ariad, S., et al., Breast Cancer Res. Treat, 1991; Lubinus, M., et
1., M. J. Biol. Chem, 1994).

PDGF-BBell Eo]&oln, & 52 s 2t AIdiE 149 °“E‘r‘31:°1 Fdstion, A7 iEtHel obvl, Cy3 ®
= HeES §HAA 7 Tl HEHE $ASAT(GE 5 FE).
x5
k]

1 o}9l(amine)©] ¥ % DNA S9E}F|5'NH,~(CHy)s~ CACAGGCTACGGCACGTAGAGCATCACCATGATCCTGTGT-3'
)

2 Cy37F W3 ¥ DNA siEbw 5' Cy3-CACAGGCTACGGCACGTAGAGCATCACCATGATCCTGTGT-3"

3 Hl 2 El(biotin)o] W3 ¥ DNA|[5'biotin-(CH,)s~CACAGGCTACGGCACGTAGAGCATCACCATGATCCTGTGT- 3!
epv]

* Genotech,Daejon, (South Korea) #|Z%

gFENP9} DNA iEl™ 9] -§-3-(DNA <S4 E}-gFFNP)

A, A7A AxE GEIHE G477 H8ke, FROl 100 uMe] FEE Alx® PERH 40 WE PBS
WH[137 mM NaCl, 2.7 mM KCI, 10 mM Na2HPO4, 2 Mm KH2PO4, pH 7.4] 100 S 2 mg
SSMCC(sulfosuccinimidyl 4-(N-maleimidomethyl) cyclohexane-1-carboxylate) (Pierce, Rockford, IL)E 3*3t
3l DMF(dimethylformamide) 60 p £H3} 35ColA 1A1ZF ¢k WS AZ Y. oju WkSEx] ke 3}ole
SSMCC+= QIAEX IT Gel Extraction 7]1E(QIAGEN, Duesseldorf, Germany)E ©]-83le] #|As}SI T

1 %, hFINH, A HElo]=(linker peptide) % A7] WHIH eGFPE 4% gFFNP  Imfoll 1M
DTT(dithiothreitol) 100 uE F7}8baL 35TColA 30% Bk WHSAlA | YwdAE Atolo] dolles o|3tst 2
S AAsGT. 2 5, AAE2 7] (Anicon Ultra 100K, Millipore, Billerica, MA)E o] &3lo] A7) &9
BYE 500 W2 FFAHY. L F, A7) SSMCColl ¢]3te] & sle DNA el 9@ A7) B37F 7a% gFFNPE
AR F, el A ol & AdElel A 241%F Fek whEAIZI O R, PDGF-BBel Se] A<l e & gFFNPoll &

’37] gFFNPY} AZE A FAYU/RESEIA 2 DNA HEFHE Zw Ao (ultrafiltration) (Amicon Ultra 100
K)E o]-g3te] DNA siEbH el Aghel gFFNP(DNA EMH-gFFNP) 9t HeAl vk, ela A7) 59 wds 43
Zu Ao TE o]gsle] So]e w3k By [20 mM[bis(2-hydroxyethyl)aminoltris(hydroxymethyl) methane
(Bis-Tris), pH 6.0]2 U}, 2 & DNA jElH o} AE R &2 oFFNPE A A3FaL, DNA e} -gFFNP
S AAE7] $18+e], Q Sepharose fast flow H= Z#(GE Healthcare, Buckinghamshire, U.K.)S ©]&3F S0
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[0062]

[0063]

[0064]

[0065]

[0066]
[0067]

[0068]

[0069]

[0070]

[0071]

SIS3l 10-2013-0062168
& WP IRvtESHYE skl

I % NaCl =%Z 0olA5E 0.7M(pH 6.0)%2 AAH o7 Z7IA7|HA] LA HoH, 47 AAE DNA Qe
-gFFNPo] M2 A% W3 [150 mM NaCl, 36.4 mM KH2PO4, 63.6 mM K2HPO4, 5 mM EDTA, pH 7.5]2 w3+&}9ic}.

eGFP<l DNA siElm o] -§3H(DNA $§El™- eGFP 2 Cy3)

DNA MEFH- eGFP 9] A%, 7] AAe] <2-1>2] DNA el -gFFNP} A3 WH o2 DNA NEFHE eGFPoll 7+
ZF FEAFTE. vk, ol §3EA 52 DNA HEFHE AAY] flste], YA Wsd IA2rE I (nickel
affinity chromatography)(QIAGEN)E o]&-35}9ithE= Ao A xjo]do] Q). 1 o]Fe] AHA FAL A3 DNA
NE}H-gFFNPS} 5 A 3)c).

237) DNA SHEbH- eGFP E1= DNA JERH-gFFNPS] DNA H%i= 260 mno] F3=olA SAHEATE. 7] d9d o
x u},] l“”:/] 49, #HYE (ferritin) YA 170 2 24 eGFP %™ (monomer) (Biovision, Mountain View,
9l ;91 TREE NP 109 Yo FHEE A4 A VEeR s, HY=
EE(Bradford) e o] &3t SAHEUL.

é
e

X6

e wlg
pT7-FTH-LNK-GFP_(S175C)
pT7-FTH-LNK-GFP (S1750)-$4El™ 1
pT7-FTH-LNK-4 E} 7] 2
pT7-FTH-LNK-GFP (S175C)-$4El™ 3
pT7-GFP (S175C) -4ElH 1

> > 2 [
> > > > (>
2 & (2 |2 |2
O |00 [ [y |01

<Agd > ¥F i Y=gz WE(emission) =9 FF

<1-1> eGFP 3% 99A Yx=dAte BE = (gFFNP)

, | A 1 WA 99 33 il Yedxt kedl, © 2acl YERd dAH(AAY 1, 2, 5 2

% g3, o2 =4 PGS UElllE eGP/ &3 "9l AEC| . = 2a9] at eGFPF hFTN-H
% 99HS, be eGFPSF hFIN-H Alele]l ©FA Mefo]=rF AZ2"E &3 dWMAS, &= eGFPY 17594 A=
(serine)o] A]2=H|2l(cysteine) &2 Wo]H eGFP(Ser175Cys)-hFIN-HE, d¥ eGFP(Ser175Cys)-hFTN-Hell <iE}lm
7F AdE g3 "] BARE YEa Joh(E 2a FE).

