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MONOCLONAL ANTIBODIES AGAINST ANTITHROMBIN BETA COMPLEXED WITH HEPARIN

Cross-References to Related Applications

This application is being filed on 14 March 2014, as a PCT International
patent application, and claims priority to U.S. Provisional Patent Application No.
61/784,590, filed March 14, 2013, the entire disclosure of which is hereby

incorporated by reference in its entirety.

Sequence Listing Submission

The present application includes a Sequence Listing in electronic format as a
txt file titled “SEQUENCE-LISTING-17207.0006 WOU2” which was created on
March 14, 2014 and which has a size of 65.1 kilobytes (KB). The contents of txt file
“SEQUENCE-LISTING-17207.0006 WOU2” are incorporated by reference herein.

Background

Current unmet medical needs in the hemophilia field are mainly: (1)
treatment of hemophilia patients with inhibitors (~30% of hemophilia patients}; and
(2) Tong acting and efficacious coagulant factors (FVIII/FIX) and/or their
replacement (bypass drugs) (WFH report 2012, Paris). The most widely used bypass
drug for treating hemophilia patients with inhibitors is rFVII, which has major
drawbacks such as risk of thrombogenicity, short half-life in plasma and high
production cost. Antibodies against anti-coagulant factors, such as Tissue Factor
Protein Inhibitor (TFPT), APC (Activated Protein C) and Antithrombin (AT)
represent a new treatment paradigm. These antibodies not only bypass or reduce the
need for FVIIH or FIX coagulation factors in hemophilia patients with inhibitors, but
also exhibit longer plasma half-life (which reduces the dosing frequency) and, thus,
increases patient compliance. To date, there have been several antibody-based
procoagulant drugs at the preclinical development or research stage, such as anti-
TFPI and anti-APC.

AT is a major anticoagulant in human plasma. It inhibits thrombin, FXa and
other serine proteases functioning in the coagulation pathway. It consists of 432

amino acids, is produced by the liver hepatocyte and has a long plasma half-fife of

1
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three days (Collen, Schetz et al. 1977). The amino acid sequence of AT is well-
conserved and the homology among cow, sheep, rabbit, mouse and human is §4%-
89% (Olson and Bjork 1994). Although the primary physiclogical targets of AT are
thrombin and FXa, AT also inhibits F1Xa, FXla, FXIla, as well as FVIla to a lesser
5  extent. AT exerts its inhibition together with heparin. In presence of heparin the
inhibition rate of thrombin and FXa by AT increases by 3 to 4 orders of magnitude
from 7-11 x 10°M s t0 1.5 -4 X 10" M's ' and from 2.5 x 10° M s 10 1.25 -
2.5 M's™ respectively (Olson, Swanson et al. 2004),.
Unlike TFPI and APC which inhibit coagulation solely at the initiating stage

10 - and the amplification stage respectively, AT exerts its inhibition on coagulation at
both the initiation and amplification stage. Therefore, blocking AT could have more
potent pro-coagulant effect than blocking either TFPY or APC alone. Decreased AT
levels and activity have been shown to correlate with increased thrombosis in human.
Patients with AT deficiency tend to show recurrent venous thrombosis and

15 pulmonary embolisms (van Boven and Lane 1997). Furthermore, homozygous AT
knockout mice die in the embryonic stage with an extreme hypercoagulable state
(Ishiguro, Kojima et al. 2000), A recent study shows that heterozygous AT knockout
hema mice in which AT is reduced by 50% significantly have less blood loss and
enhanced thrombin generation in a tail-clip bleeding model (Bolliger, Szlam et al.

20 2010).

AT is a glycoprotein with two isoforms based on differential glycosylation
on Asni35, ATo and ATP (Bjork 1997). ATp lacks glycosylation at Asni35 and isa
minor glyco-isoform representing 10% of human plasma AT. Asn135 is located
adjacent to the initial heparin attachment site and constitutes part of extended

25  heparin binding site after allosteric activation and D helix extension (dela Cruz,
Jairajpuri et al. 2006). The lack of bulky-sized glycan at Asn135 affects ATB
activation profoundly in Atwo ways: 1) a faster allosteric activation upon heparin
binding required for inhibition of FXa and FIXa; and 2) extra accessible binding
sites for higher affinity heparin binding for inhibition of FXa and thrombin by a

30  bridging mechanism. Indeed, under physiological salt concentration, plasma-derived
ATP binds to heparin with a Kp of 36+/- 3nm while ATa binds to heparin with a Kp
of 500+/- 50nm (Turk IV. et al., 1993). The higher affinity of AT for heparin leads

2
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to its preferential distribution to the sub-endothelial layer which is enriched in the
heparin-like structure — glycosaminoglycan. Consequently, AT is proposed to play
a major and potent role in inhibition of FXa and thrombin at the vascular injury sites
(Carlson and Atencio 1982; McCoy AJ, Pei XY. et al. 2003; Turk B, Brieditis I. et
al, 1997; Witmer MR, Hatton MW. 1991; Frebelius S, ef al. 1996), The importance
and stronger potency of ATP relative to that of ATa is also reported in clinical
studies. In patienis, the severity of AT homozygous mutations defective in heparin-
binding is ameliorated by the beta form of AT (Martinez-Martinez, Navarro-
Fernandez et al. 2012). In another study, a borderline level (~70% of normal AT
antigen and activity) of AT is compensated by the 20% ~ 30% ATp in plasma
(Bayston, Tripodi et al. 1999),

Summary
Monoclonal antibodies to human ATBH (ATP complexed with heparin and

Jor heparin-like structure) are provided. In at least one embodiment, the anti-ATBH
monoclonal antibodies exhibit binding to AT complexed with Heparin.

In other embodiments, the monoclonal antibodies to ATPH may be
optimized, for example to have increased affinity or increased functional activity.
Also provided are specific epitopes that may be on human ATBH and are bound by
an isolated monoclonal antibody. Further provided are the isolated nucleic acid
molecules encoding the same,

Pharmaceutical compositions comprising the anti-ATBH monoclonal
antibodies and
methods of treatment of genetic and acquired deficiencies or defects in coagulation
such as
hemophilia A and B are also provided.

Also provided are methods for shortening bleeding time by administering an
anti-ATBH monoclonal antibody to a patient in need thereof. Methods for producing

a monoclonal antibody that binds human ATBH are also provided.
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Brief Description of the Drawings
The skilled artisan will understand that the drawings, described below, are

for
illustration purposes only. The drawings are not intended to limit the scope of the
5  present

teachings or claims in any way.

