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A pharmaceutical carrier and a pharmaceutical composition for inhibiting angiogenesis are disclosed.
The pharmaceutical carrier of the present invention comprises: a drug carrier; and a polypeptide connecting
on a surface of the drug carrier, wherein the polypeptide comprises receptor binding domain of vascular
endothelial growth factor.
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A pharmaceutical carrier and a pharmaceutical composition for
inhibiting angiogenesis are disclosed. The pharmaceutical carrier of the
present invention comprises: a drug carrier; and a polypeptide connecting on
a surface of the drug carrier, wherein the polypeptide comprises receptor

binding domain of vascular endothelial growth factor.
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ABPRLHA B LT ALA2BERBREEZ N
B A - HITE2EeEEwhitivdEZadnitstzB
ERBRBEARY -

: [ % A7 4 47 ]
® M EMAEAALEBE LT AAREZL - WHoBRE - &
HEH  BALEKBRFE HITEREHLETNAORR
K wEHAGELRBBEROEEZMGEZ — - F
BEMRE Rl i ARAMAGER &2l 5 &
R&EDEMAEANME BR@BAFTEEN L TR
Bhy Bz BT TEBMNE G LT ENIRE
BAs  LAMOBETLAEKRMNOLE  UBERLIABE
BBk BeaROBBLALENAEARTEDMAA -
FENEREBRALKENAL LN BArLAH &4
BRI CBIFH ETMELR RGP ERZLE KB
B o B BB (Avastin) T EH R B EY > ABATURE
FRIGH T HAEZ B2 — o K LB BOE T A
PR ASE  XRBELATEZAAMERREFRA -
BN ATAELRBEFLHBANCOREQAETNLEGY
Fz— BAREEARH BN LETERNRLALERBTHA
RAER AE PN T H L 2B FEZHNNHE
ot kzBHE -
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Bt ZHEBBEE—HB44HLFRAEALEKRR FAKRS
ZEMBRERTE BIARBABRERRZIEDRERTD
kBT EBERESEREZISDK

[#ARZE]

AZHZIEZEMGLARB BT MEZBEE
Ha e N KR4+ kB F (Vascular endothelial
~ growth factor, VEGF): R BN B XM EF K EH X B & -

ABHZP —BHNHARB B ETMEZIBRE
MR REEREaEREAALARBFZIHMN > @ TiE

tH A mET WA ﬁﬂ}?)%zxﬁ;i

B Ll B & KB Az bl 0 0L 2 BER
Boan: —EHRHE SR RENEHEB KD
Bt HKGaE —atRNALERBRBTZRXIELEESENR
(Receptor binding domain of VEGF, RBDV) -

ko A A ETEMAEZIBE AR > S
S EBRBAR-ERAS AT BERBAE —F
BB UR—SK O BERENEYRBELAD FREE LT
NELA KRB FZR2ELLEBHR MRS HRETHE
et -

AABERAZHN 0T HAZBE2RBREBELAnRY T
?‘%%ﬁ%z%@ﬁﬁ&ﬁ—@ﬁm%miiﬁa%z
S RELERZ SR HEB KITEEEZnERNEL
ERF HAAREAeBELEZETRNELLERREF > RELT
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BEZ Kk s WERGAERM AKX BHANRXAF
ERMFX RN EDERB LG -

HABERAZH T ML 2B ERBRBEARYD
b SR EBE T EFELILAH0.002-1.0; &HE A S K
HEHRBLIEETLEAH0.02-06: EHEAHSKRHEEHRB
2 EB AL 50.1-04> FEAEAESO gz EHRBTHS
5-20pgZ % B °

