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= 11& 40mm & 4

wwe AN A8 FAY HE

2 dgol o)y A B agla JAES dAsE W A FeHY e AAAdES sty ¥E
A Folrk, gy B A2 ot A JMAEE AAd S dgEHE Fo] ofyg AR thE T JeH
TEE Ao, ©@x] B AAAQEL B AE] JATE SRS s, B UHo] &3 7|& oA B
o] A& 7H Aol A e HFE dRsA e Fr] Y AFEHE FHolw, E Iy gl WMy 9
a Heold ot}

[HA]]

[HAld1] HBV AA=-F& 71dE J=¢Ae] S 93 24 d9F A=

371 E 1o 71Al" Zlolm1-5¢F ZElo]neS ARg3Ete] HBV A= whuldo]l FHx A E (NCBI Nucleotide

accession number: AF286594 A& T 1901-2452 Mg, EdWHsE 1)S S Z extension PCR $°f, HBV 5]
okl 2 (HBVcAg) A2 5B Fefl 3+ N-Ndel-H6(hexahistidine)-BP(Biotinylated peptides)-Y6(hexatyrosine)-
HBVcAg(1-78)-Xhol-C (M AWM ZE 2) L N-BarHI-HBVcAg(81-149)-Clal -C (MEWHZ 3)9 A4S F=3de= F &
Ax F28 AT, & EGFR affibody (Epidermal Growth Factor Receptor 1)% HBVcAg®] P79A80E thAl|3}7]
$38ke], 5 -Xhol-EGFR affibody-BamHI-3" (A EWM3E 4)E PCRE o]&3slo] A|xsct. SP=v|= pl7-79 4
7] AR S22 d#o glolAo]AE F3le], N-H6-BP-Y6-HBVcAg(1-78)- EGFR affibody-HBVcAg(81-149)-C(A]
adils 5)9 IS ZYseE F=v= @y wE  pl7-7-N-H6-BP-Y6-HBVcAg(1-78)- EGFR affibody-
HBVcAg(81-149)-CE +&3¥ 0 (= 1). AFE nE Zgzn= 4y HE s opyl2 2~ A- A & 443k DNA
AAEE T3 AEs &As8lT.

HBY A= G 7ee »} iate] Azel pAE wajoln AAd Faol vig An 2 old] W F o A
@ 71AE obdlsh 2 (&

1) A |A FiE2 BV A= wheldol {22 Ad (NCBI Nucleotide accession number: AF286594 A4 &
1901-2452 A, AEHE 1S F3oz st Ad ar Melo] ¥3xo] 9= xZato]n AMIRE 1R =g
ol MIHRE 57AZ Xhol S sl Y= Zgolw MY 63 7] extesion PCRS st = A3} 5 ¢
~Ndel-H6-BP-Y6-HBV Z4AI= el (obm] ik A 1-78)-Xhol-3' (M EWE 2)0& o]Fofx PR 2HES i
skl

2) T WA BEL WV AAE wade] f14 AR FHow dlo AT mh Ballo] EH] b ol
o AQRE 79 ClalE EFED 2 weoln A 83 o fale] PR & WA, L A 5 BalI-HBY
A= el (ol Ak A 81-149)-Clal-3' (MEHE 3)o= o]Foj7] PR AHES &H e8I},

K2 EGFR affibody 71AM <GS FHOZE 319 Xnols X3t dv Zetolw AE 9, BaHllS
FE3tete ool AHd 108 o]&ste] PR 8T, 5 -Xhol-EGFR affibody-Bantl-3" (IS 4)¢]
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[0073]

[0074]

[0075]

[0076]

[0078]

[0079]
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A%E 81 Zahols g 99k 108 o] &ttt

olgA EAZ PR AHES SAFH o2 pT7-7 HE AYste] BV A= 2 dol29 9SS 28 5 3
E(hexatyrosine) Z87)9} 917k 3ot Azo)] Eold oz AL zk= EGFR affibody & AT ¢ g 2+
(

& WE] pI7-7-N-H6-BP-Y6-HBVcAg(1-78)~ EGFR affibody-HBVcAg(81-149)-C & T+4d3t3ith

4) EGFR affibody®] @Al3zel] theh 2= S nluwsty] ffsto] Zefoln] MARE 15-E Ztolw MAFL 57}

RS ClalS *3sta = Zdoln <9 83 &7 extesion PCRS Ha3tar, o]ZA wt5olx PR AHES
pl7-7 WEf ol Agste] BV A= Fefl Folee #9e Fed 5 glt(hexatyrosine)z—}%ﬂ% Zh A
g sk, #d WEE skl EGRR affibodyol digh dlxwr o2 AREEIGItt (= 1, (B)).

