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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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ABBALEN —HirH T AR ERBREEZ A
A AR ITEReEEEmRidEBEatHitE
ERBRBEZaR -

: [ % A7 4% 4 ]
® B EHEABLAELFAAORESZI - wHEORES K
HEl  BALREFE HITRENLENEAHOREZ -
R hEMAPELERBBERAELHSEZ - - F
BEM AL BRealhigiAMELOA® ol 548
R EHEODE  BHEwmb Ay TEBNH4L8aFTR
Bhy B2 BT TEABM A G0 TENERE
BA% TANMOABETLARAEKMNOLT  XAERLBBE
BBt Rl BBLATMAEREMAE -
FENRERRAGENALLHEN BATLH &
B RXCEF L EMESLR  NEHWHERELE KB
6 o B B (Avastin) L E/R B EY > Bl ABAT AR R
FRAWHN AT HEZEHZ — c KM LB & EE TR
P AHE  ZRHELATEZ AL BAREEFRNAR -
BN AaFRAEL RAEFLHBANCAORELEN LAY
Fz— ALSEEARH BN LATRARAERKRBTHA
AR REHIPHN LETMNLAZEY  EE2EHHH AL
Bt kxBH -
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Bt ZHEBEREYE " H4HLEFRNRELEKRB FAKR:
2EYMREBRTE BHNRBARBRARZIEYRIEHRT
EoRTEIN A EELEREEBRREINK -

(%A 35]

AZHZIEZEMGLERBE - RgFH 0ETMNALEZEER
R e EAe®T A &4 kB F(Vascular endothelial

~ growth factor, VEGF): & B A H T M EBR K EH B & -

AFHZ - BHGERE B ETNEZLEE
MRt REARELAEFNAARBTFXIHME - @ TEE

G Bl F M A AR Bﬂ}?}%ziﬁ)&

B LB ABR i o A2 B ER
ook —EpRHE SR EENEYERBE R D
Bt KRGEOEE S FRNALERBFIRXRILSER
(Receptor binding domain of VEGF, RBDV) -

&%'$%%2Wﬂm%%iz%%@ﬁ%’@%l
—RERBR-EHEARS - HY  BERBEL T —H£Y
BHE O UR—SHK EBENEHNEBRAD FREL LT
NELEERF2Z2BLL68H MmEaMRTHREasNEE
&8+ -

AAFRAZNHNAENALZBEERBRE LA P
?‘%%ﬁ%z%@%é&ﬁfaﬁm%miiﬁa%z
S RELSERZ SR HiEB RTHREEOENELE

ERF #HANRAERAReRLZaETARAELLERKEF @ LEST
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BBEZEHE o BES LERGEURARMFT N HAHARS
ERMAX RN EHERBLA® -

HABHZH T HALELBEERBRBEARD
P SRRHEM R BT EELMEA0.002-1.0; &EAH S K
HEY BB L EETLEB0.02-06; 2L SKRHEEY R
2 EEA240.1-04 FPEAEAHBO g EHBBTHT
5-20pgZ % AKX °

ABRAZEH LT HAZEEARY P FHRAS
ThH—WREEY R—HEITF HF BEIFTAHE
FbhpK2z2 AR w0 EFRALRBFZIXESL
R ZHE I -

b RARABERA LI H AT L 2B ERBREES

BRHE BERAEATIEOHE —BEIT AHEENEY

R &x® LUBET T %mmm}ii%lﬂ%z*“%ﬂ
LEHRZIBERY - HEF  BEIFFTUALEZERXES
FRAEENEYRBEAD  BEAUARKH X > F 5 ER
HERMFIK ZENEHEBRAD -
NABRAZEYRBADEIRBEA —LHELTRNELE
ERF2LELLBERZIBBAIIZIEE>PTFTZIHERLT >
AEANAETRAZBREBAMIERRATA L LEN
&i&@%z%u&AE%zﬁ BAENZBE>FZHER
T ¢ 2884882 apx i@ aTNALERE T
24 RELCERZ SR HU @B OHELEFRELE K
BRF2LXBELLCERZIBEFINZIBE T TEANBRE
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N #EmPNtebNEARSELBEY TZEHEAE SR -
ﬁﬁ%@%miﬁﬁ%W£i§@%z%%éé@%z%
BEXSEK THE - LEFERNEALERBTFIHRFY S0
FRNRARKBFREAKEFAETRNALE KRB FXTE(ERER
RIRE%BR2) TN TN AEZBEY N EES
A RAQTHAHEAMG  UAFAZBERBRT
T o THAENS XRREZREBE@RIAETNELERKE
Fob o RTHE AR A KRS RBE LK - |