WABRzZH aENAZBEREARMT 0 FHAS
ThH—HREEY - HEFTTF HFY HEI>TTAHE
Ao BpB 2z AR - OHLEREALERBFZIREEL
CERZBEFT -

b RN ARBRZH I LT AL ZEERBRREE S

At BERBTEIOAE —BEIT HAEENEY

H@&xd LBEBELYTE ﬁmﬁmﬁiﬁﬂ%zﬁﬁﬂ
LERZBERY - HEF O  BESFFITUALELERXER
FRAEZENEYRBAD  BEHURHR TR > HHEA
BEAMFX  BENEHBBEAD -

AR RAZENRBADIRET AT NEE
ERF2z 2R84 IBBAINZIBESTZIHERLT
AEANA T AZ BB a g HWITERRTA—CHLEN
&i&@%z%u&AE%zﬁ BAINZHETTFZIHER
T 4282848820 viBe T RALEKRE T
22 BHLERZIIURN U @B AOHALAFTREALE K
BF2zetRE0ERZIBEFINZIBE> T TENGR
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N itmPeBREARY BB, FXIHREE RS-
# 8 %m%miﬁm”m&i&@%zﬁggé@%zﬁ
GHEXSK THA-—DETRNEALARBTZIHFH Ha
TR EALA KRB FRHAEFLERNERAAEAERBE FRXE(E
RIARZHR2) MTEHWH LETNAEZBEY - - GNEELE
BAERR AT HAFEAMG  KARAZBERBRT
THH BT MAS FLEZEBaRILETAAELERKE
Fob o BT E R AR A KR RS RBE XA - |
NABRAZERBADIERF AR LETRNALE
ERFZSELAERIBERFIZIBEY FZHRLT >
By FHEHBEBIEETHHEAH001-1.0; BEAME S
FHEM BB EETLEAH0.1-06; EE ALKy FHE
BB EETHLEAB02-03 FEHABSO g £ R
T 10-15 pgZ BB H F o
e RAFAZHH AT AEAZBERBRRER A
AP PRTELE -—FZAKRKEEARER BZLAKE
BREHKEZEFRAL KRB FIXELESERERE -
BE O AARAFAZHH T H L2 BEEABRAEES

AP BB, FTA—OHLERNALERRFZ 2 R4

LbERZIBERFFNZER R ERELATARAALERBETZ
S RELERZIHBERFT - RERKEOR BRZIHEEAFT
2 BB -BELH BEFTHLEATARERBTFZX
GSRELOERZIMBMERY - REABRKREZTERERIBEAFT




1496583

ZH8 REHGLRAARATRLAFRNALKRBAFZIRLES
LCERELAREGAR—REAR AHA-BRLEEG -
| AABFRAZIHH L EFNEZ2BERBREZARD
P Ltz aFREALEERRAFLILEL4CERBREANE
RELAERBFAZLBLACGR AR EAARZIHLTAR
A EBFAZRXRBELEESEHR -

i R ABFHzHHN L EN LI BERBRREE S
Ay Lz a4 RAHKEFAREABEALAKEZAG
(immunoglobulin G1,IgG)Z $ Bk A B E R A X AKEZEG
z B & B #& A ¥ (constant region fragment, Fc): & & & A
AR EOGCGZEARTERAEZ N EARKEZFEG HAHR
HEXEHREBREARFLASENE & THREERE X
REBE@MRMIREEREBELR -

ANAFRAZH 0 FHAEZBL2RBREZEAAY
o BB BT MRS AR MR RKR
b HBRKROMARARELHARAR Y —F - BES
EHEBGEHEMER -

BN A HREZAETRNALERBFIXBLGERT
ERHF AR BRHAARBFOBRLTHSFILY
(sequence alignment) » 4] %v Clustal W3 NCBI BLAST » T #
AR ELFRNELRRAFZIZELESERAEKXEHASEQ
ID NO: 1z M@ FAFFiamh  HE&EHHELETNALER
BF2z4REABRZIAFIFHERTBMGBREBRL R
ko # B B (arginine)$® X P9 X 8 A% 8% (asparagine) @ # X ] &
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T BASBLELERELETNEALA KRB FZIRAEAD

BB E o BEBNAFAGKES  EALENRT 8
SEQ ID NO: 1 A %] 48 #{ % (sequence similarity)i¥ 70% 4 £
z2HEAE XSRS TF O RBRETUREHAEAGSK - B 1E
%’$%%zm%m£i%®%z%%*AC%z % Kz

B A 5 A A 221 SEQ ID NO: 1A 7 2 70-100% — 2 &
(sequence identity)°$s*(‘fi2%’%i\%ﬁ‘ﬁﬂz#r’%ﬂﬁl%‘#friz
BESKBREREAAYT AFPRALKRBTZIXBELES
Bz A AIBRMF4SEQ ID NO: 1A » MEFFIR
£ 4o SEQ ID NO: 277 7% °

AABAY > Bz THAMKE, AisEAMARTNE S
b R TR BB G A E AN - % H 48060 EHK
A B eurisgnt AArEr T —BME, AIBER
rHERAIUENL LA REARTLBE & KARRZE R
¥ B

NABRA2BBagpd TEOLHE - BHLTHSR
Z HEE o wEHE BB > EB - BBBE - RRFE

TR ES TTRLE,  HHELAREEE K
HrzEiHEHBEBAELERBTTHREY) L BT
Hikt Rz RELREE N Ae Tk, —F
GHEBAZH2IBZafiy HRTHARAIXFERIE
B, R id c Big - EcBHEER - RE K
- HERX P ELENLEREBLERZIBRSG -
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RBEDRBABETZEERS AR - @ 7T & 2GR
AR aZMAERRABREZIDK - BRHIMT  LZEHER
BB HS-FU BISTANGRRER L -

ABPALBERBRE LW TLEBFOR -FF
BA-AH BEAH B HFT BE- - REHEANE
# & (implanted reservoir)% # X 2 % - wutE Az "o
BR | (“parenteral”)f4 45 & T i 4 - R W x4 ~ KA X 4 -
ALA MES M HEREN SRR ESL MG RAAESH -
BARERES C FHAREH AAFMREL - REAEH
HE N

[ %% % K]

