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HUMANIZED ANTI-BASIGIN ANTIBODIES AND THE USE THEREOF

FIELD OF THE INVENTION

[0001] The present disclosure generally relates to humanized anti-BASIGIN

antibodies and the use thereof.
BACKGROUND

[0002] BASIGIN (also known as EMMPRIN, Neurothelin and M6 antigen) is a
highly glycosylated transmembrane glycoprotein with a molecular weight of 50 to 60
kD and is a member of the immunoglobulin superfamily (IgSF). In humans,
BASIGIN has 269 amino acids, which can be divided into extracellular,
transmembrane and intracellular regions, wherein the first 21 residues from
N-terminal translation start point constitute signal peptide, residues 22-205 constitute
extracellular domain, residues 206-229 constitute transmembrane region with typical
leucine zipper structure, residues 230-269 at C-terminal constitute intracellular

domain.

[0003] It has been shown that BASIGIN is overexpressed in many types of human
solid tumors such as lung cancer, liver cancer, cervical cancer, colon cancer, breast
cancer, ovarian cancer, esophageal cancer or gastric cancer. Previous studies have
shown that BASIGIN molecules are important functional membrane proteins in tumor
progression and are involved in a variety of cancer-related phenomena such as the

following:

[0004] i. BASIGIN mediates the adhesion and metastasis of tumor cells.
BASIGIN expressed on the surface of tumor cells interacts with vinclin to promote
pseudopodia formation, spread and adhesion of tumor cells; interacts with annexin II
to promote the secretion of MMP-2 in tumor cells; accelerates the degradation of the
surrounding matrix and promotes the tumor metastasis through stimulating tumor

cells and fibroblasts around tumor cells to secret various extracellular matrix
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metalloproteinase (MMP), for example MMP-1, MMP-2, MMP-3, MMP-11,
MT1-MMP and MT2-MMP etc.

[0005] ii. BASIGIN is involved in the anaerobic metabolism of tumor cells.
BASIGIN is an important molecular chaperone of monocarboxylate transporter
MCT-1 and MCT-4. BASIGIN can interact with MCT-1 and MCT-4 to assist their
correct positioning on the cell membrane and continue to regulate their transportation
of lactate metabolites. As the tumor cells rely mainly on anaerobic metabolism to
produce energy, BASIGIN regulates the energy metabolism and the function of tumor

cells indirectly through the expression of MCTs.

[0006] iii. BASIGIN promotes drug-resistance of tumor cells. BASIGIN affects
the transcription of multidrug resistance (MDR) gene and promotes the expression of
P-g by co-expression regulation mechanism, and consequently induces the MDR of
tumor. Kanekura et al. proved that BASIGIN causes MDR via P-g, indicating
BASIGIN may be a potential effective target for inhibiting MDR. In addition,
BASIGIN promotes the nuclei localization of p-TFII-I and up-regulates the
expression of Bip, a key factor in the unfolded protein response (UPR), leading to
endoplasmic reticulum stress and UPR in tumor cells, thereby inhibiting apoptosis and
resulting in drug insensitivity. Inhibition of BASIGIN can promote apoptosis of
hepatocellular carcinoma cells and enhance the sensitivity of tumor cells to existing

antitumor drugs.

[0007] iv. BASIGIN upregulates VEGF expression to promote tumor angiogenesis.
Therefore, inhibition of BASIGIN expression can significantly inhibit the secretion of

VEGF and thereby inhibit tumor angiogenesis.

[0008] v. BASIGIN interacts with multiple molecules. The transmembrane region
of BASIGIN protein has a highly conserved negatively charged glutamate, which is
the structural basis for its interaction with a variety of cell membrane proteins, and
also suggests that BASIGIN can affect a variety of physiological activities of cells via

interactions with a variety of proteins. BASIGIN interacts with CD98, Integrin,
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caveolin-1, cyclophilins (CyP) and other proteins to affect the growth and metastasis
of tumor cells by modulating cell functions such as energy metabolism, cell-matrix

interaction, signal transduction etc.

[0009] In addition, a number of retrospective studies have shown a close
correlation between the expression level of BASIGIN in the tumor tissue and the
prognosis of cancer patients. In non-small cell lung cancer patients, BASIGIN

expression levels and the patient's prognosis is closely related.

[0010] Therefore, BASIGIN has become a new target for tumor therapy, and the
successful development of antibody drug "Licartin" proved the safety and

effectiveness of the drugs targeting BASIGIN.

[0011] In addition, the interaction between BASIGIN expressed on erythrocytes
and rhoptry protein PfRh5 of plasmodium falciparum in a ligand-receptor manner
mediates the distal recognition of erythrocytes by plasmodium falciparum, which is a
key element in the invasion of plasmodium falciparum. The interaction between
PfRh5 and BASIGIN on erythrocytes is in different malaria strains, suggesting that
BASIGIN on erythrocytes are expected to be important targets for antimalarial drugs.
The new antimalarial drug against human BASIGIN on erythrocyte is used in
combination with traditional antimalarial drugs to overcome the resistance against

chemotherapeutic drugs.

[0012] Monoclonal antibody (McAb) has been widely used in the diagnosis and
treatment of diseases. However, multiple injection of murine McAb into the human
body may result in human anti-mouse antibody (HAMA) reaction in the patient,
systemic allergic reactions may block the effectiveness of antibody. Therefore,
human antibodies and humanized antibodies are studied in antibody drug research and

development to explore their potential advantages.
BRIEF SUMMARY OF THE INVENTION

[0013] The present disclosure provides humanized anti-BASIGIN antibodies with

high binding affinity, and the biologic~! ~~+~-+ is verified through experiments.
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[0014] The present disclosure provides a humanized anti-BASIGIN antibody or
antigen binding fragment thereof, which comprises a heavy chain variable region

(Vn).

[0015] In some embodiments, the Vy has an amino acid sequence of SEQ ID NO: 1
(EVQLXESGGGLVQPGGSLRLSCXASGFTFSNFWMNW VRQAPGKGLEWVXE
IRLKSNNYATHYAESVKGRFTISRDDSKXXLYLQMNSLXTEDTXVYYCTSYD
YEYWGQGTLVTVSA), wherein the X at position i (i =5, 23, 49, 79, 80, 89, 94) of
SEQ ID NO: 1 is referred as Xg;, each of Xus, Xu23, Xa49, Xa79, Xug0, XHg9, X194 can

be any amino acid.

[0016] In some embodiments, Xysis V or L. In some embodiments, Xyy3is A or
S. In some embodiments, Xg491s S, A or G. In some embodiments, Xg79 15 N or S.
In some embodiments, Xyggo is T or I.  In some embodiments, Xggois KorR.  In

some embodiments, Xgogis A or T.

[0017] In some embodiments, (a) Xus is V, Xups is A; and/or (b) Xuag is S or A;
and/or (C) XH79 iS N, XHgo iS T, XHgg iS K or R, XH94 iS A.

[0018] In some embodiments, the Vg comprises three heavy chain CDRs as set

forth in SEQ ID NO: 9-11.

[0019] In some embodiments, the Vg comprises framework regions (FRs) as set

forth in SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO:14, and SEQ ID NO:15.

[0020] In some embodiments, the Vy has an amino acid sequence of SEQ ID NO:3,
SEQ ID NO:5 or SEQ ID NO:7.

[0021] In some embodiments, the humanized anti-BASIGIN antibody or antigen

binding fragment thereof further comprises a light chain variable region (V).

[0022] In some embodiments, the Vi has an amino acid sequence of SEQ ID NO: 2
(DIQMTQSPXXLSXSVGDRVTXXCKASENVGTYVSWYQQKPGXXPKLLIYGA
SNRYTGVPXRFTGXGSGTDFTLTISSLOQXXDXATYYCGQSYSYPFTFGSGTKL
EIK), wherein the X at position j (j =9, 10, 13, 21, 22, 42, 43, 60, 65, 80, 81, 83) of
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SEQ ID NO: 2 iS referred as XLj, each Of XL9, XLIO, XL13, XL21, XLZZ, XL42, XL43’ XL60,

XLGS) XLg(), XLgl, XL83 can be any amino acid.

[0023] In some embodiments, X;9is S, P or A. In some embodiments, X;i01s T
or S. Insome embodiments, Xy 13is A, Lor V. In some embodiments, Xy, is L or
I. In some embodiments, X5, is Sor T. In some embodiments, X4, is K or Q.

In some embodiments, Xp43is A, T or S. In some embodiments, Xig0is Sor A. In
some embodiments, X165 is S or T. In some embodiments, Xy g0 isPor S. In some

embodiments, X;g; is E or D. In some embodiments, X;g3 is F or L.

[0024] In some embodiments, (a) Xiois S or A, Xp0is Tor S, Xuizis A, X1 is L
or I, Xi2nis Sor T; (b) Xrazis K or Q, Xp43 is A or T; and/or (¢) Xiso is S, Xies 18 S or
T, XLgo iS P, XLSI iS E or D, XL83 iS F.

[0025] In some embodiments, the Vi, comprises three light chain CDRs as set forth

in SEQ ID NO: 22-24.

[0026] In some embodiments, the Vi comprises FRs as set forth in SEQ ID NO:25,
SEQ ID NO:26, SEQ ID NO:27, and SEQ ID NO:28.

[0027] In some embodiments, the V. has an amino acid sequence of SEQ ID

NO:16, SEQ ID NO:18 or SEQ ID NO:20.

[0028] In some embodiments, the antigen binding fragment is an antibody fragment
selected from F(ab’),, Fab’, Fab, Fv, scFv, dsFv, dAb, and a single chain binding

polypeptide.

[0029] In some embodiments, the humanized anti-BASIGIN antibody or antigen
binding fragment thereof comprises a constant region of human IgG heavy chain. In
some embodiments, the human IgG is human IgG2. In some embodiments, the
humanized anti-BASIGIN antibody or antigen binding fragment thereof comprises a

constant region of human « chain.
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[0030] In some embodiments, the humanized anti-BASIGIN antibody or antigen
binding fragment thereof binds to BASIGIN with a Kp, between about 1x10™'M and

about 5x107'°M or between about 5x10™'M and about 1.1x1071°M.

[0031] In one aspect, the present disclosure also provides an isolated nucleic acid
sequence encoding the humanized anti-BASIGIN antibody or antigen binding

fragment thereof provided herein.

[0032] In some embodiments, the isolated nucleic acid sequence comprises a
nucleotide sequence of SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO:17,
SEQ ID NO:19, or SEQ ID NO:21.

[0033] In another aspect, the present disclosure also provides a vector comprising
the nucleic acid sequence encoding the humanized anti-BASIGIN antibody or antigen

binding fragment thereof provided herein.

[0034] In another aspect, the present disclosure provides a host cell comprising the

vector provided herein. In some embodiments, the host cell is CHO cell.

[0035] In yet another aspect, the present disclosure provides a composition
comprising the humanized anti-BASIGIN antibody or antigen binding fragment

thereof provided herein and a pharmaceutically acceptable carrier.

[0036] In another aspect, the present disclosure provides a method of treating a
BASIGIN related condition in a subject, which comprises administering an effective

amount of the composition provided herein to the subject.

[0037] In some embodiments, the BASIGIN related condition is cancer or malaria.
In some embodiments, the cancer is lung cancer, liver cancer, cervical cancer, colon
cancer, breast cancer, ovarian cancer, esophageal cancer or gastric cancer. In some

embodiments, the subject is human.

[0038] In another aspect, the present disclosure provides use of the humanized
anti-BASIGIN antibody or antigen binding fragment thereof provided herein in the

manufacture of a medicament for treating a BASIGIN related condition in a subject.
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BRIEF DESCFRIPTION OF FIGURES

[0039] TFigure 1 is a graphic illustration showing certain illustrative variations at
specific amino acids sites in the heavy chain FRs of the humanized anti-BASIGIN

antibodies.

[0040] TFigure 2 is a graphic illustration showing certain illustrative variations at
specific amino acids sites in the light chain FRs of the humanized anti-BASIGIN

antibodies.

[0041] Figure 3 shows the dose-dependent binding of anti-BASIGIN antibodies
including mouse 6HS (solid diamond), chimeric 6H8 (inverted solid triangle),
humanized HP6H8-1 (solid circle), humanized HP6HS8-2 (solid triangle), humanized
HP6HS-3 (solid square) to human BASIGIN as measured by ELISA analysis.

[0042] TFigure 4 is a schematic structure of the anti-BASIGIN antibody light chain
gene expression vector pcDNA3.3-LC-N-229-205, the sequence encoding light chain
variable region is inserted in between Xba I and Bsi W1 sites of the pcDNA3.3

plasmid followed by the sequence encoding constant region of human kappa chain.

[0043] Figure 5 is a schematic structure of the anti-BASIGIN antibody heavy chain
gene expression vector pOptivec-HC-D-229-205, the sequence encoding heavy chain
variable region is inserted in between Xba I and Nhe I sites of the pOptivec plasmid

followed by sequence encoding constant region of human IgG2 heavy chain.

[0044] Figure 6 shows the results of expression of HP6H8-1 antibody in a Chinese
Hamster Ovary (CHO) cell line.

[0045] Figure 7 shows the immunohistochemical staining results of HP6HS8-1 in

malignant tissues of colon, liver and lung cancers.

[0046] Figure 8 presents the in vitro inhibition results of plasmodium falciparum
invasion of erythrocyte by humanized antibody HP6HS8-1, wherein result data is

shown as mean + S.E.M.

DETAILED DESCRIPTION OF TH® "™WVENTION
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[0047] The following description of the present disclosure is merely intended to
illustrate various embodiments of the present disclosure. As such, the specific
modifications discussed are not to be construed as limitations on the scope of the
present disclosure. It will be apparent to one skilled in the art that various
equivalents, changes, and modifications may be made without departing from the
scope of the present disclosure, and it is understood that such equivalent embodiments
are to be included herein.  All references cited herein, including publications, patents

and patent applications are incorporated herein by reference in their entirety.

Humanized Anti-BASIGIN antibody or antigen binding fragment thereof

[0048] 1In one aspect, the present disclosure provides a humanized anti-BASIGIN

antibody or antigen binding fragment thereof.

[0049]  As used herein, the term “antibody” as used herein includes any
immunoglobulin, monoclonal antibody, multivalent antibody, multispecific antibody,
or bispecific (bivalent) antibody. A native intact antibody comprises two heavy
chains (H) and two light (L) chains inter-connected by disulfide bonds. Each heavy
chain of an antibody consists of a variable region (Vg) and a first, second, and third
constant region (Cy), Cya, Cus, respectively), while each light chain of the antibody
consists of a variable region (V1) and a constant region (C). The variable regions of
the light and heavy chains are responsible for antigen binding. The variables region
in both chains are generally subdivided into three regions of hypervariability called
the complementarity determining regions (CDRs) (wherein, light (L) chain CDRs
including LCDR1, LCDR2 and LCDR3, and heavy (H) chain CDRs including
HCDRI1, HCDR2, HCDR3). CDR boundaries for the antibodies and antigen binding
fragments disclosed herein may be defined or identified by the conventions of Kabat,
Chothia, or Al-Lazikani (Al-Lazikani, B., Chothia, C., Lesk, A. M., J. Mol. Biol,,
273(4), 927 (1997); Chothia, C. et al., ] Mol Biol. Dec 5;186(3):651-63 (1985);
Chothia, C. and Lesk, A.M., J]. Mol Biol., 196,901 (1987); Chothia, C. et al., Nature.
Dec 21-28;31(6252):877-83 (1989) ; Kabat E.A. et al., National Institutes of Health,

Bethesda, Md. (1991)). In some emh~iment~ the CDR boundaries of an antibody
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are determined according to Kabat database. The three CDRs are interposed

between flanking stretches known as framework regions (FRs, wherein heavy (H)
chain FRs including HFR1, HFR2, HFR3 and HFR4, and light (L) chain FRs
including LFR1, LFR2, LFR3 and LFR4), which are more highly conserved than the
CDRs and form a scaffold to support the hypervariable loops. Therefore, each Vy
and Vi, comprises three CDRs and four FRs in the following order (amino acid
residues N terminus to C terminus): FR1, CDR1, FR2, CDR2, FR3, CDR3, FRA4.

The constant regions of the heavy and light chains are not involved in antigen binding,

but exhibit various effector functions.

[0050] Mammalian heavy chains are classified as o, 9§, €, v, and p, and mammalian
light chains are classified as A or k. Antibodies are assigned to the five major classes
based on the amino acid sequence of the constant region of their heavy chain: IgA,
IgD, IgE, IgG, and IgM, which are characterized by the presence of a, 6, €, y, and p
heavy chains, respectively. Subclasses of several of the major antibody classes are
such as IgG1 (y1 heavy chain), IgG2 (y2 heavy chain), IgG3 (y3 heavy chain), IgG4

(v4 heavy chain), IgA1 (ol heavy chain), or IgA2 (02 heavy chain).