AAFRZEBEBLADIRBF —EHLETNALLE

ERBFZL2BLEAECRIBEBEFIZIBELSTFIHERALT >

B FHEMBBZEFTHWHAEB001-1.0 B2 AHBE S
FHEDRBZTESTLEAH0.1-06; EHABKES THE
BB ESTLEA02-03 FEHAABSO gz H R H
T E10-15 pgZ B> F -

e AARBEHZIWH A EHAZBERBRER A
At PRTELH-FAKEZFEARAEK BZLAKE
BREHRAEZHENAL KB FXIXLELGCEHRERE -

BE NAFAZIHHNAEHAIBELEBBRERA

By BB FTA-—LHELAPNALERBR FZ 258

LCERZIVBAFFNZER - CLHEALAFRNALERBETZ
SRBRULERIBERY - RAARKEORBRZIBEAFT
ZEB - BUEH BEFTA-LELTARERE FZ
SRBRELCERIBMEFT - REARKEZEGR RIHEAF T
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Z 4B AEAGRHATERFNALRBEFIRESR
CERRRARECAR—RAR AMA-BAEG -
' RARRZH L ETHLEZRERBREEARY
b iz hERNAEALEREFILELACBEREEALTE
NELEEFAZSRLEAER LEHEAABRZIATAR
4 EBRFAZLBHSEIR -

b RABHZHHN AT A ZBERRBRESE S
P L Z 4 AKRECLREABEALZAKEZSBG
(immunoglobulin G1,1gG)Z $ Bk A B B A £ A KEZ &G
z B & B % K £ (constant region fragment, Fc): & & A%
2 AKEACGZEAREBRAKR -an EAKEEG #HH K

EXEBABREARF LRSS B THBEEERAR
RE@E T RESEBEAR -

NABFRzZHH EHLEZRERBREREEAADY
b BB BGEL MR Ml KRR R KR
o BHKROMALRoMARARL T —F c RiEH
e BAEHMEAR -

BN FRAYHZOaFTREAEEKBFIXBLEGERT
FRH AR BLAARBFLOBRETHGAFAIILSY
(sequence alignment) * 4] %o Clustal W3 NCBI BLAST » 7T #
AR MELFRNELERFI2E4E46EHRAEKREHASEQ
ID NO: 1z M@ AFliaiutt  HEE5EHELETRNALLEER
BRIz 2R84 ERZIFITHEREBEMOBKABRE E
4o # Bk B (arginine)® X P 4 85 B 8 (asparagine)d® F Z F 4
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T BAYERELERELEFRAARBFXIHMAERSN

AEBE BREBNAABRAMES  ELENRT 8
SEQ ID NO: 1z A 7| 48 #it 1% (sequence similarity)i# 70% 2 L
ZEOERERHSGF O RBRETREHNAEAGSK - B4
B ABAZOFRNALERBRTIRELAERIIKRZ

B A& 5 A A $£SEQ ID NO: 1A 5] 270-100% — 2 &

(sequence identity) - &4 & » N A HK B 2 4 F M A Z
BERBREBBAAYT  AFARAAL KRB TXIXBEELES
Bz A8 A5 8444 SEQ ID NO: 1A+~ » #MEF 78
£ 4o SEQ ID NO: 27 7% °

AARBFEAT Bz "M, AR E S
b B TRAME G BASRA AN HE A8 KK HEK
A BNiammisgat B —BHE, AER
CPHERANSHENL  BPLARZTS AR & BARREER
¥oH B

AABRRA2BEaldhy TELH —BHELITHXR
Z R kBB - WHE - B BAR - RBFE -

T LA TTHRESE,,  HHELAREREKR
bzEhEpBEBA GG EEHEY) L HFE
HiktRZRELREE N AR e TR, —F
BEBAZA22E L0l RPFARAXFTERZTE
B, kI ird c BL - BME B EE - ARE R
% - HREREETLETEHLAREBERIMAR
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RBEEDBRBABTZERERY AR > TR SR
AR S HAERALBEZIR - BpoIMmT  ZEHERE
B HS-FU» RITANSEHKERZ L -

$%§Bﬂz%%ﬁﬁ&%%?ﬁﬁiﬁfh7fﬁ§iéﬁUBE.‘"gg
BANBH BB LR FT e HHENE
# £ (implanted reservoir)¥ ¥ X & % - i Az "o
BR , (“parenteral”)fh 45 & T 4 - AW ES - HF KA EH
LA PGES M & R RE S - SRk E S~ M B R RIE A
BIRERGES - FHMNESY EARATMARES - REAEY
RIENKH -

[ %55 K]

AT HEIBIHEBETRGAARTAITHRS
X REUHEZATTHARATABETINETE H
THAFAZHEEERASK - AFATTHESELTR
HEBERWMUAKETXER  ARAETHERE@G T
THNARRGSERR  EXAFBARTAIKNT LTS
iEHEYE -
UEH1-UHOELFPRAEALRBABFIXLSECERIHE
BAFMALARREBEOHNBREAZRER A RZIBEAFFIZAR
(PAAV-MCS/RBDV-IgG1 Fe) R &4 £ RKXEFaAh KREX
ERABEZHERIZHMB(PAAV-MCS/ IgG1 Fe)