X1
Zalo)vl 5 NdeI-H6-BP-Y6- CATATG CATCACCATCACCATCAC ATGGCGICTAGTCIGCGT
(ME¥% 6) |HBcAgl (1)
Zato|m2 5  NdeI-H6-BP-Y6- ATGGCGTCTAGTCTGOGTCAGATTCTGGATTCTCAGAAAATGGAATGGCG
(MEH3 7) |HBcAgl (2)
Zgo|m3 5" Ndel-H6-BP-Y6- CAGAAAATGGAATGGOGTTCTAATGOG GGTGGCTCTGGTGGCGGAAGTGGG
(MEg¥% 8) |HBcAgl (3)
Zato]niq 5  NdeI-H6-BP-Y6- GGTGGOGGAAGTGGGGGAGGCACTGGAGGTGGOGGOGGTGGG TACTATTAC
(MEH3 9) |HBcAgl (4)
Zalo)vi5 5 NdeI-H6-BP-Y6- GGOGGTGGG TACTATTACTATTACTAT GACATTGACCOGTATAAAGAA
(M99 3 10)|HBcAgl (5)
X Zolu6 3’ XhoI-HBcAg78 CTCGAG GTCTTCCAAATTACTTCCCA
(Mg¥s 11)
Zgto|m7 5 BamHI-HBcAg81 GGATCC TCCAGGGAATTAGTAGTCAGC
(HMgdzE 12)
X o]w8 3’ Clal-HBcAgl49 ATCGAT TTAAACAACAGTAGTTTCCGGAAGTGT
(Mg¥3 13)
Z o9 5 XhoI-EGFR AFFIBODY CTCGAG GTGGATAACAAATTTAACAAA
(HMEgdzE 14)
ZZo]lmM10 |3 BamHI-EGFR AFFIBODY  |GGATCC TTTCGGCGCCTGCGCATOGTTCAGTTTTTTOGCTIC
(AgA s 15)

[AAle] 2] HBV BAI =7 7]v8 Y=d=te] BHA

gt 5 BL21(DE3) [F-ompThsdSB(rB-mB-)J& 7] Alx¥ 2@ #H= zpzh Fddsbsia, fadd-A34
FAASAE Hesidr). @A E A FES 50 mLe) Luria-Bertani (LB) ¥#] (100 mg L-14¥|A& &H)E
St5-5l= Z22271(250 mL Erlenmeyer flasks, 37 C, 150 rpm)oll A vik3tsict. 8i#] ©%(0.D600)7F <F 0.4-
0.5 =g o, IPTG (Isopropyl-B-D-thiogalactopyranosid) (1.0 m)E H7}sth. whz o] N-diko] 39
g4 5 Yo #dxg A4S A= 7] AolE e Hle™ (100uh)S #H7tske] AFRF Frixte] Ld
& it m3 gjxwowA BoRS HUbeA & A Axd} FHAY EEE 5}"3‘3} 20 CelA
16~18 AIZF vk =, wlker idetS 4,500 rpme 2 1087 QA st #A FAES 35 F 5 me 9
A 8410 mM Tris-HCl ¢+=9, pH 7.5, 10 mM EDTA)Oﬂ Herslo] %23 143 7](Branson Ultrasonics Corp.,
Danbury, CT, USA)E o]&3le] Iaslglct. T8k & 13,000 rpmO.2 1087 AR 5 A5z B2y
SHAE FEEh. BEE TS o]&3te] AAlo 340 wEk AAE 185Gl

[AAle] 3] BBV AA=-7-8 7198 H=YAte] FA
9o} o] W HE Az wlE F x7F 2HE EGFR affibody ¥ d §3 vl -}
o 3EAY A AAS AX At WA 1) AT P 3 dEE 3
{3 Ni2+-NTA affinity IEEZH Y S A3 & 2) A% vz =7}
o] Ultracentrifugal filter (Amicon Ultra 100K, Millipore, Billerica, MA)

i
i)
|
fol
o
o
o
o
>
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[0090]
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[0093]
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Sty g S Aol tE ArtEE-E B3 (500mM NaCl .50mM Tris-HCl pH 7.0) 2 WA =3 FAld A=
AL FHEEPeH, 3) vixwe R zrl 2HE dwlE Yuedxnks EEsly] fste] SR )
ultracentifugations Z33FH Tl 28 dAE A8k 71 A= ofe 2.