[0051] An antibody or antigen binding fragment that has a portion of heavy and/or
light chain derived from one species, and the rest of the heavy and/or light chain
derived from a different species is referred to as chimeric. In an illustrative example,
a chimeric antibody may comprise a constant region derived from human and a

variable region derived from a non-human species, such as from mouse.

[0052] A humanized antibody or antigen binding fragment, refers to an antibody or
the antigen binding fragment which comprises CDRs derived from non-human (e.g., a
rodent, rabbit, dog, goat, horse, or chicken) antibodies, and variable region FRs and

constant regions (if present) entirely or substantially from human immunoglobulins.

[0053] “Substantially” as used herein refers to a high degree of similarity between
two compared items (e.g., sequences, numeric values), and those skilled in the art

would not consider there is a significant difference between the two item, and/or
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would anticipate that the two compared items are of little difference with regard to

their properties (e.g., physical properties, or biological activities).

[0054] In some embodiments, the sequence of a humanized antibody or antigen
binding fragment is altered (e.g., substituted, inserted or deleted) to improve the
antibody in one or more properties, such as binding affinity, stability, immunogenicity,
pharmacokinetic half-life, pH sensitivity, compatibility to conjugation etc. In some
embodiments, one or more amino acid residues in one or more non-human CDRs
and/or human FRs is altered to improve one or more above-stated properties of the
antibody while maintain or improve the binding affinity of the antibody, wherein the
altered amino acid residues either are not critical for specific binding or the alterations
are conservative changes, such that the binding of the humanized antibody to

BASIGIN is not significantly affected.

[0055] 1In some embodiments, the CDR derived from non-human antibodies may
comprise the same amino acid sequence as the non-human CDR from which it is
derived, or it may comprise no more than 3, no more than 2, or no more than 1 amino
acid alterations. In some embodiments, the alterations are conservative

substitutions.

[0056] A “conservative substitution” with reference to amino acid sequence refers
to replacing an amino acid residue with a different amino acid residue having a side
chain with similar physiochemical properties or substitution of those amino acids that
are not critical to the activity of the polypeptide. For example, conservative
substitutions can be made among amino acid residues with nonpolar side chains (e.g.,
Met, Ala, Val, Leu, Ile, Pro, Phe and Trp), among residues with uncharged polar side
chains (e.g., Cys, Ser, Thr, Asn, Gly and Gln), among residues with acidic side chains
(e.g., Asp and Glu), among amino acids with basic side chains (e.g., His, Lys and
Arg), among amino acids with beta-branched side chains (e.g., Thr, Val and Ile),
among amino acids with sulfur-containing side chains (e.g., Cys and Met), or among
residues with aromatic side chains (e.g., Trp, Tyr, His and Phe). In some

embodiments, substitutions, deletions ~~ ~4-i+i~ng can also be considered as

10
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“conservative substitution” as long as such substitutions, deletions, or additions does
not cause significant change in the protein conformational structure, and therefore
could retain the biological activity of a protein. The number of amino acids that are

inserted or deleted as a conservative substitution can be in the range of about 1 to 3.

[0057] In some embodiments, the humanized anti-BASIGIN antibody or antigen
binding fragment thereof comprises a heavy chain variable region (Vy). In some
embodiments, the Vi comprises CDRs set forth in SEQ ID NO: 9-11.  In some
embodiments, the humanized anti-BASIGIN antibody or antigen binding fragment
thereof comprises a light chain variable region (VL). In some embodiments, the Vi,

comprises CDRs set forth in SEQ ID NO: 22-24.

[0058] In some embodiments, computer software can be used to virtually simulate
the binding of the antibodies or the antigen binding fragments to human BASIGIN,
and thus identify the amino acid sites on the antibodies/fragments (e.g., FRs) which
are not critical for binding. Different amino acids may be tested for such sites in the
simulation to identify those do not change the structure/conformation of the binding
portion of the antibody or the antigen binding fragment, or optionally improve one or
more properties of the antibodies or antigen binding fragments, such as binding or
binding affinity, stability, immunogenicity, pharmacokinetic half-life, pH sensitivity,
compatibility to conjugation etc. Examples of such computer software include but
are not limited to, SYBYL, Discovery Studio, MOE, AMBER, GROMACS, NAMD,
CONCOORD, DynDom, Autodock, MODELER, MolMol etc.

[0059] In some embodiments, the FR regions of the humanized anti-BASIGIN
antibody or antigen binding fragment thereof may comprise some amino acid
variations at for example, no more than 20, 19, 18, 17, 16, 15, 14, 13, 12, 11, 10, 9, 8,
7,6,5,4,3,2, or 1 amino acid sites. In some embodiments, the FR regions of the
humanized anti-BASIGIN antibody or antigen binding fragment thereof are

homologous to the non-human FRs.

11
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[0060] As used herein, “homologue” and “homologous” are used interchangeable
and refer to amino acid sequences or nucleic acid sequences (or its complementary
strand) that have sequences identity of at least 80% (e.g., at least 85%, 88%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%) to another sequences when

optionally aligned.

[0061] Percent (%) “sequence identity” with respect to amino acid sequence (or
nucleic acid sequence) is defined as the percentage of amino acid (or nucleic acid)
residues in a candidate sequence that are identical to the amino acid (or nucleic acid)
residues in a reference sequence, after aligning the sequences and, if necessary,
introducing gaps, to achieve the maximum correspondence. Alignment for purposes
of determining percent amino acid (or nucleic acid) sequence identity can be achieved,
for example, by using publicly available tools such as BLASTN, BLASTp, ClustalW2,
and ALIGN or Megalign (DNASTAR) software.

[0062] In some embodiments, the Vy has an amino acid sequence of SEQ ID NO: 1
(EVQLXESGGGLVQPGGSLRLSCXASGFTFSNFWMNW VRQAPGKGLEWVXE
IRLKSNNYATHYAESVKGRFTISRDDSKXXLYLQMNSLXTEDTXVYYCTSYD
YEYWGQGTLVTVSA), wherein the X at position i (i =5, 23, 49, 79, 80, 89, 94) of
SEQ ID NO: 1 is referred as Xg;, each of Xys, Xu23, Xa49, Xa79, Xug0, XHg9, Xto4 can
be any amino acid. In some embodiments, the Vy consists of an amino acid
sequence of SEQ ID NO: 1
(EVQLXESGGGLVQPGGSLRLSCXASGFTFSNFWMNW VRQAPGKGLEWVXE
IRLKSNNYATHYAESVKGRFTISRDDSKXXLYLQMNSLXTEDTXVYYCTSYD
YEYWGQGTLVTVSA), wherein the X at position i (i =5, 23, 49, 79, 80, 89, 94) of
SEQ ID NO: 1 is referred as Xg;, each of Xys, X3, Xn49, Xu79, XH80, XHs9, XHo4 Can

be any amino acid.

[0063] In some embodiments, Xysis V or L. Insome embodiments, Xyy3is A or
S. In some embodiments, Xg49is S, A or G. In some embodiments, Xg791s N or S.
In some embodiments, Xygois T or I.  In some embodiments, Xygois KorR.  In

some embodiments, Xgos is A or T.

12
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[0064] In some embodiments, (a) Xysis V, Xvuys is A; and/or (b) Xvpae is S or A;
and/or (¢) Xvgre is N, Xpgo is T, Xvpge is K or R, Xvpes is A.

[0065] In some embodiments, Xysis V, Xviy3 is A, In some embodiments, Xyyo
isSor A. Insome embodiments, Xgs9is S. In some embodiments, X9 is A.  In
some embodiments, Xg79 18 N, Xugo is T, Xugo i K, Xpos is A, In some

embodiments, XH79 is N, XHgo 18 T, XHgg 18 R, XH94 is A.

[0066] In some embodiments, the Vy comprises one or more heavy chain FRs
selected from SEQ ID NO: 12-15.  In some embodiments, the Vi comprises an
amino acid sequence of SEQ ID NO:3, SEQ ID NO:5 or SEQ ID NO:7. In some
embodiments, the Vy consists of an amino acid sequence of SEQ ID NO:3, SEQ ID
NO:5 or SEQ ID NO:7.

[0067] In some embodiments, the humanized anti-BASIGIN antibody or antigen
binding fragment thereof comprises a light chain variable region V.. In some
embodiments, the Vi, comprises CDRs set forth in SEQ ID NO: 22, SEQ ID NO: 23
and SEQ ID NO: 24.

[0068] In some embodiments, the Vi has an amino acid sequence of SEQ ID NO: 2
(DIQMTQSPXXLSXSVGDRVTXXCKASENVGTYVSWYQQKPGXXPKLLIYGA
SNRYTGVPXRFTGXGSGTDFTLTISSLOQXXDXATYYCGQSYSYPFTFGSGTKL
EIK), wherein the X at position j (j =9, 10, 13, 21, 22, 42, 43, 60, 65, 80, 81, 83) of
SEQ ID NO: 43 is referred as X1j, each of X9, X110, X113, X121, X122, X142, XL43, XL60s
Xuies, X180, X181, X183 can be any amino acid. In some embodiments, the Vi consists
of an amino acid sequence of SEQ ID NO: 2
(DIQMTQSPXXLSXSVGDRVTXXCKASENVGTYVSWYQQKPGXXPKLLIYGA
SNRYTGVPXRFTGXGSGTDFTLTISSLOQXXDXATYYCGQSYSYPFTFGSGTKL
EIK), wherein the X at position j (j =9, 10, 13, 21, 22, 42, 43, 60, 65, 80, 81, 83) of
SEQ ID NO: 43 is referred as Xy, each of Xro, Xr10, X113, X121, X122, X142, X143, X160,

XL65, XLgo, Xrg1, XLg3 can be any amino acid.

13
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[0069] In some embodiments, X;ois S, Por A. In some embodiments, Xy pis T
or S. Insome embodiments, X;3is A, Lor V. In some embodiments, X;,; is L or
I. In some embodiments, X, is Sor T. In some embodiments, X4, is K or Q.

In some embodiments, X;43is A, T or S. In some embodiments, X;g0is Sor A. In
some embodiments, Xissis Sor T. In some embodiments, Xygois P or S.  In some

embodiments, Xi5; is E or D. In some embodiments, Xyg3 is F or L.

[0070] In some embodiments, (a) X;g9is Sor A, Xpjpis Tor S, X318 A, XioisL
or I, Xipis S or T; (b) X4z is K or Q, X435 is A or T; and/or (¢) Xieo is S, Xiesis S or
T, XLgo iS P, XLgl iS E or D, XL83 iS F.

[0071] In some embodiments, X;ois S, Xy 10is T, Xp1318 A, Xio11s L, Xp22 18 S.
In some embodiments, XLQ is A, XLIO 18 S, XVL13 is A, XL21 is I, XL22 1sS. Insome

embodiments, XL9 is S, XLlO is S, XL13 is A, XL21 is L, XL22 is T.

[0072] In some embodiments, Xi4; is K, Xr431s A.  In some embodiments, X 4; is

Q, X431 T.  In some embodiments, X4, 1s Q, Xi43 is A.

[0073] In some embodiments, Xigo is S, Xies is S, Xrgois P, Xrg1 1S E, Xis3is F.

In some embodiments, X018 S, Xiesis S, Xrgois P, Xrg1is D, Xrg3is F.

[0074] In some embodiments, the Vi comprises one or more FRs selected from

SEQ ID NO: 25-28.

[0075] In some embodiments, the Vi comprises an amino acid sequence of SEQ ID
NO:16, SEQ ID NO:18 or SEQ ID NO:20. In some embodiments, the Vi consists of
an amino acid sequence of SEQ ID NO:16, SEQ ID NO:18 or SEQ ID NO:20.

[0076] In some embodiments, the humanized antibodies or antigen binding
fragment thereof comprises a heavy chain comprising a constant region of human IgA,
IgD, IgE, IgG, or IgM heavy chain. In some embodiments, the heavy chain
comprises a constant region of human IgG heavy chain. In some embodiments, the
human IgG is human IgG1, IgG2, IgG3, or IgG4. In some embodiments, the human

IgG is human IgG2. In some embodiments, the humanized antibodies or fragment
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thereof comprises a light chain comprising a constant region of human X or k chain.

In some embodiments, the light chain comprises a constant region of human « chain.

[0077] In some embodiments, the humanized anti-BASIGIN antibody provided
herein comprises: three heavy chain CDRs as set forth in SEQ ID NO: 9-11, heavy
chain framework sequences of HFR1, HFR2, HFR3 and HFR4 as set forth in SEQ ID
NO: 12-15, light chain CDRs as set forth in SEQ ID NO: 22-24 and light chain
framework sequences of LFR1, LFR2, LFR3 and LFR4 as set forth in SEQ ID NO:
25-28, wherein the sequences of heavy chain variable region is according to the
formula: HFR1-HCDR 1-HFR2-HCDR2-HFR3-HCDR3-HFR4, and the sequences of
light chain variable region is according to the formula

LFR1-LCDRI1-LFR2-LCDR2-LFR3-LCDR3-LFR4.

[0078] A humanized antibody or antigen binding fragment is useful as human
therapeutics. In some embodiments because it has reduced immunogenicity or is
less likely to induce an immune response in human, as compared to the non-human
species antibody. In some embodiments, the non-human animal is a mammal, for
example, a mouse, a rat, a rabbit, a goat, a sheep, a guinea pig, a hamster, or a
non-human primate (for example, a monkey (e.g., cynomolgus or rhesus monkey) or

an ape (e.g., chimpanzee, gorilla, simian or affen)).

[0079] The term “specific binding” or “specifically binds” as used herein refers to a
non-random binding reaction between two molecules, such as for example between an
antibody and an antigen. The binding affinity can be represented by Kp, value,
which is calculated as the ratio of the dissociation rate (kos) to the association rate
(kon), 1.€., kogr'kon, when the binding between the antigen and the antibody reaches
equilibrium. The Kp value can be appropriately determined using suitable methods
known in the art, including, for example, plasmon resonance binding (SPR) assay
using instruments such as Biacore (see, for example, Murphy, M. et al, Current

protocols in protein science, Chapter 19, unit 19.14, 2006).
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[0080] In some embodiments, the anti-BASIGIN antibodies and the antigen
binding fragments thereof provided herein are capable of specific binding to human
BASIGIN with a binding affinity (Kp) of about 107 M or less (e.g., 10®* M, 10° M,
10" M, 10 M, 10> M) as measured by plasmon resonance binding assay. In
some embodiments, the antibodies or antigen binding fragments provided herein
specifically bind human and/or non-human BASIGIN with a binding affinity (Kp) of
about 1x10™" M to about 1x10 M, about 1x10™"! M to about 1x10* M, 1x10™' M to
about 5x10° M, about 1x10™"' M to about 1x10” M, 1x10™! M to about 1x10™ M,
about 5x10™"" M to about 5x10™"° M or about 5x10™! M to about 1.1x10"' M. In
some embodiments, the humanized anti-BASIGIN antibody or antigen binding
fragment thereof binds to BASIGIN with a Kp between about 1x10™'M and about

5x10"1°M, or between about 5x10™ M and about 1.1x10°M.

[0081] In some embodiments, the anti-BASIGIN antibodies and the antigen
binding fragments thereof specifically bind to human BASIGIN but not to mouse
BASIGIN, for example, the binding affinity with mouse BASIGIN is less than 15%,
10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, or 1% of that with human BASIGIN.

[0082]  Asused herein, the term “antigen binding fragment” refers to an antibody
fragment formed from a fragment of an antibody comprising one or more CDRs, or
any other antibody portion that binds to an antigen but does not comprise an intact
native antibody structure. Examples of antigen binding fragment include, without
limitation, a Fab, a Fab', a F(ab'),, an Fv fragment, a disulfide stabilized Fv fragment
(dsFv), a (dsFv),, a diabody (dAb), a bispecific ds-diabody (bispecific ds-dAb), a
single-chain Fv (scFv), an scFv dimer, a single chain binding polypeptide, an isolated
CDR and a multispecific antibody. An antigen binding fragment is capable of

binding to the same antigen to which the parent antibody binds.

[0083] “Fab” refers to a monovalent antigen binding fragment of the antibody
consisting of a single light chain (both variable and constant regions) bound to the

variable region and first constant region of a single heavy chain by a disulfide bond.
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[0084] “Fab" refers to monovalent antigen binding fragment which corresponds to

a Fab fragment further including a portion of the hinge region.

[0085] “F(ab'),” refers to a dimer of two Fab' fragments which are bound together

by disulfide bonds.