UTHBEOBETHOEBETEARARERAZITHRS
X RBUBEZATTHARALZIABTIANTE H I
TRAFAZAEAERAS K AFATTHSELLELRE
HEBEHRFORETRER  ARAZTFHER@EH T
TANFARBAAR  ERGBRATAZIHH T RIS
s aRE -
PHEHNI-YABAELFPRELRBTFILBELCERZIH
BAINRALAREO N REARER A BRIBEAFFIZAR
(PAAV-MCS/RBDV-IgG1 Fe) R L2 4R KEEHKRER
ERHKAE2LIBERIZHM®(PAAV-MCS/ IgG1 Fc)

B AELELEEWBA431E IR & RNA » 244 SEQ ID NO:
3 (5°-TGG TGA GAG ATC TGG TTC CCG AAA-3")R SEQ



1496583

ID NO: 4 (5’-TTT CGG GAA CCA GAT CTC TCA CCA-3’)
a2+ ABREG RS HEM4RERT-PCRRF £ F
W & 4 & B F(Vascular endothelial growth factor, VEGF)X
cDNAK & » T ABR KR EBER B ZHIR -

ik A% 4 A BamHI MR v 8% 42 25 B Xhol Rk 7 &g 4L
g2 3] F » wSEQID NO: 5A 7~ ZIME® 3] F(5'-AGG ATC
CAT GAA CTT TCTAGCT GTC TTG G-3")ARSEQ ID NO: 6
ez i#% %3 F(5'-ACT CGA GTT AGA TCC GCA TAA
TCT GCA TGG T-3")» & 47 % 4 8 4¢ R f& (PCR) * s 4% 2] A
et N ELERBEFZLEXB LS E R (Receptor binding
domain of VEGF, RBDV)Z # &8 A 7| » X # B » VEGF*%k &
HAmKA®AFFL-109 -

% % %K & Gz B & B %, h & (constant region
fragment, Fc) (IgG Fc) > 8 & &k A Fc R IL-2/4 %] Z pcDNA3.1
% 3 % 28 (Invitrogen, USA)¥ - 4 A % SEQ ID NO: 7A/A 7+
(5’ -CGC ATC ATC ACC ATC ACC ATT GAA-3' )X JR 3
F - R4 SEQ ID NO: 87 5~ (5'-AGC TTT CAA TGG TGA
TGG TGA TGA TGC GGG CC-3')Z R @ 3| F *» AR 5 854k
R B AT -

L i 2 RERBDVARIgG Fci B A G Z R 8B4 RE
ZH BBtk T -BR1uZHEKRGOng/pl)~ 1 ugJg
@3 F(0mM)- 1 pgz & A 3] F (10 mM) ~ 0.5 plz Pfukt &
5 - 1 plz dNTP(25 mM) - 5 ulzZ PCRE % 5 & » i & o &
B F/KZ250pl-
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Mtk BELABUREZHKEILMNIICTREIOD - &
%0 MS54°CT 473 FRARE3I0H - £ T72°CT & 47 3
FrERB24 > L EHI FRERBERERRE3IR -
Fih o BNTPCTFREL0 4 £ M4°CTF4ARAF > Al TR E
CEERE -

4% PCRFA7 434 Z RBDV B £ * A BamHIR Xholfk i1 & it 4T
8 ML A E21gGFcx N - 4 7745 2l K RBDV A IgG Fce
A BB ABamHIR Apalfe & 578 > ML EHE
pAAV-MCS# # L (Stratagene, USA) ECimi & A R & &
BER®K  HY RaisgfHKXIAG3 FSEQ ID NO: 7
fr = (5’ -CGC ATC ATC ACC ATC ACC ATT GAA-3') R
% 3| F % SEQ ID NO: 87 *(5’-AGC TTT CAA TGG TGA
TGG TGA TGA TGC GGG CC-3") &tk * A A F X #E R
pAAV-MCS/RBDV-1gG1 Fc & 7| £ # &

£tk EAAS A R B A KE KR ZpAAV-MCS/IgGl Fc
2B MHETHE A AEHA -

Y% 5)2-% LRBDV-IgG1 Fc & IgGl Fck &

¥ + @ 4§ % Zz pAAV-MCS/RBDV-IgGl Fc¢ A
pAAV-MCS/IgGl FcZ# EB "B ANAF T LA W
A HEK2Te (A RASEN ARSI EHERRAER
fr)» it W4 K 5% Bs 4 & F (fetal bovine serum qualified,
FBS; Invitrogen) R 1% % M & -4 % £ 2 M B £ B (PSA;
Biological industries, NY, USA) = 3% % X (Dulbecco’s
modified Eagle’s medium, DMEM,; Invitrogen, Gaithersburg,
MD, USA) * »37°CH 4 % 5% CO,F > 3% %48/ 8§ -
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His-Trap Hp affinity column, Amersham Biosciences,

“R g WELER EUREEaG-3 A5 B 2 (protein
G-Agarose, Upstate Inc., Lake Placid, NY, USA)i& 4T & 1t
B 4L s F R AL REKEEEMRSMT H (nickel-charged