FIG. 1 shows a schematic representation of AT bound to heparin and the various
binding domains of AT§.
10 FIGS. 2A-2C show how AT is distingunished from AT by lacking of one N-
glycan.
FI1(GS. 3A-3D show ATB with faster binding to heparin and more potent inhibition
than ATa.
FI1G 4A shows biotinlayted hAT and rAT are functional in inhibition of Fxa
15 generation (Fig. 4A). FIGS 4B-4C show various strategies for antibody discovery by phage
display.
FIG. 5 shows a screening method for identifying antibodies capable of functional
inhibition of ATP:theparin,
FIGS. 6A and 6B shows alignment of the amino acid sequences of the light
20  chain domain and heavy chain domain, respectively, of antibodies TPP-2009 (SEQ
1D NO:1 and SEQ ID NO: 2, respectively), TPP-2015 (SEQ ID NO:3 and SEQ ID
NO:4, respectively), TPP-2016 (SEQ 1D NO:5 and SEQ ID NO:6 respectively),
TPP-2019 (SEQ ID NO:7 and SEQ ID NO:8, respectively), and TPP-2803 (SEQ [D
NQ:9 and SEQ ID NO:10, respectively).
25 FIGS. 7A-7C show antibody binding specificity determined by Biacore
(F1G. 7A) and ELISA (FIG. 7B) tests, and antibody binding affinity to human AtBH
(FIG. 7C).
FIG. 8A is a graphical representation of the effect of TPP antibodies on
thrombin generation in human HEM-A plasma, and illustrates that antibody
30  presence increases peak thrombin generation in human HEM-A plasma.
FIG. 8B is a table showing antibodies shorten clotting time in human HemA

plasma and in human AT-deficient plasma spiked in with Atf or Ato.
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FIG 9 is a graphical representation of the PK of antibody TPP 2009 in HEM.-
A mice using IV dosing at 0.3, 3 and 30mg/kg, three mice per time point (10 time
points over 21 days), and associated PK parameters.

FIGS. 10A and 10B show an experimental protocol for a tail vein transection
(TVT) model in HemA and the efficacy of antibody TPP-2009 in the TVT model in
HemA mice. F1G, 10B shows the antibody TPP-2009 has potent efficacy in the Tail
Vein Transection (TVT) model of HemA mice.

FI1GS. 11A and 11B shows a molecular model of the three-dimensional
structures of native ATP complexed with/without heparin (FIG. 11A), and fully
activated antibody TPP2009 bound to heparin (FIG. 11B) and its predicted epitope
structure. Helix D is extended upon heparin binding B.

FIG. 12 shows a TPP2803 exhibited dose-dependeni shortening of the
clotting time in both normal human plasma and hemophilia patient plasma using the
FXa activated clotting assay. CT: clotting time, HEM-A: Hemophilia A plasma.

FIG. 13 shows an experimental design of the heparinized rabbit bleeding
model; Experimental groups: Vehicle, PBS; Positive control, Protamine sulfate,
(28mg/kg TV); Negative control, M14 1gG2; treatment: 30mg/kg; TPP2803,
3mg/kg; TPP2803, 30mg/ke.

FIG. 14. shows the effect of a control and TPP2803 on bleeding time before
and after LMWH and compound administration in a heparinized rabbit bleeding
model.

FIG. 15. shows the effect of a control and TPP2803 on delta bleeding time

Significantly different from PBS (p<0.05; T-test).

FIG. 16. shows the effect of a control and TPP2803 on bload loss before and

after LMWH and antibody administration. (Significance by the T-test).

Detailed Description

This disclosure provides antibodies, incfuding monoclonal antibodies and
other binding proteins that specifically bind to the activated form of AT, but exhibit

comparatively little or no reactivity against the ATa form, either naive or activated.
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Definitions

For the purpose of interpreting this specification, the following definitions
will apply. In the event that any definition set forth below conflicts with the usage
of that word in any other document, including any document incorporated herein by

5 reference, the definition set forth below shall always control for purposes of

interpreting this specification and its associated claims unless a contrary meaning is
clearly intended (for example in the document where the term is originally used).

Whenever appropriate, terms used in the singular will also include the plural
and vice versa. The use of “a” herein means “one or more” unless stated otherwise

10 or where the use of “one or more” is clearly inappropriate. The use of "or" means

"and/or" unless stated otherwise. The use of “comprise,” “comprises,”

1 LT3

“comprising,” “include,” “includes,” and “including” are interchangeable and are
not limiting. The terms “such as,” “for example,” and “e.g.” also are not intended to
be limiting. For example, the term “including” shall mean “including, but not

15  limited to.”

As used herein, the term “about” refers to +/- 10% of the unit value provided.
As used herein, the term “substantially” refers to the qualitative condition of
exhibiting a total or approximate degree of a characteristic or property of interest.
One of ordinary skill in the biological arts will understand that biological and

20  chemical phenomena rarely, if ever, achieve or avoid an absolute result because of
the many variables that affect testing, production, and storage of biological and
chemical compositions and materials, and because of the inherent error in the
instruments and equipment used in the testing, production, and storage of biological
and chemical compositions and materials. The term substantially is therefore used

25  herein to capture the potential lack of completeness inherent in many biological and
chemical phenomena.

The term “ATP” or “ATPH” as used herein refers to any variant, isoform,
and/or species homolog of AT in its form that is naturally expressed by cells and
present in plasma and is distinct from ATc. Further, the term “ATE” or “ATBH” as

30  used herein can also refer to an activated form of AT complexed with heparin or a

heparin-like structure,
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The term “antibody” as used herein refers to a whole antibody and any
antigen binding fragment (i.e., “antigen-binding portion™) or single chain thereof,
This term includes a full-length immunoglobulin molecule (e.g., an IgG antibody)
that is naturally occurring or formed by normal immunoglobulin gene fragment
recombinatorial processes, or an immunologically active portion of an
immunoglobulin molecule, such as an antibody fragment, that retains the specific
binding activity. Regardless of structure, an antibody fragment binds with the same
antigen that is recognized by the full-length antibody. For example, an anti-ATBH
monoclonal antibody fragment binds to an epitope of ATPH. The antigen-binding
function of an antibody can be performed by fragments of a full-length antibody.
Examples of binding fragments encompassed within the term “antigen-binding
portion” of an antibody include: (i) a Fab fragment, a monovalent fragment
consisting of the VI, VH, CL and CH1 domains; (ii) a F(ab’)2 fragment, a bivalent
fragment comprising two Fab fragments linked by a disulfide bridge at the hinge
region; (iii) a Fd fragment consisting of the VH and CH1 domains; (iv) a Fv
fragment consisting of the VLand VH domains of a single arm of an antibody; (v) a
dAb fragment (Ward et al., (1989) Nature 341:544-546), which consists of a Vi
domain; (vi) an isolated complementarity determining region (CDR}; {vii)
minibodies, diabodies, triabodies, tetrabodies, and kappa bodies (see, ¢.g., Il et al.,
Protein Eng 1997;10:949-57); (viii) camel [gG; and (ix) IgNAR . Furthermore,
although the two domains of the Fv fragment, Vi, and Vy, are coded for by separate
genes, they can be joined, using recombinant methods, by a synthetic linker that
enables them to be made as a single protein chain in which the Vi and Vy regions
pair to form monovalent molecules (known as single chain Fv (scEv); see e.g., Bird
et al. (1988) Science 242:423-426; and Huston ct al (1988) Proc. Natl. Acad. Sci.
USA 85:5879-5883). Such single chain antibodies are also encompassed within the
term “antigen-binding portion” of an antibody. These antibody fragments are
obtained using conventional techniques known to those with skill in the art, and the
fragments are analyzed for utility in the same manner as are intact antibodies.

Furthermore, it is contemplated that an antigen binding fragment can be
encompassed in an antibody mimetic. The term “antibody mimetic” or “mimetic” as

used herein refers to a protein that exhibits binding activity similar to a particular

7
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antibody but is a smaller alternative antibody or a non-antibody protein. Such
antibody mimetic can be comprised in a scaffold. The term “scaffold” refers to a
polypeptide platform for the engineering of new products with tailored functions and
characteristics.

