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ABSTRACT

A pharmaceutical carrier and a pharmaceutical composition
forinhibiting angiogenesis are disclosed. The pharmaceutical
carrier of the present invention comprises: a drug carrier; and
a polypeptide linked to a surface of the drug carrier, wherein
the polypeptide comprises a receptor binding domain of vas-
cular endothelial growth factor.
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PHARMACEUTICAL CARRIER AND
PHARMACEUTICAL COMPOSITION FOR
INHIBITING ANGIOGENESIS

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefits of the Taiwan
Patent Application Serial Number 101104952, filed on Feb.
15, 2011, the subject matter of which is incorporated herein
by reference.

BACKGROUND OF THE INVENTION

[0002] 1.Field of the Invention

[0003] The present invention relates to a pharmaceutical
carrier and a pharmaceutical composition for inhibiting
angiogenesis and, more particularly, to a pharmaceutical car-
rier and a pharmaceutical composition capable of targeting
tumor cells and inhibiting angiogenesis.

[0004] 2. Description of Related Art

[0005] Angiogenesis is one common physiological pro-
cess, which can be found in wound healing, female menstrual
period and fetal growth.

[0006] However, angiogenesis is also one important factor
related to tumor growth. After tumor development, tumor
cells or surrounding tissues may secrete several materials
capable of inducing angiogenesis, and tumor cells also obtain
nutrients through angiogenic blood vessels. In addition,
tumor cells may distribute to circulatory system through
angiogenic blood vessels, and new blood vessels are formed
on other organs to develop metastasis cancer. Hence, the
metastasis of tumor cells is also highly related to angiogen-
esis.

[0007] Since the tumor development is highly related to
angiogenesis, several therapies are developed to inhibit
angiogenesis, in order to inhibit tumor growth. For example,
monoclonal antibody, Avastin, is one effective targeting drug
for inhibiting angiogenesis. However, this drug may be
metabolized or distribute to undesired organs.

[0008] Except for directly inhibiting angiogenesis, some
studies desire to inhibit the function or the generation of
vascular endothelial growth factors, since vascular endothe-
lial growth factors are known as materials inducing angiogen-
esis. When the function or the generation of vascular endot-
helial growth factors is inhibited, the purpose of inhibiting
angiogenesis can be accomplished, and the purpose of inhib-
iting tumor growth can further be obtained.

[0009] Therefore, it is desirable to provide a drug or a
method directed to vascular endothelial growth factors, and
especially a targeting drug or a method using the same, in
order to accomplish the purpose of inhibiting tumor growth
and treating cancer.

SUMMARY OF THE INVENTION

[0010] An object of the present invention is to provide a
pharmaceutical carrier forinhibiting angiogenesis, which can
recognize vascular endothelial growth factor receptor
(VEGFR) to obtain a purpose of releasing drugs in specific
positions.

[0011] Another object of the present invention is to provide
a pharmaceutical composition for inhibiting angiogenesis,
which has a capability to target vascular endothelial growth
factor receptor to obtain a purpose of treating diseases related
10 angiogenesis.
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[0012] To achieve the object, the pharmaceutical carrier for
inhibiting angiogenesis of the present invention comprises: a
drug carrier; and a polypeptide linked to a surface of the drug
carrier, wherein the polypeptide comprises a receptor binding
domain of vascular endothelial growth factor (RBDV).
[0013] In addition, the pharmaceutical composition for
inhibiting angiogenesis of the present invention comprises: a
pharmaceutical carrier; and an active ingredient. Herein, the
pharmaceutical carrier comprises: a drug carrier; and a
polypeptide linked to a surface of the drug carrier, wherein the
polypeptide comprises a receptor binding domain of vascular
endothelial growth factor. In addition, the active ingredient is
encapsulated in the pharmaceutical carrier.

[0014] According to the aforementioned pharmaceutical
carrier and pharmaceutical composition for inhibiting angio-
genesis of the present invention, a polypeptide comprising a
receptor binding domain of vascular endothelial growth fac-
tor is linked to a surface of the drug carrier. Hence, the
pharmaceutical carrier and pharmaceutical composition can
target to vascular endothelial growth factor receptor
(VEGFR), and especially VEGFR on tumor cells to perform
sequential treatments. Preferably, the polypeptide is linked to
the surface of the drug carrier by absorption. More preferably,
the absorption is accomplished by static electric force.
[0015] In the pharmaceutical carrier and pharmaceutical
composition for inhibiting angiogenesis of the present inven-
tion, the weight ratio of the polypeptide to the drug carrier is
0.002-1.0. Preferably, the weight ratio of the polypeptide to
the drug carrier is 0.02-0.6. More preferably, the weight ratio
of the polypeptide to the drug carrier is 0.1-0.4, and for
example, each 50 pg of drug carrier can carry 5-20 ug of the
polypeptide.

[0016] In the pharmaceutical composition for inhibiting
angiogenesis of the present invention, the active ingredient is
an anti-cancer drug or a nucleic acid molecule. Herein, the
nucleic acid molecule can be a gene with treating efficacy,
such as a nucleotide sequence of a receptor binding domain of
vascular endothelial growth factor.

[0017] In addition, in the pharmaceutical carrier and phar-
maceutical composition for inhibiting angiogenesis of the
present invention, the pharmaceutical carrier may further
comprise a nucleic acid molecule linked to the surface of the
drug carrier, wherein the nucleic acid molecule comprises a
nucleotide sequence of a receptor binding domain of vascular
endothelial growth factor. Herein, the nucleic acid molecule
can be linked to the surface of the drug carrier through chemi-
cal bonding or other linking means. Preferably, the nucleic
acid molecule is linked to the surface of the drug carrier by
absorption. More preferably, the absorption is accomplished
by static electric force.

[0018] In one aspect that the surface of the drug carrier is
combined with a nucleic acid molecular comprising a nucle-
otide sequence of a receptor binding domain of vascular
endothelial growth factor or in another aspect that the active
ingredient of the pharmaceutical composition is a nucleic
acid molecule comprising a nucleotide sequence of a receptor
binding domain of vascular endothelial growth factor, after
the pharmaceutical carrier or the pharmaceutical composition
targets to the cells through the polypeptide comprising the
receptor binding domain of vascular endothelial growth fac-
tor, the nucleic acid molecule comprising the nucleotide
sequence of the receptor binding domain of vascular endot-
helial growth factor can enter into the cells and then express
proteins or polypeptides corresponding to the nucleic acid
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molecule inside the cells. The expressed proteins or polypep-
tides of the receptor binding domain of vascular endothelial
growth factor (RBDV) can serve as a competitor to vascular
endothelial growth factor (VEGF). The competition between
the expressed proteins (or polypeptides) of RBDV and endo-
geneous VEGF for vascular endothelial growth factor recep-
tor (including receptor 1 and receptor 2, i.e. VEGFR1 and
VEGFR2) can accomplish the purpose of inhibiting angio-
genesis. It is well known that the growth of tumor cells is
highly related to angiogenesis. Hence, the pharmaceutical
carrier of the present invention can not only inhibit angiogen-
esis, but also inhibit tumor cell growth or treat cancers while
the pharmaceutical carrier targets to vascular endothelial
growth factor receptor of tumor cells.