[0086] “Fv” consists of the variable region of a single light chain bound to the

variable region of a single heavy chain.

[0087] A “dsFv” refers to a disulfide-stabilized Fv fragment that the linkage
between the variable region of a single light chain and the variable region of a single
heavy chain is a disulfide bond. In some embodiments, a “(dsFv),” comprises three
peptide chains: two Vy moieties linked by a peptide linker and bound by disulfide
bridges to two Vi moieties. In some embodiments, a dsFv is bispecific in which

each disulfide paired heavy and light chain has a different antigen specificity.

[0088] An “diabody” or “dAb” refers to small fragments with two antigen binding
sites, wherein the fragments comprise a Vy domain connected to a V. domain in a
single polypeptide chain (Vg-Vi or VL-Vy) (see, e.g., Holliger P. et al, Proc Natl
Acad Sci U S A ;90(14):6444-8 (1993); EP404097; W(0Q93/11161), by using a linker
that is too short to allow pairing between the two domains on the single chain, the
domains are forced to pair with the complementary domains of another chain, thereby

creating two antigen binding sites.

[0089] In some embodiments, a “bispecific ds diabody” comprises V-V (linked
by a peptide linker) bound to Vi;-Vg; (also linked by a peptide linker) via a disulfide

bridge between Vy; and V.

[0090] “Single-chain Fv” or “scFv” or "single chain antibody" refers to an
engineered antibody fragments comprising a single Vg domain and a single Vi
domain of the antibody, wherein these domains are connected to one another directly
or via a peptide linker sequence to form a single polypeptide chain (Huston JS et al

Proc Natl Acad Sci USA, 85:5879(1988)).
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[0091] A “scFv dimer” refers to a dimer of two scFvs.

[0092] A “single chain binding polypeptide” refers to any single chain polypeptide

which is capable of binding to an antigen or epitope.

[0093] Asused herein, the term “antigen” refers to a molecule or a portion of a
molecule capable of being bound by an antibody or an antigen binding fragment, and
additionally capable of being used in an animal to produce antibodies capable of
binding to that antigen. An antigen may possess one or more epitopes. The term
“epitope” as used herein refers to the specific group of atoms (e.g., sugar side chains,
phosphoryl groups, sulfonyl groups) or amino acids on an antigen that are capable of

interacting with antibodies or antigen binding fragments.

[0094] In some embodiments, the antigen binding fragment is an antibody fragment
selected from Fab, Fab', F(ab'"),, Fv, dsFv, dAb, scFv, and a single chain binding

polypeptide.

[0095] In some embodiments, the present disclosure provides exemplary mouse
monoclonal antibody HAb18GC2 (also referred as 6H8), the chimeric antibody
thereof (i.e., coHS), and the humanized antibodies HP6HS8-1, HP6H8-2, HP6HS-3.

[0096] The mouse monoclonal antibody HAb18GC2 has a heavy chain variable
region of SEQ ID NO: 31, light chain variable region of SEQ ID NO: 29. The
chimeric antibody c6H8 comprises a human constant region of IgG1 isotype fused to

the above-stated mouse variable region.

[0097] In some embodiments, the humanized anti-BASIGIN antibody is selected
from a group consisting of HP6H8-1, HP6H8-2 and HP6HS-3, which have heavy
chain variable region of SEQ ID NO: 3, 5 and 7 respectively (corresponding to
encoding DNA sequences SEQ ID NO: 4, 6 and 8 respectively) and light chain
variable region of SEQ ID NO: 16, 18 and 20 respectively (corresponding to encoding
DNA sequences SEQ ID NO: 17, 19 and 21 respectively).
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[0098] Method of Producing the Humanized Antibody or Antigen Binding

Fragment

[0099] In some embodiments, the humanized anti-BASIGIN antibody or the
antigen binding fragments thereof are prepared using recombinant methods. The
recombinant process of producing the humanized anti-BASIGIN antibody or the

antigen binding fragments thereof includes:

[00100] 1) Immunizing a suitable non-human animal with human BASIGIN protein
or hBASIGIN producing cells. The animal can be mouse, rat, sheep, goat, rabbit, or
guinea pig. Generating antibody producing hybridoma using the spleen or the lymph
node from the non-human animal, or gathering B cells of the immunized non-human
animal and measuring the non-human monoclonal anti-BASIGIN antibodies titer.
Isolating and sequencing DNA encoding the monoclonal antibody by using
conventional procedures (e.g., by using oligonucleotide probes that are capable of

binding specifically to genes encoding the heavy and light chains of the antibody).

[00101] 2) Cloning the polynucleotides encoding the non-human monoclonal
anti-BASIGIN antibodies with suitable titer from the generated hybridoma or
gathered B cell clones. Analyzing the sequence of the polypeptides encoded by the
polynucleotides to identify the CDR boundaries for the non-human monoclonal

antibodies.

[00102] 3) Obtaining a recombinant gene of a humanized antibody or antigen
binding fragment thereof by grafting the non-human derived antibody CDR genes into
a human immunoglobulin gene, so that the variable region framework and constant
regions are, if present, entirely or substantially from human immunoglobulin

sequences.

[00103] 4) Optionally incorporating the recombinant gene into a suitable vector, and
introducing the vector or the recombinant gene into host cells to produce the

humanized antibody or antigen fragment thereof provided herein.
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[00104] The antibody and the antigen binding fragments thereof provided herein can
be obtained in a substantially pure and homogeneous form by culturing the host cells,
followed by separation and purification of the host cells or the culture liquid (e.g.,
supernatant). For the separation and purification of the antibody or the antigen
binding fragments thereof, any conventional method of polypeptide purification can

be employed.

[00105] Isolated Nucleic Acid Sequence

[00106] In one aspect, the present disclosure provides an isolated nucleic acid
sequence encoding the humanized anti-BASIGIN antibody or antigen binding

fragment thereof provided herein.

[00107] An “isolated” substance is a substance which is altered by the hand of man
from its natural state, for example a naturally occurred substance removed from its
original environment can be referred as an isolated substance. An “isolated” nucleic
acid is a nucleic acid molecule that is substantially free of other nucleic acid
molecules, and is not associated with naturally occurring components that accompany
the nucleic acid in the native state. An “isolated nucleic acid sequence” refers to the

sequence of an isolated nucleic acid molecule.

[00108] In some embodiments, the isolated nucleic acid sequences comprise one or
more nucleotide sequences encoding the CDR sequences provided in the present
disclosure. In some embodiments, the isolated nucleic acid sequence comprises a
nucleotide sequence of SEQ ID NO:4, SEQ ID NO:6 or SEQ ID NO:8, or a
homologue sequence thereof. In some embodiments, the isolated nucleic acid
sequence comprises a nucleotide sequence of SEQ ID NO:17, SEQ ID NO:19 or SEQ

ID NO:21, or a homologue sequence thereof.

[00109] As used herein, “homologue” and “homologous™ are used interchangeable
and refer to nucleic acid sequences (or its complementary strand) or amino acid

sequences that have sequence identity of at least 80% (e.g., at least 85%, 88%, 90%,
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91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%) to another sequences when

optimally aligned.

[00110] Percent (%) “sequence identity” with respect to nucleic acid sequence (or
amino acid sequence) is defined as the percentage of nucleic acid (or amino acid)
residues in a candidate sequence that are identical to the nucleic acid (or amino acid)
residues in a reference sequence, after aligning the sequences and, if necessary,
introducing gaps, to achieve the maximum correspondence. Alignment for purposes
of determining percent nucleic acid (or amino acid) sequence identity can be achieved,
for example, using publicly available tools such as BLASTN, BLASTp (available on
the website of U.S. National Center for Biotechnology Information (NCBI), see also,
Altschul SF. etal, J. Mol. Biol., 215:403-410 (1990); Stephen F. et al, Nucleic Acids
Res., 25:3389-3402 (1997)), Clustal W2 (available on the website of European
Bioinformatics Institute, see also, Higgins D.G. et al, Methods in Enzymology,
266:383-402 (1996); Larkin M. A. et al, Bioinformatics (Oxford, England), 23(21):
2947-8 (2007)), and ALIGN or Megalign (DNASTAR) software. Those skilled in
the art may use the default parameters provided by the tool, or may customize the
parameters as appropriate for the alignment such as, for example, by selecting a

suitable algorithm.
[00111] Vector

[00112] In another aspect, the present disclosure also provides a vector comprising
the isolated nucleic acid sequence encoding the humanized anti-BASIGIN antibody or

antigen binding fragment thereof.

[00113] The term “vector” as used herein, refers to a nucleic acid vehicle capable of
transforming or transfecting cells and allowing gene expression in cells. A vector
can be an expression vector or a cloning vector. The present disclosure provides
vectors (e.g., expression vectors) containing the nucleic acid sequence provided
herein encoding the antibody or antigen binding fragment thereof, at least one

promoter (e.g., SV40, CMV, EF-1a) operably linked to the nucleic acid sequence, and
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at least one selection marker. The expression vectors of the present disclosure can
be viral vectors, plasmids, phages and cosmids. Examples include, but are not
limited to, retrovirus (including lentivirus), adenovirus, adeno-associated virus,
herpesvirus (e.g., herpes simplex virus), poxvirus, baculovirus, papillomavirus,
papovavirus (e.g., SV40), lambda phage, and M 13 phage, plasmid pcDNA3.3,
pOptivec, pPCMV, pEGFP, pIRES, pQD-Hyg-GSeu, pALTER, pBAD, pcDNA, pCal,
pL, pET, pGEMEX, pGEX, pCI, pEGFT, pSV2, pFUSE, pVITRO, pVIVO, pMAL,
pMONO, pSELECT, pUNO, pDUO, Psg5L, pBABE, pWPXL, pBI, p15TV-L,
pProl8, pTD, pRS10, pLexA, pACT2.2, pPCMV-SCRIPT RTM., pCDMS,
pCDNAT1.1/amp, pcDNA3.1, pRc/RSV, PCR 2.1, pEF-1, pFB, pSGS5, pXT1, pCDEF3,
pSVSPORT, pEF-Bos etc.

[00114] Host Cell

[00115] In another aspect, the present disclosure provides a host cell comprising a

vector provided herein.

[00116] The “host cell” as used herein refers to a cell into which an exogenous
nucleic acid and/or a vector has been introduced to express one or more exogenous
proteins. The term “host cell” intends to refer to both the particular subject cell and
the progeny thereof. A host cell can be a prokaryote, a eukaryote, a plant cell, an
animal cell or a hybridoma. Different host cells may have different characteristics
and mechanisms for post-translational processing and modification of proteins and
gene products, therefore suitable cell lines can be chosen as host cells to ensure the
correct modification and processing (such as primary transcript, glycosylation, and
phosphorylation) of the humanized anti-BASIGIN antibody or antigen binding

fragment expressed. In some embodiments, the host cells are mammalian cells.

[00117] Examples of useful mammalian host cell lines are monkey kidney CV1 line
transformed by SV40 (e.g., COS-7); human embryonic kidney line (e.g., 293 or 293T
cells subcloned for growth in suspension culture); baby hamster kidney cells (BHK,
ATCC CCL 10); Chinese hamster ovary cells (e.g., CHO/-DHFR, CHO/-GS, Urlaub
et al., Proc. Natl. Acad. Sci. USA 77:114 /1020%) mouse sertoli cells (TM4, Mather,
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Biol. Reprod. 23:243-251 (1980)); monkey kidney cells (CV1 ATCC CCL 70);
African green monkey kidney cells (VERO-76, ATCC CRL-1587); human cervical
carcinoma cells (HELA, ATCC CCL 2); canine kidney cells (MDCK, ATCC CCL
34); buffalo rat liver cells (BRL 3A, ATCC CRL 141); human lung cells (W138,
ATCC CCL 75); human hepatocellular carcinoma cells (Hep G2, HB 8065); mouse
mammary tumor (MMT 060562, ATCC CCL51); TRI cells (Mather et al., Annals
N.Y. Acad. Sci. 383:44-68 (1982)); MRC 5 cells; FS4 cells; PC12; mouse embryo
fibroblast cell line (3T3); NSO myeloma cells (a murine myeloma cell line that does
not endogenously produce any functional immunoglobulin chains). In some

embodiments, the host cells are CHO cells.

[00118] Host cells transformed with the above-described vectors or recombinant
genes can be cultured in conventional nutrient media, or conventional nutrient media
modified as appropriate for inducing promoters, selecting transformants, or
amplifying the genes encoding the desired sequences. In some embodiments, the
host cells may be co-transformed with a second polynucleotide encoding a different
fragment of the antibody. In some embodiments, host cells can contain the
exogenous nucleic acid but do not express a protein encoded by the exogenous
nucleic acid at a desired level unless a regulatory agent is introduced into the cells or a
regulatory sequence is introduced into the cells so that it is operably linked with the
nucleic acid. In some embodiments, the host cells containing the transformed

vectors can transiently express the anti-BASIGIN antibody.

[00119] Pharmaceutical Composition

[00120] In one aspect, the present disclosure provides a pharmaceutical composition
comprises one or more humanized anti-BASIGIN antibody or antigen binding

fragment thereof provided herein.

[00121] The pharmaceutical compositions provided herein can be in any
conventional form known in the art, including but are not limited to, a liquid solution,

suspension, emulsion, pill, capsule, tablet, sustained release formulation or powder.
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In some embodiments, the pharmaceutical compositions are formulated into an
injectable composition. Examples of the injectable composition include sterile
solutions ready for injection; sterile suspensions ready for injection; sterile emulsions
ready for injection; sterile dry soluble products, such as lyophilized powders, ready to
be reconstituted in a solvent just prior to use and such like. A lyophilized powder
can be stored under appropriate conditions such as at about 4 °C to room temperature.
The solutions useful for reconstitution may be either aqueous or non-aqueous. In
some embodiments, unit-dose injectable composition are pre-packaged in an ampoule,
a vial or a syringe with a needle. In some embodiments, multiple-dose injectable

composition are pre-packaged in an ampoule or a vial.

[00122] In some embodiments, the pharmaceutical composition further comprises a

pharmaceutically acceptable carrier.

[00123] The term “pharmaceutically acceptable” as used herein means that the
designated carrier is generally chemically and/or physically compatible with the other
ingredients comprised in the pharmaceutical composition, and within the scope of
sound medical judgment, suitable for use in vivo in the recipient subject (e.g., human
beings and animals) without excessive toxicity, irritation, allergic response, or other

problem or complication, commensurate with a reasonable benefit/risk ratio.

[00124] The “pharmaceutical acceptable carriers” may include, for example,
pharmaceutically acceptable aqueous, non-aqueous or solid vehicles, antimicrobial
agents, isotonic agents, buffers, pH regulator, suspending/dispersing agents,
sequestering or chelating agents, diluents, adjuvants, excipients, or non-toxic auxiliary
substances, other components known in the art, or any combinations thereof, which
can facilitate storage and administration of the active ingredients to a subject.
Pharmaceutically acceptable carriers that can be employed in the present disclosure
includes those generally known in the art, such as those described in “Remington
Pharmaceutical Sciences” Mack Pub. Co., New Jersey (1991), which is incorporated

herein by reference.
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[00125] To further illustrate, pharmaceutical acceptable carriers may include, for
example, sterile water, sodium chloride, dextrose, lactose, fructose, glucose, trehalose,
sucrose, sorbitol, mannitol, xylitol, ethyl alcohol, polyethylene glycol, propylene
glycol, phenol, cresol, benzyl alcohol, chloro-butanol, glycerol, proline, histidine,
arginine, hydrochloric acid, acetic acid, citric acid, lactic acid, succinic acid, ascorbic
acid, acetate, citrates, succinic acid citrate, phosphate, sorbitate, sucrose phosphates,
sodium succinate, sodium citrate, ethanol sodium acetate, sodium hydroxide, methyl
and propyl p-hydroxybenzoic acid esters, thimerosal, benzalkonium chloride,
benzethonium chloride, sorbitan monolaurate, triethanolamine oleate, cyclodextrin,
TWEEN-20, Tween-80, corn syrup, glycerin, sodium bisulfate, procaine
hydrochloride, Poloxam, sodium carboxymethylcelluose, hydroxypropyl

methylcellulose, polyvinyl pyrrolidone, EDTA, EGTA or other suitable agent.

[00126] In some embodiments, the pharmaceutical composition comprises
humanized anti-BASIGIN antibody or antigen binding fragment thereof provided
herein, and one or more other therapeutic agent. In some embodiments, the other
therapeutic agent is an agent used in a radiation therapy, chemotherapy, targeted
therapy, gene therapy, immunotherapy, hormonal therapy, angiogenesis inhibition,

palliative care, surgery, antimalarial drug or the combination thereof.
[00127] Kits

[00128] The present disclosure provides kits comprising the anti-BASIGIN
antibodies or the antigen binding fragments thereof provided herein. In some
embodiments, the kits are useful for detecting the presence or the level of BASIGIN

in a biological sample. The biological sample can be cells or tissues.