The term “anti-AT antibody” as used herein refers to an antibody that
specifically binds to an epitope of ATP associated with heparin or heparin-like.
When bound in vivo to an epitope of ATBH, the anti-ATp antibodies disclosed
herein augment one or more aspects of the blood clotting cascade,

The terms “inhibits binding” and “blocks binding” (e.g., referring to
inhibition/blocking of binding of AT substrate to ATBH) as used herein are used
interchangeably and encompass both partial and complete inhibition or blocking of a
protein with its substrate, such as an inhibition or blocking by at least about 10%,
about 20%, about 30%, about 40%, about 50%, about 60%, about 70%, about 80%,
about 90%, about 95%, about 96%, about 97%, about 98%, about 99%, or about
100%.

In reference to the inhibition and/or blocking of binding of ATJ substrate to
ATP, the terms inhibition and blocking also include any measurable decrease in the
binding affinity of AT and/or ATBH to a physiological substrate when in contact
with an anti-ATp antibody as compared to AT not in contact with an anti-ATp
antibody, e.g., the blocking of the interaction of AT with its substrates by at least
about 10%, about 20%, about 30%, about 40%, about 50%, about 60%, aboui 70%,
about 80%, about 90%, about 95%, about 96%, about 97%, about 98%, about 99%,
or about 100%.

The terms “monoclonal antibody™ or “monoclonal antibody composition™ as
used herein refer to antibody molecules of single molecular composition. A
monoclonal antibody composition displays a single binding specificity and affinity
for a particular epitope. Accordingly, the term “human monoclonal antibody” as
used herein refers to antibodies displaying a single binding specificity that have
variable and constant regions derived from human germline immunoglobulin
sequences. The human antibodies can include amino acid residues not encoded by
human germline immunoglobulin sequences {e.g., mutations introduced by random

or site~-specific mutagenesis in vitro or by somatic mutation ir vive).
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The term “isolated antibody™ as used herein is intended to refer to an
antibody which is substantially free of other biological molecules, including
antibodies having different antigenic specificities (e.g., an isolated antibody that
binds to ATRH is substantiaily free of antibodies that bind antigens other than
ATBH). In some embodiments, the isolated antibody is at least about 75%, about
80%, about 90%, about 95%, about 97%, about 99%, about 99.9% or about 100%
pure by dry weight, In some embodiments, purity can be measured by a method such
as column chromaiography, polyacrylamide gel electrophoresis, or HPLC analysis.
An isolated antibody that binds to an epitope, isoform or variant of human ATEH
can, however, have cross-reactivity to other related antigens, e.g., from other species
(e.g., ATPH species homologs). Moreover, an isolated antibody can be substantially
free of other cellular material and/or chemicals.

The term “specific binding” as used herein refers to antibody binding to a
predetermined antigen. An antibody that exhibits specific binding typically binds to
an antigen with an affinity of at least about 10°M ™' and binds to that antigen with an
affinity that is higher, for example at least two-fold greater, than its binding affinity
for an irrelevant antigen (e.g., BSA, casein). The phrases “an antibody recognizing
an antigen” and “an antibody specific for an antigen™ are used interchangeably
herein with the term “an antibody which binds specifically to an antigen.” As used
herein, the term “minimal binding” refers to an antibody that does not bind to and/or
exhibits low affinity to a specified antigen. Typically, an antibody having minimal
binding to an antigen binds to that antigen with an affinity that is lower than about
10° M and does not bind to a predetermined antigen with higher affinity than it
binds to an irrelevant antigen.

When used herein for an antibody such as an IgG antibody, the term “high
affinity” refers to a binding affinity of at least about 10’ M, in at least one
embodiment at least about 10° M™!, in some embodiments at least about 10° M,
about 10" M, about 10" M or greater, e.g., up to about 10*> M or greater.
However, “high affinity” binding can vary for other antibody isotypes. For example,
“high affinity” binding for an IgM isotype refers o a binding affinity of at least
about 10" M, '
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The term “isotype™ as used herein refers to the antibody class (e.g., [gM or
IgG1) that is encoded by heavy chain constant region genes,

The terms “Complementarity-determining region” or “CDR” as used herein
refers to one of three hypervariable regions within the variable region of the heavy
chain or the variable region of the light chain of an antibody molecule that form the
N-terminal antigen-binding surface that is complementary to the three-dimensional
structure of the bound antigen. Proceeding from the N-terminus of a heavy or light
chain, these complementarity-determining regions are denoted as “CDR1,” “CDR2,”
and “CDR3,” respectively [Wu TT, Kabat EA, Bilofsky H, Proc Natl Acad Sci U §
A. 1975 Dec;72(12):5107 and Wu TT, Kabat EA, J Exp Med. 1970 Aug
1;132(2):211]. CDRs are invoived in antigen-antibody binding, and the CDR3
comprises a unigue region specific for antigen-antibody binding. An antigen-binding
site, therefore, can include six CDRs, comprising the CDR regions from each of a
heavy and a light chain V region. The term “epitope” refers to the area or region of
an antigen to which an antibody specifically binds or interacts, which in some
embodiments indicates where the antigen is in physical contact with the antibody.
Conversely, the term “paratope” refers to the area or region of the antibody on which
the antigen specifically binds. Epitopes characterized by competition binding are
said to be overlapping if the binding of the corresponding antibodies are mutually
exclusive, i.e. binding of one antibody excludes simuitaneous binding of another
antibody. The epitopes are said to be separate (unique) if the antigen is able to
accommodate binding of both corresponding antibodies simultaneously.

The term “competing antibodies™ as used herein refers to antibodies that bind
to about the same, substantially the same, essentially the same, or even the same
epitope as an antibody against ATPH as described herein. Competing antibodies
include antibodies with overlapping epitope specificities. Competing antibodies are
thus able to effectively compete with an antibody as described herein for binding to
ATBH. In some embodiments, the competing antibody can bind to the same epitope
as the antibody described herein. Alternatively viewed, the competing antibody has
the same epitope specificity as the antibody described herein.

The term “conservative substitutions™ as used herein refers to modifications

of a polypeptide that involve the substitution of one or more amino acids for amino

10
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acids having similar biochemical properties that do not result in loss of a biological
or biochemical function of the polypeptide. A conservative amino acid substitution
is one in which the amino acid residue is replaced with an amino acid residue having
a similar side chain. Families of amino acid residues having similar side chains have
been defined in the art. These families include amino acids with basic side chains
(e.g., lysine, arginine, histidine), acidic side chains (e.g., aspartic acid, glutamic
acid), uncharged polar side chains (e.g., glycine, asparagine, glutamine, serine,
threonine, tyrosine, cysteine), nonpolar side chains (e.g., alanine, valine, leucine,
isoleucine, proline, phenylalanine, methionine, tryptophan), beta-branched side
chains (e.g., threonine, valine, isoleucine), and aromatic side chains (e.g., tyrosine,
phenylalanine, tryptophan, histidine). Antibodies of the present disclosure can have
one or more conservative amino acid substitutions yet retain antigen binding
activity.