BAELEEE=BAIIIE R ERNA L SEQ ID NO:
3 (5'-TGG TGA GAG ATC TGG TTC CCG AAA-3’)&SEQ
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ID NO: 4 (5’-TTT CGG GAA CCA GAT CTC TCA CCA-3’)
frEzi ¥ ABREGRE 4R ERT-PCRRG & ¥
W & % & B F(Vascular endothelial growth factor, VEGF)Z
cDNAR % ' AR AR S BER B ZHEIR -

1% > A9 % A A BamHl F& 47 8§ 4 25 & Xhol Ik 11 8 fi
252 3] F » 2w SEQID NO: 5 cZIE® 3| F(5'-AGG ATC
CAT GAA CTT TCTAGCT GTC TTG G-3")R SEQ ID NO: 6
FroT z i ® 3] F(5'-ACT CGA GTT AGA TCC GCA TAA
TCT GCATGG T-3") " # 47 % & 88 4¢ R 6 (PCR) » 4% 8] A
Hh TN AELEEREFZLEXE LS E MR (Receptor binding
domain of VEGF, RBDV)Z # & /& % » £ # E » VEGF%& &
HABASBFF1-109-

% & XK & Gz B & B & h & (constant region
fragment, Fc) (IgG Fc)» 8] & #& & Fc R IL-24 % Z pcDNA3.1
% 3, & 8 (Invitrogen, USA)¥ » 4 A % SEQ ID NO: 7/ 7~
(5'-CGC ATC ATC ACC ATC ACC ATT GAA-3' )X I % 3l
F - B4 SEQ ID NO: 87 7 (5-AGC TTT CAA TGG TGA
TGG TGA TGA TGC GGG CC-3")Z R & 3| F » A R & B4
R EBAF °

tii 2 REFRBDVRIgG Fc B A X R Ao BERE
Z M S BHk FAd - BR1 plZHE R (S50 ng/pl)~ 1 ugX IR
€3] F(10 mM)~ 1 pgz & 4 31 F(10 mM) -~ 0.5 plz Pfu®t &
&% - 1 ulz dNTP(25 mM) -~ 5 ulZ PCR& #i:5& * & 5 fo &
BF/KZESOpul-

10
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Mk BERLSBERBZHRLNI4CT REION - &
% 0 MNS4°CT 473 FRERMEI0H » £ HT2°CTF i 47 3l
FrERBE2N# L EFHIIFRERERERRE3IR -
Fik o BNT2CTRELIOSE » EMN4°CTFHRAE Al ZAR
bEBERE -

4 PCRAT 43 Z RBDV B £ A BamHI & Xholfk 11 &§ it 47
1 Mg EA Z21gGFcxz N - #F A7 45 2] L RBDV A IgG Fe
A B % UBamHIRApal R 18 £ 718 > MK RBHEE
pAAV-MCS# 8 L (Stratagene, USA) ' ACi& # A R4 &
BAEK A7 Reaa#tf&2m&S5 FSEQ ID NO: 7
Fi 7= (5’ -CGC ATC ATC ACC ATC ACC ATT GAA-3') K
% 3| F 4 SEQ ID NO: 87 ;#(5’-AGC TTT CAA TGG TGA
TGG TGA TGA TGC GGG CC-3" ) &t * R EHF 7 X # &
pAAV-MCS/RBDV-1gGl FcA 7| L #E 4 -

b ELRA A R AR HAE S ZXTpAAV-MCS/IgGl Fc
ZEBER UM AHAENE -

Y % 5 2-k BRBDV-IgG1 FcRIgGl Fc& &

% Lk i 4% %2 z pAAV-MCS/RBDV-IgGl Fc¢ &
pAAV-MCS/IgGl FcZEH TR 2N BANAFT T LAt
A (HEK)2T@ (R4 RESEMH RS TERRAR
fr) A% K 5% Bs 4 4@k (fetal bovine serum qualified,
FBS; Invitrogen) & 1% % M -4 @ F X A M % EB (PSA;
Biological industries, NY, USA) z 3% % X (Dulbecco’s
modified Eagle’s medium, DMEM; Invitrogen, Gaithersburg,
MD, USA) > »37°CE 4 A 5% CO,F 3% &£48/ ) 8f -
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ERE B WELFER EU%EEG-8 B A& (protein
G-Agarose, Upstate Inc., Lake Placid, NY, USA)# 47 & 1t >