[00129] In some embodiments, the anti-BASIGIN antibody or the antigen binding
fragment thereof contained in the kit is conjugated with a detectable label (for
example, fluorescent, radioactive or enzymatic label). In some other embodiments,
the kit comprises an unlabeled anti-BASIGIN antibody or antigen binding fragments

thereof and further comprises a secondary labeled antibody which is capable of
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binding to the unlabeled anti-BASIGIN antibody. The kit may further include
means of detecting a label. The kit may comprise additional reagents and buffers
used for the performance of a particular method.  The kit may further comprise an
instruction of use, and a package that separates each of the components in the kit. In
some embodiments, the kit comprises an immunoassay for detecting the BASIGIN

antibody.

[00130] In some embodiments, the kit is provided for detecting BASIGIN protein
level. In some embodiments, the kit is used for predicting, diagnosing, preventing or

treating BASIGIN associated conditions.

[00131] Method of Treatment

[00132] In one aspect, the present disclosure provides a method of treating a
BASIGIN related condition in a subject, which comprises administering an effective

amount of the pharmaceutical composition provided herein to the subject.

[00133] In another aspect, the present disclosure provides use of the humanized
anti-BASIGIN antibody or antigen binding fragment thereof provided herein in the

manufacture of a medicament for treating a BASIGIN related condition in a subject.

[00134] In another aspect, the present disclosure provides the humanized
anti-BASIGIN antibody or antigen binding fragment thereof of the present disclosure

useful for treating a BASIGIN related condition in a subject.

[00135] The term "subject” as used herein refers to an animal. Typically, the animal
is a mammal, particular examples include primates (e.g., humans), dogs, cats, horses,

cows, pigs, and sheep. In some embodiments, the subject is human.

[00136] A “BASIGIN related condition” as used herein refers to any condition that
is caused by, exacerbated by, or otherwise linked to increased or decreased expression
or activities of BASIGIN (e.g., a human BASIGIN). In some embodiments, the

BASIGIN related condition is cancer, inflammatory disease or infectious disease.
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[00137] “Cancer” as used herein refers to any medical condition characterized by
malignant cell growth or neoplasm, abnormal proliferation, infiltration or metastasis,
and includes both solid tumors and non-solid cancers (hematologic malignancies)
such as leukemia. As used herein “solid tumor” refers to a solid mass of neoplastic
and/or malignant cells. Examples of cancer include but are not limited to, non-small
cell lung cancer (squamous/nonsquamous), small cell lung cancer, renal cell cancer,
colorectal cancer, colon cancer, ovarian cancer, breast cancer (including basal breast
carcinoma, ductal carcinoma and lobular breast carcinoma), pancreatic cancer, gastric
carcinoma, bladder cancer, esophageal cancer, mesothelioma, melanoma, head and
neck cancer, thyroid cancer, sarcoma, prostate cancer, glioblastoma, cervical cancer,
thymic carcinoma, melanoma, myelomas, mycoses fungoids, merkel cell cancer,
hepatocellular carcinoma (HCC), fibrosarcoma, myxosarcoma, liposarcoma,
chondrosarcoma, osteogenic sarcoma, and other sarcomas, synovioma, mesothelioma,
Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma, lymphoid malignancy, basal
cell carcinoma, adenocarcinoma, sweat gland carcinoma, medullary thyroid
carcinoma, papillary thyroid carcinoma, pheochromocytomas sebaceous gland
carcinoma, papillary carcinoma, papillary adenocarcinomas, medullary carcinoma,
bronchogenic carcinoma, hepatoma, bile duct carcinoma, choriocarcinoma, Wilms'
tumor, cervical cancer, testicular tumor, seminoma, classical Hodgkin lymphoma
(CHL), primary mediastinal large B-cell lymphoma, T-cell/histiocyte-rich B-cell
lymphoma, acute lymphocytic leukemia, acute myelocytic leukemia, acute
myelogenous leukemia, chronic myelocytic (granulocytic) leukemia, chronic
myelogenous leukemia, chronic lymphocytic leukemia, polycythemia vera, mast cell
derived tumors, EBV-positive and -negative PTLD, and diffuse large B-cell
lymphoma (DLBCL), plasmablastic lymphoma, extranodal NK/T-cell lymphoma,
nasopharyngeal carcinoma, HHV8-associated primary effusion lymphoma,
non-Hodgkin's lymphoma, multiple myeloma, Waldenstrom's macroglobulinemia,
heavy chain disease, myelodysplastic syndrome, hairy cell leukemia and
myelodysplasia, primary CNS lymphoma, spinal axis tumor, brain stem glioma,

astrocytoma, medulloblastoma, cranic~h~~~~~ma, ependymoma, pinealoma,
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hemangioblastoma, acoustic neuroma, oligodendroglioma, menangioma, melanoma,
neuroblastoma and retinoblastoma. In some embodiments, the cancer is metastatic,

especially BASIGIN expressing metastatic cancer.

[00138] In some embodiments, the BASIGIN associated conditions are
inflammatory diseases such as systemic lupus erythematosus (SLE), intestinal
mucosal inflammation, wasting disease associated with colitis, multiple sclerosis,
viral infections, rheumatoid arthritis, osteoarthritis, Cohn's disease, and inflammatory

bowel disease, psoriasis, systemic scleroderma, autoimmune diabetes and the like.

[00139] In some embodiments, the BASIGIN associated conditions are infectious
disease such as fungus infection, parasite/protozoan infection or chronic viral
infection, for example, malaria, coccidioiodmycosis immitis, histoplasmosis,
onychomycosis, aspergilosis, blastomycosis, candidiasis albicans,
paracoccidioiomycosis, microsporidiosis, Acanthamoeba keratitis, Amoebiasis,
Ascariasis, Babesiosis, Balantidiasis, Baylisascariasis, Chagas disease, Clonorchiasis,
Cochliomyia, Cryptosporidiosis, Diphyllobothriasis, Dracunculiasis, Echinococcosis,
Elephantiasis, Enterobiasis, Fascioliasis, Fasciolopsiasis, Filariasis, Giardiasis,
Gnathostomiasis, Hymenolepiasis, Isosporiasis, Katayama fever, Leishmaniasis,
Lyme disease, Metagonimiasis, Myiasis, Onchocerciasis, Pediculosis, Scabies,
Schistosomiasis, Sleeping sickness, Strongyloidiasis, Taeniasis, Toxocariasis,
Toxoplasmosis, Trichinosis, Trichuriasis, Trypanosomiasis, helminth infection,
infection of hepatitis B (HBV), hepatitis C (HCV), herpes virus, Epstein-Barr virus,
HIV, cytomegalovirus, herpes simplex virus type I, herpes simplex virus type II,
human papilloma virus, adenovirus, human immunodeficiency virus I, human
immunodeficiency virus II, Kaposi West sarcoma associated herpes virus epidemics,
thin ring virus (Torquetenovirus), human T lymphotrophic viruse I, human T
lymphotrophic viruse II, varicella zoster, JC virus or BK virus. In some

embodiments, the condition is malaria.

ERINN3

[00140] “Treating”, “treatment” or “therapy” of a condition as used herein can be

used interchangeably, and includes thar~~=+~ +reatment, prophylactic or preventative
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measures such as preventing or alleviating a condition, slowing the onset or rate of
development of a condition, reducing the risk of developing a condition, preventing or
delaying the development of symptoms associated with a condition, reducing or
ending symptoms associated with a condition, generating a complete or partial

regression of a condition, curing a condition, or some combination thereof.

[00141] The term “therapeutically effective amount” as used herein refers to the
dosage or concentration of a drug effective to treat a disease or condition associated
with human BASIGIN. For example, with regard to the use of the humanized
anti-BASIGIN antibody or antigen binding fragments disclosed herein to treat cancer,
a therapeutically effective amount is the dosage or concentration of the antibody or
antigen binding fragment capable of reducing the tumor volume, inhibiting growth or
proliferation of cancer cells, inhibiting or slowing tumor growth or cancer cell
infiltration into other organs, inhibiting or slowing cancer cell metastasis,
ameliorating any symptom associated with cancer, preventing or delaying the
development of cancer, or some combination thereof. Or, with regard to the use of
the humanized anti-BASIGIN antibody or antigen binding fragments disclosed herein
to treat malaria, therapeutically effective amount is the dosage or concentration of the
antibody or antigen binding fragment capable of inhibiting infection or proliferation
of the plasmodium, ameliorating any symptom associated with a malaria condition,

preventing or delaying the development of a malaria condition, or some combination

thereof.

[00142] The therapeutically effective amount (when used alone or in combination
with other agents such as chemotherapeutic agents) of humanized anti-BASIGIN
antibody or antigen binding fragment as provided herein will depend on various
factors known in the art, for example, type of disease to be treated, the type of
antibody, body weight, age, past medical history, present medications, state of health
of the subject, immune condition and potential for cross-reaction, allergies,
sensitivities and adverse side-effects, as well as the administration route and the type,

the severity and development of the disease and the discretion of the attending
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physician or veterinarian. In some embodiments, an humanized anti-BASIGIN
antibody or antigen binding fragment as provided herein may be administered at a
therapeutically effective dosage of about 0.01 mg/kg to about 100 mg/kg one or more
times per day (e.g., about 0.01 mg/kg, about 0.3 mg/kg, about 0.5 mg/kg, about 1
mg/kg, about 3 mg/kg, about 5 mg/kg, about 10 mg/kg, about 15 mg/kg, about 20
mg/kg, about 25 mg/kg, about 30 mg/kg, about 35 mg/kg, about 40 mg/kg, about 45
mg/kg, about 50 mg/kg, about 55 mg/kg, about 60 mg/kg, about 65 mg/kg, about 70
mg/kg, about 75 mg/kg, about 80 mg/kg, about 85 mg/kg, about 90 mg/kg, about 95
mg/kg, or about 100 mg/kg one or more times per day). In some embodiments, the
humanized anti-BASIGIN antibody or antigen binding fragment is administered at a
dosage of about 50 mg/kg or less, and in some embodiment the dosage is 20 mg/kg or
less, 10 mg/kg or less, 3 mg/kg or less, 1 mg/kg or less, 0.3 mg/kg or less, or 0.1
mg/kg or less. In some embodiments, the administration dosage may change over
the course of treatment. For example, in some embodiments the initial
administration dosage may be higher than the subsequent administration dosages. In
some embodiments, the administration dosage may vary over the course of treatment

depending on the reaction of the subject.

[00143] Dosage regimens may be adjusted to provide the optimum desired response
(e.g., a therapeutic response). In some embodiments, the humanized anti-BASIGIN
antibody or antigen binding fragment as provided herein is administered to the subject
at one time or over a series of treatments. In some embodiments, the humanized
anti-BASIGIN antibody or antigen binding fragment as provided herein is
administered to the subject by one or more separate administrations, or by continuous
infusion depending on the type and severity of the disease. Guidance can be found

in, for example, U.S. Patent No. 4,657,760, 5,206,344, 5,225,212.

[00144] The humanized anti-BASIGIN antibodies and antigen binding fragments
disclosed herein may be administered by any route known in the art such as, for

example, parenteral (e.g., subcutaneous, intraperitoneal, intravenous, including
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intravenous infusion, intramuscular, or intradermal injection) or non-parenteral (e.g.,

oral, intranasal, intraocular, sublingual, rectal, or topical) routes.

[00145] In some embodiments, the humanized anti-BASIGIN antibodies and antigen
binding fragments disclosed herein may be administered in a controlled-release
manner. A controlled-release parenteral preparations can be made as implants, oily
injections or particulate systems (e.g., microspheres, microparticles, microcapsules,
nanocapsules, nanospheres, and nanoparticles) (see Banga, A. J., Therapeutic Peptides
and Proteins: Formulation, Processing, and Delivery Systems, Technomic Publishing
Company, Inc., Lancaster, Pa., (1995); Kreuter, J., Colloidal Drug Delivery Systems,
J. Kreuter, ed., Marcel Dekker, Inc., New York, N.Y., pp. 219-31 (1994); Tice &
Tabibi, Treatise on Controlled Drug Delivery, A. Kydonieus, ed., Marcel Dekker, Inc.
New York, N.Y, pp. 315-339, (1992)). In some embodiments, the humanized
anti-BASIGIN antibodies and antigen binding fragments provided herein may be
administered in degradable or nondegradable polymeric matrices (see Langer,

Accounts Chem. Res. 26:537-51, 1993).

[00146] Unless defined otherwise, all technical and scientific terms used herein
have the same meaning as commonly understood by one of ordinary skill in the art to
which this invention belongs.

[00147] As used herein, the singular forms “a”, “an” and “the” are intended to
include the plural forms as well, unless the context clearly indicates otherwise. It
will be further understood that the terms “comprises”, “comprising”, “includes” ,
“including”, “have” and/or “having” if used herein, specify the presence of stated
features, steps, operations, elements and/or components, but do not preclude the
presence or addition of one or more other features, steps, operations, elements,
components and/or groups thereof.  As used herein, the term "about," when used in
reference to a particular recited numerical value, means that the value may vary from
the recited value by no more than 10%.

[00148] Every document cited herein, including any cross referenced or related

patent or application is hereby incorporated herein by reference in its entirety unless
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expressly excluded or otherwise limited. The citation of any document is not an
admission that it is prior art with respect to any invention disclosed or claimed herein
or that it alone, or in any combination with any other reference or references, teaches,
suggests or discloses any such invention. Further, to the extent that any meaning or
definition of a term in this document conflicts with any meaning or definition of the
same term in a document incorporated by reference, the meaning or definition

assigned to that term in this document shall govern.
EXAMPLES

[00149] The following examples are provided to better illustrate the claimed
invention and are not to be interpreted as limiting the scope of the invention.  All
specific compositions, materials, and methods described below, in whole or in part,
fall within the scope of the present invention. These specific compositions, materials,
and methods are not intended to limit the invention, but merely to illustrate specific
embodiments falling within the scope of the invention. One skilled in the art may
develop equivalent compositions, materials, and methods without the exercise of
inventive capacity and without departing from the scope of the invention. It will be
understood that many variations can be made in the procedures herein described while
still remaining within the bounds of the present invention. It is the intention of the

inventors that such variations are included within the scope of the invention.
EXAMPLE 1: Construction of the Phage Display Vector

[00150] The hybridoma cell line HAb18GC2 was generated and deposited in China
Center for Type Culture Collection in 2006, with the accession number of
CCTCC-C200636. Detailed information about the cell line, the antibody produced
by the cell line and the preparation method are described in Chinese patent

Z1.200710007452.2, which is incorporated herein by reference in its entirety.

[00151] Total RNA was extracted from hybridoma cell HAb18GC2 by using the
Total RNA Extraction Kit (Omega bio-tek) according to the manual of the kit. The

integrity of the extracted total RNA was analysed by agarose gel electrophoresis.
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[00152] cDNA was prepared by taking 1ug of the total RNA, synthesizing the
cDNA first strand according to the manual of the reverse transcription kit PrimeScript

RT reagent Kit (TaKaRa) and was stored at -20°C for further experimentations.

[00153] The VH gene fragments and VL gene fragments were amplified from cDNA
template by using the VH and VL gene specific primer sets, respectively, in a PCR
reaction. Phusion® High-Fidelity DNA Polymerase (NEB) was used in the PCR,
and the reaction mix is prepared according to the manual of NEB. PCR reaction
condition is set as follows: 94°C, 5 min; (94°C, 15 s, 54°C, 30 s, 72°C, 1 min) x 35
cycles; 72°C, 10 min. The size of the amplified fragments were determined in 1%

agarose gel electrophoresis.

[00154] Linker sequence and its reverse complementary sequence were introduced
to the 3° end of the VH gene fragment and the 5” end of the VL gene fragment,
respectively, via primers (VH reverse linker-R1: SEQ ID NO: 34,
CAAAGTTGGAAATAAAAGCGGCCGCAGAACAAAA; VL linker-F1: SEQ ID
NO: 35, TTTTGTTCTGCGGCCGCTTTTATTTCCAACTTTG) in a further PCR

reaction.

[00155] The VH gene fragment and VL gene fragment with the linker sequence or
the reverse complementary sequence of the linker sequence were mixed 1:1 (mol/mol)
and scFv gene is amplified by using an overlap-PCR method. The reaction system
was prepared as follows: 1 pmol VH gene fragment, 1 pmol VL gene fragment, 100
pmol pFL-6H8-F1 primer (SEQ ID NO: 33
CCCAGCCGGCCATGGCCGAAGTGAAGCTTGAGGAGTCT), 100 pmol
pFL-6H8-R2 primer (SEQ ID NO: 36
TTTTGTTCTGCGGCCGCTTTTATTTCCAACTTTG), 10 ul 10x PCR buffer.