For nucleic acids and polypeptides, the term “substantial homology” as used
herein indicates that two nucleic acids or two polypeptides, or designated sequences
thereof, when optimally aligned and compared, are identical, with appropriate
nucleotide or amino acid insertions or deletions, in at least about 80% of the
nucleotides or amino acids, usually at least about 85%, in some embodiments about
90%, about 91%, about 92%, about 93%, about 94%, or about 95%, in at least one
embodiment at least about 96%, about 97%, about 98%, about 99%, about 99.1%,
about 99.2%, about 99.3%, about 99.4%, or about 99.5% of the nucleotides or amino
acids, Alternatively, substantial homology for nucleic acids exists when the
segments will hybridize under selective hybridization conditions to the complement
of the strand. Also included are nucleic acid sequences and polypeptide sequences
having substantial homology to the specific nucleic acid sequences and amino acid
sequences recited herein. The percent identity between two sequences is a function
of the number of identical positions shared by the sequences (i.e., % homology = #
of identical positions / total # of positions x 100), taking into account the number of
gaps, and the length of each gap, that need to be introduced for optimal alignment of
the two sequences. The comparison of sequences and determination of percent
identity between two sequences can be accomplished using a mathematical

algorithm, such as without limitation the AlignX™ module of VectorNTI™

11
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(Invitrogen Corp., Carlsbad, CA). For AlignX™, the default parameters of multiple
alignment are: gap opening penalty: 10; gap extension penalty: 0.05; gap separation
penalty range: 8; % identity for alignment delay: 40,

The percent identity between two sequences is a function of the number of
identical positions shared by the sequences (i.e., % homology = # of identical
positions / total # of positions x 100), taking into account the number of gaps, and
the length of each gap, which need to be introduced for optimal alignment of the two
sequences. The comparison of sequences and determination of percent identity
between two sequences can be accomplished using a mathematical algorithm, such
as without limitation the AlianTM module of VectorNTI™ (Iavitrogen Corp.,
Carlsbad, CA). For AlignX™, the default parameters of multiple alignment are: gap
opening penalty: 10; gap extension penalty: 0.05; gap separation penalty range: 8; %
identity for alignment delay: 40. (further details found at
http://www.invitrpgen.com/site/us/en/home/LINNEA—Onlin_e—
Guides/LINNEACommunities/Vector-NTI-Community/Sequence-analysis-and-
data-management-software-for- PCs/AlignX-Module-for-Vector-NTI-
Advance.reg.us.htmi),

Another method for determining the an overall match between a query
sequence (a sequence of the present disclosure) and a subject sequence, also referred
to as a global sequence alignment, can be determined using the CLUSTALW
computer program (Thompson et al., Nucleic Acids Research, 1994, 2(22); 4673-
4680), which is based on the algorithm of Higgins et al., Computer Applications in
the Biosciences (CABIOS), 1992, 8(2): 189-191. In a sequence alignment the query
and subject sequences are both DNA sequences. The result of said global sequence
alignment is in percent identity. Parameters that can be used in a CLUSTALW
alignment of DNA sequences to calculate percent identity via pairwise alighments
are: Matrix = JUB, k-tuple = 1, Number of Top Diagonals = 5, Gap Penalty = 3, Gap
Open Penalty = 10, Gap Extension Penalty = 0.1. For multiple alignments, the
following CLUSTALW parameters can be used: Gap Opening Penailty = 10, Gap
Extension Parameter = 0.05; Gap Separation Penaity Range = 8; % Identity for
Alignment Delay = 40,
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The nucleic acids can be present in whole cells, in a cell lysate, or in a
partially purified or substantially pure form, A nucleic acid is “isolated” or
“rendered substantially pure” when purified away from other cellular components
with which it is normally associated in the natural environment. To isolate a nucleic
acid, standard techniques such as the following can be used: alkaline/SDS treatment,
CsCl banding, column chromatography, agarose gel electrophoresis and others well

kknown in the art.

Monoclonal Antibodies Against ATRH

Bleeding disorders where homeostasis is deregulated in hemophilia or in
trauma patients where the wound results in a temporary loss of hemostasis, can be
treated by AT inhibitors, Antibodies, ﬁntigen—binding fragments thereof, and other
AT-specific protein scaffolds can be used to provide targeting specificity to inhibit a
subset of AT protein functions while preserving the rest. Given the at least [0-fold
difference in plasma concentration of AT (<12 ug/ml) versus ATo, (120 ug/ml),
increased specificity of any potential ATP inhibitor therapeutics is helpful to block
AT function in the presence of a high circulating excess of ATa. ATp specific
antibodies that block the anti-coagulant function of AT can be used as therapeutics
for patients with bleeding disorders. Examples of bleeding disorders inciude
hemophilia, hemophilia patients with inhibitors, trauma-induced coagulopathy,
severe bleeding patients during sepsis treatment by AT, bleeding resulting from
elective surgery such as transplantation, cardiac surgery, orthopedic surgery, and
excessive bleeding from Menorrhagia. Anti-ATPH antibodies having long
circulating half-live can be useful in treating chronic diseases like hemophilia.
ATPRH antibody fragments or ATPH-binding protein scaffolds with shorter half-lives
can be more effective for acute use (e.g. therapeutic use in irauma), ATBH-binding
antibodies were identified by panning and screening human antibody libraries
against human ATB in complex with heparin. The identified antibodies exhibited
binding to human ATBH. The heavy chain variable region and light chain variable
region of each monoclonal antibody isolated was sequenced and its CDR regions

were identified. The sequence identifier numbers (“SEQ 1D NO”) that correspond to
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the heavy and light chain variable regions of the ATpH-specific monoclonal

antibodies are summarized in Table 1A.

Table 1A - Human anti-ATPH (heparin complexed ATp) antibodies

Clone Light Chain variable Region SEQ | Heavy Chain Variable SEQ |
1D Region 1D

TPP2009 | AQSVLTQDPAVSVALGQTVRIT | No.1 | EVOQLLESGGGLVQPG | No.2
CQGDSLRSYYASWYQQKPGQ GSLRLSCAASGFTFS
APVLVIYGKNNRPSGIPDRFSGS AYRMGWVRQAPGK
SSGNTASLTITGAQAEDEADYY GLEWVSRIYSSGGRT
CNSRDSSGNHLVFGGGTKLTY RYADSVKGRFTISRD
LGQPKAAPSVTLFPPSSEELQA NSKNTLYLQMNSLR
NKATLVCLISDFYPGAVTVAW AEDTAVYYCAREKA
KADGSPVKAGVETTKPSKQSN SDLSGSFSEALDY WG
NKYAASSYLSLTPEQWKSHRS QGTLVTVSS
YSCQVTHEGSTVEKTVAPAECS

TPP2015 | AQDIQMTQSPGTLSLSPGERAT | No.3 EVQLLESGGGLVQPG | No.4
L.SCRASQSVSSSYLAWYQQKP GSLRLSCAASGFTFS
GQAPRLLIYGASSRATGIPDRFS KYKMDWVRQAPGK
GSGSGTDFETLTISRLEPEDFAVY GLEWVSRIGPSGGKT
YCQQYGSSRTFGQGTKVEIRRT MYADSVKGRFTISRD
VAAPSVFIFPPSDEQLKSGTASV NSKNTLYLQMNSLR
VCLLNNFYPREAKVQWKVDN AEDTAVYYCAREKA
ALQSGNSQESVTEQDSKDSTYS SDLSGTYSEALDYW
LSSTLTLSKADYEKHKVYACE GQGTLVTVSS
VTH QGLSSPVTKS FNRGEC