Pisctaway, NJ, USA)# 47 i — ¥ & 1t - &k & > M Sephadex
G-25 % 4x (Sephadex G-25 prepacked column, Amersham
Biosciences, Uppsala, Sweden)#§ & #& s &4 8L B8 & # &2 &
(PBS) > it s # R i J& % (Microcon Centrifugal Filter Unit,
Millipore, Bedford, MA, USA)i& 4T ik 4 °

o 4 41 3-9 4 #LBs R (LPPC)

i gt {1 4K B & BT # &k X Bk 4 A A5 %8 (Yen-Ku Liu, et
al., 2011. A Unique and Potent Protein Binding Nature of
Liposome Containing Polyethylenimine and Polyethylene
Glycol: A I:Iondisplaceable Property. Biotechnology and
Bioengineering.)* fim s 2 > i A A B EBRAHER S
MARMEE RY e s A = b ks EEESER
(1,2-Dioleoyl-sn-glycero-3-phosphocholine, DOPC) & = H
# B 4% Bs 88 A& # (1,2-dilauroyl-sn-glycero-3-phosphocholine,
DLPC)(34 # & Avanti Polar Lipids; Alabaster; AL) » ™ & &
2 A48l H % A R T = & (polyethylene glycol, PEG, MW
15000 & 8000) & % &t & 3 A% (Polyetherimide, PEI, MW
25000) » & s #8:PEG:PEIZ 24 £ F L & A 13‘:5:5 °
YEH4-YEDIOR L ZHAEMDIO-LPPCH &)

12



1496583

R100 plz € #6I3m B2 MAERAI0 nlzx2.5 mM

"z DIORAMY B BE30n4 o Mk oAl mlX K BT

XK BEEOHELIUBRLEFR - AF DIOKLAE-—ZALADE -

BE IOz FABDEARY  ATHEFAR
# ) 2 DiO42 2 = %% fs 22 (DiO-LPPC#H & #) °
R 1-% B RBDV-IgG1l Fck @ #DiO-LPPCHA S H X #
M |

B 50 pgz DIiO-LPPCHE 44 » £ X F £(0~ 0.24~
0.48~ 2.4~ 4.8 ng)2 RBDV-IgGl Fc’& & #%1gGl Fck & & &
30548 - Mk 0 M &k A ADIO-LPPCAHH R X R &Y #
BI6/Fl10%a o R & » & XA X AR EDIOZ B ABE -
#£ ¢ » B16/F10% 2 & T % . VEGFR-1 &2 VEGFR-2Z @ j& -

RGP BIAT APXBAEASINE  r MYHA
DIOFFA B 2B ABRE - wBAT > BBENIgGl Fck a &
WAEBAM AR ZHE S M ME KGN E N o RBDV-1gGI1
FeR O AMBBRAVAZIASNTLEAZ bR ELE 2
Ao o jbit 2K ARBDV-IgGl FchR a B i A m 2 &
S AA IR miz it » B4 & ®RBDV-1gGl Fc& & £
2. 4a B £ 2 VEGFR ©
R 2-A T4 ARBDV-IgGl FcEEAFIZLABA Nk
NAREGZER

{23t > 141 A B16/F10% Az & Balb3T34m Ag it 17 X 5&
# ¥ Balb3T3m fe 1% & & &= L VEGFRX = g -
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M. pAAV-MCS/RBDV-IgGl Fc (pRBDV) -~ #
pAAV-MCS/IgG1 Fc (plgGl Fc)& % B16/F10 & Balb3T3 %
o pRAAMNEBRAZEERARBES L B4 BB R
% B AR M RS AL - UELISARAT 5 47 -

ELISAD # & B fado TA M - 4% > FAABRBFERIR
5% (His-tag antibody)if_’f*ﬁ/ﬁ_963fbﬁ FoERERR - BE

& A PBST# it = v B8 96FIL BN KL o MR 0 AR
WHE R RELNE > BXPBSTH =K + &4 967 &
m kA

g 32 % % L pAAV-MCS/RBDV-IgGl Fc (pRBDV) &
pAAV-MCS/IgG1 Fc (plgGl Fc)& % B16/F10& Balb3 T34 &
2w A AN BARELNF > U8 A BRAEKLBH

BmBpm kR G EE  EUPBSTH R Z R » £ EI6IL A
K -

% 0 e AHLAFIgG HRP#E,%(anti-hyman IgG HRP
antibody) * ¥ R & 1/ 8 5 B APBST#H & = Rk - 3£ 34 2£ 96

LB AYy  -BE WATMBE#HAEREITE 205 58 >
B A IN HCI% b & /& » i & A ELISAR 3 4h % 450 nmi
kT E&THH -

ELISAD M & R B2+ > AP X AR ALHFRH
MY s B KB A % AR R E - » BI6/FI0 = B8 T
pAAV-MCS/RBDV-IgGl Fc7 #& & & # i RBDV-IgGl Fck
Gz &R MABalb3T3mp ¥ AIARAZ BT AR - K