B FELS B RBKEEMRSMNT & (nickel-charged

His-Trap Hp affinity column, Amersham Biosciences,

Pisctaway, NJ, USA)i# 47 i — # 41 - & & > A Sephadex
G-25 % 4 (Sephadex G-25 prepacked column, Amersham
Biosciences, Uppsala, Sweden)## & # & &% 88 B & # 5 R
(PBS) - it £ & & X i J& ¥ (Microcon Centrifugal Filter Unit,
Millipore, Bedford, MA, USA)i& 47 ik 4 °
84 53-8 ##8s &(LPPC)

fbb o {4k B A BT H &k X B4 A& B 88 (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.) e it X * hE A MEBEBRARER S
MERBMEE  AYREBERSNA - HBHRESLRER
(1,2-Dioleoyl-sn-glycero-3-phosphocholine, DOPC) Xk — A
# & & BS B8 B5 & (1,2-dilauroyl-sn-glycero-3-phosphocholine,
DLPC)(3) % B Avanti Polar Lipids; Alabaster; AL) » @ & &
A 4 Bl H % A % T = & (polyethylene glycol, PEG, MW
15000 & 8000) B % &t & I Bk (Polyetherimide, PEI, MW
25000) > & A5 #8 :PEG:PEIZ R4 £ F Lt #l 4 A 13‘:5:5 °
Y& 4- L HEDIOR L X MAERDIO-LPPCH S M)
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RI100 plz 2 #m3me i AI10 plx2.5 mM

"z DIORAMY > tEH B3040 Mk Al mlX X BT

K BEBOHIUABHRLELER - AT DIOKA-—ZLAYDE -

BE olOOplz 28 FAD ALK ATEFAR
# 15 2 DiO42 3¢ Z 44 fis 22 (DiO-LPPC#H & #) °
R B 4 1-% FRBDV-IgGl Fc%k & £ DiO-LPPCH 4 # 2
RHM |

B 50 pgz DiO-LPPCHE 4% > £ £ KX F £(0~ 0.24
0.48 2.4~ 4.8 pg)Z RBDV-IgGl Fc%k & #1gG1 Fc&k & & &
304048 - Mk > H%Z A ADIOLPPCH AR ZIH A M A
B16/F10% ia R /& » it XA X i % R EDIOZ B AL BE
# 4 » B16/F104a s & T & 3 VEGFR-1& VEGFR-2Z fa jg -

R HWBIAT EPXAHZTEaHMWE > MYEE
DIOF A E 2B A%E - wBAT > MEMNIgGl Fckalt
ARV A LB S ME%KEHwE N RBDV-1gGI
FeROAMBRAURZIAOYD TEAZ AR TLEZ
Ao o )b RN ARBDV-IgGl Fck 6 B BEH A A LA
LM A KRt 24/ B4 & @RBDV-IgGl Fc& & £
#e tm B £ 2 VEGFR -
R&H2-RAELARBDV-IgGl FcBEAFIZHARN
MAREGZHMR

f£ 3t » 12 A BI16/F104 A &R Balb3T3 % A& it 417 X & -
# ¢ Balb3T3% Mt & K % %L VEGFRZ fa fi ° |

13
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2. pAAV-MCS/RBDV-IgGl Fc (pRBDV) -~ £
pAAV-MCS/IgGl Fc (plgGl Fc)& % B16/F10 & Balb3T3 4
o AANKAERZRELARERI K RIS FHR R
%o BN FREFMEBRE AL UELISAR T 5 4 o

ELISAS # 5 Bt Trrik - ¥4 HafBFERR
5% (His-tag antibody)i%‘%&96?bﬁ ot RBERE - HF

& A PBST# ik = » B EICFLB A o ML 0 AR RS
WH B ETRELINEF  HBUPBSTH R =K » £ 348 8967 &
KR

% 32 % A X pAAV-MCS/RBDV-IgGl Fc (pRBDV) &
pAAV-MCS/IgG1 Fc (plgG1l Fc)& $ B16/F10 & Balb3T3 4 fig
2 A A AL BARNRELF > AF 8 REEZERILRHA

WmBmAm ARG ESG ) BUPBSTHF R Z R » HE 0L I6ILE
RAKE -

ik AR A$EIgG HRPﬁ%(anti-hyman IgG HRP
antibody) * # R & I/ 8 ; & UPBSTH % = R - 3£ 36 96

BN KYy BE WATMBE A REITZ E20% 58 >
B A IN HCI& b & & » i & A ELISAR 8 R 2450 nmik
R FTE&ATHTH -

ELISAD # & R hw B2 7 A ¥ X BB EHRH
MY B E A K KRR E - »BI6/FI0O = B F o
pAAV-MCS/RBDV-IgGl Fc7T #& & % i RBDV-IgGl Fc%k
Gz &H MABalb3T3ape ¥ A RRLAZEZ LKA - K

14
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# 2 4% & > % ARBDV-IgGl Fci % T % 3L VEGFR X % Jig
B TN tm e ¥ &k RBDV-IgGl Fck & -
YEHS-LERAPABERBHODIDIAER

RI100 plz B A3mE B 2 MAARAIOpX 10 mMZ
DiliR A4y $#$ B304 - M wAlmlZ &8 F K
sHmohauBhLEr £ P DilhA-—THRELAZAE
BB -