TPP2016 | AQDIQMTQSPATLSVSPGERAT | No.5 EVQLLESGGGLVQPG | No.6
LSCRASQNINRNLAWYQQKPG GSLRILSCAASGFTES
RAPRLLIHTASTRAPGVPVRITG KYRMDWVRQAPGK
SGSGTEFTLTISSLEPEDFAVYF GLEWVSRIGPSGGKT
CQQYASPPRTFGQGTKVEIKRT TYADSVKGREFTISRD
VAAPSVEIFPPSDEQLKSGTASY NSKNTLYLOQMNSLR
VCLLNNFYPREAKVQWKVDN AEDTAVYYCAREKT
ALQSGNSQESVTEQDSKDSTYS SDLSGSYSEALDY W
LSST LTLSKADYEK GQGTL VTVSS
HKVYACEVTH QGLSSPVTKS
FNRGEC

14
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Clone Light Chain variable Region SEQ | Heavy Chain Variable SEQ
ID | Region | ID

TPP2019 | AQDIQMTQSPATLSLSPGERAT | No.7 | EVOLLESGGG No.8 |
LSCRASQRVSSSYLTWYQQKP LYQPGGSLRL
GQAPRLLIYGASSRATGIPDRFS SCAASGFTFS
GSGSGTDFTLTISRLEPEDFAVY RYAMYWVRQA
YCQQYDSTPPLTFGGGTKVEIK PGKGLEWVSR
RTVAAPSVFIFPPSDEQLKSGTA [SPSGGKTHY
SVVCLLNNFYPREAKVQWKVD ADSVKGRFTI
NALQSGNSQESVTEQDSKDST SRDNSKNTLY
YSLS LQMNSLRAED
STLTLSKADYEKHKVYACEVT TAVYYCARLS
HQGLSSPYTKSFNRGEC QTGYYPHYHY

YGMDVWGQGT
TVTVSS -

TPP2803 | SSELTQDPAVSVALGQTVRITC | No.9 | EVQLLESGGGLVQPG | No.!
QGDSLRSYYASWYQQKPGQAP GSLRLSCAASGFTFSS | 0
VLVIYGKNNRPSGIPDREFSGSSS YRMSWVRQAPGKGL
GNTASLTITGAQAEDEADYYC EWVSRIYSSGGRTRY
NSRDSSGNHLVFGGGTKLTVL ADSVKGRFTISRDNS
GQPKAAPSVTLFPPSSEELQAN KNTLYLQMNSLRAE
KATLVCLISDFYPGAVTVAWK DTAVYYCAREKASD
ADGSPVKAGVETTKPSKQSNN LSGSFSEALDYWGQ
KYAASSYLSLTPEQWKSHRSYS GTLVTVSS
CQVTHEGSTVEKTVAPAECS
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In at least some possible embodiments, an isolated monoclonal antibody

binds to human ATPBH and inhibits anticoagulant activity, wherein the antibody

comprises a heavy chain variable region comprising an amino acid sequence
selected from the group consisting of SEQ ID NOS: 2, 4, 6, 8, and 10.

In at least some possible embodiments, an isolated monoclonal antibody

comprises a light chain variable region comprising an amino acid sequence selected

- binds to human ATPH and inhibits anticoagulant activity, wherein the antibody

from the group consisting of SEQ IDNOS: 1, 3, 5, 7, and 9.

In at least some possible embodiments an isolated monoclonal antibody

binds to human ATPH and inhibits anticoagulant activity, wherein the antibody

comprises a heavy chain variable region comprising an amino acid sequence

selected from the group consisting of SEQ ID NOS: 2, 4, 6, 8, and 10 and a light

chain variable region comprising an amino acid sequence selected from the group

consisting of SEQ ID NOS: 1,3,5,7,and 9.
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In at least some possible embodiments, the antibody comprises heavy and
light chain variable regions comprising:
(a) aheavy chain variable region comprising an amino acid sequence of
SEQ ID NO: 2, and a light chain variable region comprising an amino
5 acid sequence of SEQ ID NO: 1;
(b) aheavy chain variable region comprising an amino acid sequence of
SEQ ID NO: 4, and a light chain variable region comprising an aminb
acid sequence of SEQ ID NO: 3;
(c) aheavy chain variable region comprising an amino acid sequence of
10 SEQ ID NO: 6, and a light chain variable region comprising an amino
acid sequence of SEQ ID NO: 5; or
(d) a heavy chain variable region comprising an amino acid sequence of
SEQ ID NO: 8, and a light chain variable region comprising an amino
acid sequence of SEQ ID NO: 7; or
15 (¢) aheavy chain variable region comprising an amino acid sequence of
SEQ ID NO: 10, and a light chain variable region comprising an amino
acid sequence of SEQ ID NO: 9,
Table 1B shows heavy and light chain amino abid sequences for humanized
1gG mAbs.
20
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Table 1B - Heavy and Light Chain Amino Acid Sequences for humanized 1gG
mAbs.

TPP2009 |hlgG] Light_Chain
AQSVLTQDPAVSVALGQTVRITCQGDSLRSYYASWYQQKPGQAPVLVIYGK
NNRPSGIPDRFSGSSSGNTASLTITGAQAEDEADYYCNSRDSSGNHLVFGGG
TKLTVLGQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKAD
GSPVKAGVETTKPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTV
EKTVAPAECS  SEQID NO: 51

TPP2009] hlgG|Heavy chain
EVQLLESGGGLVQPGGSLRLSCAASGFTFSAYRMGWVRQAPGKGLEWYVSRI
YSSGGRTRYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAREKAS
DLSGSFSEALDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLV
KDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYI
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTKPREEQYNSTYR
VVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSF
FLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG SEQ 1D NO:
52

TPP-2015 | higGllight_chain
AQDIQMTQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLIY
GASSRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSRTFGQGTK
VEIRRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQ
SGNSQESVTEQDSKDSTYSLS STLTLSKADYEKHKVYACEVTHQGLSSPVTK

'ENRGEC SEQ ID NO: 53

17
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| 'TPP-2015|higGlheavy chain
EVQLLESGGGLYQPGGSLRLSCAASGFTFSKYKMDWVRQAPGKGLEWVSR
IGPSGGKTMYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAREKA
SDLSGTYSEALDY WGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCL
VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQT
YICNVNHKPSNTKYDKKYVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKENWY VDGVEVANAKTKPREEQYNST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYT
LPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLY SKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSG SEQ ID
NO: 54

| TPP-2016[lgGllight_chain, Kappa
AQDIQMTQSPATLSVSPGERATLSCRASQNINRNLAWYQQKPGRAPRLLIHT
ASTRAPGVPVRITGSGSGTEFTLTISSLEPEDFAVYFCQQYASPPRTFGQGTK
VEIKRTVAAPSVFIFPPSDEQLKSGTASYVCLLNNFYPREAKVQWKVDNALQ
SGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTK
SFNRGEC SEQ ID NO; 55