[0019] In one aspect that the surface of the drug cartier is
combined with a nucleic acid molecular comprising a nucle-
otide sequence of a receptor binding domain of vascular
endothelial growth factor, the weight ratio of nucleic acid
molecule to the drug carrieris 0.01-1.0. Preferably, the weight
ratio of nucleic acid molecule to the drug carrier is 0.1-0.6.
More preferably, the weight ratio of nucleic acid molecule to
the drug carrier is 0.2-0.3, and for example each 50 ug of drug
carrier can carry 10-15 ug of the nucleic acid molecule.

[0020] In the pharmaceutical carrier and pharmaceutical
composition for inhibiting angiogenesis of the present inven-
tion, the polypeptide may further comprise a fragment of
immunoglobulin, and the fragment of immunoglobulin is
linked to the receptor binding domain of vascular endothelial
growth factor.

[0021] Furthermore, in the pharmaceutical carrier and the
pharmaceutical composition for inhibiting angiogenesis of
the present invention, the nucleic acid molecule may be a
plasmid containing the nucleotide sequence of the receptor
binding domain of vascular endothelial growth factor, or a
plasmid containing the nucleotide sequence of the receptor
binding domain of vascular endothelial growth factor and a
nucleotide sequence of a fragment of immunoglobulin. Pref-
erably, the nucleic acid molecule is a plasmid containing the
nucleotide sequence of the receptor binding domain of vas-
cular endothelial growth factor and the nucleotide sequence
of a fragment of immunoglobulin. More preferably, the
nucleic acid molecule is a plasmid that can express the recep-
tor binding domain of vascular endothelial growth factor and
the immunoglobulin together to form a fusion protein.

[0022] In the pharmaceutical carrier and the pharmaceuti-
cal composition for inhibiting angiogenesis of the present
invention, preferably, the receptor binding domain of vascu-
lar endothelial growth factor is a receptor binding domain of
vascular endothelial growth factor A. More preferably, the
receptor binding domain of vascular endothelial growth fac-
tor is a receptor binding domain of human vascular endothe-
lial growth factor A.

[0023] In addition, in the pharmaceutical carrier and the
pharmaceutical composition for inhibiting angiogenesis of
the present invention, preferably, the aforementioned frag-
ment of immunoglobulin is a constant region fragment of
immunoglobulin G1 (IgG). More preferably, the aforemen-
tioned fragment of immunoglobulin is a constant region frag-
ment (Fc) of immunoglobulin G1. Most preferably, the afore-
mentioned fragment of immunoglobulin is a constant region
fragment of human immunoglobulin G1. The immunoglobu-
lin G1, and especially the constant region fragment thereof
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has excellent immune properties, so the treatment effect of the
pharmaceutical carrier and the pharmaceutical composition
can further be improved.

[0024] Inthe pharmaceutical carrier and the pharmaceuti-
cal composition of the present invention, the drug carrier may
be at least one selected from the group consisting of a lipo-
some, a micelle, a microsphere, a nanoparticle, and a den-
drimer. Preferably, the drug carrier is a liposome.

[0025] Since the sequence of the receptor binding domain
of vascular endothelial growth factor may be variant among
different species, one skilled in the art can understand that
sequence similarities between sequences of the receptor bind-
ing domain of vascular endothelial growth factor and the
sequence represented by SEQ ID NO: 1 among different
species may be existed when these sequences are analyzed
with sequence alignment means such as Clustal W or NCBI
BLAST. If some amino acids in the sequence of the receptor
binding domain of vascular endothelial growth factor are
changed to other amino acids with similar properties such as
the exchange between arginine and asparagine and these
changes do not influence the interaction between RBDV and
VEGFR, the changed amino acids and amino acid sequences
are also within the scope of the present invention. Hence, the
proteins or polypeptides with 70-100% sequence similarity to
the sequence represented by SEQ ID NO: 1 can accomplish
the effect of the present invention. Preferably, the receptor
binding domain of vascular endothelial growth factor of the
present invention has 70-100% sequence identity to the
sequence represented by SEQ ID NO: 1. Most preferably, the
amino acid sequence of the receptor binding domain of vas-
cular endothelial growth factor of the present invention is
represented by SEQ ID NO: 1, and the nucleotide sequence
thereof is represented by SEQ ID NO: 2.

[0026] Inthe present invention, the term “similarity” refers
to the percentage of similar amino acid residues. Not only
identical amino acid residues, but also the amino acid resi-
dues with similar properties are defined as similar amino acid
residues. Additionally, the term “identity” refers to the per-
centage of identical amino acid residues or nucleotides.
[0027] The pharmaceutical composition of the present
invention may further comprise a pharmaceutically accept-
able carrier, such as activators, excipients, adjuvants, dispers-
ants, wetting agents, and suspensions.

[0028] In the pharmaceutical compositions of the present
invention, the term “pharmaceutically acceptable carrier”
means that the carrier must be compatible with the active
ingredients (and preferably, capable of stabilizing the active
ingredients) and not be deleterious to the subject to be treated.
In addition, the term “treating” or “treatment” used in the
present invention refers to the application or administration of
the pharmaceutical compositions of the present invention to a
subject with symptoms or tendencies of suffering from cancer
in order to cure, heal, alleviate, relieve, alter, remedy, ame-
liorate, improve, prevent or affect the symptoms or tendencies
of angiogenesis or tumor growth.

[0029] Furthermore, different angiogenesis disease or can-
cers can be treated based on the active ingredients encapsu-
lated in the drug carrier. For example, when 5-FU is encap-
sulated in the drug carrier, the pharmaceutical composition
can be used to treat colon cancer.

[0030] Inaddition, the pharmaceutical compositions of the
present invention can be administered via parenteral, inhala-
tion, local, rectal, nasal, sublingual, or vaginal delivery, or
implanted reservoir. Herein, the term “parenteral delivery”
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includes subcutaneous, intradermic, intravenous, intra-ar-
ticular, intra-arterial, synovial, intrapleural, intrathecal, local,
and intracranial injections.