_4

fAEOHWHE‘L“OINﬁ
S oo ope O i N 1o ot

F33 HE"e YedAe] W (emission) LS AHE Ayl AAlo 1] hFIN HO] eGFPoll &3t o]
S7F eGFP ©@d @ gl (i Dol nlste] oF 11 A% S7ke 31g #FE = A=
g 2). 2y, A7 A E%ﬂ o, ok 50% % 594 '
3 Atz wetEJu(E 2¢, 1M T —eGFP ©Y &% duld 2w who-A Ao 12] hFIN-He| eGFPol| &
) (& 2c] A SlolA, wd gFFNPEHF-H HPZQL A7)0 et T eGFPe A 7S )
7] 913te], gFFNP & o] EAlskes @id Vgl xbe] 4= DsRed &) 9] DsRed Tl #2te] =9
shAl =A4erk.) ol# g A= eGFP7E gFENPell 747ko]l EAI3t7] wiel AE &3 ¥ (quenching)ol
%éﬂﬂr “71 g3 A ade durdom A gFEdo] 2z 1 WA 10 nm o]l $IXE

HW

= e HEEe 24712 eGFP7 AEsitlE AL

=

H
rot
m

2co] 9o 32> hFIN-HO] C Dekd} eGFP2] N et Abolo] A FEFo] = (G3SG3TG3SG3) (&F 4.5 nm) (A
)E hFIN-HE] C Ted} eGFPLl N &k Alolo] AQleh, 2Ale] 29 3 W& ZAyolrhi(= 1 2 24
. ¥A FEo]=Z eGFPLF hFIN-H Alolol]l A1t S wl, HA Mefol=s Xt YA e Ao 19

e
PN E
= o
w

l
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[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

SIHS3d 10-2013-0062168

9% o, BY WEol oF L.74w) F/ksHen, o) cGEPel wlste] Ae] 20u) sbke] Frhd A
3 g ole@ An: WA Aeelmst wulde] o4 B SRS FAAA, 97 BE FaAPoRA
o}

u:
]

w3, = 209 ] 62 DNA FERIZE §FE A6 69 HF wld Yueqixe] P4 0F AEE dEhd
IEA, eGFP @A (%= 29] Co] o Dol vlste] 29v) %2 FAE HEllon, ol 7 Hete|=E zt
= A 29 BE ArE TVIFo® of 50% S7HE SR olH g Aart ‘/PE‘r‘rl o] = gFFNPe] ol
218k eGFP Abole] &3h29l #E]7 3%l DNA HEbw] 3iqke] Sxste] whikeo] eofsto] 43| AW, o
utel 97 (quenching) &3} HAad Zo=w AGHT

e ogt

2 40 30 g

%= 2cE AAle 5(FTH-LNK-GFP (S175C)) H Z47] AAld 59 3F wa ezt DIT7F A2H YAk
o g HEAEE W3 AnzA, g% Gl A9 wWo] B el §hol| o]&H DIT At d3 W&
&S A gx ggol AFHYT. =3I, A 29 Bel udEhd TEM olmx #
o M=, #d3t Aol =25 ZHe HY'" Yuedxrt +9e A A AT 5 A

N

<1-2> DsRed ¥% 92 Y=Y A(rFFNP)

471 Agd <1-1>7 FdE WS ol gskelen, tink FFEHo| eGFP7F obd DsRed7t A¥E ¥ dH€
U= Q) AF(rFENPs, hFIN-H-DsRed)©] @3 A71& SAstlon, ojwf A2 ®l7} DsRed FFE2 Atolo] F# e}
oj=9] fiio mE HAEE Hluwaltt. =, AAle] 33 AAld 4] YregAte] 545 vasigivt. F3 U=
=74 W 9 TEM oW A A4 e Y] Ade <1-1>3 Fdsit).

% 3¢9 9o 2% HZ® Y=g xtel DsRed FF EF Alolol HA FElo|=vE EAEA ¥ HAAld 38 w3
3 A=A, Hde] §E A @& DsRed(& 39 €, 2o} 1) 1 16—}04 FF WEAETE oF 40 AE F
Vakek. &, oled A¥e A Felol=r}t Qe rFENPS] DsRed &3 whald Alolo] @A a7} gFFNPE]

eGFPell Hl8le] dA 3] FalA A= Aoz #EFHAT (= 39 (9 -Er 1o 9lojA], ] rFRNPEE W&y
L g3 7)o 3 9 DsRed?] FFA7|Z wlwatr] Yske], rFRNP £ o] &A= ol -zt
% DsRed £ Uj9] DsRed ©¥1d #x}o] F9} FUsHA =A3IAT.).

ﬂl

% 3c9] w38 7] APl <l-1>9] gFRNPel AFIE A BAT Y7 AEhol=E WFIN-HS} Dsked Abolo] 4}
Q@ Ao 4] AuE ek deln, BY WEe] AEE 9A Aok YA e rFRNP] nlste]
391 Boll LB RN oln A} S AEIRe #UT Alol=E 2 Y At

68% Z71atich. Ee, =
2ES HATE AL o

N= —1\_]_

ol

b4 9.

it

TR = 2 9 % 39 ARRRE, A7) WFIN-HY B A (eGP Ei= DsRed)Abolol AIE WA Hetol
Z7F FRNPY] 23 AEE TAAI7IE= ¥4 (quenching) EHE #2715 7 288 Aogs s &9

& gieh,

<d¥d 2> 7 S8d YAzt AHY 53

2 o fﬂre gy o ‘er‘”x}«] kA Le 16Y ok 2¢ Ao R A% FA(spot measurement)ﬁﬂr—%
B5to] EIsEAT. 7] eGFP E gFFNP A& #4] 7)3F W 7] (excitation) Igel EAglo] =EHRA &

gkem, 2¢d AR w=FHUT.