PCR reaction condition was set as follows: 95°C, 5 min; (95°C, 15 s, 56°C, 30 s,
72°C, 1 min) x 35 cycles; 72°C, 10 min.  The size of the amplified fragment was

determined in 1% agarose gel electrophoresis.
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[00156] The band at expected size was cut out, and recovered by using the DNA
fragment purification kit (Omega bio-tek) to obtain a scFv gene fragment containing

the restriction sites of Nco I and Not L.

[00157] The scFv gene fragment containing the cleavage site Nco I and Not I and
the vector plasmid pGEM-T vector (Promega) were measured with an ultraviolet

spectrophotometer, and then subjected to restriction enzyme digestion.

[00158] The reaction was set as follows: mixed 3ug of recovered scFv gene
fragment or 3pg of pGEM-T vector, 1ul Nco [-HF, 1ul Not I-HF restriction
endonucleases (NEB), Sul 10x CutSmart buffer, and added water to 50 pl.  The
digestion reaction mix was incubated at 37°C for 1 h. The size of the obtained
products were determined in 1% agarose gel electrophoresis, and bands at expected
size were cut out, and recovered by using the DNA fragment purification kit (Omega

bio-tek) to obtain a digested scFv gene fragment and digested pGEM-T vector.

[00159] After digestion, the recovered scFv gene fragment and pGEM-T vector were
ligated. The ligation reaction mix was set as follows: 0.7 ug digested scFv gene
fragment, 1.4 ug digested pGEM-T vector, 40 U T4 ligase, 40 ul 5x ligation buffer.
The ligation reaction mix was incubated at 16°C overnight. TGI1 competent cells
were transformed with ligation product, then spreaded on LB agar plates and
incubated at 37°C overnight.  Separate colonies were picked and screened for
positive clones with the universal primer for vector. The positive clones were then
sequenced for correct insert, and those proved to contain the correct insert (named as
recombinant plasmid pFL-6H8) were stored at -40°C for further use. The
recombinant plasmid pFL-6H8 contains scFv gene with the complete heavy chain and

light chain variable region sequences.

EXAMPLE 2: Determination for CDRs and FRs of the Mouse Monoclonal
Antibody 6HS8

[00160] The CDRs in the light chain and heavy chain variable region of the mouse
monoclonal anti-hBASIGIN antibody 6H8 (also known as HAb18GC2, see in
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Chinese patent: ZL200710007452.2) were determined according to the Kabat
database. The amino acid sequences of the three light chain CDRs are shown in
SEQ ID NO: 22, SEQ ID NO: 23 and SEQ ID NO: 24 in the Sequence Listing,
respectively. The amino acid sequences of the three heavy chain CDRs are shown in
SEQ ID NO: 9, SEQ ID NO: 10 and SEQ ID NO: 11 in the Sequence Listing,

respectively.

EXAMPLE 3: Selection of Appropriate Human Immunoglobulin Framework

Sequences

[00161] The human FR sequences obtained from Kabat database were grafted with
the aforementioned CDRs for humanization of the antibody and the grafted antibody
variable regions were screened for homology and structures. A computer software
named Discovery Vision (VIOVIA, version 3.5) was used to analyze the molecular
structure of the antibody before and after humanization through the molecular
modeling, homology modeling and mechanics optimization, and to verify possible
alterations in the human FRs to ensure that the replaced FRs does not change the
overall skeleton structure of VH and VL, in particular, does not destroy the p-strand
secondary structure of the mouse monoclonal antibody thereby maintains or improves
the affinity of the original mouse antibody. The selected human heavy/light chain
variable FR sequences with possible variations at specific sites were listed in line with

the mouse FR sequences in Figure 1 and Figure 2 of the present disclosure.

EXAMPLE 4: Construction and Screening of Phage Display Humanized
anti-hBASIGIN Antibody Library

[00162] Based on the sequences of CDRs determined in example 2 and FR
sequences verified in example 3, the corresponding nucleotide sequence encoding the
ScFv fragment of the humanized antibody was obtained by using commonly used
codons in mammalian cells. The encoding gene was obtained by overlap-PCR
method, then cloned into the cloning vector and amplified, and the positive clones

were subject to sequencing analysis. Humanization of the FRs was performed by
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introducing alterations and variations at specific amino acid sites in the coding
sequence of the heavy/light chain FRs by primers. Detailed protocol was described

below.

[00163]  Material
[00164] Mouse derived scFv fragment from example 1 was used as template.
Following primers were used for amplification of the humanized heavy chain variable

region (hVH) and humanized light chain variable region (hVL):

[00165] hVH forward primers include:

[00166] 1) 6H8-L1-F1: SEQ ID NO: 37

[00167] CAGCCGGCCATGGCCGAAGTGCAGCTTGTGGAGTCTG

[00168] 2) 6H8-L1-F2: SEQ ID NO: 38 (6H8-L1-F2 represents a mixture of

primers, wherein R =G or A, S= G or C)

[00169] CGCCAGGCTCCAGGGAAGGGGCTTGAGTGGGTTRSCGAAATT
AGATTGAAATC

[00170] 3) 6H8-L1-F3: SEQ ID NO: 39 (6H8-L1-F3 represents a mixture of

primers, wherein R = G or A)

[00171] CAGATGAACTCCTTAARGACTGAAGACACTGCCGTGTATTACTGT
ACCAG

[00172] hVH reverse primers include:

[00173] 1) 6H8-L1-R1: SEQ ID NO: 40 (6H8-L1-R1 represents a mixture of

primers, wherein M=A or C, Y =T or C)

[00174] GAAAGTGAATCCAGAGGCGGMACAGGAGAGCYTCAGGGATCCT
CCAGG

[00175] 2) 6H8-L1 R2: SEQ ID NO: 41
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[00176] CCCTGGAGCCTGGCGGACCCAGTTCATCCAGAAGTTACTGAAAG
TGAATCCAG

[00177] 3) 6H8-L1-R3: SEQ ID NO: 42 (6H8-L1-R3 represents a mixture of

primers, wherein R=Gor A, K=Gor T)

[00178] TAAGGAGTTCATCTGCAGGTACAGGRTGKTTTTGGAATCATCTCT
TG

[00179] 4) 6H8-L1-R4: SEQ ID NO: 43
[00180] GGGAGATTGGGTCATCTGAATGTCGCTAGCACCGCCAC

[00181] 5) 6H8-L1 RS5: SEQ ID NO: 44 (6H8-L1 RS represents a mixture of
primers, wherein R=Gor A, S=GorC,W=AorT,V=GorCorA)

[00182] GGTGACCCTGTCGCCCACTGAGRSGGACAGGGWGGVGGGAGATT
GGGTC

[00183] hVL forward primers include:

[00184] 1) 6H8-L1 F4: SEQ ID NO: 45 (6H8-L1 _F4 represents a mixture of
primers, wherein M=A orC, W=AorT)

[00185] GTGGGCGACAGGGTCACCMTCWCCTGCAAGGCCAGTGAG

[00186] 2) 6H8-L1 F6: SEQ ID NO: 46 (6H8-L1 F6 represents a mixture of
primers, wherein Y =T orC,S=GorC,W=AorT)

[00187] TCAGCAGTCTGCAGYCCGASGACWTCGCAACCTATTACTGTGGA
CAGAGTTAC

[00188]  3)6H8-L1 F5: SEQ ID NO: 47

[00189] CCGGCAGTGGATCTGGCACAGATTTCACTCTGACCATCAGCAGTC
TGCAG

[00190] hVL reverse primers include:
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[00191] 1) 6H8-L1 R6: SEQ ID NO: 48 (6H8-L1 R6 represents a mixture of
primers, wherein H=A orCor T, K=Gor T)

[00192] GTTGGATGCCCCGTATATCAGCAGTTTAGGGGHCTKGCCTGGTTT
CTGTTG

[00193] 2) 6H8-L1 R8: SEQ ID NO: 49
[00194] TTTGTTCTGCGGCCGCTTTTATTTCCAACTTTGTCCC

[00195] 3) 6H8-L1 R7: SEQ ID NO: 50 (Primer 6H8-L1 R7 is a mixture of
primers, wherein W=A or T, M= A or C)

[00196] AGATCCACTGCCGGWGAAGCGGGMGGGGACCCCAGTGTACCGG
TTGGATGCCCC

[00197] Method and results

[00198] Target fragments were amplified by following the amplification scheme

as set below:

[00199] 1* step amplification: five pairs of primers (6H8-L1-F1+6HS-L1-R1,
6H8-L1-F2+6HS8-L1-R3, 6H8-L1-F3+6H8-L1-R4, 6H8-L1_F4+6H8-L1 RS,
6H8-L1_F6+6HS8-L1 R8) were used to amplify five 1* step fragments from pFL-6HS
vector obtained in Example 1. PCR reaction condition was set as follows: 95°C, 3
min; (95°C, 30 s, 55°C, 30 s, 72°C, 40 s) x 40 cycles; 72°C, 10 min.  After the PCR,
the size of the amplified fragments were determined in 1% agarose gel electrophoresis
and then ligated into the pMD18-T vector (TaKaRa). The ligation products were
transformed into competent cells, and clones were selected and screened for correct
insertion. Based on the sequencing results, fragments with the correct sequences

were named 6H8-L1-1, 6H8-L.1-2, 6HS8-L1-3, 6H8-L1-4 and 6H8-L1-5, respectively.

[00200] 2% step amplification: the five 1% step fragments obtained above (6H8-L1-1,
6H8-L1-2, 6H8-L1-3, 6H8-L1-4 and 6H8-L1-5) were used as templates, and four
pairs of primers (6H8-L1-F1 + 6H8 -L1 R2, 6H8-L1-F2 + 6H8-L1 RS, 6H8-L1 F4 +
6HS8-L1 R7,6H8-L1_F5+ 6H8-L1_R8) were used to amplify the 2" step fragments.
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PCR reaction condition was the same as in the 1% step amplification. ~After the PCR,
the PCR products were purified through 1% agarose gel electrophoresis, and ligated
into pMD18-T vector (TaKaRa) and transformed into competent cells. The positive
clones were selected and screened for correct insertion. Based on the sequencing
results, fragments with the correct sequences were named 6H8-L1-6, 6H8-L1-9,

6H8-L.1-7 and 6H8-L1-8, respectively.

[00201] 3™ step amplification: following the same procedure as 1% step amplification,
two 2" step fragments obtained above (6H8-L1-6 and 6H8-L1-9) were used as
templates, and a pair of primers (6H8-L1-F1+6H8-L1_R5) were used to obtain a 3™
step fragment (6H8-L1-10); two 2™ step fragments obtained above (6H8-L1-7 and
6H8-L1-8) were used as templates, and a pair of primers (6H8-L1 F4+6H8-L1 R8)

were used to obtain a 3" step fragment (6H8-L1-11).

[00202] 4™ step amplification: following the same procedure as 1% step amplification,
the 3™ step fragments obtained above (6H8-L1-10 and 6H8-L1-11) were used as
templates, a pair of primers (6H8-L1-F1+6H8-L1 R8) were used to obtain a 4™ step
fragment (6H8-L1-12).

[00203] The 6HS8-L1-12 fragment was digested with restriction enzymes Ncol-HF
and NotI-HF (NEB), followed by separation through 1% agarose gel electrophoresis,
and then the digested fragment was purified by Gel Extraction Kit (Omega bio-tek).
The purified digested fragment was ligated with the phage vector pComb3Xss
(including a c-myc fusion protein pre-engineered into the backbone of the phage
vector) which is digested with the same set of restriction enzymes (i.e., Ncol-HF and
Notl-HF) via T4 DNA ligase (TaKaRa). The ligation product was deionized and
then transformed into TG1 competent cells via electroporation. The transformed
TG1 cells were inoculated on LB plates for clone screening. The capacity of the
6H8-L1 antibody phage library was recorded, and the library was stored at -80°C for

further use.
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[00204] Antigen specificity panning of the 6H8-L1 antibody phage library was

carried out by solid-phase panning, with following steps:

[00205] The 6H8-L1 antibody phage library was revived in 60 ml of 2YT medium,
and incubated in a shaker incubator at 37°C until the OD600 of the culture reached
0.3-0.4. M13KO7 helper phage (Invitrogen) was added, and the culture was
incubated for 30 min in a still incubator and incubated for 60 min in a shaker
incubator at 37°C. The culture was centrifuged at 1500 rpm for 10 min, the
supernatant was discarded, and the cells were re-suspended with 60 ml of 50 pug/ml
kanamycin containing 2YT medium (without glucose). The re-suspended culture
was incubated overnight in a shaker incubator at 30°C, centrifuged at 12,000 rpm for
10 min to precipitate the phage display library containing bacteria. The supernatant
was transferred into a fresh centrifuge tube, aliquoted into 30 ml/tube lot, 7.5 ml of
PEG/NaCl was added to each centrifuge tube, mixed well, placed on ice for 1 h, and
centrifuged at 12000 rpm for 5 min, the supernatant was discarded, and the phages
were re-suspended with 2.2 ml of solution containing PBS-5% BSA. The
re-suspended phages were centrifuged at 12000 rpm for 5 min again to remove cell

debris.

[00206] Human BASIGIN coated plates were used to conduct affinity panning for 5
rounds panning (binding-washing-amplifying), for each round of panning the coating
concentration of the antigen was decreased gradually (1 pg/ml, 0.1 ug/ml, 0.01 pg/ml,
0.001 pg/ml, 0.0001 pg/ml). The panning experiment was terminated when the

signal-to-noise ratio (S/N) was below 10. 768 clones were selected and the selected
clones were cultured and induced to express the scFv antibodies which were used for

ELISA analysis.
EXAMPLE 5: ELISA and Sequencing Analyses

[00207] Human BASIGIN was diluted to 1 pg/ml with coating buffer (200 mM
NayCO3/NaHCOs, pH 9.2), 50 ul of which was added to each well of 96-well plates

and incubated overnight at 4°C. The coating solution in each well was discarded and
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the plates were washed with 1xPBS buffer for 3 times, blocked with 200 pl of
blocking buffer (2% BSA/1xPBS buffer) per well at room temperature for 1 h, and
then washed with 200 pl of 1xPBS buffer per well. The cell culture supernatant
containing ScFv antibodies and negative control were added into individual wells of
the plates, and incubated at room temperature for 2 h. The plates were then washed
with 200 pl of 1x PBS buffer for 3 times. Anti-c-Myc Ab (HRP) as secondary
antibody (Abcam Cat # ab19312, 50 ul/well) that was diluted by blocking buffer (1:
2500) was added into individual wells of the plates, and incubated at room
temperature for 1 h. The plates were then washed with 200 pl of 1x PBS buffer for 6
times. TMB substrate solution (50 ul/well) was added to each well to react for 10
min, and the stopping solution (2 M HCI, 50 pl/well) was added to terminate the
reaction. The absorbance at 450 nm was read in an ELISA plate reader. According
to the results of ELISA, 123 clones of A450> 2.0 were selected for sequencing

analysis.

[00208] The DNA sequences results from the sequencing were evaluated for

humanization degree with reference to the human immunoglobulin germline database

and the website btip://wew bioinforgukiabs/shab/. 26 scFV molecules with highest

degree of humanization were selected for affinity sorting.
EXAMPLE 6: Determination of scFv Binding Affinity by SPR

[00209] The affinity of the antibody was measured with ProteOn XPR36 (Bio-Rad).
The GLC chip (Bio-Rad, 1765011) was activated with 0.04 M EDC + 0.01 M
sulfo-NHS (Bio-Rad). The human BASIGIN was diluted to 10 mM with 10 mM
NaAc (pH 4.5) and then injected onto the chip at the rate of 30 ul/min to couple the
antigen with the activated chip via amino groups. Finally, the chip were inactivated
with 1 M ethanolamine-HCI (Bio-Rad), and when the chip was rotated for 90 degrees,
it was washed with a buffer (PBS/0.005% Tween 20) until the baseline was stable.
Five cell culture supernatants containing scFv antibody and one negative control were

injected on six horizontal channels, respectively, at feeding rate of 30 ul/min. The
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time for binding was set as 60 s and the time for dissociation was set as 900 s. The

data were analyzed using the Kinetic-Langmuir model.

[00210] SPR were used for real-time monitoring of the binding of human BASIGIN
with the TG1 supernatant containing scFv antibodies. The association rate constant
(Kon) of all screened antibodies were comparable, therefore the dissociation rate
constant (Kog) was used for determine the binding affinity of the antibodies instead of
Kp. The binding affinity of human BASIGIN with humanized scFv antibodies was

pre-evaluated according to the K, and the results are shown in Table 1.