[0031] Other objects, advantages, and novel features of the
invention will become more apparent from the following
detailed description when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] FIG. 1 is a result showing a targeting activity of
liposome combined with RBDV-1gG1 Fc proteins according
1o Testing Example 1 of the present invention;

[0033] FIG. 2 is a result showing protein expressions of
plasmids containing a nucleotide sequence of RBDV-IgG1 Fe
in cells according to Testing Example 2 of the present inven-
tion;

[0034] FIG. 3 is a result showing protein expressions of
RBDV-IgG1 Fc proteins in vivo according to Testing
Example 5 of the present invention;

[0035] FIG. 4is aresult showing inhibition effect of in vivo
expressed RBDV-IgG1 Fc proteins on tumor cell growth
according to Testing Example 6 of the present invention;
[0036] FIG.5is aresult showing inhibition effect of in vivo
expressed RBDV-IgG1 Fc proteins on tumor cell growth
according to Testing Example 7 of the present invention; and
[0037] FIG. 6 is a graph showing survival rates of mice
according to Testing Example 7 of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0038] The present invention has been described in an illus-
trative manner, and it is to be understood that the terminology
used is intended to be in the nature of description rather than
of limitation. Many modifications and variations of the
present invention are possible in light of the above teachings.
Therefore, it is to be understood that within the scope of the
appended claims, the invention may be practiced otherwise
than as specifically described.

PREPARATIVE EXAMPLE 1

Preparations of a Plasmid Containing a Nucleotide
Sequence of a Receptor Binding Domain of Vascular
Endothelial Growth Factor and a Nucleotide
Sequence of a Fragment of Immunoglobulin G1
(pAAV-MCS/RBDV-IgG1 Fc), and a Plasmid
Containing a Nucleotide Sequence of a Fragment of
Immunoglobulin G1 (pAAV-MCS/1gG1 Fc)

[0039] Total RNAs were extracted from human epidermoid
carcinoma A431, and cDNA fragments of vascular endothe-
lial growth factor (VEGF) were obtained via reverse tran-
scriptase polymerase chain reaction (RT-PCR) by using prim-
ers represented by SEQ 1D NO: 3 (5'-TGG TGA GAG ATC
TGG TTC CCG AAA-3") and SEQ ID NO: 4 (5'-TTT CGG
GAA CCA GAT CTC TCA CCA-3"). The obtained cDNA
fragments were used as a template for sequential polymerase
chain reaction.

[0040] Next, primers containing BamHI restriction site and
Xhol restriction site respectively were used in polymerase
chain reaction (PCR), wherein the forward primer was rep-
resented by SEQ ID NO: 5 (5'-AGG ATC CAT GAA CTT
TCT GCT GTC TTG G-3') and the reverse primer was rep-
resented by SEQ ID NO: 6 (5'-ACT CGA GTT AGA TCC
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GCA TAA TCT GCA TGG T-3"). After PCR, a nucleotide
sequence of human receptor binding domain of VEGF
(RBDV) was obtained, which corresponded to amino acid
residues 1-109 of VEGF protein.

[0041] A nucleotide sequence of a constant region frag-
ment (Fc¢) of immunoglobulin G1 (IgG Fc) was obtained
through PCR, wherein pcDNA3.1 expression plasmids con-
taining Fc and 1L-2 (Invitrogen, USA) were used as a tem-
plate, the forward primer was represented by SEQ ID NO: 7
(5'-CGC ATC ATC ACC ATC ACC ATT GAA-3"), and the
reverse primer was represented by SEQ 1D NO: 8 (5-AGC
TTT CAA TGG TGA TGG TGA TGA TGC GGG CC-3").

[0042] The methods for preparing PCR mixtures to obtain
nucleotide sequences of RBDV and IgG Fc are shown as
follows. First, 1 ul of the template (50 ng/ul), 1 ug of the
forward primer (10 mM), 1 pg of the reverse primer (10 mM),
0.5 ul of Pfu polymerase, 1 pl of ANTP (25 mM) and 5 pl of
PCR buffer solution were mixed, and then de-ionized water
was added into the mixture to a total volume of 50 pl.
[0043] Next, the mixture for PCR was reacted at 94° C. for
30 sec. The primer annealing step was performed at 54° C. for
30 sec, the primer extension step was performed at 72° C. for
2 mM, and the primer annealing step and the extension step
were repeated for 34 cycles. Finally, the mixture was reacted
at 72° C. for 10 min, and stored at 4° C. to complete PCR.
[0044] RBDV fragments obtained from PCR was cut with
BamHI and Xhol restriction enzymes and then ligated to
N-terminal of IgG Fec. The obtained fused fragment of RBDV
and IgG Fc was cut with BamHI and Apal restriction
enzymes, and constructed into a vector of pAAV-MCS (Strat-
agene, USA), and a His-tag is also constructed into the vector.
The forward primer for His-tag was represented by SEQ 1D
NO: 7 (5-CGCATC ATC ACC ATC ACC ATT GAA-3") and
the reverse primer therefor was represented by SEQ IDNO: 8
(5"-AGC TTT CAA TGG TGA TGG TGA TGA TGC GGG
CC-3"). Finally, the accuracy of the constructed sequence of
PAAV-MCS/RBDV-IgGl Fc was confirmed by DNA
sequencing,

[0045] In the following examples, pAAV-MCS/IgG1 Fe
construct containing a His-tag was used as a control.

PREPARATIVE EXAMPLE 2

Expressions of RBDV-1gG1 Fe and IgG1 Fc
Recombinant Proteins

[0046] The obtained pAAV-MCS/RBDV-IgGl Fc and
PAAV-MCS/IgG1 Fc constructs were respectively trans-
formed into human embryonic kidney (HEK) 293T cells (ob-
tained from Food Industry Research and development Insti-
tute), and cultured in Dulbecco’s modified Eagle’s medium
(DMEM; Invitrogen, Gaithersburg, Md., USA) containing
5% fetal bovine serum qualified (FBS; Invitrogen) and 1%
Penicillin-Streptomycin-Amphotericin  (PSA; Biological
industries, NY, USA) at 37° C. and 5% CO, for 48 hr.
[0047] After cell lysed, a supernatant was collected, puri-
fied with protein G-Agarose (Upstate Inc., Lake Placid, N.Y.,
USA), and further purified with nickel-charged His-Trap Hp
affinity column (Amersham Biosciences, Piscataway, N.J.,
USA). Finally, Sephadex G-25 prepacked column (Amer-
sham Biosciences, Uppsala, Sweden) was used to change the
solution into PBS buffer, and the obtained recombinant pro-
teins were concentrated with Microcon Centrifugal Filter
Unit (Millipore, Bedford, Mass., USA).