BE ool00plz s @ FRBDERLRY ATHREFAY
BHzETFRRELEHDIDZI MR -
X 8 #3-RBDV-IgGl FcX @ R LPPCH A TR LEE
$a fg AR

20 ugz RBDV-IgGl Fck & #1 Imgx # % # Dilf4 fis
gb e A, 4% 3] 35 % H DiIlZ RBDV-IgGl Fck & 1 4 s 88 #&
G4 HF DilhA-—THoLBELZIBENLEY -

sk LEACST/BL6E A TR - NEAZXTLEM
SE S B16/F10% A # £ 1 3£ 4 Balb3T3 4 f8 - /4 B & K /s
#50 mmieF o A AkiE 4 & A 5 FRBDV-IgGl Fck & # %
Bs B2 A4 o M IE 4150~ 48~ 72/ 8F » K Caliper IVISH 44
2 4 (IVIS;k#)® 8% & ¥ RBDV-IgGl Fchk 6 A M B A
Sz ohER e £t BREDIAZRKAEKA600 nm
& 4t K & A 465 nm e

%1 28 RBDV-IgGI FcEa AR YE S 4 >
TH B s EHDIIZBI6/FI0O@mEE - o > TRE R

15



1496583

Ba;~ > RBDV-IgGlFcZ e @iz #H 4% LR EFHRE
FHEHBT EZELEBI6FI0WAE -
éltb?s&.%%ﬁﬁfs’RBDV-IgGch»}é;a#us%ﬁaz#g
LbMBEERERE@BZESN  HHRXTHEREERRVEGFR
w2z s BETHAMERETENEZBRMLE - B
b0 € ARBDV-IgGIFck a S Bz Ao Ah— 8
% 4 gy > T BRBDV-IgGl FcRa M A — o+ it
UM AR A — R BB AT EY 0 @GR EE K
mEMAEMERZIHHK -
WM 4-RBDV-1gGl FcZ A RLPPCHAH ZT AR AR
$a B B AR
BR100 pgz TH 4 £ ZDNAS ImgZ W AERRES £ H
#20 pgz RBDV-1gGl Fck @4 » £ ¥ T4 & X X DNA
t ZpAsRed2=N1H 8 » A ACMVEAH F T TR REE R KL
&a -
ok 0 14 ACS7T/BL6E R#ITHKR - N2 R XL M
4t B16/F10% B » # 4 48l £ 4 Balb3T3 % A8 - # BE /8 K /)
50 mmieF 0 AFHBRIER S KK TFHEFA TH & ADNAZ
RBDV-1gGl Fch @ R s B4 A4 - |
MEM B O~ 23 6% » A Caliper IVISH % % % (IVIS
W)l B £ & PRBDV-IgGl FcR e AW ERASHZT T
R o ik MEPAsRed2-NIFBAARI L ERATK
GRAZBIEEB600nm K& 4EZKAHA465 nm -

16
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%12 s 2B » RBDV-IgGl Fch @ B As B 4 & 1%

T EBI6FIO@m r BEAEREEZHALET -

B T%RE LT RBDV-IgGI Fek e M AR A
A BAERREmB S BZHETDNAZBRMLE -
B> ¥ ARBDV-IgGl FcE a S M BRI AL HMUAE —
B ey THEMBDNA Mk H UARARERLS
At HEEIQTHEMMERZAHK -

B 5-8 M & R RBDV-IgGl Fc& &

£ s v {4 4 B LPPC & RBDV-IgGl Fck & 2 # & #
(LPPC/RBDV% & ) ~ LPPC 8 pAAV-MCS/IgGl Fc ¥ # &
RBDV-1gGl Fc& & z # 4 4 (LPPC/IgG1 § # /RBDV %
&)  LPPC# pAAV-MCS/RBDV-IgGl Fc& IgGl Fc& & 2 #
4 .# (LPPC/RBDV % # /IgGl % & ) - LPPC &
pAAV-MCS/RBDV-IgGl Fc&ARBDV-IgGl Fck a2 &4
(LPPC/RBDVH 2 /RBDVE &) T 5% » St U H B &
AR(PBS) AZE#HE - Hy Fa: IR MEHRIRS
te ) A1 pg:S ug:S0 pg °

% LPPC/RBDV % & - LPPC/IgG1 % # /RBDV X & -
LPPC/RBDVY #/1gG1%& & - LPPC/RBDVH #/RBDV% &
PBSUL £ Ak 4t & X JE 4 £ C57/BL6% & (6-888 K) > @ & #
EHBAE S MR EELA A 0 B RELISAT K E47 9
*ﬁ— °