L"FPP—ZO 16jhlgGlheavy chain
EVQLLESGGGLVQPGGSLRLSCAASGFTFSKYRMDWVRQAPGKGLEW VSRI
GPSGGKTTYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAREKTS
DLSGSYSEALDY WGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLV
KDYFPEPVTVSWNSGALTSGVHTEPAVLQSSGLYSLSSVVTVPSSSLGTQTYI
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK TKPREEQYNSTYR
VVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSF
FLYSKLTVDKSRWQQGNVFSCSYMHEALHNHYTQKSLSLSPG SEQ ID
NO:56

_—
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TPP-2019}hlgGjlight_chain, Kappa

AQDIQMTQSPATLSLSPGERAT LSCRASQRVSSSYLTWYQQKPGQAPRLLYY
GASSRAT GIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYDSTPPLTFGGG
TRKVEIKRTVAAPSVFIFPPSDEQLKSGTASYVCLLNNF YPREAKVQWKVDNA
LQSGN SQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLS SPV
TKSFNRGEC SEQ ID NO: 57

TPP-2019higGlheavy chain

EVQLLESGGGLVQPGGSLRLSCAASGFTFSRY AMY WVRQAPGKGLEW VSRI
SPSGGKTHYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARLSQT
GYYPHYHYYGMDVWGQGTTVTVSSASTKGPSVEPLAPSSKSTSGGTAALG
CLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGT
QTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEFLFPPKP
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTKPREEQYN
STYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQV _
Y TLPPSRDELTKNQVSLTCLVKGEYPSDIAVEWE SNGQPENNYKTTPPVLDS
DGSFFLYSKLTVDKSRWQQGNVFSCSYMHEALHNHYTQKSLSLSPG SEQ
ID NO: 58

Table 1C — shows TPP2803 1gG2, Germlined and converted to 1gG2.
TPP2803 IgG2 light chain G2, Lambda, amino acid sequence shown in Table 1C is
SEQ ID NO:59 and TPP2803 heavy chain amino acid sequence shown in Table 1C
5 is SEQ ID NO: 60.

Table 1C - TPP2803 1gG2, Germlined and converted to IgG2

>TPP-2803/higG2 |light_chain, lambda

SSELTQDPAVSVALGQTVRITCQGDSLRSYYASWYQQKPGQAPVLVIYGKN
NRPSGIPDRFSGSSSGNTASLTITGAQAEDEADYYCNSRDSSGNHLVEGGGT
KLTVLGQPKAAPSVTLFPPSSEELQANKATLVCLISDEYPGAVTVAWKADGS
PYKAGVETTKPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEK
TVAPAECS

SEQ ID NO: 59
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[ >TPP-2803[nlgG2 jheavy chain o

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYRMSWVRQAPGKGLEWVSRI
YSSGGRTRYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY YCAREKAS
DLSGSFSEALDYWGQGTLVTVSSASTKGPSYFPLAPCSRSTSESTAALGCLY
KDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSNFGTQTY
TCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMIS
RTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVS
VLTVVHODWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSRE
EMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLY
SKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG SEQ ID NO: 60 |

Table 2A provides a summary of the SEQ 1D NOS: for the CDR regions
(*CDR1,” “CDR2,” and “CDR3”) of heavy and light chains of monoclonal
antibodies that bind to human ATH.

Table 2A - Sequence Identifiers for CDR Regions of Human Anti-ATpH
Antibodies

Clones Light Chain Variable Region Heavy Chain Variable Region |
CDR1 [ CDR2 CDR3 CDR1 CDR2 | CDR3
| TPP2009 | 21 26 3 36 a1 46
TPP2015 | 22 27 32 37 42 47
TPP2016 |23 28 33 38 43 48
TPP2019 |24 29 34 39 | 44 49
TPP2803 | 25 30 35 40 45 50

Table 2B provides sequences of the SEQ ID NOS: for the CDR regions
(“CDR1,” “CDR2,” and “CDR3") of heavy and light chains of monoclonal

antibodies that bind to human ATBH.

Table 2B — Sequences for CDR Regions of Human Anti-ATPH Antibodies

Sequence-Identifier

Amino Acid Sequence

Fﬁ]one CDR

TPP2009 LLCDR]1

SEQ ID NO: 21

QGDSLRSYYAS

20
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Clone CDR Sequence-ldentifier | Amino Acid Sequence
TPP2015 LCDR1 | SEQ ID NO: 22 RASQSVSSSYLA
TPP2016 LCDRI | SEQ ID NO: 23 RASQNINRNLA
TPP2019 LCDR1 | SEQ ID NO: 24 RASQRVSSSYLT
TPP2803 LCDRI1 | SEQ ID NO: 25 QGDSLRSYYAS

W)on(w LCDR2 | SEQ ID NO: 26 GEKNNRPS
TPP2015 LCDR2 | SEQ ID NO; 27 GASSRAT

| TPP2016 LCDR2 SEQ 1D NO: 28 TASTRAP
TPP2019 LCDR2 | SEQ ID NO: 29 GASSRAT
TPP2803 LCDR2 | SEQ ID NO: 30 GKNNRPS
TPP2009 LCDR3 | SEQ ID NO: 31 NSRDSSGNHLY
TPP2015 LCDR3 | SEQ ID NO: 32 QQYGSSRT
TPP2016 LCDR3 | SEQ 1D NO: 33 QQYASPPRT
TPP2019 LCDR3 | SEQ ID NO: 34 QQYDSTPPLT

- | TPP2803 LCDR3 | SEQ ID NO: 35 NSRDSSGNHLV

[
TPP2009 HCDR1j SEQ ID NO: 36 AYRMG
TPP2015 HCDR1| SEQ ID NO: 37 KYKMD
TPP2016 HCDRI1 | SEQ ID NO: 38 KYRMD
TPP2019 HCDR1| SEQ ID NO: 39 RYAMY
TPP2803 HCDR1 | SEQ ID NO: 40 SYRMS
TPP2009 HCDR2 | SEQ 1D NO: 41 RIYSSGGRTRYADSVKG
TPP2015 HCDR2 | SEQ ID NO: 42 RIGPSGGKTM YADSVKG
TPP2016 HCDR2| SEQ ID NO: 43 RIGPSGGKTT YADSVKG
TPP2019 HCDR2 | SEQ 1D NO: 44 RISPSGGKTH YADSVKG 4
TPP2803 HCDR2 | SEQ 1D NO: 45 RIYSSGGRTR YADSVKG
TPP2009 HCDR3 | SEQ 1D NO: 46 AREKASDLSGSFSEALDY ;
TPP2015 HCDR3 | SEQ ID NO: 47 LAREKASDLSG TYSEALDY
TPP2016 HCDR3 | SEQ ID NO: 48 AREKTSDLSG SYSEALDY |
TPP2019 HCDR3 | SEQ 1D NO: 49 ARLSQTGYYP HYHYYGMDV
TPP2803 HCDR3 | SEQ [D NO: 50 AREKASDLSG SFSEALDY

In at least some possible embodiments, an isolated monoclonal antibody is

provided that binds to human ATPH, wherein the antibody comprises a CDR3

comprising an amino acid sequence of any one of SEQ I NOS: 46-50. These

CDR3s are from a heavy chain of the antibodies identified during panning and

screening.