1) Ni2+-NTA affinity I 2vE 18 3]

pud

2}o] Al ¥ ¥ (pH 8.0, 50 mMsodium phosphate, 300 mM NaCl, 20 mM imidazole)oll AF-F3t2 L3 7=
olg3te] AMEE st FAE AEAE 13,000 rpmoll A 1083 PARE s T Aooant B3 F 7}
Az dAS Ni2+-NTA A H(Qiagen, Hilden, Germany)& ARE3ste] 24z B3Rt (M7 ¥ pH 8.0
50 mM sodium phosphate, 300 mM NaCl, 80 mM imidazole / €% W¥: pH 8.0, 50 mM sodium phosphate,
300mM NaCl, 200 mM imidazole).

AzF BHAS gANS Astel 47 BAY AT WHoE M hPFL H5se] 1 AL BN 5
7

2) A7t 2 H21& AF W 4P R 5

Ni2+-NTA affinity IA2vEIZHIE A &5 3mle Ax3 @dwWzS Ultracentrifugal filter (Amicon
Ultra 100K, Millipore, Billerica, MA) o] o} 5,000 g2 1087F 944 #a 3 & A8 ARS AQrixgg
W3 (500mM NaCl .50mM Tris-HCI pH 7.0)Z 715 A2 = A7 9o 500ul ¢ &do] F& wj7tA] 5,000 g
2 94 #9E APtk ol & 33 W3 & AL & nlE 2E 5 oty dAE WA

3) FARS T s 94 e

A7 ZH-E B 9o —rii 25 FEEE ZHZF dUleke] 60%, 50%, 40%, 30%, 20%, 10%9] FaARAE ¥ 3Ehe=
3 2]& HFH (ultraclear 13.2ml tube, Beckman) °o Z+ 5= (60~20%)
2 e s ge R 10% FAEA 98 0.5 nl 92 F A
ENE Iml A& F 24,000rpme- 2 16A17F B¢ 4CTE %11
4 A BulE A8tk (Ultracentrifuge L-90k, Beckman). 94l #8 3 ZA|AHA do]dll& o] &3dte] ¢
5 (10~40% AR &9 RS ol 50~60% AR~ §9 FES 2) o wWAlE upep ol
ultracentrifugal filters} A7} 284 WHE o] &l AxF Tz HHE wAS) FAT}.

r_{
=
il
N
N
N
i o
01:0
R
&
o
M rlo
2
ob
rlr
2
BN
s
ay)
=
i)

[AAld 4] AzE BBV PA=-f2 71HY H=dA}e] Fdo] Fol29 &<l

AAd 3% el Dofxl HBV AAE-fe 7 vheiAbe] 'l & o2l fld & gle dAE R
dlol Qlar, 71 flel = fAre] AV1E Al S gl vlede] AdE o] vk pH 7.09] Axg v Bwd
HA ol= HBV AN E=-frel 71eE vhe iAol AuCIP(CHy)s 222 (EvEE2ad)= (D= A7kskar, 16413 vt
A2 Hel 13,000rpme 2 1087 4TCR A4 elE Aldeialy. 1 de s welste], Axd v
o] 10v] sl BIAl NaBiLE FH7F Sbof 10:3F wh3A7IH, vl ”d] o8] A7]7F AlojHA & w-d
AA FFA (22, (A)ek A717F vle”d os) A717F Alejd w-dwd dAb g3AE2, (B)7F LR

2
o

= o

2
.