AEmild) g 2=(25T)0lAe] A7l 8-S BAT A, eGP M H
structure) o= E3}aL, eGFPE 25 ool t = Hhy 2

AT 90% o)del A7let Fdg 7IZF B¢ AAEAG. oy g A= E e wE gFENPe| kAol dA
A SRt AS ughti (= 4 Fx).

<ddd 3> FF Sd YxdAE o|&F dEH 7wt 3 BESH AE Y

7] AP Folel, & wgel sldtel WA FF WA et DA WIS $YSLE ),
LA R URESL U9 SSete Ae SF 5 glrh olel, ¥ wWAEe DN Aek-3Y

oflt
o ol
rmo Lo,

)
S
)
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[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

SIHS3l 10-2013-0062168

e EE v (probe) 24 F-83H BET 5 QA FHAs] 9iskel, PIGE-BB Sol Ml Retish 7
o] 9 B4 AW JudAF ol gate], PBS #¢ wi 3ME FF o) PIGE-BBE A= 2S5
shlet

FAHOR, 47 AAd 6 WA sl FAR ok, (y3 % W] 2% §HH FINPE EEHE o] gt

H =
NEFH 7)Hke] ME=9x] BA1S £=eslgitt. oW gFFNPE A eldk o]f+ eGFP7} DsRedol] ®3te] ¥hr] 2 33<tb
A4 (photostability)o] TS $2317] wji-o] gFFNPE AMelsle] AHS 42303} tF(Shaner, N. et al., Nat.
Methods 2005).

<3-1> DNA JE}-gFFNP Z 2B E o] &3 969 PDGF-BB A= '

A7) v El-HYE DNA el T2HE 969 Fdo|E(Corning Inc., Corning, NY)ol ZLAHAI7]7] e, I
E}9] high-binding 96¥¢ ZdolEE 100 ngel 2% ElR|H(streptavidin) (New England Biolabs, Hitchin,
Herts, England)& ¥&3F+= PBS[137 mM NaCl, 2.7mMKC1, 10mMNa2HPO4, 2mMKH2PO4, pH7.4] w3} 4TeolA 12
AlZE FF v AIFHT, 2 %, v oEl-HEE DNA YUEPH(10 n) 20 wbE F7] 96€ EdolEd 1A 308 &
b HESAIRATE. 7] EYlelEx I § &S PBS WHE 51 Fob AH A

1 fM WA 10 n =2 PDGF-BB(Sigma-Aldrich, St. Louis, MO)E X3}t

[e)
o = =4
Wy E= Zi%‘ﬁ& A3 FH(5%) 150 w2 Zhzbe] d(well)oll H7be Fol 37TColA 1A & vEgAIZ T

oo

Olr

o

fd

pacs

rlr

Sh

-

N FLP{U

2 5, A7) ZHo]EE 443k PBS BHE o]&3dle] 5 Fot AHE% o
E}F-gFFNP(5 pg/mL) 35ulE Zhzke] ol H7lsk 3 37CoA 1A Tk vk A A ).
&)

ZF el 50 pb PBS W& H7yeta, 33 dA&ste] MHSbe dAE AR, AV ¥ AEE vlo]|aZEH o
E 2]t (Tecan, GENios)E ©]-838F9 ZHEATH485 nm excitation / 535 nm emission).

<3-2> eGFP 2 (Cy3 &€ d¥d & ©]-&3 9649 PDGF-BB HE i

271 ARl QoA AR e QAHGFENP) E Tllste], eGFP B Cy37k Z47h §3% d3 wids DNA e
Hel gt He AQlshas FUd WHOR, DNA UE-eGFP 2 DNA SJEb-Cy3E o] §3le] 969 =
Zlo] Eoll A PDGF-BBS #HEste 23S sttt

A @T/}, = 59] Bojl ubERF whs} zbo] ab7] M| 9El DNA S1EMH-gFFNPS} H]mEhe] . DNA S1EFH-eGFP 2 Cy3
o] &% AFE: PDGF-BB AA %% WYold AT Fgt;, = 5¢ B 23 gz HEzel YHol-Ze
(Langmu1r—1sotherm) RS YR 9g=d], o] AsE Ex wooa] A Mdoln o A ero)A
3 o= FHdAvs As vy, dr] Asrh 2skd Avs A ZR2H(capture probe)e| *3F, &4
of 3tz 1% A Zzmvo] A e, ¥ 23 59 FA(binding-site competition)el €7k Zolebal 74
et

AFA Fol-5& 2 m2H(F2 249 43 e, C/NF = C/NFsatd + KD/NFsatd, o]=j, C, NF,
NFsatd % KD+ PDGF-BB &%, A FF(AA Az), xstel WA FF 2 8] “F5(dissociation constan
t)E 27 oush), & 59 CollA WESIA el viel o], AsES FEI fMH FE SHAgA BT
AEE YERT

T 59 9 #HRHo S 29 Hd¥sid Fey L Azt T4
constant, KD)i= DNA-SHE}™-gFFNP, eGFP, % (y3E& 2717} o] &3t
1 Ad= 8] & 63 Zt.