US 2013/0209542 Al

PREPARATIVE EXAMPLE 3

Preparation of Liposome (LPPC)

[0048] Inthe present example, liposomes were synthesized
according to Yen-Ku Liu, et al., 2011. A Unique and Potent
Protein Binding Nature of Liposome Containing Polyethyl-
enimine and Polyethylene Glycol: A Nondisplaceable Prop-
erty. Biotechnology and Bioengineering. Briefly, two kinds of
lipids and two kinds of polymers were used to prepare lipo-
somes. The lipids were 1,2-Dioleoyl-sn-glycero-3-phospho-
choline (DOPC) and 1,2-dilauroyl-sn-glycero-3-phospho-
choline (DLPC), and both of them were available from Avanti
Polar Lipids (Alabaster, Ala.). The polymers were polyethyl-
ene glycol (PEG, MW 15000 and 8000) and Polyetherimide
(PEI, MW 25000). The molar ratio of phospholipids:PEG:
PEI was about 13:5:5.

PREPARATIVE EXAMPLE 4

Preparation of Liposome Labeled with DiO
(DiO-LPPC Complex)

[0049] 100 pl of liposomes obtained from Preparative
Example 3 and 10 pl of 2.5 mM DiO solution was mixed and
placed for 30 min. Next, 1 ml of de-ionized water was added
into the mixture, and the mixture was put into a centrifuge to
remove the supernatant. DiO used herein is a fluorescent
material.

[0050] Then, the precipitant was re-suspended with 100 pl
of de-ionized water to obtain liposomes labeled with DiO of
the present example (DiO-LPPC complex).

TESTING EXAMPLE 1

Evaluation of Targeting Activity of RBDV-IgG1 Fc
on DiO-LPPC Complex

[0051] 50 ug of DIO-LPPC complex was incubated with 0,
0.24,0.48,2.4, or 4.8 ng of RBDV-IgG1 Fe or IgG1 Fe for 30
min. The complexes formed by protein and DiO-LPPC (i.e.
RBDV-1gG1 Fe-DiO-LPPC complex or IgG1 Fe-DiO-LPPC
complex) were introduced into B16/F10 cells, and then the
fluorescence intensity of D10 was analyzed with flow cytom-
eter. B16/F10 cells used herein were cells that can express
VEGFR-1 and VEGFR-2.

[0052] The result is shown in FIG. 1, wherein the X-axis
indicates the amount of recombinant proteins, and the Y-axis
indicates the fluorescence intensity of DiO. As shown in FIG.
1, as the amount of the recombinant proteins increased, more
RBDV-IgG1 Fe-DiO-LPPC complex can bind to cells (as
shown in RBDV-IgG1 Fc in FIG. 1) compared to IgG1 Fe-
DiO-LPPC complex (as shown in IgG1 Fe in FIG. 1). This
result indicates that RBDV-IgG1 Fc-DiO-LPPC complex has
targeting ability to cells by the binding of RBDV-IgG1 Fe
protein to VEGFR on cells.

TESTING EXAMPLE 2

Evaluation of in Vitro Transfection Efficiency of
RBDV-IgG1 Fe DNA-LPPC Complex

[0053] B16/F10and Balb3T3 cells were used in the present
example, wherein Balb3T3 cells are cells that do not express
VEGFR.

[0054] B16/F10 and Balb3T3 cells were transfected with
pAAV-MCS/RBDV-IgG1l Fc (pRBDV) and pAAV-MCS/
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1gG1 Fe (plgG1 Fc). The transfected cells were cultured with
the same medium and methods illustrated above. After 48 hr,
the cells were analyzed with ELISA at different culturing
time points.

[0055] The process for performing ELISA is shown as fol-
lows. First, a 96-well plate was coated with anti-His-tag anti-
bodies, and placed overnight. Next, the plate was washed with
PBST for three times, and water in the plate was removed.
Then, the plate was fixed with skim milk powder for 1 hr and
washed with PBST for three times, and water in the plate was
removed.

[0056] Medium containing B16/F10 and Balb3T3 cells
transfected with pAAV-MCS/RBDV-IgG1 Fe¢ (pRBDV) and
PAAV-MCS/IgG1 Fe (plgG1 Fc) was added into the 96-well
plate and reacted for 1 hr to make anti-His-tag antibodies
recognize expressed proteins. The plate was washed with
PBST for three times, and then water in the plate was further
removed.

[0057] Anti-human IgG HRP antibodies were added into
the plate and reacted for 1 hr. The plate was washed with
PBST for three times, and then water in the plate was further
removed. TMB solution was added therein and stained for 20
min, and then 1 N HCl was added therein to stop the reaction.
The result was measured with ELISA reader under 450 nm.
[0058] FIG. 2 shows an ELISA result, wherein the X-axis
indicates the incubation time, and the Y-axis indicates the
concentration of expressed proteins. B16/F10 cells trans-
fected with pAAV-MCS/RBDV-IgG1 Fc can steadily express
RBDV-IgGG1 Fe proteins, but there are no target proteins
expressed by Balb3T3 cells. This result indicates that RBDV-
IgG1 Fe proteins can be expressed by cells when the plasmid
containing RBDV-IgG1 Fe gene was transfected into cells
capable of expressing VEGFR.

PREPARATIVE EXAMPLE 5

Preparation of Liposome Carrying with Lipophilic
Drug (Dil-LPPC Complex)

[0059] 100 pl of liposomes prepared in Preparative
Example 3 were mixed with 10 pl of 10 mM Dil solution and
placed for 30 min. Next, 1 ml of de-ionized water was added
into the mixture, and the mixture was put into a centrifuge to
remove the supernatant. Dil used herein is a fluorescent lipo-
philic drug.

[0060] Then, the precipitant was re-suspended with 100 1l
of de-ionized water to obtain liposomes carrying with lipo-
philic drug (Dil-LPPC complex).

TESTING EXAMPLE 3

Evaluation of in Vivo Targeting Activity of
RBDV-1gG1 Fc on Dil-LPPC Complex

[0061] 20 pg of RBDV-IgGl Fc proteins was incubated
with 1 mg of Dil-LPPC complex to obtain complexes of
RBDV-IgG1 Fc proteins and liposomes carrying with Dil
(RBDV-IgG1 Fe-Dil-LPPC complex). Herein, Dil is a red
fluorescent lipophilic drug.

[0062] C57/BL6 mice were used in the present testing
example. B 16/F10 cells were injected into right flanks of
mice, and Balb3T3 cells were injected into left flanks of mice.
When the tumor average volume was up to 50 mm>, RBDV-
1gG1 Fe-Dil-LPPC complexes were subcutaneously injected
into both the right and left flanks. At 0, 48 and 72 hr post-
injection, Caliper IVIS system (IVIS Spectrum) was used to
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observe the in vivo distribution of RBDV-IgG1 Fe-Dil-LPPC
complexes in the C57/BL6 mice. The absorption wavelength
of Dil is 600 nm, and the emission wavelength thereof is 465
nm.

[0063] The result indicates that lipophilic drug Dil can be
carried into B16/F10 cells by the complexes of RBDV-IgG1
Fe proteins and liposomes. In addition, the result also indi-
cates that the complexes of RBDV-IgG1 Fe proteins and
liposomes only targeted to B16/F10 cells, and did not target to
other cells and organs.