[2Ale 5] Az" HBV A =-fr 71WYg Yx=dzte 72 £4

}7)

o,

AR F AA" A g gty . 24E of FadxrEn A (TEN) A= o
= ATh WA GAEHA] g AAg did BES B4 I g AR drd 28 =(grids) &
XP 5—3}915}. A v gizte] qlAE olu A E A7) 5, A HxH HES xd¥ete AR AW
HE=E 2% (w/v) 74 F2bd obAlE ]_ |A T 108 e AL QlFHloldEtaL, SRHTE 3-43]
A= O}Oﬂﬁ} @A =9z}l o]u] XS Philips Technai 120 kV A A} &wn|AES o] g3sle] &3 A3} 30-35mm
o ¥ Y=gyt F4E AL Fsigion 1 A = 3 (D)o B 2o w-vid i §3AY %
ol Al F&o] Folghs RS A5ty $18ke] EDX(Energy-dispersive X-ray spectroscopy)E &7 Al

oL o
S )

3 Zé
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F
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[0096]

[0097]

[0099]

[0100]

[0102]

[0103]

[0105]

[0106]

SIHS31 10-2016-0061304

[dAle] 6] A=E HBV FAA=-F# 718 F-d9d Jxegda §FAY s & 2% Z7F Fo] - in
vitro

dold Al W F-vua 94 FFAL AR e FANE 4§ T wH LE 7 Fol 2
SJeEobE Bla] Slael 969 TelolEe] 7k 100014 Wi, F-wrad Q1A EHAe] 530melA e FAE
& Z7PA71AA 1583F Aol A(655m, 200 NE el kel ARG, olol weh zzte] FYEF 2E F-u

W ga gEAe] FhE 158eke] &= 27 Fol7h = 30 vehiel,

[ZAd 7] AzH BV AA=-FZ 78 -992 Yxegdxl g9 dAE Eoly eAY #HF - in

ot

|
L
o 1o
f

-l gz FFA e =EEo] = EA® PEe|= EGFR affibody 7F HAIEEC] S04 €A
= 5} el AZ(MDA MB-468 cell line)& ol&3le] €AW 3
wortt, Z+zhe] 353te] plated] AZF FHd AEE A 7|3, AAld 1914 A2 EGFR affibody
T F-ghld A FhA e N-2eko] Cy5.5(Aex = 675 nm/ Aem = 694 nm)S FEA|3 T, 10%
Fel Aol wEeAA MES] 4R S AFS HAIST. 1 A3 EGFR affibodyE 2E= Aol ARk
5ol 9)g g o] B vk, EGFR affibody”} EGF 849 480z gAY HE7E gelsty] 93t
EGF&Ao] Agsto A agotxgo] AgEE X 5ddA2 ASEA Y (cetuximab)S 2A7F 1ot AlZE9} 7247+
AR BES AIZ1 H, EGFR affibodyE zte a-99d Y=z §FAQL 1085 vHeAA Bt o Ay}
Cy5.500 &gt §F wkgo] #&AHA &gttt o5 Fall EGFR affibody”7l QIZF ek AlEo] EGF &A1k 24
Ho g eAY 93 Agts e AMES %Uéébiﬂ (2 4).

N

LA

ol

|
o

[AAld 8] #olA ZA meE $AE A F= HF

Al 7€ FEA AE U g SE dHEe FEA S HEE 42 HA 7—}7—1‘01] ]O]X1(655nm
200 W& xAFste], AAle] 64 Haeh g-dwld dxp FFA N g3 25 A5 o]
L5 g9lste] FEARY Hes gotrixt 33l °ol&

I CCK-8 kit (Dojindo, Japan)E ©]&3}o] A9 *@%E% 2
2 FFA e A E W, §FAS sx7F Sl wep e ol ‘ja“gﬂ}oq SAEZe] AE
4= Atk (&= 5A). EGFR affibodyfritell we #lo]# ZAF A¥}, EGFR affibody’} A3k A3 atol

A FF7F dojut 2 A7 HolAE 2ASINE W, o Wol AT MEYUREE Holu

L

e
1o
d

= 5B). Calcein AM (live cell @4, A ggoz #2)3} Pl (dead cell FA, A4 3 4
43 ol FAYHS 3 EolA ZAtel ok M IALE 1% Ayt 25nMe] FXEollA] 407t
SE o, U AT IAatEo] HA FFS wHa &S It (= 50).

H-l
=
o
[
o,
)
ful
X
ol
o
of\

[4A14) 91 BBV AN =42 71 S-29d it $8A] AA f s
A R g A A W AR gd Sold eAYe AFes] 9Astel
3 ol (

*ML Al Sol4 i EGFR affibody) o wh2 w-dd w9z §dAE 47 <4
shal, ol %A YAE (MDA MB468 cell line) & &3] LA F o] me M(Tail Vein)oll 1%k i, 1
Ak A HE 2443 F)t = =P FEAL GAE FHMe] EXE
A S FFreo Z]EH7)\"€ ﬁlﬂ w1, oo #ol i 1Azl M F-E 24 A 3E
WRATH(E= 6B). o At AANGE FHAAE 5ol Fete]= (EGFR affibody)”
A g GAC A Hat 20fell M H 3uje] ¥ A FF=E el As #dsksl 3l

o]Z FElo]= (EGFR affibody)®] &4 Al %% AAE (MDA MB468 cell line)el \3 &3tA EfAI" o] o]
;<10 ek 4= 011;}.