AE 7lee®, A7 slg %-’F(d ssociation
P A

=900,

X7
DNA-SHEF - FFNPs DNA- S EF ] -eGFP, DNA-S1E}H - Cy3
)\ Vi
af g =(KD) 6.0 x10" 4.0 x10" 5 0 x10"

_13_
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[0096]  *2+9]: mol - L

[0097]  o]¥ & A= A7) DNA-JEbH- eGFP 2 Cy3 @] EE|o] H]&to], DNA-UEbH-gFENPO] Akat Tz, = 1/he +
& gFFNPQ 2470°] DNA SiEbH 7} A3te Fx7F 14 wbA @Al PDGF-BBo| gFFNP7F G &b o= 5 o]
7VestA sk, HdE REE U ASAE  JA e avEa #vd = ol

[0098] , 2 ol w2 DNA JEMH-gFFNPE o] 83 #HE WHol HESAE eGFP 7|¥F £49] 33 & (picomolar)
o

=
=
—’F—froﬂ*ﬁ =& (nanomolar)®] FEo= vh& o glomz, o) 7igke] 24 el f&shA A ¢ 3l

[0099]  o}=¥], = 29 CollA &lw =gH Jejol A eGFPol| H]sle] oF 298] ¢ ¥1z7+e A =S el DNA SHERH-
gFENPe] Axfoll A o2l mloll B]ShH gFFNP 2 eGFP 7]Wke] 4] Alele] P 2l5o] fo]7h 74741 B O*E}
oy st A= 8d AHolA 27} A (quenching) dgo] FTHAA ¢ AsiA o
Hck, &3, gFFNPOl AgtE o] 9l eGFP7F EHo] w=FE uwli= gFFNPol] Ads =] &2

Zta 7] wiEol 22kl wiel w=FE o, gFFNPO] eGFPoll Hlete] o5 AstAl 27t A3 4 J

[0100]  <3-3> BBEH AZZ 0|43 DNA FEhol-gFFNP 4] g

[0101] X wigo] w2 DNA SUE}H-gFFNPE ©]&

F B4 el AR ARIAE $58 NAES neln 4F &
vehd & QA Sstag, o) A

[$] =1 L
| Ade <3-1>7 =g, ¥4 AE=Z PDGF-BBE 23eta g S

[0102] 1 A7, = 69 e vl Zro] FAsk DNA HEM 7)ol BAS E3 77 Qlzte] AL s|A %
(5%)N¢] PDGF-BB H=38F =& [O0D(1 WA 10 Pm PDGF-BB)Z AZHon ol & o wpE 22 wo] A

P 6 RSN

2ot19 87 Yol AE 83 AHEE 4 alrks A4S ejnath(s o
58 BUL ekl % 6] B A7) As7} POGE-BBZE A4 SEelA W AEele vyeha 9

x=y

EH]

a. v T T s

o v T TR <

CATATG R G35G3TGISG3 —asaCTT
N orp (51750) [T
Ndel Linker eGFP (S175C) [0 prmrrrald
d. N CATATG X CTCGAG Hi AAGCTT c
Vel AR /o AR o il
o, N LATATG e G35G3TG3SG3 DsRed [ TAACSN

Linker

¢l Hindlll

_14_



EW2
(A)
<«DNA
aptamer
[ ¢=ssMce

Gly-rich
spacer

fused to
C-term. of
—p hFTN-H —
N-term.
of eGFP
hFTN-H
nanoparticle
a. b c. d.
EH2b

(B)

t € £

308 308 5 05 £ s

S 04 o 8 8

H g 04 0 04 o 04

£ 03 £ 03 £ 03 £ 03

g ” g 3 2

3 0 E 02 5 02 g 02

N

20 20 L g o4
£ :

£ E o £ o £

2 MBSO 2 90 MRS S 940 HI21ISI61T S o 10 1112131445484

Diameter (nm) Diameter (nm) Diameter (nm) Diameter (nm)
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Ed2c
( ) 80000
2 60000 - i{ié
z
(]
g <
8 40000 A
(7]
p
S
= \
T8
- 20000 1
[
z
0 T T L T T T
1 2 3 4 5 6
eGFP and various gFFNPs
ED3a

Gly-rich
spacer

C-term. of = fused to
hFTN-H C-term. of
' hFTN-H
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Normalized particle count

(C)

Net Fluorescence (RFU)

0.4
0.3

0.2

0.1

910 111213141516 17

60000

50000

40000

30000

20000

10000

Diameter (nm)

134

Normalized particle count
o o
- nN

910 111213141516 17
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\

1

DsRed and two different rFFNPs

2 3
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[y
g

BN

Relative fluorescence emission (%)

120

100 -

80 -

60 -

40

20 4

—— eGFP monomer
—@— gFFNP
inPBS (pH7.4)at25C
0 2 4 6 8 10 12 14 16
Day
> DNA aptamer-
conjugated gFFNP

DNA aptamer

biotin

streptavidin
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Net Fluorescence (NF) (RFU)

Cpocr.as (MOIL)NF(RFU)

60000

50000 -

40000 -

30000 -

20000 -

10000

. 74/

—e— gFFNP
—O— eGFP
—¥— Cy3

0 Lyt

4.8 E-18

3084

1.8 E-16

9.0 E-13

5.0 E-13

3.0 B-13 1

4.5 §-12

JO0E42

156892

—

—X

r Y L] L]

- 15 -14

-13

-12

Log [Concentration of PDGF-BB (Cppgr_gg) (MoOl/L)]

-1

gFFNP

R?=0,9004
No. of data points: &

o 2E-12

4E-12

BE-12

BE-12

1811

eGFP

R2=0,9097
No. of data points: §

o 2E-9 4E-8 SE-9 8E-9 1E-8
Cy3
R¥=0.9997
No. of data points: &

o 2E-9 4E-9 SE-B 8E-9 1E-8

Copar.as (MoliL)

-10 -9 -8
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[y
g
(o))

Net Fluorescence (NF) (RFU)

(B

Crocr.ss (MOI/L)/NF(RFU)

Al g
<110>

<120>

<130>
<160>
<170>
<210>
<211>
<212>
<213>

<400>

40000 '7/

30000
20000 A

10000 4

I

0 LA

-15 -14 -13 -12 -1

T
-10 -9

Log [Concentration of PDGF-BB (Cppgr.gg) (MoOl/L)]