In a further embodiment, this antibody further comprises: (a) a CDR1

comprising an amino acid sequence selecied from the group consisting of SEQ ID
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NOS: 36-40; (b) a CDR2 comprising an amino acid sequence selected from the
group consisting of SEQ ID NOS: 41-45; or (¢} both a CDR1 comprising an amino
acid sequence selected from the group consisting of SEQ 1D NOS: 36-40 and a
CDR?2 comprising an amino acid sequence selected from the group consisting of
SEQ ID NOS: 41-45,

In at least some possible embodiments, antibodies share a CDR3 from one of
the light chains of the antibodies identified during panning and screening. Thus, also
provided is an isolated monoclonal antibody, wherein said antibody binds to ATRH
and inhibits anticoagulant activity, wherein said antibody comprises a CDR3
comprising an amino acid sequence selected from the group consisting of SEQ ID
NOS: 31-35. In further embodiments, the antibody further comprises (a) a
CDR 1comprising an amino acid sequence selected from the group consisting of
SEQ ID NOS: 21-25,(b) a CDR2 comprising an amino acid sequence selected from
the group consisting of SEQ ID NOS: 26-30, or (¢) both a CDR1 comprising an
amino acid sequence selected from the group consisting of SEQ ID NOS: 21-25 and
a CDR2 comptising an amino acid sequence selected from the group consisting of
SEQ ID NOS: 26-30.

In at least some possible embodiments, the antibody comprises a CDR3 from
a heavy chain and a light chain of the antibodies identified from screening and
panning. Provided is an isolated monoclonal antibody, wherein said antibody binds
to ATPH and inhibits anticoagulant activity, wherein said antibody comprises a
CDR3 comprising an amino acid sequence selected from the group consisting of
SEQ ID NOS: 46-50 and a CDR3 comprising an amino acid sequence selected from
the group consisting of SEQ ID NOS: 31-35. In a further embodiment, the antibody
further comprises: (2) a CDR1 comprising an amino acid sequence selected from the
group consisting of SEQ ID NOS: 36-40; (b) a CDR2 comprising an amino acid
sequence selected from the group consisting of SEQ 1D NOS: 41-45; (¢) a CDR1
comprising an amino acid sequence selected from the group consisting of SEQ ID
NOS: 21-25; and/or (d) a CDR2 comprising an amino acid sequence selected from
the group consisting of SEQ ID NOs: 26-30. |

In some embodiments, the antibody comprises heavy and light chain variable

regions comprising:
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(a) a light chain variable region comprising an amino acid sequence
comprising SEQ ID NOS: 21, 26, and 31 and a heavy chain variable
region comprising an amino acid sequence comprising SEQ 1D NOS:
36, 41, and 46;

(b) alight chain variable region comprising an amino acid sequence
comprising SEQ D NOS: 22, 27, and 32 and a heavy chain variable
region comprising an amino acid sequence comprising SEQ ID NOS:
37,42, and 47;

(c) alight chain variable region comprising an amino acid sequence
comprising SEQ 1D NOS: 23, 28, and 33 and a heavy chain variable
region comprising an amino acid sequence comprising SEQ ID NOS:
38,43, and 48; |

(d) alight chain variable region comprising an amino acid sequence
comprising SEQ ID NOS: 24, 29, and 34 and a heavy chain variable
region comprising an amino acid sequence comprising SEQ 1D NOS:
39, 44, and 49;

(e) alight chain variable region comprising an amino acid sequence
comprising SEQ 1D NOS: 25, 30, and 35 and a heavy chain variable
region comprising an amino acid sequence comprising SEQ 1D NOS:

40, 45, and 50.

Also provided is an isolated monoclonal antibody that binds to AtBH and
inhibits anticoagulant activity, wherein said antibody comprises an amino acid
sequence having at least about 89%, about 90%, about 91%, about 92%, about 93%,
about 94%, about 95%, about 96%, about 97%, ahout 98%, about 99%, or about
99.5% identity to an amino acid sequence selected from the group consisting of the
amino acid sequences set forth in SEQ ID NOS: 1-10.

The antibody can be species specific or can cross react with multiple species.
In some embodiments, the antibody can specifically react or cross react with ATRH
of human, mouse, rat, rabbit, guinea pig, monkey, pig, dog, cat or other mammalian

species.
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The antibody can be of any of the various classes of antibodies, such as
without limitation an IgG1, an IgG2, an [gG3, an 1gG4, an IgM, an [gAl, an IgA2, a
secretory IgA, and IgD, and an IgE antibody.
In one embodiment, provided is an isolated fully human monoclonal
5 antibody to
human ATTIL

Optimized Variants of Anti-ATSH Antibodies
In some embodiments, the antibodies can be panned, screened and

10 optimized, for example to increase affinity to ATPH, to further decrease any affinity
to ATa, to improve cross-reactivity to different species, or to improve blocking
activity of ATPH. Such optimization can be performed for example by utilizing site
saturation mutagenesis of the CDRs or amino acid residues in close proximity to the
CDRs, i.e. about 3 or 4 residues adjacent to the CDRs, of the antibodies.

15 Also provided are monoclonal antibodies that may have increased or high
affinity to ATBH. In some embodiments, the anti-ATBH antibodies may have a
binding affinity of at least about 10*M™, in some other embodiments may have at
feast about 10°M™", about 10'°M", about 10"*'M™ or greater, e.g., up to about 10M
Yor greater,

20 In some embodiments, additional amino acid modifications can be
introduced to reduce divergence from the germ line sequence. In other embodiments,
amino acid modifications can be introduced to facilitate antibody production for
large scale production processes.

In some embodiments, provided are isolated anti-ATBH monoclonal

25  antibodies that specifically bind to human ATp, which antibodies may comprise one
or more amino acid modifications. In some embodiments, the antibody may
comprise about 1, about 2, about 3, about 4, about 5, about 6, about 7, about 8, about
9, about 10, about 11, about 12, about 13, about 14, about 15, about 16, about 17,
about 18, about 19, or about 20 or more modifications.

30
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Epitopes

Also provided is an isolated monoclonal antibody that can bind to a predicted

epitope of human ATPH, wherein the epitope comprises one or more of residues

from human ATBH as shown in FIG, 11.

In some embodiments, the epitope comprises the N133 site of human ATRH.

In other embodiments, the site can comprise part of the amino acid residue sequence

of RCL loop of human ATPH.

Also provided are antibodies that can compete with any of the antibodies

described herein for binding to human ATBH. For example, such a competing

antibody can bind to one or more epitopes described above.

Nucleic Acids, Vectors and Host Cells

Also provided are isolated nucleic acid molecules encoding any of the

monoclonal antibodies described herein, Thus, provided is an isolated nucleic acid

molecule encoding an antibody that binds to human ATBH. Table 3 shows the

nucleotide sequences of some anti-ATPH antibodies.

Table 3 - Nucleotide sequence of anti-ATBH antibodies.