14
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£ 2 X &k > % ARBDV-IgGl Fci % T %« L VEGFRX @ fig
B o T A i P &k BLRBDV-IgGl Fck & -
YEGS-LERTAREERBRHODIDIAER

BR100 plz B & H 3 L5 2 MAERARIOnZ10 mMZ
Dilias¥y 4% B304 - mEk  leAlmlX & &8 F K>
@O HEIUABHRLEFER - AP DB -—THREAZE
B EY -

BE >Rl00plz B F AR ATHREALAEYR
B ZESEREEHEEHDIDZAAER -
X B 4 3-RBDV-IgGl Fck @ R LPPCH AW E MR L E &
$a fg X AR

20 pgz RBDV-I1gGl Fck & # 1mgz # &+ A Dil# fs
gbia Ay L 45 8] 36 % & DilZ RBDV-1gGl Fck & # # A5 82 4
L4 o P DilthAH - THLEELZIBEENLEY -

sk 1 ACST/BL6E R #/THR - N2 RA XL R
E S B16/F10% Ba » 7 £ 1l £ 41 Balb3 T34 i - 45 B8 A /b
#50mm s 0 B MkE s H X% FRBDV-IgGl Fck & # 4
Bs B2 A5 A o M IE 4140 48~ 72/ 8% » X Caliper IVIS¥ 1%
% 4 (IVISk #)# B £ & ¥ RBDV-IgGl Fck 6 &M BB R A
Sz pHEER e £t BREDIAZRKWAE K A600nm
& 4 & & A 465 nm °

%142 287~ RBDV-IgGl Fcka QiR eES %
THEREN EHDIIZEBI6/FI0mA - o> FHWE R

15
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B~ > RBDV-IgGlFedk e @Mz #Ho%H LR EFHRE
FHMET 0 EFEEEBI6/F10 A -

HhE%RELET RBDV-IgGl Fck a B M iER XA
b BEE R BB RSN HHAETHEEEXRBRAVEGFR
mpz el RETAHRBAMERETENEBRMLE - B
bt 0 £ ARBDV-IgGIFcE G A MBRIAGHMA — 8
g ey > TiE@BRBDV-IgGl Fck aMa —BFes T i
BB M A — Ry RB T EY 0 T E DS REE K
M AEAMBERZHK -
W #4-RBDV-1gG1 FcZ A RLPPCH AW ERR A
$a BQ B AR

BR100 pgx T H 4 X ZDNASL Imgz MAERE S L &
#20 pgzZ RBDV-I1gGl FcE a4 » £ ¥ 7T 4 & &£ ZDNA
t ZpAsRed2~N1E 8% » £ ACMVEAH F T T A RLEE R KL
A -

£k 44 ACST/BL6E R AT - N ERZXLE R
£ 4 B16/F10%a fs » # £ ] £ 44 Balb3T3 % B - # B /& K /|
#50 mm’eF c ABFRELKF X THEFA TH & ADNAZ
RBDV-1gGl FcB G M As B A &4 - |

AES 0.2 3 6% » X Caliper IVIS® & % % (IVIS
)l B £ & PRBDV-IgGl FcR a A BERASHI o
HER - itk BEpAsRed2-NITR#BAmARZILERAE
G R ZRiIik&AH600nm A &HAZKAH465 nm -

16
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%12 4 £ 85 » RBDV-IgGl FcR @ S M As B & 4 1%

T % EBI6/FI0tmfs r XA EGR2ELEZHALET -

T %% REHET RBDV-IgGl FcR a MR A
AMBEERE Rz BEHEFTDNAZBRME -
B > ¥4 BARBDV-IgGl Fck a MR ZIASHMUAE —
BE MG TEHESDNA> M UABREERL DN
XL BBEEIEHEBMERZH XK -

R 5-2 M A RLRBDV-IgGl Fc& &

£ s+ {4 4 B LPPC# RBDV-IgGl Fck @ 2 # & 4
(LPPC/RBDV’& & ) + LPPC  pAAV-MCS/IgGl Fc ¥ # &
RBDV-IgGl Fc& & z i 4 4 (LPPC/IgGl ¥ # /RBDV %
&) LPPC# pAAV-MCS/RBDV-IgGl Fc & IgGl Fck & 2 #
4 .4 (LPPC/RBDV % # /IgGl % & ) - LPPC £
pAAV-MCS/RBDV-IgGl FcARBDV-IgGl Fck a2 44
(LPPC/RBDVH # /RBDVE & )# TR % @ it U B8 B & 4
ARPBS)MAZEHE -HF Fa: IR MERIRS
e 5] A1 pg:5 ug:50 pg °

% LPPC/RBDV % & - LPPC/IgG1 % # /RBDV & & -
LPPC/RBDV % # /1gG1%& & - LPPC/RBDV % # /RBDV% &
PBS I # Bk it & & X 5t 4 £C57/BL6% & (6-888 K) > @ & 7
EHB ARG HMBKEEL ALK 0 it RELISAK X & 4749
*ﬁ— °