30E-14 { R’=0.9992
No. of data points 6

2.0 E-14

1.0 E-14 1
0 A1
0 2E-10 4E-10 6E-10 8E-10 1E-9
Crocr.ss (MOIIL)
=z =
-

KOREA UNIVERSITY INDUSTRIAL & ACADEMIC COLLABORATION FOUNDATION

Recombinant fluorescent nanoparticles and the method for

biomolecular detection thereof
HY111352

30

KopatentIn 2.0

1

7

PRT

Homo sapiens

1

Gly Arg Ile Phe Leu Gln Asp

1

<210>

<211>

5

2

183
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<212> PRT
<213> Homo sapiens

<400> 2

Met Thr Thr Ala Ser Thr Ser Gln Val Arg GIn Asn Tyr His Gln Asp

1 5

10

15

Ser Glu Ala Ala Ile Asn Arg Gln Ile Asn Leu Glu Leu Tyr Ala Ser

20
Tyr Val Tyr Leu Ser Met Ser
35
Leu Lys Asn Phe Ala Lys Tyr
50 55
Glu His Ala Glu Lys Leu Met

65 70

Ile Phe Leu Gln Asp Ile Lys
85
Gly Leu Asn Ala Met Glu Cys
100
GIn Ser Leu Leu Glu Leu His
115
His Leu Cys Asp Phe Ile Glu
130 135

Ala Ile Lys Glu Leu Gly Asp

145 150

25

30

Tyr Tyr Phe Asp Arg Asp Asp Val Ala

40

45

Phe Leu His GIn Ser His Glu Glu Arg

60

Lys Leu Gln Asn Gln Arg Gly Gly Arg

75

80

Lys Pro Asp Cys Asp Asp Trp Glu Ser

90

Ala Leu His Leu Glu Lys

105

Lys Leu Ala Thr Asp Lys

120

125

95
Asn Val Asn
110

Asn Asp Pro

Thr His Tyr Leu Asn Glu GIn Val Lys

140

His Val Thr Asn Leu Arg Lys Met Gly

155

Ala Pro Glu Ser Gly Leu Ala Glu Tyr Leu Phe Asp Lys

165

Gly Asp Ser Asp Asn Glu Ser

180
<210> 3
<211> 15
<212> PRT
<213> Artificial Sequence

<220><223> Linker peptide

170

1

160
His Thr Leu

175
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<400> 3

Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly

1 5 10
<210> 4
<211
> 5
<212> PRT

<213> Artificial Sequence
<220><223> Linker peptide 2
<400> 4

Gly Gly Gly Gly Gly

1 5
<210> 5
<211> 15
<212> PRT

<213> Artificial Sequence
<220><223> Linker peptide 3

<400> 5

15

Gly Gly Gly Ser Gly Gly Gly Thr Gly Gly Gly Ser Gly Gly Gly

1 5 10
<210> 6
<211> 10
<212> PRT

<213> Artificial Sequence
<220><223> Linker peptide 4
<400> 6

Gly Gly Gly Gly Ser Gly Gly Gly Gly Thr

1 5 10
<210> 7
<211> 10
<212> PRT

<213> Artificial Sequence
<220><223> Linker peptide 5

<400> 7

15
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Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

1

<210>

<211>

<212>

<213>

5 10
8
444
PRT

Artificial Sequence

<220><223> Recombinant fluorescent nanoparticle(eGFP)

<400>
Met Thr

1

Ser Glu

Tyr Val

Leu Lys

50

Glu His

65

Ile Phe

Gly Leu

Gln Ser

His Leu

130

Ala Ile

145

Ala Pro

Gly Asp

8
Thr Ala Ser Thr Ser Gln Val Arg Gln Asn Tyr His Gln Asp

5 10 15

Ala Ala Ile Asn Arg Gln Ile Asn Leu Glu Leu Tyr Ala Ser
20 25 30
Tyr Leu Ser Met Ser Tyr Tyr Phe Asp Arg Asp Asp Val Ala
35 40 45
Asn Phe Ala Lys Tyr Phe Leu His Gln Ser His Glu Glu Arg
55 60

Ala Glu Lys Leu Met Lys Leu Gln Asn Gln Arg Gly Gly Arg

70 75 80

Leu Gln Asp Ile Lys Lys Pro Asp Cys Asp Asp Trp Glu Ser

85 90 95
Asn Ala Met Glu Cys Ala Leu His Leu Glu Lys Asn Val Asn
100 105 110
Leu Leu Glu Leu His Lys Leu Ala Thr Asp Lys Asn Asp Pro
115 120 125
Cys Asp Phe Ile Glu Thr His Tyr Leu Asn Glu Gln Val Lys
135 140
Lys Glu Leu Gly Asp His Val Thr Asn Leu Arg Lys Met Gly

150 155 160

Glu Ser Gly Leu Ala Glu Tyr Leu Phe Asp Lys His Thr Leu
165 170 175
Ser Asp Asn Glu Ser Leu Glu Gly Gly Gly Ser Gly Gly Gly

180 185 190
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Thr Gly Gly Gly Ser Gly Gly Gly Val