[0064] Hence, the complexes of RBDV-IgG!1 Fc proteins
and liposomes have targeting ability to tumor cells, and espe-
cially to tumor cells capable of expressing VEGFR. In addi-
tion, the complexes of RBDV-1gG1 Fc proteins and lipo-
somes also can be used to carry drugs to target positions.
Therefore, when the complexes of RBDV-1gG1 Fe proteins
and liposomes are used as pharmaceutical carriers, the
RBDV-IgG1 Fe proteins can be used as targeting molecules
and the liposomes can be used as drug carriers to carry drugs,
so the effect of treating cancers or diseases related to angio-
genesis can be accomplished.

TESTING EXAMPLE 4

Evaluation of in Vivo Targeting Activity of
RBDV-1gG1 Fe on LPPC Complex

[0065] 100 pg of reporter plasmid DNA was mixed with 1
mg liposomes, and then mixed with 20 ug of RBDV-IgG1 Fe.
The reporter plasmid DNA used herein was pAsRed2-N1,
which carries red fluorescent proteins under the control of
CMYV promoter.

[0066] C57/BL6 mice were used in the present testing
example. B16/F10 cells were injected into right flanks of
mice, and Balb3T3 cells were injected into left flanks of mice.
When the tumor size reached to 50 mm?, RBDV-IgG1l
Fe/LPPC complexes carrying with the reporter plasmid DNA
were subcutaneously injected into both the right and left
flanks.

[0067] At 0, 2,3 and 6 day post-injections, Caliper IVIS
system (IVIS Spectrum) was used to observe the in vivo
distribution of RBDV-IgG1 F¢/LPPC complexes in the C57/
BL6 mice. The absorption wavelength for observing red fluo-
rescent proteins expressed by pAsRed2-N1 is 600 nm, and the
emission wavelength thereof is 465 nm.

[0068] The result indicates that RBDV-1gG1 Fc/LPPC
complexes only targeted to B16/F10 cells, and did not target
to other cells and organs.

[0069] Hence, the complexes of RBDV-IgG1 Fc proteins
and liposomes have targeting ability to tumor cells and can
introduce DNA to target positions. Therefore, when the com-
plexes of RBDV-Ig(G1 Fe proteins and liposomes are used as
pharmaceutical carriers, the complexes can carry DNA and
the complexes carrying with DNA can be applied to gene
therapies or other therapies for cancers or diseases related to
angiogenesis.

TESTING EXAMPLE 5

In Vivo Expression of RBDV-1gG1 Fe Protein

[0070] Complexes of LPPC and RBDV-IgG!1 Fc proteins
(LPPC/RBDV protein), complexes of LPPC, pAAV-MCS/
IgG1 Fc and RBDV-IgG1 Fe proteins (LPPC/IgG1 plasmid/
RBDV protein), complexes of LPPC, pAAV-MCS/RBDV-
IgG1 Fe and IgG1 Fe proteins (LPPC/RBDV plasmid/IgG1
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protein), and complexes of LPPC, pAAV-MCS/RBDV-1gG1
Fc and RBDV-IgG1 Fc proteins (LPPC/RBDV plasmid/
RBDV protein) were used in the present example; and PBS
buffer was used as a control. Herein, the mixed ratio of pro-
teins:plasmids:and liposomes was 1 ug:5 ug:50 pg.

[0071] LPPC/RBDV protein, LPPC/IgG1 plasmid/RBDV
protein, LPPC/RBDV plasmid/IgG1 protein, LPPC/RBDV
plasmid/RBDV protein, and PBS buffer were subcutaneously
injected into C57/BL6 mice (6-8 weeks of age), and serum
thereof was collected at different time points and analyzed
with ELISA.

[0072] FIG. 3 shows an ELISA result, wherein the X-axis
indicates the amount of the proteins, and the Y-axis indicates
the fluorescence intensities emitted from DiO. As shown in
FIG. 3, the complexes carrying with IgG1 plasmid or RBDV
plasmid (i.e. LPPC/IgG1 plasmid/RBDV protein, LPPC/
RBDV plasmid/IgG1 protein and LPPC/RBDV plasmid/
RBDV protein) can express proteins. Especially, the com-
plexes carrying with RBDV plasmid (i.e. LPPC/RBDV
plasmid/IgG1 protein and LPPC/RBDV plasmid/RBDV pro-
tein) can steadily express RBDV-IgG1 Fc proteins.

TESTING EXAMPLE 6

Inhibiting Ability of in Vivo Expressed RBDV-IgG1
Fc Proteins to Tumor Cells

[0073] C57/BL6 mice (6-8 weeks of age) were inoculated
with 1x10° cells subcutaneously in 100 m] PBS. When the
tumor average volume was up to 30 mm> (about 9 days post-
injection), mice were intravenously (i.v.) injected with the
complexes as illustrated in Testing Example 5; and PBS
buffer was used as a control.

[0074] Then, the tumor volume was measured at different
time points, and the result is shown in FIG. 4, wherein the
X-axis indicates days of post-injections, and the Y-axis indi-
cates the average volume of tumors. The result shows that the
growth of tumor cells can be significantly inhibited when the
mice were administered with the complexes containing
RBDV plasmids (i.e. LPPC/RBDV plasmid/IgG1 protein and
LPPC/RBDV plasmid/RBDV protein). Especially, when the
mice were administered with LPPC/RBDV plasmid/RBDV
protein, the growth rate of tumor cells was greatly decreased.

[0075] This result indicates when liposomes carrying with
plasmids containing RBDV gene, the plasmids can express
RBDV proteins in vivo and therefore the effect of inhibiting
tumor growth can be obtained. In addition, when liposomes
further carry with RBDV-Ig(1 Fc protein, the effect of inhib-
iting the tumor growth can further be improved due to the
targeting ability of RBDV-IgG1 Fc protein to tumor cells.

TESTING EXAMPLE 7

Inhibition of Tumor Growth by in Vivo Expressed
RBDV-IgG1 Fe Proteins

[0076] The method for performing the present example was
the same as that performed in Testing Example 6, except the
following differences. When the tumor average volume was
up to 30 mm”® (about 9 days post-injection), the mice were
intravenously (i.v.) injected with the complexes, PBS or
empty liposomes; and the mice were intravenously (i.v.)
injected with the complexes, PBS or empty liposomes again
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at 11 days post-injection. In addition, when the tumor average
volume was up to 2500 mm?, the mice were sacrificed.