[00211] Table 1 SPR determination of scFv antibody affinity results

Clone No. | Ky(x10®) | Clone No. | Ko(x10®) | Clone No. | Ko (x107)
11131 8.9 11205 35 11189 5.2
11135 32 11210 32 11193 55
11143 10 11211 53 11195 53
11149 9.5 11214 52 11198 30
11156 36 11230 39 11120 23
11182 40 11232 30 11203 93
11187 6.4 11233 27 11246 41
11188 4.4 11242 34 11305 6.9
11204 14 11245 4.1 mouse 6H8 11.4

[00212] Taking into consideration of other features, five humanized scFvs (i.e.,
11188, 11214, 11242, 11245 and 11305) were selected from those with relatively

lower Kgevalues for constructing intact antibodies respectively.
EXAMPLE 7: Construction of Intact Humanized Antibody

[00213] According to the results of the previous affinity sorting, five clones with the
selected scFvs were inoculated overnight. The plasmids were extract from each

overnight culture, and the sequences of which were confirmed by sequencing.

[00214] The following primers were used for amplification of the humanized heavy
chain variable region (VH) and humanized light chain variable region (VL) for

generating an intact humanized antibody:

[00215] VL forward primer: PCI-wbp229 F1, SEQ ID NO: 51
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[00216] GCTCCCCGGGGCGCGCTGTGACATTCAGATGACCCAATC
[00217] VL reverse primer: pCI-6H8 R8, SEQ ID NO: 52

[00218] GGTGCAGCCACCGTACGTTTTATTTCCAACTTTGTCCCCGAG
[00219] VH forward primers include:

[00220] 1) PCI-wbp229_F2: SEQ ID NO: 53

[00221] CTCTCCACAGGTGTACACTCCGAAGTGCAGCTTCTGGAGTC
[00222] 2) PCI-wbp229 F3: SEQ ID NO: 54

[00223] CTCTCCACAGGTGTACACTCCGAAGTGCAGCTTGTGGAGTC
[00224] 3) 6H8-L1 R2: SEQ ID NO: 55

[00225] CCCTGGAGCCTGGCGGACCCAGTTCATCCAGAAGTTACTGAAAG
TGAATCCAG

[00226] 4) 6H8-L1 RS5: SEQ ID NO: 56

[00227] GGTGACCCTGTCGCCCACTGAGRSGGACAGGGWGGVGGGAGATT
GGGTC

[00228] VH reverse primer: PCI-wbp229 R1, see SEQ ID NO: 57
[00229] GGGCCCTTGGTCGACGCTGCAGAGACAGTGACCAGAGTC

[00230] Target fragments were amplified by following the amplification scheme

as set below:

[00231] Plasmid from 11188 was used as template, primer pairs
(PCI-wbp229 F1+pCI-6H8 R8 and PCI-wbp229 F2+PCI-wbp229 R1) were used to
amplify VL and VH regions for the intact humanized antibody WBP229-201.

[00232] Plasmid from 11214 was used as template, primer pairs
(PCI-wbp229 F1+pCI-6H8 R8 and PCI-wbp229 F2+PCIl-wbp229 R1) were used to
amplify VL and VH regions for the intact humanized antibody WBP229-202.
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[00233] Plasmid from 11242 was used as template, primer pairs
(PCI-wbp229 F1+pCI-6H8 R8 and PCI-wbp229 F3+PCI-wbp229 R1) were used to
amplify VL and VH regions for the intact humanized antibody WBP229-203.

[00234] Plasmid from 11245 was used as template, primer pairs
(PCI-wbp229 F1+pCI-6H8 R8 and PCI-wbp229 F2+PCIl-wbp229 R1) were used to
amplify VL and VH regions for the intact humanized antibody WBP229-204.

[00235] Plasmid from 11305 was used as template, primer pairs
(PCI-wbp229 F1+pCI-6H8 RS8 and PCI-wbp229 F3+PCIl-wbp229 R1) were used to
amplify VL and VH regions for the intact humanized antibody WBP229-205.

[00236] After the PCR, the amplified fragments were separated in 1% agarose gel

electrophoresis, and bands at expected size were recovered and purified.

[00237] The purified VL/VH fragments were digested with NgoMIV and SnaBI, and
the digested fragments were purified with DNA purification kit, and then ligated to
the mammalian expression vector pCI-vector which included a (hIgG2 heavy chain
constant region or human « chain constant region) gene and which was digested with
the same enzymes. The ligation products were transformed into TOP10 FE. coli cells
(Invitrogen), and the transformed cells were spreaded on LB agar plates with 100
ug/ml of ampicillin.  Positive clones were then inoculated in LB liquid medium with
100 pg/ml of ampicillin, and after the clone were verified by sequencing, clone
plasmids were extracted by using a Midi-Prep plasmid extraction kit (QIAGEN).

The plasmids prepared were named pCI-WBP229-201L and pCI-WBP229-201H,
pCI-WBP229-202L and pCI-WBP229-202H, pCI-WBP229-203L and
pCI-WBP229-203H, pCI-WBP229-204L and pCI-WBP229-204H,
pCI-WBP229-205L and pCI-WBP229-205H respectively, each of which contains a
complete light chain gene or a complete heavy chain gene for producing an intact

humanized antibody.

EXAMPLE 8: Transient transfection of cells and antibody purification
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[00238] HEK293 cells (1.0x10° cells/ml) was co-transfected with a pair of plasmids
containing one light chain gene and one corresponding heavy chain gene (e.g.,
pCI-WBP229-201L/H~205L/H) by using Freestyle Max Reagent transfection reagent
from Invitrogen. The transfected cells were inoculated in a shaker incubator at 37°C
with 5% CQO,, and a rotation speed of 120 rpm. Culture supernatants were collected
after 7 days post-transfection by centrifugation, and Protein A affinity
chromatography columns were used to isolate and purify target antibodies from the
supernatants. Three cultures with the highest humanized antibody production were

selected, which were:

[00239] 1) HP6HB8-1 (corresponds to pCI-WBP229-205L/H) with amino acid
sequence of heavy chain variable region of SEQ ID NO: 3, and amino acid sequence

of light chain variable region of SEQ ID NO: 16.

[00240] 2) HP6HS-2 (corresponds to pCI-WBP229-204L/H) with amino acid
sequence of heavy chain variable region of SEQ ID NO: 5, and amino acid sequence

of light chain variable region of SEQ ID NO: 18.

[00241] 3) HP6HS8-3 (corresponds to pCI-WBP229-203L/H) with amino acid
sequence of heavy chain variable region of SEQ ID NO: 7, and amino acid sequence

of light chain variable region of SEQ ID NO: 20.

EXAMPLE 9: Determination of Binding Affinity of the Humanized
anti-hBASIGIN Antibodies

[00242] 200 ng of human BASIGIN recombinant protein was coated in an ELISA
plate and allowed to stand overnight at 4°C. The coated plate was blocked with 0.1%
BSA at room temperature for 1 hour. Three antibodies obtained in example 8 along
with the parental mouse monoclonal 6H8 and chimeric antibody coH8 were each
prepared into 5 solutions with gradient concentrations of 10, 100, 1,000, 10,000 and
100,000 ng/ml. 100 pl of each solution was added into individual wells and the plate
was allowed to stand at room temperature for 1 hour. 100 ul of 1:4,000 diluted

horseradish peroxidase-labeled goat anti-human light chain constant region as
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secondary antibody (Millipore) was added and allowed to stand at room temperature
for 1 hour. The plates were then washed with 200 ul of 1x PBS buffer for 3 times,
TMB substrate solution (50 pl/well) was added to each well to react for 10 min, and
the stopping solution (2 M HCI, 50 ul/well) was added to terminate the reaction.

The absorbance at 450 nm was read in an ELISA plate reader.

[00243] According to the result, the three humanized antibodies and the chimeric
antibody c6H8 showed significantly higher affinity to human BASIGIN when

compared with the parental mouse antibody 6HS8 (Fig. 3).

[00244] The binding affinity of the three humanized antibodies, the mouse antibody
6H8 and the chimeric antibody coH8 were also determined by SPR (for detailed steps,

please refer to the description in example 6), data were shown in Table 2.

[00245] Table 2. SPR determination of the binding affinity of humanized

antibodies

Sample K, (1/ms) | Kq (1/5) Kp (M) Rumax (RU) | Chi? (RU)
Mouse 5.66E+04 | 6.64E-05 1.17E-09 | 175.08 3.20
monoclonal

6H8

c6H8 1.28E+05 | 5.81E-05 | 4.52E-10 | 98.59 4.00
HP6HS8-3 | 5.31E+05 | 5.44E-05 1.02E-10 | 88.59 1.23
HP6H8-2 | 6.18E+05 | 3.60E-05 | 5.83E-11 120.50 2.29
HP6H8-1 | 5.48E+05 | 4.96E-05 | 9.05E-11 | 57.32 1.08

[00246] As shown in Fig. 3 and table 2, the binding affinity of the humanized
antibodies were higher than that of the parental mouse antibody 6H8. The
immunogenicity of the humanized antibodies in human are lower than that of the
parental mouse antibody 6HS8 and the stability of the humanized antibodies are better

than that of the parental mouse antibody 6HS.
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EXAMPLE 10: Construction of Highly Efficient Humanized anti-hBASIGIN

Antibody Expression Vector and Screening of Stable Expression Cell Lines

[00247] According to the results of example 9, gene sequence of HP6HS8-1 was used

for construction of highly efficient humanized antibody expression vector.
[00248] 1. Construction of light chain gene expression vector

[00249] The gene sequence encoding the VL region of the HP6HS8-1 was
synthesized and added with restriction enzyme recognition sites of Xbal and BsiWI at
5"and 3' ends of the sequence, respectively. The synthesized molecule and the
pcDNA3 3-LC-104new-M plasmid with light chain constant gene were digested with
restriction enzymes Xbal and BsiWl.  The digested products were separated in 1%
agarose gel electrophoresis, and bands at expected size were recovered and purified.
The purified fragments (a fragment of 416bp derived from the synthetic molecule and
a fragment of 5,712bp derived from the pcDNA3.3-LC-104new-M plasmid) were
ligated by using T4 ligase and the reaction mix was kept at 16°C for 20 min. 10 pl
out of 20 pl ligation solution was used to transform £. coli TOP10 competent cells
(Invitrogen). After the transformed colonies were confirmed by PCR analysis,
enzyme digestion analysis and sequencing, one correct mono-clone was inoculated
overnight in 200ml LB medium at 37°C in a shaker incubator with 220 rpm. The
plasmid was extracted and named pcDNA3.3-LC-N-229-205 (shown in Figure 4).

[00250] 2. Construction of heavy chain gene expression vector

[00251] Similarly, the gene sequence encoding the VH region of the HP6HS8-1 was
synthesized and added with restriction enzyme recognition sites of Xbal and Nhel at
5"and 3' ends of the sequence, respectively. The synthesized molecule and the
pOptivec-HC-208-M plasmid with heavy chain constant gene were digested with
restriction enzymes Xbal and Nhel. The digested products were separated in 1%
agarose gel electrophoresis, and bands at expected size were recovered and purified.
The purified fragments (a fragment of 434bp derived from the synthetic molecule and

a fragment of 5,364bp derived from the pOptivec-HC-208-M plasmid) were ligated
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by using T4 ligase and the reaction mix was kept at 16°C for 20 min. 10 pl out of 20
ul ligation solution was used to transform £. coli TOP10 competent cells (Invitrogen).
After the transformed colonies were confirmed by PCR analysis, enzyme digestion
analysis and sequencing, one correct mono-clone was inoculated overnight in 200ml
LB medium at 37°C in a shaker incubator with 220 rpm. The plasmid was extracted

and named pOptivec-HC-D-229-205 (shown in Figure 5).
[00252] 3. Construction and screening of CHO stable expression cell lines

[00253] The humanized antibody light chain expression vector
pcDNA3.3-LC-N-229-205 and the humanized antibody heavy chain expression vector
pOptivec-HC-D-229-205 were transfected into CHO/DHEFR cells by using Freestyle
Max Reagent (Invitrogen). 48 hours post-transfection, the cells were initially
passaged and screened with Opti CHO medium supplemented with 500 pg/ml G418
until the cell viability restored to above 85%. A second round screening was
performed in a screening medium containing 500 nM MTX. Single clone was
selected with ClonePix FL. After 7-10 days of monoclonal culture, the expression
level of HP6H8-1 in the culture supernatant was 2.23 + 0.18 g/L as measured with

HTRF method (shown in Figure 6).

EXAMPLE 11: Determination of the Specificity of Humanized anti-hBASIGIN
Antibody

[00254] Immunohistochemical method was used to detect the specific binding of
antibody HP6HS8-1 to tumor tissue, and the immunohistochemical cross-reactivity of
the antibody was investigated. 3% H,0, was used to block and inactivate
endogenous peroxidase, normal sheep serum working solution was used for blocking,
HP6H8-1 was used as primary antibody, biotin-labeled rabbit anti-human Fc antibody
was used as secondary antibody, horseradish peroxidase-labeled streptomycin
albumin solution was used as label reagent, DAB was used for colorization, and
hematoxylin was used for re-stain. ~ After the sample were dehydrated, the slides

carrying it were mounted for microscopic examination.
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[00255] Results were shown in Figure 7, specific colorization of the antibody
HP6HS8-1 was observed in lung cancer, liver cancer, colon cancer and other malignant
tumor tissues, but rarely in normal tissues, different degrees of colorization were

marked as "++" or "+++".

[00256] The above results shows that the humanized antibody generated in present

disclosure basing on the CDR grafting can specifically recognize human BASIGIN.
EXAMPLE 12: In Vitro Antimalarial Test with HP6HS8-1 Antibody

[00257] Human erythrocytes (O-type) were infected with Plasmodium falciparum
strains Dd2, 3D7, FCC1 and Nf54, respectively. When the infection rate was >1%
and the malarial roset was >80%, the antimalarial test was performed. The culture
was diluted with monoclonal antibody to set the initial level of parasitemia to 0.5%,
fresh erythrocytes were added to set an initial hematocrit to 2%,the monoclonal
antibody HP6H8-1 was added at a concentrations of 100, 10, 1, 0.1, 0.01 pg/ml,
respectively, each concentration gradient was tested in triplicate. ~ After cultured for
72 hrs at 37°C, thin blood smear was prepared and observed under 100x oil
microscope to count the parasite rate. The experiment was independently repeated

for three times, the results were averaged, and analyzed with SPSS for statistics.