Thr Gly
210

His Lys

225

Lys Leu

Trp Pro

Arg Tyr

Pro Glu

290

Asn Tyr

305

Asn Arg

Leu Gly

Met Ala

His Asn

370
Asn Thr
385

Leu Ser

His Met

Met Asp

195

Val

Phe

Thr

Thr

Pro

275

Gly

Lys

Ile

His

Asp

355

Ile

Pro

Thr

Val

Glu

Val

Ser

Leu

Leu

260

Asp

Tyr

Thr

Glu

Lys

340

Lys

Glu

Ile

Gln

Leu

420

Leu

Pro Ile

Val Ser

230
Lys Phe
245

Val Thr

His Met

Val Gln

Arg Ala

310
Leu Lys
325

Leu Glu

Gln Lys

Asp Gly

Gly Asp

390
Ser Ala
405

Leu Glu

Tyr Lys

200
Leu Val
215

Gly Glu

Ile Cys

Thr Leu

Lys Gln

280

Glu Arg

295

Glu Val

Gly Ile

Tyr Asn

Asn Gly

360

Ser Val

375

Gly Pro

Leu Ser

Phe Val

His His

Glu

Gly

Thr

Thr

265

His

Thr

Lys

Asp

Tyr

345

Ile

Gln

Val

Lys

Thr

425

His

Ser

Leu

Glu

Thr

250

Tyr

Asp

Ile

Phe

Phe

330

Asn

Lys

Leu

Leu

Asp

410

Ala

His

Lys Gly Glu Glu
205
Asp Gly Asp Val
220

Gly Asp Ala Thr

235

Gly Lys Leu Pro

Gly Val Gln Cys

270

Phe Phe Lys Ser
285

Phe Phe Lys Asp

300

Glu Gly Asp Thr
315

Lys Glu Asp Gly

Ser His Asn Val

350

Val Asn Phe Lys
365

Ala Asp His Tyr

380
Leu Pro Asp Asn
395

Pro Asn Glu Lys

Ala Gly Ile Thr
430

His His

Leu Phe

Asn Gly

Tyr Gly

240
Val Pro
255

Phe Ser

Ala Met

Asp Gly

Leu Val

320
Asn Ile
335

Tyr Ile

Ile Arg

Gln Gln

His Tyr

400
Arg Asp
415

Leu Gly
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435 440
<210> 9
<211> 430
<212>  PRT
<213> Artificial Sequence
<220><223>
<400> 9

Recombinant fluorescent nanoparticle(DsRed)

Met Thr Thr Ala Ser Thr Ser Gln Val Arg GIn Asn Tyr His Gln Asp

1

5

10 15

Ser Glu Ala Ala Ile Asn Arg Gln Ile Asn Leu Glu Leu Tyr Ala Ser

Tyr Val

Leu Lys

50

Glu His
65

Ile Phe

Gly Leu

Gln Ser

His Leu

130
Ala Ile
145

Ala Pro

Gly Asp

20
Tyr Leu Ser Met Ser Tyr

35 40

Asn Phe Ala Lys Tyr Phe
55
Ala Glu Lys Leu Met Lys
70
Leu Gln Asp Ile Lys Lys
85
Asn Ala Met Glu Cys Ala
100

Leu Leu Glu Leu His Lys

115 120
Cys Asp Phe Ile Glu Thr
135
Lys Glu Leu Gly Asp His
150
Glu Ser Gly Leu Ala Glu
165
Ser Asp Asn Glu Ser Leu

180

25 30
Tyr Phe Asp Arg Asp Asp Val Ala

45

Leu His Gln Ser His Glu Glu Arg
60

Leu Gln Asn GIn Arg Gly Gly Arg
75 80

Pro Asp Cys Asp Asp Trp Glu Ser

90 95
Leu His Leu Glu Lys Asn Val Asn
105 110

Leu Ala Thr Asp Lys Asn Asp Pro

125
His Tyr Leu Asn Glu Gln Val Lys
140
Val Thr Asn Leu Arg Lys Met Gly
155 160
Tyr Leu Phe Asp Lys His Thr Leu
170 175
Glu Gly Gly Gly Ser Gly Gly Gly

185 190
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Thr Gly Gly Gly Ser Gly Gly Gly Asp Asn Thr Glu Asp Val Ile Lys

195

200

Glu Phe Met GIn Phe Lys Val Arg Met

210 215

Tyr Phe Glu Ile Glu Gly Glu Gly Glu

225 230
Gln Thr Ala Lys Leu Gln Val
245

Trp Asp Ile Leu Ser Pro Gln

260
Lys His Pro Ala Asp Ile Pro
275

Gly Phe Thr Trp Glu Arg Ser

290 295
Glu Val GIn Gln Asp Ser Ser
305 310
Val Lys Phe Lys Gly Val Asn

325

Lys Lys Thr Ala Gly Trp Glu
340
Asp Gly Val Leu Lys Gly Glu
355

Gly Gly His Tyr Thr Cys Asp
370 375

Pro Val Gln Leu Pro Gly Asn

385 390

Thr Asn His Asn Glu Asp Tyr

405
Glu Ala Arg His Ser Gly Ser
420
<210> 10
<211> 238

Thr

Phe

Asp

280

Met

Leu

Phe

Pro

Ile

360

Phe

His

Thr

Gln

Lys

Gln

265

Tyr

Asn

Gln

Pro

Ser

345

Ser

Lys

Tyr

Val

His

425

Glu

Gly

Gly

250

Tyr

Met

Phe

Asp

Ala

330

Thr

His

Thr

Val

Val

410

His

Gly Ser

220
Lys Pro
235

Gly Pro

Gly Ser

Lys Leu

Glu Asp

300
Gly Thr
315

Asp Gly

Glu Lys

Ala Leu

Val Tyr

380
Asp Ser
395

Glu Gln

His His

205

Val

Tyr

Leu

Lys

Ser

285

Gly

Phe

Pro

Leu

Lys

365

Lys

Lys

Tyr

His

Asn

Glu

Pro

Ala

270

Phe

Gly

Ile

Val

Tyr

350

Leu

Ala

Leu

Glu

His

430

Gly His

Gly Thr

240

Phe Ala

255

Tyr Val

Pro Glu

Val Val

Tyr Lys

320

Met Gln

335

Pro Gln

Lys Asp

Lys Lys

Asp Ile

400

His Ala

415
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<212> PRT
<213>
<220><223>
<400> 10