HBV 744

olﬂO lﬂ
B o 40

)

,d
2

H

il

Ol—x—]] 3L
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[0120]

[0121]

[0122]

[0123]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[AAld 12] HBV A E-72 71w d=zte] RS A% 2d HE A=

oyl sels pxo| EGFRO| o3 %A 7
Hetol =8 ALgstel HBY AN fra) 7198 helae] g4 Adsar.

271 AAlel 19 & 1o 7]AlE Eeto]w1-5¢; Eefolu6S ARESte] HBV A= vkl o] {42} A d (NCBI
Nucleotide accession number: AF286594 A4 % 1901-2452 AME, MEHZ 1)S FIOF extension PCR
o, HBV #=o] vl (HBVcAg) HAAZEE e N-Ndel-H6(hexahistidine)-BP(Biotinylated peptides)-
Y6(hexatyrosine)-HBVcAg(1-78)-Xhol-C (MW % 2) © N-BamlI-HBVcAg(81-149)-Clal -C (MW Z 3)9] FA
S F=FE F AR 25 A9, T EDB (human fibronectin extradomain B)® HBVcAge] P79A80E th A
sk7] 918te], 5 -Xhol-EDB-BamHI-3" (AW E 16)E PCRS o]&3te] Alxspqict. Zep=n= pl7-7¢l 7] &
Axp 22 ddo] ool AS Eake], N-H6-BP-Y6-HBVcAg(1-78)-EDB-HBVcAg(81-149)-C(A AWM Z 17)¢] 3
S ZQse ZEtEn= wd WE pT7-7-N-H6-BP-Y6-HBVcAg(1-78)-EDB-HBVcAg(81-149)-CE T3 (=
9). ALE BE Fet=vs g e op7tR A A- A & A DNA A B S S8l AES gl

RS AR 61

™

BV A= fo Flule vhegiabe] Azl sl mefolm Adw) Fael dd 4w @ olo] tiF F T A
@ 71 oleleh ek (F 2).

1) A A FES BV A= dilde] §4dx A4 (NCBI Nucleotide accession number: AF286594 A& F
1901-2452 Mg, A9¥E 1) FHoz dto] A G4 Ndelo] %350 = Zefon] MIRE 13E =g
ol MAKRE 57AE XnolS Eata = Zelolm M 63 &7 extesion PCRE X33ttt 2 Az 5
-NdeI-H6-BP-Y6-HBV ZAA|= whulA (o}u] =it M E 1-78)-Xaol-3' (HEHZE 2)0 8 o]Fojx P(R AHES 31
Ed=

2) F A BEe BV A Bude) fA4 AG9e FPO st A Eh Balllo] EFHo] Qi Tejol
W AIEE 7 ClalE EFe = Ztolw Ad 8F o]&3le] PR & 33Tt o1 A3 5 ‘-BanflI-HBV
WAE G (ob it A 81-149)-Clal-3' (AW S 3) 0.2 o Foizl PR AHE-S SHuatgict,

Pow dlo] yholg EFela Q& Latolw AL 11, Balll1 EFale
T3t 5 -Xhol-EDB-BanlI-3" (A4 E 16) A2 SAsiA &17] &

-1N

olF A wHEZ PR AHES ¢t o2 pI7-7 WE o] Adste] BV AAE F8 gol9 #de F=8 &
H(hexatyrosine) 27|} Q7F WEAMEZE U AAAMEE FF AMEI(USTMG cell line)o] Eoj¥o=w AstH
zk= EDBE AT 4 = wd wlE pT7-7-N-H6-BP-Y6-HBVcAg(1-78)-EDB-HBVcAg(81-149)-C & 335}
(£ 9).