[0077] The complexes used in the present example com-
prised complexes of LPPC and RBDV-IgG1 Fc proteins
(LPPC/RBDV protein), complexes of LPPC and IgGl Fc
proteins (LPPC/IgG1 protein), complexes of LPPC, pAAV-
MCS/RBDV-IgG1 Fe¢ and RBDV-1gG1 Fe proteins (LPPC/
RBDV plasmid/RBDV protein), and complexes of LPPC,
PAAV-MCS/IgG1 Fc and RBDV-IgG1 Fc proteins (LPPC/
IgG1 plasmid/RBDV protein).

[0078] Theresults of the present example are shown in FIG.
5 and FIG. 6. As shown in FIG. 5, only the complexes con-
taining RBDV plasmids (i.e. LPPC/RBDV plasmid/RBDV
protein) can inhibit the tumor growth. In addition, as shown in
FIG. 5, only the mice those injected with complexes contain-
ing RBDV plasmids (i.e. LPPC/RBDV plasmid/RBDV pro-
tein) had survival rate of 100% within 40 days.
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[0079] Hence, from the results shown in FIG. 5 and F1G. 6,
the inhibition effect on the tumor growth as well as the sur-
vival rate of mice can be increased when RBDV-IgG1 pro-
teins were expressed in vivo.

[0080] In conclusion, RBDV-IgG1 proteins contained in
the complexes of RBDV-IgG1 proteins and liposomes can
target to tumor cells, and the liposomes contained therein can
carry DNA or plasmids capable of expressing RBDV pro-
teins. Hence, when RBDV-IgG1 proteins and DNA (or plas-
mids) capable of expressing RBDV proteins are prepared
with drug carriers such as liposomes to form a pharmaceutical
composition, the purpose of inhibiting angiogenesis and
tumor growth can be obtained through in vivo expressing
RBDV proteins, and the survival rate can further be improved.
[0081] Although the present invention has been explained
in relation to its preferred embodiment, it is to be understood
that many other possible modifications and variations can be
made without departing from the spirit and scope of the
invention as hereinafter claimed.

SEQUENCE LISTING

«<160> NUMBER OF SEQ ID NOS: 8
«210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 1

LENGTH: 352

TYPE: PRT

ORGANISM: Artificial
FEATURE :

OTHER INFORMATION: fusion protein containing the receptor binding

domain of human VEGF-2 and the constant region fragment of human

Igal
<400> SEQUENCE: 1

Met Asn Phe Leu Leu
1 5

Ala
10

Ser Trp Ser Leu Leu Leu Leu

Ala Gln Ala Ala Pro Met Ala Glu

25

Lys Trp Ser

20

Gly

Glu Val Vval Phe

40

Met Val Gln

45

His
35

His Lys Asp Tyr

Ile Glu Thr Val Ile Phe Gln

60

Leu Glu

55

His Pro

50

Cys Asp

Glu
65

Ile Glu Ile Phe

70

Val
75

Tyr Lys Pro Ser Cys Pro Leu

Gly Gly Glu Glu

90

Asn Leu Val Pro

85

Cys Cys Asp Gly Cys

Ile Thr

100

Ser Asn Met Gln Ile Met Arg Ile Ile Ser Ser

105
Thr

Thr Ala

125

Ser Cys Asp His Pro Pro Pro

115

Lys Cys

120

Cys

Val Phe

135

Leu Gly Pro Ser Leu Phe Pro Pro Pro

130

Gly Lys

140
Met

Ile Thr

150

Leu Ser Pro Glu Val Thr Val Val

145

Arg Cys

155

Glu Glu Val Phe Asn Val

170

Pro
165

Ser His Asp Lys Trp Tyr

Ala Thr Pro Glu Glu Gln

185

Asn
180

Glu Val His Lys Lys Arg

Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln

Leu His

15

Tyr

Gly Gln

30

Gly

Arg Ser Tyr

Tyr Pro Asp

Met Arg Cys

80
Thr Glu
95

Glu

Glu
110

Pro Lys

Pro Glu Leu

Lys Asp Thr

Val Val

160

Asp

Asp Gly Val

175

Tyr Asn Ser

190
Leu

Asp Trp
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-continued

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
280 295 300

Thr Val Asp Lys Ser Arg Trp Gln Gln 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
325 330 335

Leu Ser Pro Gly Lys Val Asp Glu Gly Pro His His His His His His
340 345 350

<210> SEQ ID NO 2

<211> LENGTH: 5700

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: cloned plasmid containing the receptor bindiing
domain of human VEGF-A and the constant region fragment of human
IgGl

<400> SEQUENCE: 2
cctgcaggca geotgegeget cgetegcetcea ctgaggccege cegggcaaag cecgggegte 60

gggcgacctt tggtegeeeg gectcagtga gcgagegage gcgcagagag ggagtggeca 120

actccatcac taggggttce tgeggecgca cgegtggage tagttattaa tagtaatcaa 180
ttacggggte attagttcat agcccatata tggagttceg cgttacataa cttacggtaa 240
atggcccgece tggctgaceyg cccaacgacce cccgeccatt gacgtcaata atgacgtatg 300

tteccatagt aacgtcaata gggactttce attgacgtca atgggtggag tatttacggt 360

aaactgccca cttggcagta catcaagtgt atcatatgec aagtacgecc cctattgacg 420
tcaatgacgg taaatggccc gectggcatt atgeccagta catgacctta tgggacttte 480
ctacttggca gtacatctac gtattagtca tcgetattac catggtgatg cggttttgge 540
agtacatcaa tgggcgtgga tagcggtttg actcacgggg atttccaagt ctccacccca 6§00
ttgacgtcaa tgggagttty ttttgcacca aaatcaacgg gactttccaa aatgtcgtaa 660

caactccgee ccattgacge aaatgggegg taggegtgta cggtgggagg tctatataag 720

cagagctegt ttagtgaacc gtcagatcge ctggagacge catccacget gttttgacct 780
ccatagaaga caccgggacc gatccagect ccgeggatte gaatccegge cgggaacggt 840
gcattggaac gcggattecc cgtgccaaga gtgacgtaag taccgcctat agagtctata 900
ggcccacaaa aaatgctttc ttcttttaat atactttttt gtttatctta tttctaatac 960

tttcecctaat ctetttecttt cagggcaata atgatacaat gtatcatgcc tcetttgcacc 1020

attctaaaga ataacagtga taatttctgg gttaaggcaa tagcaatatt tetgecatata 1080
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-continued