G RGBT APXRARQANE  MYHA
DIOFFik B 2B A%E - wBAT - & 4A1gGlE 4@ XRBDV
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%88 238 A% BPLPPC/IgGl% #/RBDV% & ~ LPPC/RBDV- -
% %/Igdl% & 2 LPPC/RBDVYE #/RBDVE & » ¥ T # & &
A Ea- 43 & FARBDVE # 24 4% B LPPC/RBDV
% #/1gG1%& & £ LPPC/RBDV Y # /RBDVE & > T T #& £ X
3 % RBDV-IgGl Fc& & °
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3%

<110> B3I35EAZ INational Chiao Tung University

<120> HEIME ST 4~ B HEE R B 28 R Y /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 S 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 Ile 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

Ser

Leu

Leu

145

Ser

Glu

Asn

Pro

225

Gln

Val

Val

Pro

Thr

305

Val

Ile Thr Met Gln Ile Met Arg
100 105

Asn

Asp Lys Thr His Thr Cys Pro
115 120

Cys

Gly
130

Gly Pro Ser Val Phe Leu Phe
135
Met Ile Ser Arg Thr Pro Glu Val
150
His Glu Asp Pro Glu Val Lys Phe
165
Val His Asn Ala Lys Thr Lys Pro
180 185

Arg Val Val Ser Val Leu Thr
195 200

Tyr

Gly
210

Lys Glu Tyr Lys Cys Lys Val
215
Ile Glu Lys Thr Ile Ser Lys Ala
230
Val Tyr Thr Leu Pro Pro Ser Arg
245

Ser Leu Thr Cys Leu Val Lys Gly
260 265

Glu Trp Glu Ser Asn Gly Gln Pro
275 280

Pro Val Leu Asp Ser Asp Gly Ser
290 295

Ile Ile

Pro Cys

Pro Pro

Thr Cys
155

Asn Trp
170

Arg Glu

Val Leu

Ser Asn

Lys Gly

235
Asp Glu
250
Phe Tyr

Glu Asn

Phe Phe

Ser Ser Glu Pro Lys
110

Pro Ala Pro Glu Leu
125

Lys Pro Lys Asp Thr
140

Val Val Val Asp Val
160

Tyr Val Asp Gly Val
175

Glu Gln Tyr Asn Ser
190

His Gln Asp Trp Leu
205

Lys Ala Leu Pro Ala
220

Gln Pro Arg Glu Pro
240

Leu Thr Lys Asn Gln
255

Pro Ser Asp Ile Ala
270

Asn Tyr Lys Thr Thr
285

Leu Tyr Ser Lys Leu
300

Val Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser

310

315

320

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

LU 2
211>
212>
<213>

DNA

<220>
<223>

<400> 2

cctgcaggea
gggcgacctt
actccatcac
ttacggggtc
atggecegee
tteccatagt
aaactgecca
tcaatgacgg
ctacttggca
agtacatcaa
ttgacgtcaa
caactcegec
cagagctegt

ccatagaaga

340

5700

Artificial

cloned plasmid
VEGF-A and the

getgegeget
tggtcgeeeg
taggggttcc
attagttcat
tggctgaccg
aacgtcaata
cttggcagta
taaatggccc
gtacatctac
tgggegtgga
tgggagtttg
ccattgacgc
ttagtgaacc

caccgggacc

345

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

cgctegetca

gcctcagtga

tgcggeegea

agcccatata

cccaacgacc

gggactttcc

catcaagtgt

gecetggeatt

gtattagtca

tagcggtttg

ttttgcacca

aaatgggcgg

gtcagatcge

gatccagect

ctgaggccgc

gegagegage

cgegtggage

tggagttccg

ccegeecatt

attgacgtca

atcatatgcc

atgcccagta

tcgetattac

actcacgggg

aaatcaacgg

taggcgtgta

ctggagacgc

ccgeggatic

N
(V%]