EGFP

Artificial Sequence

Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val

1
Glu Leu Asp Gly

20

Gly Glu Gly Asp
35
Thr Thr Gly Lys
50
Thr Tyr Gly Val
65

His Asp Phe Phe

Thr Ile Phe Phe

100
Lys Phe Glu Gly
115
Asp Phe Lys Glu
130
Tyr Asn Ser His
145

Ile Lys Val Asn

GIn Leu Ala Asp

180

Val Leu Leu Pro
195

Lys Asp Pro Asn

210

5

Asp Val

Ala Thr

Leu Pro

Gln Cys

70

Lys Ser

85

Lys Asp

Asp Thr

Asp Gly

Asn Val

150

Phe Lys

165

His Tyr

Asp Asn

Glu Lys

10
Asn Gly His Lys

25

Tyr Gly Lys Leu
40
Val Pro Trp Pro
55

Phe Ser Arg Tyr

Ala Met Pro Glu
90

Asp Gly Asn Tyr

105
Leu Val Asn Arg
120
Asn Ile Leu Gly
135

Tyr Ile Met Ala

Ile Arg His Asn

170

GIn GIn Asn Thr
185
His Tyr Leu Ser
200
Arg Asp His Met

215

Phe

Thr

Thr

Pro

75

Gly

Lys

Ile

His

Asp

155

Ile

Pro

Thr

Val

Val

Ser

Leu

Leu

60

Asp

Tyr

Thr

Glu

Lys

140

Lys

Glu

Ile

Gln

Leu

220

Pro Ile Leu Val
15
Val Ser Gly Glu

30

Lys Phe Ile Cys
45

Val Thr Thr Leu

His Met Lys Gln

80

Val Gln Glu Arg
95

Arg Ala Glu Val

110
Leu Lys Gly Ile
125

Leu Glu Tyr Asn

Gln Lys Asn Gly
160
Asp Gly Ser Val

175

Gly Asp Gly Pro
190

Ser Ala Leu Ser

205

Leu Glu Phe Val
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Thr Ala Ala Gly Ile Thr Leu Gly Met Asp Glu Leu Tyr Lys

225 230 235
<210> 11

<211> 224

<212> PRT

<213> Artificial Sequence
<220><223> DsRed
<400> 11
Asp Asn Thr Glu Asp Val Ile Lys Glu Phe Met Gln Phe Lys Val Arg
1 5 10 15
Met Glu Gly Ser Val Asn Gly His Tyr Phe Glu Ile Glu Gly Glu Gly
20 25 30
Glu Gly Lys Pro Tyr Glu Gly Thr Gln Thr Ala Lys Leu Gln Val Thr
35 40 45
Lys Gly Gly Pro Leu Pro Phe Ala Trp Asp Ile Leu Ser Pro Gln Phe

50 55 60

GIn Tyr Gly Ser Lys Ala Tyr Val Lys His Pro Ala Asp Ile Pro Asp
65 70 75 80
Tyr Met Lys Leu Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Ser Met
85 90 95
Asn Phe Glu Asp Gly Gly Val Val Glu Val Gln Gln Asp Ser Ser Leu
100 105 110
Gln Asp Gly Thr Phe Ile Tyr Lys Val Lys Phe Lys Gly Val Asn Phe
115 120 125

Pro Ala Asp Gly Pro Val Met Gln Lys Lys Thr Ala Gly Trp Glu Pro

130 135 140
Ser Thr Glu Lys Leu Tyr Pro Gln Asp Gly Val Leu Lys Gly Glu Ile
145 150 155 160
Ser His Ala Leu Lys Leu Lys Asp Gly Gly His Tyr Thr Cys Asp Phe
165 170 175
Lys Thr Val Tyr Lys Ala Lys Lys Pro Val Gln Leu Pro Gly Asn His

180 185 190
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Tyr Val Asp Ser Lys Leu Asp Ile Thr Asn His Asn Glu Asp Tyr Thr

195 200 205

Val Val Glu GIn Tyr Glu His Ala Glu Ala Arg His Ser Gly Ser Gln

210 215 220
<210> 12
<211> 238
<212> PRT

<213> Artificial Sequence
<220><223>  eGFP mutant (S175C)
<400> 12
Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro Ile Leu Val
1 5 10 15
Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu
20 25 30

Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe Ile Cys

35 40 45
Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Leu
50 55 60
Thr Tyr Gly Val Gln Cys Phe Ser Arg Tyr Pro Asp His Met Lys Gln
65 70 75 80
His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gln Glu Arg
85 90 95
Thr Ile Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val

100 105 110

Lys Phe Glu Gly Asp Thr Leu Val Asn Arg Ile Glu Leu Lys Gly Ile
115 120 125
Asp Phe Lys Glu Asp Gly Asn Ile Leu Gly His Lys Leu Glu Tyr Asn
130 135 140
Tyr Asn Ser His Asn Val Tyr Ile Met Ala Asp Lys Gln Lys Asn Gly
145 150 155 160
Ile Lys Val Asn Phe Lys Ile Arg His Asn Ile Glu Asp Gly Cys Val

165 170 175
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Gln Leu Ala Asp His Tyr Gln Gln Asn Thr Pro Ile Gly Asp Gly Pro

180 185 190
Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gln Ser Ala Leu Ser
195 200 205
Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val
210 215 220

Thr Ala Ala Gly Ile Thr Leu Gly Met Asp Glu Leu Tyr Lys

225 230 235
<210> 13

<211> 444

<212> PRT

<213> Artificial Sequence

<220><223> Aptamer-Recombinant fluorescent nanoparticle(eGFP)

<400> 13
Met Thr Thr Ala Ser Thr Ser Gln Val Arg Gln Asn Tyr His Gln Asp
1 5 10 15
Ser Glu Ala Ala Ile Asn Arg Gln Ile Asn Leu Glu Leu Tyr Ala Ser
20 25 30
Tyr Val Tyr Leu Ser Met Ser Tyr Tyr Phe Asp Arg Asp Asp Val Ala
35 40 45
Leu Lys Asn Phe Ala Lys Tyr Phe Leu His Gln Ser His Glu Glu Arg
50 55 60

Glu His Ala Glu Lys Leu Met Lys Leu GIn Asn Gln Arg Gly Gly Arg

65 70 75 80
Ile Phe Leu Gln Asp Ile Lys Lys Pro Asp Cys Asp Asp Trp Glu Ser
85 90 95
Gly Leu Asn Ala Met Glu Cys Ala Leu His Leu Glu Lys Asn Val Asn
100 105 110
GIn Ser Leu Leu Glu Leu His Lys Leu Ala Thr Asp Lys Asn Asp Pro
115 120 125