G RGEPEIAT RYXRAZTAANE AYRA
DiIOFF K k2B E%E - WwBAT % 4%I1gGlE 8 RBDV
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ERzHeH B LPPC/IgG1% 2 /RBDV’% & ~ LPPC/RBDV---

% 8 /1gG1% & $1LPPC/RBDVE #/RBDVE & » #H THR E &
A& 4% H%AHRBDVE # 2 # &4 B LPPC/RBDV
% 8 /1gG1%& & $1LPPC/RBDVE #/RBDVE & » T 7T #& & &
3 RBDV-IgGl Fc& & °
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3%

<110> BEE73CEAZ /National Chiao Tung University

<120> HIGIME ST 4 2 BEEFES KBS ZEH MY /Pharmaceutical carrier and

pharmaceutical composition for inhibiting angiogenesis
<130> S4957
<160> 8
<170> Patentln version 3.3
Q210> 1
211>
<212> PRT
<213> Artificial

<220>

<223> fusion protein containing the receptor binding domain of human

VEGF-A and the constant region fragment of human IgGl
<400> 1

Met Asn Phe Leu Leu Ser Trp Ser Leu Ala Leu Leu Leu Tyr Leu His
1 h) 10 15

His Ala Lys Trp Ser Gln Ala Ala Pro Met Ala Glu Gly Gly Gly GIn
20 25 30

Asn His His Glu Val Val Lys Phe Met Asp Val Tyr Gln Arg Ser Tyr
35 40 45

Cys His Pro Ile Glu Thr Leu Val Asp Ile Phe Gln Glu Tyr Pro Asp
50 55 60

Glu 1le Glu Tyr Ile Phe Lys Pro Ser Cys Val Pro Leu Met Arg Cys
65 70 75 80

Gly Gly Cys Cys Asn Asp Glu Gly Leu Glu Cys Val Pro Thr Glu Glu
85 90 95 -
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Ser Asn Ile Thr Met Gln Ile Met Arg Ile Ile Ser Ser Glu Pro Lys
100 105 110

Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
115 120 125

Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
130 135 140

Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val
145 150 155 160

Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val
165 170 175 ‘

Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser
180 185 190

Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu
195 200 205

Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala
210 215 220

Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro
225 230 235 240

Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln
245 250 255

Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala
260 265 270

Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr
275 280 285

Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
290 295 300

Thr Val Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser
305 310 315 320

Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser

22
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325

330

335

Leu Ser Pro Gly Lys Val Asp Glu Gly Pro His His His His His His
350

210> 2
211>
212>
<213>

DNA

<220>
<223>

340

5700

Artificial

cloned plasmid

VEGF-A and the

<400> 2
cctgcaggca

gggcgacctt
actccatcac
ttacggggtc
atggeeecgec
tteccatagt
aaactgccea
tcaatgacgg
ctacttggca
agtacatcaa
ttgacgtcaa
caactccgece
cagagctcgt

Ccatagaaga

getgegeget
tggtcgeecg
taggggttcc
attagttcat
tggctgaccg
aacgtcaata
cttggcagta
taaatggcce
gtacatctac
tgggegtgga
tgggagtttg
ccattgacgc
ttagtgaacc

caccgggacc

345

containing the receptor bindiing domain of human
constant region fragment of human IgGl

cgctcgetca

gcctcagtga

tgcggeegea

agcccatata

cccaacgacce

gggactttcc

catcaagtgt

gcctggeatt

gtattagtca

tagcggtttg

ttttgcacca

aaatgggcgg

gtcagatcge

gatccagcct

ctgaggccgce

gcgagegage

cgegtggage

tggagttccg

cccgeecatt

attgacgtca

atcatatgcc

atgcccagta

tcgctattac

actcacgggg

aaatcaacgg

taggcgtgta

ctggagacgc

ccgecggattc

1]
(V%]