ccgggcaaag

gcgcagagag

tagttattaa

cgttacataa

gacgtcaata

atgggtggag

aagtacgccce

catgacctta

catggtgatg

atttccaagt

gactttccaa

cggtggegage

catccacgct

gaatcccggc

ccegggegtce

ggagtggcca

tagtaatcaa

cttacggtaa

atgacgtatg

tatttacggt

cctattgacg

tgggactitc

cggttttgec

ctccacccca

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

cttgectgetc

agggcagaat

tccaatcgag

caagccatcc

gtgtgtgcce

gcccaaatct

gggaccgtca

ccctgaggtce

ctggtacgtg

caacagcacg

caaggagtac

ctccaaagcc

tgagctgacc

gcggattcce

aaatgctttc

ctetttcttt

ataacagtga

catataaatt

accattctge

ccectrttgct

tggtctgtgt

cceeggggat

tacctccacc

catcacgaag

accctggtegg

tgtgtgcece

actgaggagt

tgtgacasaaa

gtcttcctct

acatgcgtgg

gacggegtgg

taccgtgtgg

aagtgcaagg

aaggggcage

aagaaccagg

cgtgccaaga

ttcttttaat

cagggcaata

taatttctgg

gtaactgatg

ttttatttta

aatcatgtic

gctggeccat

ccatgaactt

atgccaagtg

tggtgaagtt

acatcttcca

tgatgcgatg

ccaacatcac

ctcacacatg

tccceccaaa

tggtggacgt

aggtgcataa

tcagcgtcct

tctccaacaa

cccgagaace

tcagcctgac

gtgacgtaag
atacttettt
atgatacaat
gttaaggcaa
taagaggttt
tggtigggat
atacctctta
cactttggca
tctgectgtct
gtcccagget
catggatgtc
ggagtaccct
cggggecetge
catgcagatt
cccaccgtge
acccaaggac
gagccacgaa
tgccaagaca
caccgtectg
agccctecca
acaggtgtac

ctgcctggtc

taccgcctat
gtttatctta
gtatcatgec
tagcaatatt
catattgcta
aaggctggat
tcttectece
aagaattggg
tgggtgcatt
gcacccatgg
tatcagcgca
gatgagatcg
tgcaatgacg
atgcggatca
ccagcacccg
accctcatga
gaccctgagg
aageegegag
caccaggact
gcceccatceg
accctgecce

aaaggcttct

agagtctata
tttctaatac
tctttgcacc
tctgcatata
atagcagcta
tattctgagt
acagctectg

ttcgaacat
ggageettge
cagaaggagg
gctactgeca
agtacatctt
agggccetgga
tctcgagtga
aactcctggg
tctceceggac
tcaagttcaa
aggagcagta
ggctgaatgg
agaaaaccat
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 gagtgggaga

cgtgctggac tccgacgget

gtggcagcag gggaacgtct

cacgcagaag agcctctccc

tcaccattga aagecttgcct

tgacccctcce ccagtgectce

tgtcctaata aaattaagtt

ggggtggagg gggetggtat

cgggegtctat tgggaaccaa

cgecetectgg gttcaagega

atgcatgacc aggctcagct

ggccaggetg gtctecaact

gctgggatta caggecgtgaa

cacgtgcgga ccgagcggec

cgcgetcget cgetcactga

cgggcggect cagtgagega

tttctcctta cgeatctgtg

cgcectgtag cggegeatta

cacttgccag cgccctageg

tcgecggett tccecgtcaa

ctttacggca cctcgacccc

gcaatgggca gccggagaac aactacaaga

ccttcttcct

tctcatgctc

tgtctccggg

cgagcagcgc

tcctggccct

gcatcatttt

ggagcaaggg

gctggagtgc

ttctectgec

aatttttgtt

cctaatctca

ccactgectcc

gcaggaacce

ggeegegecega

gcgagegcgc

cggtatttca

agegeggegg

ccecgetectt

gctctaaatc

aaaaaacttg

ctacagcaag

cgtgatgcat

taaagtcgac

tgctcgagag

ggaagttgcc

gtctgactag

gcaagttggg

agtggcacaa

tcagcctccce

ttretggtag

ggtgatctac

cttceectgte

ctagtgatgg

ccaaaggtcg

agctgeetgc

caccgcatac

gtgtggtggt

tcgetttctt

gggggctccc

atttgggtea

ctcaccgtgg

gaggctctgc

gagggeceege

atctacgggt

actccagtgc

gtgtccttct

aagacaacct

tcttggctca

gagttgttgg

agacggggtt

ccaccttggce

cttctgattt

agttggccac

cccgacgecce

aggggcegecet

gtcaaagcaa

tacgcgcagc

cccttecttt

tttagggttc

tggttcacgt

ccacgcctcc

acaagagcag

acaaccacta

atcatcacca

ggcatcccetg

ccaccagcect

ataatattat

gtagggcctg

ctgcaatctc

gattccaggc

tcaccatatt

ctcccaaatt

tgtaggtaac

tcectetetg

gggettitgcce

gatgcggtat

ccatagtacg

gtgaccgcta

ctcgeccacgt

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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cgcectgata