His Leu Cys Asp Phe Ile Glu Thr His Tyr Leu Asn Glu Gln Val Lys
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130

135

Ala Ile Lys Glu Leu Gly Asp His Val

145

Ala Pro Glu

Gly Asp Ser

Thr Gly Gly
195

Thr Gly Val

210
His Lys Phe
225

Lys Leu Thr

Trp Pro Thr

Arg Tyr Pro

275

Pro Glu Gly
290

Asn Tyr Lys

305

Asn Arg Ile

Leu Gly His

Met Ala Asp

355

Ser Gly

165
Asp Asn
180

Gly Ser

Val Pro

Ser Val

Leu Lys

245
Leu Val
260

Asp His

Tyr Val

Thr Arg

Glu Leu

325
Lys Leu
340

Lys Gln

150

Leu Ala Glu Tyr

Glu Ser Leu Glu

185

Gly Gly Gly Val
200

Ile Leu Val Glu

215
Ser Gly Glu Gly
230

Phe Ile Cys Thr

Thr Thr Leu Thr
265
Met Lys Gln His

280

GIn Glu Arg Thr
295

Ala Glu Val Lys

310

Lys Gly Ile Asp

Glu Tyr Asn Tyr

345

Lys Asn Gly Ile

360

His Asn Ile Glu Asp Gly Cys Val Gln

370

375

140

Thr Asn Leu

155
Leu Phe Asp
170

Gly Gly Gly

Ser Lys Gly

Leu Asp Gly

220
Glu Gly Asp
235
Thr Gly Lys
250

Tyr Gly Val

Asp Phe Phe

[le Phe Phe
300
Phe Glu Gly
315
Phe Lys Glu
330

Asn Ser His

Lys Val Asn

Leu Ala Asp

380

Arg Lys Met Gly
160

Lys His Thr Leu

175
Ser Gly Gly Gly
190
Glu Glu Leu Phe
205

Asp Val Asn Gly

Ala Thr Tyr Gly
240
Leu Pro Val Pro
255
Gln Cys Phe Ser
270
Lys Ser Ala Met

285

Lys Asp Asp Gly

Asp Thr Leu Val
320
Asp Gly Asn Ile
335
Asn Val Tyr Ile
350

Phe Lys Ile Arg

365

His Tyr GIn Gln
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Asn Thr Pro Ile Gly Asp Gly Pro Val Leu Leu Pro Asp Asn His Tyr

385 390 395 400

Leu Ser Thr GIn Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp
405 410 415

His Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly Ile Thr Leu Gly

420 425 430

Met Asp Glu Leu Tyr Lys His His His His His His

435 440
<210> 14
<211> 40
<212> DNA

<213> Artificial Sequence

<220><223> PDGF-BB aptamer

<400> 14

cacaggctac ggcacgtaga gcatcaccat gatcctgtgt 40
<210> 15

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Forward primer for Clonel

<400> 15
catatgacga ccgegtecac ¢ 21
<210>
16
<211> 24
<212> DNA

<213> Artificial Sequence

<220><223> Reverse primer for Clonel

<400> 16

ctcgaggett tcattatcac tgtce 24
<210> 17

<211> 47

<212> DNA

<213> Artificial Sequence
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<220><223> Forward primer for Clone2

<400> 17

catatgcatc atcaccacca tcatctcgag gtgagcaagg gcgagga 47
<210> 18

<211> 24

<212> DNA

<213> Artificial Sequence

<220><223> Reverse primer for Clone2

<400> 18

aagcttttac ttgtacaget cgtc 24
<210> 19

<211> 23

<212> DNA

<213> Artificial Sequence

<220><223> Forward primer for Clone3

<400> 19

ctcgaggtga gcaagggega gga 23
<210> 20

<211> 42

<212> DNA

<213> Artificial Sequence

<220><223> Reverse primer for Clone3

<400> 20

aagcttttag tgatggtgat ggtgatgectt gtacagectcg tc 42
<210

> 21

<211> 45

<212> DNA

<213> Artificial Sequence

<220><223> Forward primerl for Clone4

<400> 21
ctcgagggtg gcggaagtgg gggaggeact ggaggtggea gegge 45
<210> 22
<211> 42
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<212> DNA
<213> Artificial Sequence
<220><223> Forward primer2 for Clone4

<400> 22

actggaggtg gcagcggegg tggggtgage aagggcgagg ag

<210> 23
<211> 42
<212> DNA

<213> Artificial Sequence

<220><223> Reverse primer for Clone4

<400> 23

aagcttttag tgatggtgat ggtgatgett gtacagctcg tc

<210> 24
<211> 25
<212> DNA

<213> Artificial Sequence
<220><223> Forward primer for Cloneb
<400> 24

ctcgaggaca acaccgagga cgtca

<210> 25
<211> 43
<212> DNA

<213> Artificial Sequence
<220><223> Reverse primer for Cloneb
<400> 25

aagcttttag tgatggtgat ggtgatgcetg ggagcecggag tgg

<210

> 26
<211> 45
<212> DNA

<213> Artificial Sequence
<220><223> Forward primerl for Clone6
<400> 26

ctcgagggtg gcggaagtgg gggaggcact ggaggtggea gegge
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<210> 27
<211> 43
<212> DNA

<213> Artificial Sequence
<220><223> Forward primer2 for Clone6
<400> 27

actggaggtg gcageggegg tggggacaac accgaggacg tca

<210> 28
<211> 43
<212> DNA

<213> Artificial Sequence

<220><223> Reverse primer for Cloneb

<400> 28

aagcttttag tgatggtgat ggtgatgetg ggagcecggag tgg

<210> 29
<211> 30
<212> DNA

<213> Artificial Sequence
<220><223> Forward primer for mutagenesis
<400> 29

aacatcgagg acggctgegt gcagctcegec

<210> 30
<211> 30
<212> DNA

<213> Artificial Sequence
<220><223> Reverse primer for mutagenesis
<400> 30

ggcgagetgce acgcagecgt cctegatgtt
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