(')
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k1
N2

1
(g
~

(A)

N-H6-BP-linker-Y6-HBcAg(1-78)-linker-EGFRaffibody-linker- HBcAg(81-149)-C
linker linker linker

(B)
N-H6-Biotinylated pep.-linker-Yé-HBcAg-C
linker
EH2
(A) (B)

EO i
_='

ZIHSd 10-2016-0061304

[ m 141634 Acquire EDX Acquire BF Awa 1 |

-1 10 15

Energy (keV)
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o8 | -’n’ L Abs =3 .54
a6 | i ——p-——— Abs =258

g — —A—.  Abs. =124
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9 1011 12813 14 15 16

Er4

njugated w/Cy5.5

Au-HBcAg capsid-co

=

Au-HBcAg capsid-EGFR-affibody-conjugated w/Cy5.5

P ¥
‘.;;t.' /

M EA|272A|2F HXE| & Au-HBcAg capsid-EGFR-affibody-conjugated w/Cy5.5
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Au-HBcAg capsid-EGFR-affibody
655nm 20| X 408 Xg|

100+

801

60

401

HZIES (%)

207

50

Au-HBcAg-EGFR affibody-conjugated wi Cy5.5

Au-HBcAg capsid-EGFR-affibody Au-HBcAg capsid-EGFR-affibody
655nm 20| X 402 |
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Au-HBcAg-EGFR affibody-conjugated w/ Cy5.5

EH6b
15

=

S

X 10 - _;_,_H&—fﬁ.\\

) ¥
p |
0 o -

7o

—®— Au-HBcAg-conjugated w/ Cy5.5
—®— Au-HBcAg-EGFR affibody-conjugated w/ Cy5.5

I 1 I 1 I
1h 3h 6h 9h 12h 24h
A ZH

[
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350

300+

250 L
] NIR ZA} —

1 201 F X2

200+

o 150-_ /% /
100 - /ﬁ/
- glo]x *2|

50 w/Au-HBcAg-
0 EGFR affibody

0 — % - kL = 4 - & ° .k I = & - 4

23| (mm?)

5

(o]

k1
N2
©

N-H6-BP-linker-Y6-HBcAg(1-78)-linker-EDB-linker- HBcAg(81-149)-C
linker linker linker

0.2 pm
—_—e
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PGCS-NP £

zol2s
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R=2000))
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stolgs
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<110> Korea University Research and Business Foundation

<120> Recombinant self-assembling protein comprising a target-specfic

peptide and use thereof

<130> P16U13C0950

<150> 10-2013-0053291

<151> 2013-05-10

<160> 19

<170> KopatentIn 2.

<210> 1
<211> 450
<212> DNA

0

<213> Hepatitis B virus

<400> 1
atggacattg acccgtataa

tctgacttct ttccttectat

gccttagagt ctccggaaca
tgttggggtg agttgatgaa
tccagggaat tagtagtcag
ttgtggtttc acatttcctg
tcttttggag tgtggattcg
tcaacacttc cggaaactac
<210> 2

<211> 423

agaatttgga

tcgagatctc

ttgttcacct
tctggccacc
ctatgtcaac
tcttactttt
cactcctcce

tgttgtttaa

gcttetgtgg

ctcgacaccg

caccatacag
tgggtgggaa
gttaatatgg
ggaagagaaa

gcttacagac

agttactctc

cctetgetcet

cactcaggca
gtaatttgga
gcctaaaaat
ctgttcttga

caccaaatgc

_26_

ttttttgect

gtatcgggag

agctattctg
agacccagca
cagacaacta

gtatttggtg

ccctatctta

60

120

180
240
300
360
420

450
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<212> DNA

<213> Artificial Sequence

<220><223> N-NdeI-H6-BP-Y6-HBVcAg(1-78)-XhoI-C

<400> 2

catatgcatc accatcacca tcacatggceg tctagtctge gtcagattct ggattctcag 60
aaaatggaat ggcgttctaa tgcgggtgge tctggtggeg gaagtggggg aggcactgga 120
ggtggcageg geggtgggta ctattactat tactatgaca ttgacccgta taaagaattt 180
ggagcttctg tggagttact ctettttttg ccttetgact tctttectte tattcgagat 240
ctcctegaca ccgectetge tetgtatcegg gaggecttag agtctccgga acattgttca 300
cctcaccata cagcactcag gcaagctatt ctgtgttggg gtgagttgat gaatctggcec 360
acctgggtgg gaagtaattt ggaagacggt ggcggaggga gtgggggggg cggtactcte 420
gag 423
<210> 3