ccgggcaaag

gcgcagagag

tagttattaa

cgttacataa

gacgtcaata

atgggtggag

aagtacgccc

catgacctta

catggtgatg

atttccaagt

gactttccaa

catccacgct

gaatcccggc

ccegggegtce

ggagtggceca

tagtaatcaa

cttacggtaa

atgacgtatg

tatttacggt

cctattgacg

tgggactitc

cggttttggc

ctccaccceca

aatgtcgtaa

tctatataag

gttttgacct

cgggaacggt

60

120

180

240

300

360

420

480

540

600

660

720

780

840
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gcattggaac

ggcccacaaa

tttccctaat

attctaaaga

aatatttctg

caatccagct

ccaagctagg

ggcaacgtgc

cgattgaatt

cttgectgctc

agggcagaat

tccaatcgag

caagccatcc

gtgtgtgccc

gcccaaatct

gggaccgtca

ccctgaggtce

ctggtacgtg

caacagcacg

caaggagtac

ctccaaagcc

tgagctgacc

gcggattcce

aaatgctttc

ctcetttettt

ataacagtga

catataaatt

accattctgc

ccetrttgct

tggtetgtgt

cceceggggat

tacctccacc

catcacgaag

accctggtgg

tgtgtgcccce

actgaggagt

tgtgacaaaa

gtcttectct

acatgcgigg

gacggegtgg

taccgtgtgg

aagtgcaagg

aaggggcage

aagaaccagg

cgtgccaaga

ttcttttaat

cagggcaata

taatttctgg

gtaactgatg

ttttatttta

aatcatgttc

gctggeecat

ccatgaactt

atgccaagtg

tggtgaagtt

acatcttcca

tgatgcgatg

ccaacatcac

ctcacacatg

tccceccaaa

tggtggacgt

aggtgcataa

tcagegtect

tctccaacaa

cccgagaacce

tcagcctgac

gtgacgtaag
atactttttt
atgatacaat
gttaaggcaa
taagaggttt
tggtigggat
atacctctta
cactttggca
tctgetgtct
gtcccagget
catggatgtc
ggagtaccct
cgggggetge
catgcagatt
cccacegtge
acccaaggac
gagccacgaa
tgccaagaca
caccgtectg
agccctecca
acaggtgtac

ctgcctggtc

taccgcctat
gtttatctta
gtatcatgcc
tagcaatatt
catattgcta
aaggctggat
tcttectece
aagaattggg
tgggtgcatt
gcacccatgg
tatcagcgca
gatgagatcg
tgcaatgacg
atgcggatca
ccagcacccg
accctcatga
gaccctgagg
aageegegeg
caccaggact
gcccccatcg
accctgeece

aaaggcttct

agagtctata
tttctaatac
tctttgcacce
tctgcatata
atagcagcta
tattctgagt
acagctcctg

ttcgaacat
ggagccttge
cagaaggagg
gctactgeca
agtacatctt
agggcectgga
tctcgagtga
aactcctggg
tctceceggac
tcaagttcaa
aggagcagta
ggctgaatgg
agagaaccat
catcccggga

atcccagcga

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160
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catcgeegtg

cgtgctggac

gtggcagcag

cacgcagaag

tcaccattga

tgacccctcce

tgtcctaata

ggggtggagg

cggggtctat

cgectectgg

atgcatgacc

ggccaggetg

gctgggatta

cacgtgcgga

cgecgeteget

cgggcggcct

tttctectta

cgccctgtag

cacttgccag

tcgecggctt

ctttacggca

gagtgggaga

tccgacgget

gggaacgtict

agcectctccc

aagcttgect

ccagtgectc

aaattaagtt

ggggtggtat

tgggaaccaa

gttcaagcga

aggctcagct

gtctccaact

caggcgtgaa

ccgageggcce

cgctcactga

cagtgagcga

cgcatctgtg

cggcgcatta

cgeectageg

tccecegtcaa

cctcgacccc

gcaatgggca

ccttcttect

tctcatgectc

tgtctcecggg

cgagcagcegc

tcctggeect

gcatcatttt

ggagcaaggg

gctggagtgc

ttctectgee

aatttttgtt

cctaatctca

ccactgctcc

gcaggaaccce

ggeegeggega

gcgagegegc

cggtatttca

agegeggeeg

ccegetectt

gctctaaatc

aaaaaacttg

gccggagaac

ctacagcaag

cgtgatgcat

taaagtcgac

tgctcgagag

ggaagttgcc

gtctgactag

gcaagttggg

agtggcacaa

tcagcctcce

trettggtag

ggtgatctac

cttceetgte

ctagtgatgg

ccaaaggtcg

agctgectgc

caccgcatac

gtgtggtggt

tcgettictt

aactacaaga

ctcaccgtgg

gaggctctgc

gagggccege

atctacgggt

actccagtgc

gtgtcettct

aagacaacct

tcttggetca

gagttgttgg

agacggggtt

ccaccttggc

cttctgattt

agttggccac

cccgacgecc

aggggegect

gtcaaagcaa

tacgcgcagce

cccttececttt

tttagggttc

tggttcacgt

ccacgcctcc

acaagagcag

acaaccacta

atcatcacca

ggcatccetg

ccaccagcct

ataatattat

gtagggcctg

ctgcaatctc

gattccaggce

tcaccatatt

ctcccaaatt

tgtaggtaac

tcectetetg

gggctitgce

gatgcggtat

ccatagtacg

gtgaccgcta

ctcgecacgt

cgatttagtg

agtgggccat

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420
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cgeectgata