[00258] The in vitro pharmacodynamics results of humanized HP6H8-1 monoclonal
antibody against Plasmodium falciparum strains Dd2, 3D7, FCC1 and Nf54 were
shown in Figure 8. After 72 hrs post administration of the antibody, humanized
monoclonal antibody HP6H8-1 showed significant antimalarial effect to all
Plasmodium falciparum strains, and IC50 were 0.04, 0.02, 0.04, and 0.05 mg/ml

respectively.
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

misc_feature
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Xaa can be any naturally occurring amino acid

misc_feature
(23)..(23)
Xaa can be any naturally occurring amino acid

misc_feature
(49)..(49)
Xaa can be any naturally occurring amino acid

misc_feature
(79)..(80)
Xaa can be any naturally occurring amino acid

misc_feature
(89)..(39)
Xaa can be any naturally occurring amino acid

misc_feature
(94)..(94)
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<223> Xaa can be any naturally occurring amino acid
<400> 1

Glu Val GIn Leu Xaa Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Xaa Ala Ser Gly Phe Thr Phe Ser Asn Phe
20 25 30

Trp Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Xaa Glu Ile Arg Leu Lys Ser Asn Asn Tyr Ala Thr His Tyr Ala Glu
50 55 60

Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Xaa Xaa
65 70 75 80

Leu Tyr Leu Gln Met Asn Ser Leu Xaa Thr Glu Asp Thr Xaa Val Tyr
85 90 95

Tyr Cys Thr Ser Tyr Asp Tyr Glu Tyr Trp Gly Gln Gly Thr Leu Val
100 105 110

Thr Val Ser Ala
115

<210> 2

<211> 107

<212> PRT

<213> Artificial Sequence

<220>

<223> Amino acid sequence of humanized light chain variable region of
humanized anti-BASIGIN antibody or antigen binding fragment with
variations

<220>

<221> misc_feature

<222> (9)..(10)

<223> Xaa can be any naturally occurring amino acid

<220>
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<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

misc_feature

(13).(13)

Xaa can be any naturally occurring amino acid

misc_feature

@21)..21)

Xaa can be any naturally occurring amino acid

misc_feature
(22)..(22)
Xaa can be any naturally occurring amino acid

misc_feature
(42)..(42)
Xaa can be any naturally occurring amino acid

misc_feature
(43)..(43)
Xaa can be any naturally occurring amino acid

misc_feature
(60)..(60)
Xaa can be any naturally occurring amino acid

misc_feature
(65)..(65)
Xaa can be any naturally occurring amino acid

misc_feature
(80)..(81)
Xaa can be any naturally occurring amino acid

misc_feature
(83)..(83)
Xaa can be any naturally occurring amino acid
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<400> 2

Asp Ile Gln Met Thr Gln Ser Pro Xaa Xaa Leu Ser Xaa Ser Val Gly
1 5 10 15

Asp Arg Val Thr Xaa Xaa Cys Lys Ala Ser Glu Asn Val Gly Thr Tyr
20 25 30

Val Ser Trp Tyr Gln Gln Lys Pro Gly Xaa Xaa Pro Lys Leu Leu Ile
35 40 45

Tyr Gly Ala Ser Asn Arg Tyr Thr Gly Val Pro Xaa Arg Phe Thr Gly
50 55 60

Xaa Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Xaa
65 70 75 80

Xaa Asp Xaa Ala Thr Tyr Tyr Cys Gly Gln Ser Tyr Ser Tyr Pro Phe
85 90 95

Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 3

211> 116

<212> PRT

<213> Artificial Sequence

<220>
<223> Amino acid sequence of heavy chain variable region (VH) of
humanized antibody HP6H8-1

<400> 3

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asn Phe
20 25 30

Trp Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
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Ser Glu Ile Arg Leu Lys Ser Asn Asn Tyr Ala Thr His Tyr Ala Glu
50 55 60

Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr
65 70 75 80

Leu Tyr Leu GIn Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Val Tyr
85 90 95

Tyr Cys Thr Ser Tyr Asp Tyr Glu Tyr Trp Gly Gln Gly Thr Leu Val
100 105 110

Thr Val Ser Ala
115

<210> 4

<211> 348

<212> DNA

<213> Artificial Sequence

<220>

<223> Nucleic acid sequence of heavy chain variable region (VH) of
humanized antibody HP6H8-1

<400> 4
gaagtgcage ttgtggagte tggaggaggc ttggtgeaac ctggaggate cetgaggete 60

tectgtgeeg cctetggatt cactttcagt aacttctgga tgaactgggt cegecagget 120
ccagggaagg gecttgagte gotttccgaa attagattga aatctaataa ttatgcaaca 180
cattatgcgg agtctgtgaa agggaggttc accatctcaa gagatgattc caaaaacacc 240
ctgtacctge agatgaactc cttaaagact gaagacactg ccgtgtatta ctgtaccage 300
tatgattacg aatactgggg ccaagggact ctggtcactg tetctgea 348
<210> 5

<211> 116

<212> PRT

<213> Artificial Sequence
<220>
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<223> Amino acid sequence of heavy chain variable region (VH) of humanized
antibody HP6H8-2

<400> 5

Glu Val GIn Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 13

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asn Phe
20 25 30

Trp Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Glu Ile Arg Leu Lys Ser Asn Asn Tyr Ala Thr His Tyr Ala Glu
50 55 60

Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr
65 70 75 80

Leu Tyr Leu GIn Met Asn Ser Leu Arg Thr Glu Asp Thr Ala Val Tyr
85 90 95

Tyr Cys Thr Ser Tyr Asp Tyr Glu Tyr Trp Gly Gln Gly Thr Leu Val
100 105 110

Thr Val Ser Ala
115

<210> 6

<211> 348

<212> DNA

<213> Artificial Sequence

<220>
<223> Nucleic acid sequence of heavy chain variable region (VH) of

humanized antibody HP6H8-1

<400> 6
gaagtgcagc ttgtggagtc tggaggaggc ttggtgeaac ctggaggate cctgaaget 60

tectgtgecg cetetggatt cactttcagt aacttetgga tgaactgggt ccgecaggcet 120
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ccagggaagg ggcttgagtg gettgccgaa attagattga aatctaataa ttatgcaaca 180
cattatgcgg agtctgtgaa agggaggttc accatctcaa gagatgattc caaaaacacc 240
ctgtacctge aaatgaactc cttaaggact gaagacactg cegtgtatta ctgtaccage 300
tatgattacg aatactggge ccaagggact ctggtcactg tctctgea 348
<210> 7

<211> 116

<212> PRT

<213> Artificial Sequence

<220>

<223> Amino acid sequence of heavy chain variable region (VH) of
humanized antibody HP6HS-3

<400> 7

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asn Phe
20 25 30

Trp Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Glu Ile Arg Leu Lys Ser Asn Asn Tyr Ala Thr His Tyr Ala Glu
50 55 60

Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr
65 70 75 80

Leu Tyr Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Val Tyr
85 90 95

Tyr Cys Thr Ser Tyr Asp Tyr Glu Tyr Trp Gly GIn Gly Thr Leu Val
100 105 110

Thr Val Ser Ala
115
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<210> 8

<211> 348

<212> PRT

<213> Artificial Sequence

<220>

<223> Nucleic acid sequence of heavy chain variable region (VH) of
humanized antibody HP6HS-3

<400> 8

Gly Ala Ala Gly Thr Gly Cys Ala Gly Cys Thr Thr Gly Thr Gly Gly
1 5 10 15

Ala Gly Thr Cys Thr Gly Gly Ala Gly Gly Ala Gly Gly Cys Thr Thr
20 25 30

Gly Gly Thr Gly Cys Ala Ala Cys Cys Thr Gly Gly Ala Gly Gly Ala
35 40 45

Thr Cys Cys Cys Thr Gly Ala Ala Gly Cys Thr Cys Thr Cys Cys Thr
50 55 60

Gly Thr Gly Cys Cys Gly Cys Cys Thr Cys Thr Gly Gly Ala Thr Thr
65 70 75 80

Cys Ala Cys Thr Thr Thr Cys Ala Gly Thr Ala Ala Cys Thr Thr Cys
85 90 95

Thr Gly Gly Ala Thr Gly Ala Ala Cys Thr Gly Gly Gly Thr Cys Cys
100 105 110

Gly Cys Cys Ala Gly Gly Cys Thr Cys Cys Ala Gly Gly Gly Ala Ala
115 120 125

Gly Gly Gly Gly Cys Thr Thr Gly Ala Gly Thr Gly Gly Gly Thr Thr
130 135 140

Gly Cys Cys Gly Ala Ala Ala Thr Thr Ala Gly Ala Thr Thr Gly Ala
145 150 155 160

Ala Ala Thr Cys Thr Ala Ala Thr Ala Ala Thr Thr Ala Thr Gly Cys
165 170 175

Ala Ala Cys Ala Cys Ala Thr Thr Ala Thr Gly Cys Gly Gly Ala Gly
180 185 190
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Thr Cys Thr Gly Thr Gly Ala Ala Ala Gly Gly Gly Ala Gly Gly Thr
195 200 205

Thr Cys Ala Cys Cys Ala Thr Cys Thr Cys Ala Ala Gly Ala Gly Ala
210 215 220

Thr Gly Ala Thr Thr Cys Cys Ala Ala Ala Ala Ala Cys Ala Cys Cys
225 230 235 240

Cys Thr Gly Thr Ala Cys Cys Thr Gly Cys Ala Gly Ala Thr Gly Ala
245 250 255

Ala Cys Thr Cys Cys Thr Thr Ala Ala Ala Gly Ala Cys Thr Gly Ala
260 265 270

Ala Gly Ala Cys Ala Cys Thr Gly Cys Cys Gly Thr Gly Thr Ala Thr
275 280 285

Thr Ala Cys Thr Gly Thr Ala Cys Cys Ala Gly Cys Thr Ala Thr Gly
290 295 300

Ala Thr Thr Ala Cys Gly Ala Ala Thr Ala Cys Thr Gly Gly Gly Gly
305 310 315 320

Cys Cys Ala Ala Gly Gly Gly Ala Cys Thr Cys Thr Gly Gly Thr Cys
325 330 335

Ala Cys Thr Gly Thr Cys Thr Cys Thr Gly Cys Ala
340 345

<210> 9

<211> 10

<212> PRT

<213> Mus musculus

<220>
<221> HCDRI1
<222> (1)..(10)

<400> 9
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Gly Phe Thr Phe Ser Asn Phe Trp Met Asn
1 5 10

<210> 10

211> 19

<212> PRT

<213> Mus musculus

<220>
<221> HCDR2
<222> (1)..(19)

<400> 10
Glu Ile Arg Leu Lys Ser Asn Asn Tyr Ala Thr His Tyr Ala Glu Ser

1 5 10 15

Val Lys Gly

<210> 11

211> 35

<212> PRT

<213> Mus musculus

<220>
<221> HCDR3
22> (1).(5)

<400> 11
Tyr Asp Tyr Glu Tyr

1 5

<210> 12
<211> 25
<212> PRT
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<213>

<220>
<221>
<222>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

PCT/CN2017/082713

Homo sapiens

Human heavy chain FR1
(1)..25)

misc_feature

)-06)

Xaa can be any naturally occurring amino acid

misc_feature
(23)..(23)
Xaa can be any naturally occurring amino acid

12

Glu Val Gln Leu Xaa Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1

5 10 15

Ser Leu Arg Leu Ser Cys Xaa Ala Ser

<210>
211>
<212>
<213>

<220>
<221>
<222>

<220>
<221>
<222>
<223>

<400>

20 25

13

14

PRT

Homo sapiens

Human heavy chain FR2
(1)..(14)

misc_feature
(14)..(14)
X=any amino acid

13

Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Xaa
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<210>
<211>
<212>
<213>

<220>
<221>
<222>

<220>
<221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<400>

3 10
14
32
PRT
Homo sapiens

Human heavy chain FR3
(1)..(32)

misc_feature

(11)..(12)

Xaa can be any naturally occurring amino acid

misc_feature
21)..21)
Xaa can be any naturally occurring amino acid

misc_feature
(26)..(26)
Xaa can be any naturally occurring amino acid

14

PCT/CN2017/082713

Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Xaa Xaa Leu Tyr Leu Gln

1

5 10

Met Asn Ser Leu Xaa Thr Glu Asp Thr Xaa Val Tyr Tyr Cys Thr Ser

<210>
<211>
<212>
<213>

20 25

15

11

PRT

Homo sapiens
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<220>
<221> Human heavy chain FR4
<222> (D.(11)

<400> 15
Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ala

1 5 10

<210> 16

<211> 107

<212> PRT

<213> Artificial Sequence

<220>
<223> Amino acid sequence of light chain variable region (VL) of
humanized antibody HP6H8-1

<400> 16

Asp Ile Gln Met Thr GIn Ser Pro Ser Thr Leu Ser Ala Ser Val Gly
1 5 10 13

Asp Arg Val Thr Leu Ser Cys Lys Ala Ser Glu Asn Val Gly Thr Tyr
20 25 30

Val Ser Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Gly Ala Ser Asn Arg Tyr Thr Gly Val Pro Ser Arg Phe Thr Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gly Gln Ser Tyr Ser Tyr Pro Phe
85 90 95

Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 17
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<211> 321
<212> DNA
<213> Artificial Sequence

<220>
<223> Nucleic acid sequence of light chain variable region (VL) of

humanized antibody HP6H8-1

<400> 17
gacattcaga tgacccaatc tecetecace ctgtecgect cagtgggega cagggteace 60

ctctectgea aggecagtga gaatgtgggt acttatgtat cctggtatca acagaaacca 120

ggcaaggccc ctaaactgcet gatatacggg gcatccaacc ggtacactgg ggteccctee 180

cgcttcaccg geagtggate tggcacagat ttcactctga ccatcageag tetgeagece 240
gaggacttcg caacctatta ctgtggacag agttacagcet atccattcac gttcggeteg 300
gggacaaagt tggaaataaa a 321
<210> 18

<211> 107

<212> PRT

<213> Attificial Sequence

<220>

<223> Amino acid sequence of light chain variable region (VL) of
humanized antibody HP6HS-2

<400> 18

Asp Ile Gln Met Thr Gln Ser Pro Ala Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Ser Cys Lys Ala Ser Glu Asn Val Gly Thr Tyr
20 25 30

Val Ser Trp Tyr Gln Gln Lys Pro Gly Gln Thr Pro Lys Leu Leu Ile
35 40 45

Tyr Gly Ala Ser Asn Arg Tyr Thr Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
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321

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Asp Asp Phe Ala Thr Tyr Tyr Cys Gly Gln Ser Tyr Ser Tyr Pro Phe
85 90 95

Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys

100 105

<210> 19

<211> 321

<212> DNA

<213> Attificial Sequence

<220>
<223> Nucleic acid sequence of light chain variable region (VL) of

humanized antibody HP6HS8-2

<400> 19
gacattcaga tgacccaatce tccegectee ctgtecgect cagtgggega cagggteace 60

atctcctgea aggecagtga gaatgtgggt acttatgtat cctggtatca acagaaacca 120
ggccagaccce ctaaactgcet gatatacggg geatccaace ggtacactgg ggteccctee 180
cgcettetceg geagtggate tggeacagat ttcactctga ccatcageag tetgeagece 240
gacgacttcg caacctatta ctgtggacag agttacagct atccattcac gttcggeteg 300

gggoacaaagt tggaaataaa a

<210> 20

<211> 107

<212> PRT

<213> Artificial Sequence

<220>

<223> Amino acid sequence of light chain variable region (VL) of
humanized antibody HP6H8-3
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<400> 20

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Leu Thr Cys Lys Ala Ser Glu Asn Val Gly Thr Tyr
20 25 30

Val Ser Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Gly Ala Ser Asn Arg Tyr Thr Gly Val Pro Ser Arg Phe Thr Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Asp Asp Phe Ala Thr Tyr Tyr Cys Gly Gln Ser Tyr Ser Tyr Pro Phe
85 90 95

Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 21

<211> 321

<212> DNA

<213> Artificial Sequence

<220>
<223> Nucleic acid sequence of light chain variable region (VL) of
humanized antibody HP6H8-3

<400> 21
gacattcaga tgacccaatc tccetectee ctgteegect cagtgggcega cagggtceace 60
ctcacctgea aggcecagtga gaatgtgggt acttatgtat cctggtatca acagaaacca 120

ggecaggcecce ctaaactget gatatacggg geatccaacc ggtacactgg ggteeectee 180

cgcttcaccg geagtggatce tggcacagat ttcactctga ccatcageag tetgecageece 240

gacgacttcg caacctatta ctgtggacag agttacaget atccattcac gttcggeteg 300
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gggacaaagt tggaaataaa a
321

<210> 22

211> 11

<212> PRT

<213> Mus musculus

<220>
<221> LCDRI
222> (1).(11)

<400> 22

Lys Ala Ser Glu Asn Val Gly Thr Tyr Val Ser
1 3 10

<210> 23

211> 7

<212> PRT

<213> Mus musculus

<220>
<221> LCDR2
22> (1).(7)

<400> 23
Gly Ala Ser Asn Arg Tyr Thr

1 5

<210> 24

211> 9

<212> PRT

<213> Mus musculus

<220>
<221> LCDR3
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222> (1).(9)
<400> 24

Gly Gln Ser Tyr Ser Tyr Pro Phe Thr
1 5

<210> 25

<211> 23

<212> PRT

<213> Homo sapiens

<220>
<221> Human light chain FR1
<222> (1)..(23)

<220>

<221> misc_feature

<222> (9)..(10)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (13)..(13)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (21)..(22)

<223> Xaa can be any naturally occurring amino acid

<400> 25

Asp Ile GIn Met Thr GIn Ser Pro Xaa Xaa Leu Ser Xaa Ser Val Gly
1 5 10 15

Asp Arg Val Thr Xaa Xaa Cys
20

<210> 26
211> 15
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<212>
<213>

<220>
<221>
<222>

<220>
<221>
<222>
<223>

<400>

Trp Tyr Gln Gln Lys Pro Gly Xaa Xaa Pro Lys Leu Leu Ile Tyr

1

<210>
<211>
<212>
<213>

<220>
<221>
<222>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

PRT
Homo sapiens

Human light chain FR2
(1)..(15)

misc_feature

®)..9)

Xaa can be any naturally occurring amino acid

26

5 10

27

32

PRT

Homo sapiens

Human light chain FR3
(1)..32)

misc_feature

4.4

Xaa can be any naturally occurring amino acid

misc_feature

9.9

Xaa can be any naturally occurring amino acid

misc_feature
(24)..(25)
Xaa can be any naturally occurring amino acid
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<220>
<221>
<222>
<223>

<400>

Gly Val Pro Xaa Arg Phe Thr Gly Xaa Gly Ser Gly Thr Asp Phe Thr

1

Leu Thr Ile Ser Ser Leu Gln Xaa Xaa Asp Xaa Ala Thr Tyr Tyr Cys

<210>
<211>
<212>
<213>

<220>
<221>
<222>

<400>

misc_feature
27)..27)