<211> 249

<212> DNA

<213> Artificial Sequence

<220><223> N-BamHI-HBVcAg(81-149)-Clal -C

<400> 3

ggatccggtg geggagggtc tgggggagge ggttccaggg aattagtagt cagctatgtce 60
aacgttaata tgggcctaaa aatcagacaa ctattgtggt ttcacatttc ctgtcttact 120
tttggaagag aaactgttct tgagtatttg gtgtcttttg gagtgtggat acgcactcct 180
cccgettaca gaccaccaaa tgceccctatce ttatcaacac ttccggaaac tactgttgtt 240
taaatcgat 249
<210> 4

<211> 366

<212> DNA

<213> Artificial Sequence

<220><223> 5'-XhoI-EGFR affibody-BamHI-3'

<400> 4
ctcgaggtgg ataacaaatt taacaaagaa atgtgggcegg cgtgggaaga aattcgtaac 60
ctgccgaacc tgaacggcetg gcagatgacc gegtttattg cgagectggt ggatgatccg 120

_27_



agccagageg cgaacctgcet ggcggaageg aaaaaactga

gaattcgtgg ataacaaatt taacaaagaa atgtgggcgg

ctgccgaacc tgaacggcetg gcagatgacc gegtttattg

agccagageg cgaacctgcet ggcggaageg aaaaaactga

ggatcc

<210> 5
<211> 10
<212> DN

26

A

<213> Artificial Sequence

<220><223>
<400> 5

catatgcatc

aaaatggaat
ggtggcageg
ggagcttctg
ctcctcecgaca
cctcaccata
acctgggtgg

gaggtggata

ccgaacctga
cagagcgcga
ttcgtggata
ccgaacctga
cagagcgcga
tceggtggeg

gttaatatgg

ggaagagaaa
gcttacagac
atcgat

<210> 6

<211> 42

N-H6-BP-Y6-HBVcAg(1-78)- EGFR

accatcacca

ggcgttctaa
gcggtgggta
tggagttact
ccgectetge
cagcactcag
gaagtaattt

acaaatttaa

acggctggca
acctgetggce
acaaatttaa
acggctggca
acctgetggce
gagggtctgg

gcctaaaaat

ctgttcttga

caccaaatgc

tcacatggcg

tgegggtgge
ctattactat
ctettttttg
tctgtatcgg
gcaagctatt
ggaagacggt

caaagaaatg

gatgaccgcg
ggaagcgaaa
caaagaaatg
gatgaccgcg
ggaagcgaaa
gggaggceggt

cagacaacta

gtatttggtg

ccctatctta

tctagtctgce

tctggtggeg
tactatgaca
ccttectgact
gaggccttag
ctgtgttggg
ggcggaggga

tgggeggegt

tttattgcga
aaactgaacg
tgggcggegt
tttattgcga
aaactgaacg
tccagggaat

ttgtggtttce

tcttttggag

tcaacacttc

acgatgcgca

cgtgggaaga
cgagcctggt

acgatgcgca

affibody-HBVcAg(81-149)-C

gtcagattct

gaagtgggeg
ttgacccgta
tctttectte
agtctccgga
gtgagttgat
gtgggggggg

gggaagaaat

geetggtgga
atgcgcaggc
gggaagaaat
gcetggtgga
atgcgcaggc
tagtagtcag

acatttcctg

tgtggatacg

cggaaactac

_28_

ggcgecgaaa

aattcgtaac
ggatgatccg

ggcegecgaaa

ggattctcag

aggcactgga
taaagaattt
tattcgagat
acattgttca
gaatctggcc
cggtactctc

tcgtaacctg

tgatccgagc
gccgaaagaa
tcgtaacctg
tgatccgagc
gccgaaagga
ctatgtcaac

tcttactttt

cactcctccce

tgttgtttaa

180

240
300
360

366

60

120
180
240
300
360
420

480

540
600
660
720
780
840

900

960
1020

1026
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<212> DNA

<213> Artificial Sequence
<220><223> primer 1
<400> 6

catatgcatc accatcacca tcacatggcg tctagtctge gt

<210> 7
<211> 50
<212> DNA

<213> Artificial Sequence

<220><223> primer 2

<400> 7

atggcgtcta gtctgegtca gattctggat tctcagaaaa tggaatggceg

<210> 8
<211> 51
<212> DNA

<213> Artificial Sequence
<220><223> primer 3

<400> 8

cagaaaatgg aatggcgttc taatgcgggt ggctctggtg gcggaagtgg g

<210> 9
<211> 51
<212> DNA

<213> Artificial Sequence
<220><223> primer 4

<400> 9

ggtggcggaa gtgggggagg cactggaggt ggeggeggtg ggtactatta ¢

<210> 10
<211> 48
<212> DNA

<213> Artificial Sequence
<220><223> primer 5

<400> 10

ggcggtgggt actattacta ttactatgac attgacccgt ataaagaa

42

50

51

51

48
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<210> 11
<211> 26
<212> DNA