tcrtgttcca

ggattttgcc

cgaattttaa

ctgatgcege

gggettgtct

tgtgtcagag

gcctattttt

ttcggggaaa

atccgctcat

tgagtattca

tttttgctca

gagtgggtta

aagaacgttt

gtattgacgc

ttgagtactc

gcagtgctgc

gaggaccgaa

atcgttggga

ctgtagcaat

cccggeaaca

cggeecttece

gacggttttt

aactggaaca

gatttcggcc

caaaatatta

atagttaagc

gctececggea

gttttcaccg

ataggttaat

tgtgcgegga

gagacaataa

acatttccgt

cccagaaacg

catcgaactg

tccaatgatg

cgggcaagag

accagtcaca

cataaccatg

ggagctaacc

accggagctg

ggcaacaacg

attaatagac

ggetggetgg

cgeectttga

acactcaacc

taitggttaa

acgtttacaa

cagceecgac

tccgcttaca

tcatcaccga

gtcatgataa

acccctattt

ccctgataaa

gtcgeectta

ctggtgaaag

gatctcaaca

agcactttta

caactcggtc

gaaaagcatc

agtgataaca

gerrtittgc

aatgaagcca

ttgcgcaaac

tggatggagg

titattgetg

cgttggagtc

ctatctcggg

aaaatgagct

ttttatggtg

acccgcecaac

gacaagctgt

aacgcgcegag

taatggtttc

gtttattttet

tgcttcaata

ttceecttttt

taaaagatgc

gcggtaagat

aagttctgct

gcegeataca

ttacggatgg

ctgcggecaa

acaacatggg

taccaaacga

tattaactgg

cggataaagt

ataaatctgg

cacgttcttt

ctattctttt

gatttaacaa

cactctcagt

acccgctgac

gaccgtctcce

acgaaagggc

ttagacgtca

ctaaatacat

atattgaaaa

tgecggeattt

tgaagatcag

ccttgagagt

atgtggegcg

ctattctcag

catgacagta

cttacttctg

ggatcatgta

cgagcgtgac

cgaactactt

tgcaggacca

agcecggtgag

aatagtggac

gatttataag

aaatttaacg

acaatctgct

gcgeecetgac

gggagctgea

ctcgtgatac

ggtggcactt

tcaaatatgt

aggaagagta

tgccttectg

ttgggtgcac

tttcgeeceeg

gtattatccc

aatgacttgg

agagaattat

acaacgatcg

actcgccttg

accacgatgc

actctagctt

cttctgcgct

cgtgggtctc

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740
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gcggtaicat
cgacggggag
cactgattaa
taaaacttca
ccaaaatccc
aaggatcttc
caccgctacc
taactggctt
gccaccactt
cagtggctge
taccggataa
agcgaacgac
ttcccgaagg
gcacgaggga
acctctgact
acgccagcaa
Q210> 3
211> 24
<212> DNA

<213>

<220>
<223>

<400> 3

tgcagcactg

tcaggcaact

gcattggtaa

tttttaattt

ttaacgtgag

ttgagatcct

agcggtggtt

cagcagagcg

caagaactct

tgccagtgge

ggcegeagees

ctacaccgaa

gagaaaggcg

gcttccaggg

tgagcgtcga

cgeggecttt

Artificial

gggccagatg

atggatgaac

ctgtcagacc

aaaaggatct

ttttcgttcec

tetittetge

tgtttgccgg

cagataccaa

gtagcaccgc

gataagtcgt

tcgggctgaa

ctgagatacc

gacaggtatc

ggaaacgcct

trtttgtgat

ttacggttcc

synthesized primer

gtaagccctc

gaaatagaca

aagtttactc

aggtgaagat

actgagcgtc

gcgtaatctg

atcaagagct

atactgtcct

ctacatacct

gtcttaccgg

cggggggtic

tacagcgtga

cggtaagegg

ggtatcttta

gctegtcagg

tggeecttttg

ccgtatcgta

gatcgctgag

atatatactt

ccttrtrtgat

agaccccgta

ctgcttgcaa

accaactctt

tctagtgtag

cgetetgeta

gttggactca

gtgcacacag

gctatgagaa

cagggtcgga

tagtcctgtc

ggggegegage

ctggecetttt

gttatctaca

ataggtgcct

tagattgatt

aatctcatga

gaaaagatca

acaaaaaaac

tttccgaagg

ccgtagttag

atcctgttac

agacgatagt

cccagettgg

agcgecacgce

acaggagagce

gggtttcgee

ctatggaaaa

gctcacatgt

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700
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tggtgagaga tctggttccc gaaa 24

Q210> 4

Q1> 24

<212> DNA

<213> Artificial

<220>
<223> synthesized primer

<400> 4
tttcgggaac cagatctctc acca 24

Q210> 5

Q211> 28

<212> DNA

<213> Artificial

<220>
<223> synthesized primer

<400> 5
aggatccatg aactttctge tgtcttgg 28

210> 6

Q211> 31

<212> DNA

<213> Artificial

<220>
<223> synthesized primer

<400> 6
actcgagita gatccgcata atctgcatgg t 31

Q210> 7

211> 24

<212> DNA

213> Artificial

28
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<220>
223>

<400>

synthesized primer

7

cgcatcatca ccatcaccat tgaa

210>
211>
212>
213>

Q20>

‘l' <223>

<400>

agctttcaat ggtgatggtg atgatgeggg cc

8

32

DNA
Artificial

synthesized primer

8

29

2101104952 SRIETFH

24

32
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