aatatttctg catataaatt gtaactgatg taagaggttt catattgcta atagcagcta 1140
caatccagct accattctge ttttatttta tggttgggat aaggctggat tattctgagt 1200
ccaagctagg cccttttget aatcatgttc atacctctta tettcectcececce acagctectyg 1260
ggcaacgtge tggtetgtgt getggeccat cactttggea aagaattggg attcgaacat 1320
cgattgaatt ccccggggat ccatgaactt tctgctgtcet tgggtgcatt ggagecttge 1380
cttgctgete tacctccacc atgccaagtg gtcccaggcet gcacccatgg cagaaggagg 1440
agggcagaat catcacgaag tggtgaagtt catggatgtc tatcagcgca gctactgcca 1500
tccaatcgag accctggtgg acatcttcca ggagtaccct gatgagatcg agtacatctt 1560
caagccatcce tgtgtgecee tgatgegatg cgggggcetge tgcaatgacg agggcectgga 1620
gtgtgtgcce actgaggagt ccaacatcac catgcagatt atgcggatca tctcgagtga 1680
gcccaaatct tgtgacaaaa ctcacacatg cccaccgtge ccagcacceg aactectggg 1740
gggaccgtca gtcttecctet tecccccaaa acccaaggac accctcatga teteccggac 1800
ccectgaggte acatgegtgg tggtggacgt gagccacgaa gaccctgagg tcaagttcaa 1860
ctggtacgty gacggegtgg aggtgcataa tgccaagaca aagecgeggg aggagcagta 1920
caacagcacg taccgtgtgg tcagcgtcct caccgtectg caccaggact ggctgaatgg 1980
caaggagtac aagtgcaagg tctccaacaa agcectcceca gececcatcg agaaaaccat 2040
ctccaaagee aaggggcage cccgagaacc acaggtgtac accctgecce catcccggga 2100
tgagctgacc aagaaccagg tcagcctgac ctgectggtc aaaggcttct atcccagcga 2160
catcgeegty gagtgggaga gcaatgggca gccggagaac aactacaaga ccacgectce 2220
cgtgctggac tccgacggcet ccttettect ctacagcaag ctcaccgtgg acaagagcag 2280
gtggcagcag gggaacgtct tctcatgctc cgtgatgcat gaggctctgce acaaccacta 2340
cacgcagaag agcctctcce tgtcteccggg taaagtcgac gagggcccgce atcatcacca 2400
tcaccattga aagcttgcct cgagcagegce tgctcgagag atctacgggt ggcatcecctg 2460
tgaccectee ccagtgecte tectggeccet ggaagttgec actccagtge ccaccagect 2520
tgtcctaata aaattaagtt gcatcatttt gtctgactag gtgtccttcect ataatattat 2580
ggggtggagg ggggtggtat ggagcaaggg gcaagttggg aagacaacct gtagggectg — 2640
cggggtctat tgggaaccaa gctggagtge agtggcacaa tcettggctca ctgcaatcte 2700
cgcctectgg gttcaagecga ttcetectgee tcagectccee gagttgttgg gattccagge 2760
atgcatgacc aggctcaget aatttttgtt tttttggtag agacggggtt tceaccatatt 2820
ggccaggety gtetecaact cctaatcetea ggtgatctac ccaccttygge cteccaaatt 2880
gctgggatta caggcgtgaa ccactgctcec cttecctgte cttetgattt tgtaggtaac 2940
cacgtgcgga ccgageggec gcaggaaccce ctagtgatgg agttggccac tccctctetg 3000
cgcgeteget cgctcactga ggcecgggcga ccaaaggtcg cccgacgece gggctttgee 3060
cgggeggect cagtgagega gegagegege agetgectge aggggcegect gatgeggtat 3120
tttctectta cgcatctgtyg cggtatttca caccgcatac gtcaaagcaa ccatagtacg 3180
cgeectgtag cggcgcatta agecgeggegg gtgtggtggt tacgcgcage gtgaccgeta 3240
cacttgccag cgccctageg cccgctectt tegetttett cecttecttt ctegecacgt 3300
tecgecggett tcecccgtcaa gctctaaatce gggggetccee tttagggttce cgatttagtyg 3360

ctttacggca cctcgacccc aaaaaacttg atttgggtga tggttcacgt agtgggccat 3420
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-continued

cgcectgata gacggttttt cgcecectttga cgttggagte cacgttcettt aatagtggac 3480
tcttgtteca aactggaaca acactcaacc ctatctcggg ctattctttt gatttataag 3540
ggattttgce gatttecggec tattggttaa aaaatgaget gatttaacaa aaatttaacg 3600
cgaattttaa caaaatatta acgtttacaa ttttatggtg cactctcagt acaatctgcet 3660
ctgatgcege atagttaage cagcccecgac accegcecaac acccegctgac gegecctgac 3720
gggcttgtct gctceccggca tcecgcttaca gacaagctgt gaccgtcectcee gggagctgcea 3780
tgtgtcagag gttttcaccg tcatcaccga aacgcgcgag acgaaagggc ctcgtgatac 3840
gcctattttt ataggttaat gtcatgataa taatggttte ttagacgtca ggtggcactt 3900
tteggggaaa tgtgegegga acccectattt gtttattttt ctaaatacat tceaaatatgt 3960
atccgctcat gagacaataa ccctgataaa tgcttcaata atattgaaaa aggaagagta 4020
tgagtattca acatttccgt gtcgcectta ttcecttttt tgcggcattt tgccttecty 4080
tttttgctca cccagaaacyg ctggtgaaag taaaagatgc tgaagatcag ttgggtgcac 4140
gagtgggtta catcgaactg gatctcaaca gcggtaagat ccttgagagt tttegeccecg 4200
aagaacgttt tccaatgatyg agcactttta aagttctget atgtggegeg gtattatece 4260
gtattgacge cgggcaagag caactcggtc gccgcataca ctattctcag aatgacttgg 4320
ttgagtactc accagtcaca gaaaagcatc ttacggatgg catgacagta agagaattat 4380
gcagtgctgc cataaccatg agtgataaca ctgcggccaa cttacttctg acaacgatcg 4440
gaggaccgaa ggagctaacc gettttttge acaacatggg ggatcatgta actcgecttg 4500
atecgttggga accggagetyg aatgaageca taccaaacga cgagegtgac accacgatge 4560
ctgtagcaat ggcaacaacyg ttgcgcaaac tattaactgg cgaactactt actctagett 45620
ccecggcaaca attaatagac tggatggagg cggataaagt tgcaggacca cttcectgeget 4680
cggcecttee ggctggectgg tttattgetg ataaatctgg agceggtgag cgtgggtete 4740
gcggtatcat tgcagcactg gggccagatg gtaagcccte cecgtatcgta gttatctaca 4800
cgacggggag tcaggcaact atggatgaac gaaatagaca gatcgetgag ataggtgect 4860
cactgattaa gcattggtaa ctgtcagacc aagtttactc atatatactt tagattgatt 4920
taaaacttca tttttaattt aaaaggatct aggtgaagat cctttttgat aatctcatga 4980
ccaaaatccce ttaacgtgag ttttcgttce actgagcgtc agaccccgta gaaaagatca 5040
aaggatcttc ttgagatcet ttttttetge gegtaatctg ctgettgcaa acaaaaaaac 5100
caccgctace ageggtggtt tgtttgecgg atcaagaget accaactcett tttecgaagg 5160
taactggctt cagcagagcg cagataccaa atactgtcct tctagtgtag ccgtagttag 5220
gccaccactt caagaactct gtagcaccgce ctacatacct cgctectgcta atcctgttac 5280
cagtggctge tgccagtggce gataagtcgt gtcttaccgg gttggactca agacgatagt 5340
taccggataa ggcgecagegg tegggctgaa cggggggtte gtgcacacag cccagettgg 5400
agecgaacgac ctacaccgaa ctgagatace tacagegtga getatgagaa agegecacge 5460
tteccgaagyg gagaaaggceyg gacaggtatce cggtaagegg cagggtcegga acaggagage 5520
gcacgaggga gcttceccaggyg ggaaacgect ggtatcttta tagtcctgte gggtttcegec 5580
acctctgact tgagcgtcga tttttgtgat gectegtcagg ggggcggage ctatggaaaa 5640