<213> Artificial Sequence
<220><223> primer 6
<400> 11

ctcgaggtct tccaaattac ttccca

<210> 12
<211> 27
<212> DNA

<213> Artificial Sequence
<220><223> primer 7
<400> 12

ggatcctcca gggaattagt agtcagc

<210> 13
<211> 33
<212> DNA

<213> Artificial Sequence
<220><223> primer 8
<400> 13

atcgatttaa acaacagtag tttccggaag tgt

<210> 14
<211> 27
<212> DNA

<213> Artificial Sequence
<220><223> primer 9
<400> 14

ctcgaggtgg ataacaaatt taacaaa

<210> 15
<211> 42
<212> DNA

<213> Artificial Sequence
<220><223> primer 10

<400> 15

_30_

=T

26

27

33

27
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ggatcctttc ggecgectgeg categttcag tttttteget te

<210> 16
<211> 204
<212> DNA

<213> Artificial Sequence

<220><223>

5'-XhoI-EDB-BamHI-3'

<400> 16

ctcgagcata gcectgcagetc cccgattcag ggcagetgga cctgggaaaa cggcaaatgg

acctggaaag gcattattcg tctggaacag cagccggaat tcctcgageca tagetgcage

tccecgattc agggcagcetg gacctgggaa aacggcaaat ggacctggaa aggcattatt

cgtctggaac agcagccggg atcc

<210> 17
<211> 864
<212> DNA

<213> Artificial Sequence

<220><223>

N-H6-BP-Y6-HBVcAg(1-78)-EDB-HBVcAg(81-149)-C

<400> 17

catatgcatc
aaaatggaat
ggtggcageg
ggagcttctg
ctcctcgaca

cctcaccata

acctgggtgg
gagcatagct
tggaaaggca
ccgattcagg
ctggaacagc
gtagtcagct

atttcctgtc

tggatacgca

accatcacca
ggcgttctaa
gcggtgggta
tggagttact
ccgectetge

cagcactcag

gaagtaattt
gcagctcccc
ttattcgtct
gcagctggac
agccgggatc
atgtcaacgt

ttacttttgg

ctcecteecege

tcacatggcg
tgegggtgge
ctattactat
ctettttttg
tctgtatcgg

gcaagctatt

ggaagacggt
gattcagggc
ggaacagcag
ctgggaaaac
cggtggegga
taatatgggc

aagagaaact

ttacagacca

tctagtctgc
tctggtggeg
tactatgaca
ccttectgact
gaggccttag

ctgtgttggg

ggcggaggga
agctggacct
ccggaattcc
ggcaaatgga
gggtetggeg

ctaaaaatca

gttcttgagt

ccaaatgccc

gtcagattct
gaagtggggg
ttgacccgta
tctttectte
agtctccgga

gtgagttgat

gtggggggag
gggaaaacgg
tcgagcatag
cctggaaagg
gaggeggttce
gacaactatt

atttggtgtc

ctatcttatc

_31_

ggattctcag
aggcactgga
taaagaattt
tattcgagat
acattgttca

gaatctggcc

cggtactctc
caaatggacc
ctgcagctcc
cattattcgt
cagggaatta
gtggtttcac

ttttggagtg

aacacttccg

42

60
120
180

204

60
120
180
240
300

360

420
480
540
600
660
720

780

840
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gaaactactg ttgtttaaat cgat

<210> 18
<211> 30
<212> DNA

<213> Artificial Sequence
<220><223> primer 11
<400> 18

ctcgagcata gctgcagetc cccgattcag

<210> 19
<211> 33
<212> DNA

<213> Artificial Sequence
<220><223> primer 12
<400> 19

ggatcccgge tgetgttcca gacgaataat gcc

_32_

864

30

33
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