Xaa can be any naturally occurring amino acid

27

5 10

20 25

28

10

PRT

Homo sapiens

Human light chain FR4
(1)..(10)

28

Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys

1

<210>
<211>
<212>
<213>

<220>
<221>
<222>

<400>

Asn Ile Val Met Thr Gln Ser Pro Lys Ser Met Ser Met Ser Val Gly

1

5 10

29
107
PRT

Mus musculus

Amino acid sequence of the light chain variable region of 6H8

(1)..(107)

29

5 10
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321

Glu Arg Val Thr Leu Ser Cys Lys Ala Ser Glu Asn Val Gly Thr Tyr
20 25 30

Val Ser Trp Tyr Gln Gln Lys Pro Glu Gln Ser Pro Lys Leu Leu Ile
35 40 45

Tyr Gly Ala Ser Asn Arg Tyr Thr Gly Val Pro Asp Arg Phe Thr Gly
50 55 60

Ser Gly Ser Ala Thr Asp Phe Thr Leu Thr Ile Ser Ser Val Gln Ala
65 70 75 80

Glu Asp Leu Ala Asp Tyr His Cys Gly Gln Ser Tyr Ser Tyr Pro Phe
85 90 95

Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 30

<211> 321

<212> DNA

<213> Mus musculus

<220>
<221> Nucleic acid sequence of the light chain variable region of 6H8
<222> (1)..(321)

<400> 30

aacattgtaa tgacccaatc tcccaaatce atgtecatgt cagtgggega gagggteace 60
ttgagetgca aggecagtga gaatgtggat acttatgtat cetggtatca acagaaacca 120
gagcagtctc ctaaactget gatatacggg geatccaace ggtacactgg ggtcceegat 180
cgcttcacag geagtggate tgeaacagat ttcactctga ccatcageag tgtgeagget 240
gaagaccttg cagattatca ctgtggacag agttacagct atccattcac gttcggceteg 300
gggacaaagt tggaaataaa a
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<210> 31

211> 116

<212> PRT

<213> Mus musculus

<220>
<221> Amino acid sequence of heavy chain variable region of 6H8
<222> (1)..(116)

<400> 31

Glu Val Lys Leu Glu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Met Lys Leu Ser Cys Val Ala Ser Gly Phe Thr Phe Ser Asn Phe
20 25 30

Trp Met Asn Trp Val Arg Gln Ser Pro Glu Lys Gly Leu Glu Trp Val
35 40 45

Ala Glu Ile Arg Leu Lys Ser Asn Asn Tyr Ala Thr His Tyr Ala Glu
50 55 60

Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Ser Ser
65 70 75 80

Val Tyr Leu Gln Met Asn Asn Leu Arg Thr Glu Asp Thr Gly Ile Tyr
85 90 95

Tyr Cys Thr Ser Tyr Asp Tyr Glu Tyr Trp Gly GIn Gly Thr Leu Val
100 105 110

Thr Val Ser Ala
115

<210> 32
<211> 348

<212> DNA
<213> Mus musculus

<220>
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<221> Nucleic acid sequence of the heavy chain variable region of 6HS

<222>

<400>

(1)..(348)

32

gaagtgaage ttgaggagte tggaggaggc ttggtgcaac ctggaggate catgaaactc 60

tectgtgttg cctetggatt cactttcagt aacttctgga tgaactgggt ccgecagtet

ccagagaagg ggcttgagtg gattgetgaa attagattga aatctaataa ttatgcaaca

cattatgcgg agtctgtgaa agggaggtte accatctcaa gagatgattc caaaagtagt

gtctacctge agatgaacaa cttaagaact gaagacactg geatttatta ctgtaccage

tatgattacg aatactgggg ccaagggact ctggtcaceg tetetgea

<210>
<211>
<212>
<213>

<220>
<223>

<400>

33

38

DNA

Artificial Sequence

pFL-6H8-F1

33

cccagecgge catggecgaa gtgaagettg aggagtct

<210>
<211>
<212>
<213>

<220>
<223>

<400>

34

34

DNA

Artificial Sequence

linker-R1

34

caaagttgga aataaaagcg gecgeagaac aaaa

<210>
<211>
<212>

35
34
DNA

72
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<213> Artificial Sequence

<220>
<223> linker-F1

<400> 35
ttttgttctg cggccgcttt tatttccaac tttg 34

<210> 36

<211> 34

<212> DNA

<213> Artificial Sequence

<220>
<223> pFL-6H8-R2

<400> 36
ttttgttctg cggccgcttt tatttccaac tttg 34

<210> 37

<211> 37

<212> DNA

<213> Atrtificial Sequence

<220>
<223> 6H8-L1-F1

<400> 37
cagccggeca tggecgaagt geagettgte gagtetg 37

<210> 38

<211> 53

<212> DNA

<213> Artificial Sequence

<220>
<223> 6H8-L1-F2

<220>

<221> misc_feature
<222> (34)..(35)
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<223>

<400>

cgccaggete cagggaagge gettgagteg sttrscgaaa ttagattgaa ate

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

R=GorA,S=GorC

38

39

50

DNA

Artificial Sequence

6HS8-L1-F3

misc_feature
(17)..(17)
R=GorA

39

cagatgaact ccttaargac tgaagacact gecgtgtatt actgtaccag

<210>
211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

40

48

DNA

Artificial Sequence

6H8-L1-R1

misc_feature
21..21)
M=AorC

misc_feature
(32)..32)
Y=TorC

40

gaaagtgaat ccagaggegg macaggagag cytcagggat ceteccagg
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

41

53

DNA

Artificial Sequence

GHS8-L1_R2

41

cectggagec tggeggaccc agttcatcca gaagttactg aaagtgaate cag

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

42

47

DNA

Artificial Sequence

6H8-L1-R3

misc_feature
(36)..(36)
R=GorA

misc_feature
(39)..(39)
K=GorT

42

taaggagttc atctgcaggt acaggrtgkt tttggaatca tctcttg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

43

38

DNA

Artificial Sequence

6H3-L1-R4

43

75
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gggagatteg gtcatctgaa tgtegcetage accgecac

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

ggtgaccctg tegeccactg agrsggacag ggwggvggga gattggete

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>

44

49

DNA

Artificial Sequence

6H8-L1_R5

misc_feature
(23)..(24)
R=GorA,S=GorC

misc_feature
(33)..(33)
W=AorT

misc_feature
(36)..(36)
V=GorCorA

44

45

39

DNA

Artificial Sequence

6H8-L1 F4

misc_feature
(19)..(19)
M=AorC
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<221>
<222>
<223>

<400>

misc_feature
(22)..22)
W=AorT

45

gtggocgaca gggtcaccmt cwectgcaag gecagtgag

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

46

53

DNA

Artificial Sequence

6H8-L1_F6

misc_feature

(15)..(15)
Y=TorC

misc_feature
(20)..(20)
S=GorC

misc_feature
(24)..(24)
W=AorT

46

tcagcagtct gcagyccgas gacwtcgeaa cctattactg tggacagagt tac

<210>
<211>
<212>
<213>

<220>
<223>

<400>

47

50

DNA

Artificial Sequence

6H8-L1 F5

47

77
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ccggeagtgg atctggeaca gatttcacte tgaccatcag cagtctgeag

<210> 48

<211> 51

<212> DNA

<213> Artificial Sequence

<220>
<223> 6HS-L1 R6

<220>

<221> misc_feature
<222> (33)..(33)
<223> H=AorCorT

<220>

<221> misc_feature
<222> (36)..(36)
<223> K=GorT

<400> 48

gttggatgce cegtatatca geagtttagg gehctkgect ggtttetgtt g

<210> 49

<211> 37

<212> DNA

<213> Artificial Sequence

<220>
<223> 6H8-L1 R8

<400> 49
tttgttctge ggccgctttt atttccaact ttgtcee

<210> 350

211> 54

<212> DNA

<213> Attificial Sequence

<220>
<223> 6H8-L1 R7
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<220>

<221> misc_feature
<222> (13)..(15)
<223> W=AorT

<220>

<221> misc_feature
<222> (24)..(24)
<223> M=AorC

<400> 50

agatccactg ccggwgaage gggmegggac cccagtgtac cggttggatg ccee

<210> 51

<211> 39

<212> DNA

<213> Artificial Sequence

<220>
<223> PCl-wbp229_F1

<400> 51
geteceecggg gegegcetgtg acattcagat gacccaate

<210> 52

211> 42

<212> DNA

<213> Attificial Sequence

<220>
<223> pCI-6H8 R8

<400> 52
ggtgcageca cegtacgttt tatttccaac tttgtceceg ag

<210> 53

211> 41

<212> DNA

<213> Artificial Sequence
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<220>
<223>

<400>

PCl-wbp229_F2

33

ctetccacag gtgtacacte cgaagtgeag cttetggagt ¢

<210>
211>
<212>
<213>

<220>
<223>

<400>

54

41

DNA

Artificial Sequence

PCI-wbp229 F3

54

ctetccacag gtgtacacte cgaagtgcag cttgtggagt ¢

<210>
<211>
<212>
<213>

<220>
<223>

<400>

55

53

DNA

Artificial Sequence

GHS-L1 R2

55

ccetggagec tggeggacce agttcatcca gaagttactg aaagtgaate cag

<210>
211>
<212>
<213>

<220>
<223>

<400>

56

49

DNA

Artificial Sequence

GHS8-L1_R5

56

ggtgaccetg tcgeecactg agrsggacag ggwggvegea gattggate

<210>

57

80
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<211>
<212>
<213>

<220>
<223>

<400>

39
DNA
Artificial Sequence

PCl-wbp229 R1

57

gggcccttgg tcgacgetge agagacagtg accagagte

81
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What is claimed for is:

1. A humanized anti-BASIGIN antibody or antigen binding fragment thereof, which
comprises heavy chain variable region (Vy), wherein the Vg comprises: an amino acid
sequence of SEQ ID NO: 1
(EVQLXESGGGLVQPGGSLRLSCXASGFTFSNFWMNW VRQAPGKGLEWVXE
IRLKSNNYATHYAESVKGRFTISRDDSKXXLYLQMNSLXTEDTXVYYCTSYD
YEYWGQGTLVTVSA), wherein the X at position i (i =5, 23, 49, 79, 80, 89, 94) of
SEQ ID NO: 1 is referred as Xg;, each of Xus, Xu23, Xu49, Xu79, Xuso0, XHg9, XHo4 can

be any amino acid.

2. The humanized anti-BASIGIN antibody or antigen binding fragment thereof of
claim 1, wherein Xgsis VorL, Xgy;is Aor S, Xugeis S, A or G, Xg791s N or S, Xygo

is TorI, Xugo is K or R, and Xgosis A or T.

3. The humanized anti-BASIGIN antibody or antigen binding fragment thereof of
claim 1, wherein (a) Xgs is V, Xuz3 is A; and/or (b), Xuae is S or A; and/or (¢) Xuro 18

N, XHSO iS T, XHgg iS K or R, XH94 iS A.

4. The humanized anti-BASIGIN antibody or antigen binding fragment thereof of
claim 1, wherein the Vg comprises an amino acid sequence of SEQ ID NO:3, SEQ ID
NO:5 or SEQ ID NO:7.

5. The humanized anti-BASIGIN antibody or antigen binding fragment thereof of
claim 1, wherein the Vg comprises framework regions (FRs) as set forth in SEQ ID

NO:12, SEQ ID NO:13, SEQ ID NO:14, and SEQ ID NO:15.

6. The humanized anti-BASIGIN antibody or antigen binding fragment thereof of
claim 1, which further comprises light chain variable region (Vi), wherein the Vi

comprises CDRs as set forth in SEQ ID NO: 22, SEQ ID NO: 23 or SEQ ID NO: 24.
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7. The humanized anti-BASIGIN antibody or ntigen binding fragment thereof of
claim 6, wherein the Vi comprises an amino acid sequence of SEQ ID NO: 2
(DIQMTQSPXXLSXSVGDRVTXXCKASENVGTYVSWYQQKPGXXPKLLIYGA
SNRYTGVPXRFTGXGSGTDFTLTISSLOQXXDXATYYCGQSYSYPFTFGSGTKL
EIK), wherein the X at position j (j =9, 10, 13, 21, 22, 42, 43, 60, 65, 80, 81, 83) of
SEQ ID NO: 2 is referred as Xy, each of Xro, Xr10, X113, X121, X122, X142, X143, X160

XL(,5, XLg(), XLgl, XL83 can be any amino acid.

8. The humanized anti-BASIGIN antibody or antigen binding fragment thereof of
claim 7, wherein Xgois S,Por A, XppisTor S, Xpi3is A, LorV, XisisLor I Xy
isSorT, XigzisKorQ, Xpaszis A, Tor S, Xpgois Sor A, XigsisSor T, XpgoisPor S,
Xig1isEorD, Xig3isFor L.

9. The humanized anti-BASIGIN antibody or antigen binding fragment thereof of
claim 7, wherein (a) X;ois Sor A, Xppis Tor S, Xp13is A, XpprisLor I, Xy, is S or
T; and/or (b) Xp42 is K or Q, Xr431s A or T; and/or (¢) Xieo 18 S, Xies is S or T, Xrso
isP, Xig1isEorD, X;g3is F.

10. The humanized anti-BASIGIN antibody or antigen binding fragment thereof of
claim 7, wherein the Vi, comprises an amino acid sequence of SEQ ID NO:16, SEQ
ID NO:18 or SEQ ID NO:20.

11. The humanized anti-BASIGIN antibody or antigen binding fragment thereof of
claim 6, wherein the Vi comprises FR as set forth in SEQ ID NO:25, SEQ ID NO:26,
SEQ ID NO:27 and SEQ ID NO:28.

12. The humanized anti-BASIGIN antibody or antigen binding fragment thereof of
claim 1, wherein the antigen binding fragment is an antibody fragment selected from

F(ab’),, Fab’, Fab, Fv, scFv, dsFv, dAb, and a single chain binding polypeptide.
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13. The humanized anti-BASIGIN antibody or antigen binding fragment thereof of
claim 1, wherein the heavy chain polypeptide comprises a constant region of human

IgG heavy chain.

14. The humanized anti-BASIGIN antibody or antigen binding fragment thereof of

claim 10, wherein the human IgG is human IgG2.

15. The humanized anti-BASIGIN antibody or antigen binding fragment thereof of
claim 6, wherein the light chain polypeptide comprises a constant region of human x

chain.

16. The humanized anti-BASIGIN antibody or antigen binding fragment thereof of
claim 1, wherein the humanized anti-BASIGIN antibody or antigen binding fragment

thereof binds to BASIGIN with a Kp between about 1x10™'M and about 5x1071°M.

17. The humanized anti-BASIGIN antibody or antigen binding fragment thereof of
claim 16, wherein the humanized anti-BASIGIN antibody or antigen binding
fragment thereof binds to BASIGIN with a Kp between 5x 10'M and about
1.1x10"°M.

18. An humanized anti-BASIGIN antibody or antigen binding fragment thereof,
which can compete with the humanized anti-BASIGIN antibody or antigen binding

fragment thereof of any one of claims 1-17 for binding with BASIGIN.

19. An isolated nucleic acid sequence encoding the humanized anti-BASIGIN

antibody or antigen binding fragment thereof of any one of claims 1-18.

20. The isolated nucleic acid sequence of claim 19, which comprises a nucleotide
sequence of SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO:17, SEQ ID
NO:19, or SEQ ID NO:21.
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21. The isolated nucleic acid sequence of claim 19, which further comprises a
nucleotide sequence encoding a constant region of human IgG heavy chain or human

kappa chain.

22. A vector comprising the nucleic acid sequence of claim 20 or 21.

23. A host cell comprising the vector of claim 22.

24. The host cell of claim 23, wherein the cell is CHO cell.

25. A composition comprising (a) the humanized anti-BASIGIN antibody or antigen
binding fragment thereof of any one of claims 1-18, and (b) a pharmaceutically

acceptable carrier.

26. A method of treating a BASIGIN related disease in a subject, which method
comprises administering an effective amount of the composition of claim 25 to the

subject.

27. The method of claim 26, wherein the BASIGIN related disease is cancer or

malaria.

28. The method of claim 27, wherein the cancer is lung cancer, liver cancer, cervical
cancer, colon cancer, breast cancer, ovarian cancer, esophageal cancer or gastric

cancer.

29. The method of claim 26, wherein the subject is human.

30. Use of the humanized anti-BASIGIN antibody or antigen binding fragment
thereof of any one of claims 1-18 in the manufacture of a medicament for treating a

BASIGIN related disease in a subject.
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