acgccagcaa cgeggecttt ttacggttec tggecttttyg ctggectttt getcacatgt 5700
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<210> SEQ ID NO 3

«211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthesized primer

<400> SEQUENCE: 3

tggtgagaga tctggttccc gaaa

<210> SEQ ID NO 4

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthesized primer

<400> SEQUENCE: 4

tttcgggaac cagatctcte acca

<210> SEQ ID NO 5

<211> LENGTH: 28

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthesized primer

<400> SEQUENCE: 5

aggatccatg aactttctge tgtcttgy

<210> SEQ ID NO 6

<211> LENGTH: 31

<212> TYPE: DNA

<213> ORGANISM: Artificial

«220> FEATURE:

<223> OTHER INFORMATION: synthesized primer

<400> SEQUENCE: 6

actcgagtta gatcegeata atctgeatgg t

<210> SEQ ID NO 7

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthesized primer

<400> SEQUENCE: 7

cgcatcatca ccatcaccat tgaa

<210> SEQ ID NO 8

<211> LENGTH: 32

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthesized primer

<400> SEQUENCE: 8

agctttcaat ggtgatggtg atgatgeggg cc

24

24

28

31

24

32
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What is claimed is:

1. A pharmaceutical carrier for inhibiting angiogenesis,
comprising:

a drug carrier; and

a polypeptide linked to a surface of the drug carrier,

wherein the polypeptide comprises a receptor binding
domain of vascular endothelial growth factor.

2. The pharmaceutical carrier as claimed in claim 1,
wherein the receptor binding domain of vascular endothelial
growth factor is a receptor binding domain of vascular endot-
helial growth factor A.

3. The pharmaceutical carrier as claimed in claim 1,
wherein the polypeptide further comprises a fragment of
immunoglobulin, and the fragment of immunoglobulin is
linked to the receptor binding domain of vascular endothelial
growth factor.

4. The pharmaceutical carrier as claimed in claim 3,
wherein the fragment of immunoglobulin is a constant region
fragment of immunoglobulin G1.

5. The pharmaceutical carrier as claimed in claim 1, further
comprising a nucleic acid molecule linked to the surface of
the drug carrier, wherein the nucleic acid molecule comprises
a nucleotide sequence of a receptor binding domain of vas-
cular endothelial growth factor.

6. The pharmaceutical carrier as claimed in claim 5,
wherein the nucleic acid molecule is a plasmid containing the
nucleotide sequence of the receptor binding domain of vas-
cular endothelial growth factor.

7. The pharmaceutical carrier as claimed in claim 6,
wherein the nucleic acid molecule is a plasmid containing the
nucleotide sequence of the receptor binding domain of vas-
cular endothelial growth factor and a nucleotide sequence of
a fragment of immunoglobulin.

8. The pharmaceutical carrier as claimed in claim 7,
wherein the fragment of immunoglobulin is a constant region
fragment of immunoglobulin G1.

9. The pharmaceutical carrier as claimed in claim 1,
wherein the polypeptide is linked to the surface of the drug
carrier by absorption.

10. The pharmaceutical carrier as claimed in claim 5,
wherein the nucleic acid molecule is linked to the surface of
the drug carrier by absorption.

11. The pharmaceutical carrier as claimed in claim 1,
wherein the drug carrieris atleast one selected from the group
consisting of a liposome, a micelle, a microsphere, a nano-
particle, and a dendrimer.

12. A pharmaceutical composition for inhibiting angiogen-
esis, comprising:

11
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a pharmaceutical carrier comprising: a drug carrier; and a
polypeptide linked to a surface of the drug carrier,
wherein the polypeptide comprises a receptor binding
domain of vascular endothelial growth factor; and

an active ingredient encapsulated in the pharmaceutical
carrier.

13. The pharmaceutical composition as claimed in claim
12, wherein the receptor binding domain of vascular endot-
helial growth factor is a receptor binding domain of vascular
endothelial growth factor A.

14. The pharmaceutical composition as claimed in claim
12, wherein the polypeptide further comprises a fragment of
immunoglobulin, and the fragment of immunoglobulin is
linked to the receptor binding domain of vascular endothelial
growth factor.

15. The pharmaceutical composition as claimed in claim
14, wherein the fragment of immunoglobulin is a constant
region fragment of immunoglobulin G1.

16. The pharmaceutical composition as claimed in claim
12, wherein the pharmaceutical carrier further comprises: a
nucleic acid molecule linked to the surface of the drug carrier,
and the nucleic acid molecule comprises a nucleotide
sequence of a receptor binding domain of vascular endothe-
lial growth factor.

17. The pharmaceutical composition as claimed in claim
16, wherein the nucleic acid molecule is a plasmid containing
the nucleotide sequence of the receptor binding domain of
vascular endothelial growth factor.

18. The pharmaceutical composition as claimed in claim
17, wherein the nucleic acid molecule is a plasmid containing
the nucleotide sequence of the receptor binding domain of
vascular endothelial growth factor and a nucleotide sequence
of a fragment of immunoglobulin.

19. The pharmaceutical composition as claimed in claim
18, wherein the fragment of immunoglobulin is a constant
region fragment of immunoglobulin G1.

20. The pharmaceutical composition as claimed in claim
16, wherein the polypeptide is linked to the surface of the drug
carrier by absorption.

21. The pharmaceutical composition as claimed in claim
12, wherein the active ingredient is an anti-cancer drug or a
nucleic acid molecule, wherein the nucleic acid molecule
comprises a nucleotide sequence of a receptor binding
domain of vascular endothelial growth factor.

22. The pharmaceutical composition as claimed in claim
12, wherein the drug carrier is at least one selected from the
group consisting of a liposome, a micelle, a microsphere, a
nanoparticle, and a dendrimer.
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