tcttgttceca

ggattrttgcc

cgaattttaa

ctgatgeege

gggettgtet

tgtgtcagag

gcctattttt

ttcggggaaa

atccgctcat

tgagtattca

trrtigctca

gagtgggtta

aagaacgttt

gtattgacgc

ttgagtactc

gcagtgctge

gaggaccgaa

atcgttggga

ctgtagcaat

cccggcaaca

cggeectice

gacggttttt

aactggaaca

gatttcggce

caaaatatta

atagttaagc

gctceeggea

gttttcaccg

ataggttaat

tgtgegegga

gagacaataa

acatttccgt

cccagaaacg

catcgaactg

tccaatgatg

cgggcaagag

accagtcaca

cataaccatg

ggagctaacc

accggagctg

ggcaacaacg

attaatagac

ggetggetgg

cgeectttga

acactcaacc

tattggttaa

acgtttacaa

cagceecgac

tccgettaca

tcatcaccga

gtcatgataa

acccctattt

ccctgataaa

gtcgeectta

ctggtgaaag

gatctcaaca

agcactttta

caactcggtc

gaaaagcatc

agtgataaca

getrrrttgc

aatgaagcca

ttgcgcaaac

tggatggagg

titattgetg

cgttggagtc

ctatctcggg

aaaatgagct

ttttatggtg

acccgecaac

gacaagctgt

aacgcgegag

taatggtttc

gtttatttet

tgcttcaata

ttcccttttt

taaaagatgc

gcggtaagat

aagttctgct

gcecgeataca

ttacggatgg

ctgcggecaa

acaacatggg

taccaaacga

tattaactgg

cggataaagt

ataaatctgg

cacgttcttt

ctattcttett

gatttaacaa

cactctcagt

acccgectgac

gaccgtctcce

acgaaagggc

ttagacgtca

ctaaatacat

atattgaaaa

tgeggeattt

tgaagatcag

ccttgagagt

atgtggegeg

ctattctcag

catgacagta

cttacttctg

ggatcatgta

cgagcgtgac

cgaactactt

tgcaggacca

ageccggtgag

aatagtggac

gatttataag

aaatttaacg

acaatctgct

gcgeectgac

gggagctgca

ctcgtgatac

ggtggcactt

tcaaatatgt

aggaagagta

tgccttectg

ttgggtgcac

tttcgeeeeg

gtattatccc

aatgacttgg

agagaattat

acaacgatcg

actcgecttg

accacgatgc

actctagctt

cttctgcget

cgtgggtctc

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4330

4440

4500

4560

4620

4680

4740
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gcggtafcat tgcagcactg gggecagatg gtaageccte cegtatcgta gttatctaca 4800
cgacggggag tcaggcaact atggatgaac gaaatagaca gatcgetgag ataggtgect 4860
cactgattaa gcattggtaa ctgtcagacc aagtttactc atatatactt tagattgatt 4920
taaaacttca tttttaattt aaaaggatct aggtgaagat cctttttgat aatctcatga 4980
ccaaaatccc ttaacgtgag ttttcgttcc actgagegtc agacccegta gaaaagatca 5040
aaggatcttc ttgagatcct tttittctge gegtaatctg ctgettgeaa acaaaaaaac 5100
. caccgctacc ageggtggtt tgtttgecgg atcaagaget accaactctt tttccgaagg 5160
taactggctt cagcagageg cagataccaa atactgtcct tctagtgtag ccgtagttag 5220
gccaccactt caagaactct gtagcaccge ctacatacct cgetctgeta atcctgttac 5280
cagtggectge tgccagtgge gataagtcegt gtcttaccgg gttggactca agacgatagt 5340
taccggataa ggcgeagegg tcgggetgaa cggggggttc gtgeacacag cccagettgg 5400
agcgaacgac ctacaccgaa ctgagatacc tacagcgtga gctatgagaa agegecacge 5460
ttcccgaagg gagaaaggeg gacaggtatc cggtaagegg cagggtegga acaggagage 5520
gcacgaggga gettccaggg ggaaacgect ggtatcttta tagtcetgte gggtttcgee 5580
acctctgact tgagcgtcga ttittgtgat getegtcagg ggggeggage ctatggaaaa 5640
acgccagcaa cgeggecttt ttacggttce tggeettttg ctggectttt getcacatgt 5700
Q10> 3
Q> 24
<212> DNA

<213> Artificial

Q220>
<223> synthesized primer

<400> 3
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tggtgagaga tctggttccc gaaa

210>
211>
212>
213>

220>
<223>

<400>

4

24

DNA
Artificial

synthesized primer

4

tttcgggaac cagatctctc acca

<210>
211>
?212>
<213>

<220>
Q23>

<400>

5

28

DNA
Artificial

synthesized primer

5

aggatccatg aactttctge tgtettgg

<?210>
211>
212>
<213>

<220>
Q223>

<400>

actcgagtta gatccgcata atctgeatgg t

210>
211>
212>
213>

6

31

DNA
Artificial

synthesized primer

6

7

24

DNA
Artificial

28

24

24

28

31
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<220>
223>

<400>

synthesized primer

7

cgcatcatca ccatcaccat tgaa

210>
211>
212>
213>

220>

‘l' <223>

<400>

agctttcaat ggtgatggtg atgatgeggg cC

8

32

DNA
Artificial

synthesized primer

8

29

2101104952 SRIETFH

24

32
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—-&-IgGl Fc

1 —a—pRBDV (Balb3T3)

2 4
Eafime(ug)

[ 1
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—o—plgGl Fc (B16/F10)

—3—plgGl Fc (Balb3T3)
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451

FAHIRE

15 1

-O-PBS

—&-LPPC/RBDVE &
—-LPPC/1gG1 & #2/RBDVE& &
—=-LPPC/RBDVE #2/1gGl % &
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