Light Chain

Heavy Chain

TPP2009

GCACAGAGCGTCTTG
ACTCAGGACCCTGCT
GTGTCTGTGGCCTITG
GGACAGACAGTCAG
GATCACATGCCAAGG
AGACAGCCTCAGAA
GCTATTATGCAAGCT
GGTACCAGCAGAAG
CCAGGACAGGCCCCT
GTACTTGTCATCTAT
GGTAAAAACAACCG
GCCCTCAGGGATCCC
AGACCGATTCTCTGG
CTCCAGCTCAGGAAA
CACAGCTTCCTTGAC
CATCACTGGGGCTCA
GGCGGAAGATGAGG
CTGACTATTACTGTA
ACTCCCGGGACAGCA

| GTGGTAACCATCTGG

GAAGTTCAATTGTTAGAGTCTGGTGG
CGGTCTTGTTCAGCCTGGTGGTTCTTT
ACGTCTTTCTTGCGCTGCTTCCGGATT
CACTTTCTCTGCTTACCGTATGGGTTG
GGTTCGCCAAGCTCCTGGTAAAGGTT
TGGAGTGGGTTTCTCGTATCTATTCTT
CTGGTGGCCGTACTCGTTATGCTGACT
CCGTTAAAGGTCGCTTCACTATCTCTA
GAGACAACTCTAAGAATACTCTCTAC
TTGCAGATGAACAGCTTAAGGGCTGA
GGACACGGCCGTGTATTACTGTGCGA
GAGAGAAAGCGTCGGATCTATCGGGG
AGTTTTTCTGAGGCCCTTGACTACTGG
GGCCAGGGAACCCTGGTCACCGTCTC
AAGCGCCTCCACCAAGGGCCCATCGG
TCTTCCCGCTAGCACCCAGCAGCAAG
AGCACCAGCGGCGGAACAGCCGCCCT
GGGCTGCCTGGTGAAAGACTACTTCC
CCGAGCCCGTGACCGTGTCCTGGAAC
TCTGGCGCCCTGACCAGCGGAGTGCA
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Light Chain

Heavy Chain

TATTCGGCGGAGGGA
CCAAGCTGACCGTCC
TAGGTCAGCCCAAGG
CTGCCCCCTCGGTCA
CTCTGTTCCCGCCCT
CCTCTGAGGAGCTTC
AAGCCAACAAGGCC
ACACTAGTGTGTCTG
ATCAGTGACTTCTAC
CCGGGAGCTGTGACA
GTGGCCTGGAAGGCA
GATGGCAGCCCCGTC
AAGGCGGGAGTGGA
GACCACCAAACCCTC
CAAACAGAGCAACA
ACAAGTACGCGGCCA
GCAGCTACCTGAGCC
TGACGCCCGAGCAGT
GGAAGTCCCACAGA
AGCTACAGCTGCCAG
GTCACGCATGAAGGG
AGCACCGTGGAGAA
GACAGTGGCCCCTGC
AGAATGCTCT (SEQ
ID NO: 11)

TACCTTCCCCGCCGTGCTGCAGAGCA
GCGGCCTGTACAGCCTGAGCAGCGTG
GTGACAGTGCCCAGCAGCAGCCTGGG
AACCCAGACCTACATCTGCAACGTGA
ACCACAAGCCCAGCAACACCAAGGTG
GACAAGAAGGTGGAACCCAAGAGCT
GCGACAAGACCCACACCTGTCCCCCC
TGCCCTGCCCCTGAACTGCTGGGCGG
ACCCAGCGTGTTCCTGTTCCCCCCAAA
GCCCAAGGACACCCTGATGATCAGCC
GGACCCCCGAAGTGACCTGCGTGGTG
GTGGACGTGTCCCACGAGGACCCAGA
AGTGAAGTTTAATTGGTACGTGGACG
GCGTGGAAGTGCATAACGCCAAGACC
AAGCCCAGAGAGGAACAGTACAACA
GCACCTACCGGGTGGTGTCCGTGCTG
ACCGTGCTGCACCAGGACTGGCTGAA
CGGCAAAGAGTACAAGTGCAAGGTCT
CCAACAAGGCCCTGCCTGCCCCCATC
GAGAAAACCATCAGCAAGGCCAAGG
GCCAGCCCCGCGAGCCTCAGGTGTAC
ACACTGCCCCCCAGCCGGGATGAGCT
GACCAAGAACCAGGTGTCCCTGACCT
GTCTGGTGAAAGGCTTCTACCCCAGC
GATATCGCCGTGGAATGGGAGAGCAA
CGGCCAGCCCGAGAACAATTACAAGA
CCACCCCCCCTGTGCTGGACAGCGAC
GGCTCATTCTTCCTGTACTCCAAGCTG
ACCGTGGACAAGAGCCGGTGGCAGCA
GGGCAACGTGTTCAGCTGCAGCGTGA
TGCACGAGGCCCTGCACAATCACTAC
ACCCAGAAGTCCCTGAGCCTGAGCCC
CGGC (SEQ ID NO: 12)

TPP2015

GCACAAGACATCCAG
ATGACCCAGTCTCCA
GGCACCCTGTCTTTG
TCTCCAGGGGAAAGA
GCCACCCTICTCCTGC
AGGGCCAGTCAGAGT
GTTAGCAGCAGCTAC
TTAGCCTGGTACCAG
CAGAAACCTGGCCAG
GCTCCCAGGCTCCTC
ATCTATGGTGCATCC
AGCAGGGCCACTGGC
ATCCCAGACAGGTIC

GAAGTTCAATTGTTAGAGTCTGGTGG
CGGTCTTGTTCAGCCTGGTGGTTCTTT
ACGTCTTTCTTGCGCTGCTTCCGGATT
CACTTTCTCTAAGTACAAGATGGATTG
GGTTCGCCAAGCTCCTGGTAAAGGTT
TGGAGTGGGTTTCTCGTATCGGTCCTT
CTGGTGGCAAGACTATGTATGCTGAC
TCCGTTAAAGGTCGCTTCACTATCTCT
AGAGACAACTCTAAGAATACTCTCTA
CTTGCAGATGAACAGCTTAAGGGCTG
AGGACACGGCCGTGTATTACTGTGCG
AGAGAGAAAGCGTCGGATCTATCGGG
GACTTATTCTGAGGCCCTTGACTACTG
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Light Chain

Heavv Chain

AGTGGCAGTGGGTCT
GGGACAGACTTCACT
CTCACCATCAGCAGA
CGGAGCCTGAAGATT
TTGCAGTGTATTACT
GTCAGCAGTATGGTA
GCTCAACGTTCGGCC
AAGGGACCAAGGTG
GAAATCAGACGAACT
GTGGCTGCAATCTGT
CTTCATCTTCCCGCC
ATCTGATGAGCAGTT
GAAATCTGGAACTGC
CTCTGTTGTGTGCCT
GCTGAATAACTTCTA
TCCCAGAGAGGCCAA
AGTACAGTGGAAGGT
GGATAACGCCCTCCA
ATCGGGTAACTCCCA
GGAGAGTGTCACAG

AGCAGGACAGCAAG
GACAGCACCTACAGC
CTCAGCAGCACCCTG
ACGCTGAGCAAAGC

AGACTACGAGAAAC

ACAAAGTCTACGCCT
GCGAAGTCACCCATC
AGGGCCTGAGCTCGC
CCGTCACAAAGAGCT
TCAACAGGGGAGAG
TGT (SEQ ID NO: 13)

GGGCCAGGGAACCCTGGTCACCGTCT
CAAGCGCCTCCACCAAGGGCCCATCG
GTCTTCCCGCTAGCACCCAGCAGCAA
GAGCACCAGCGGCGGAACAGCCGCCC
TGGGCTGCCTGGTGAAAGACTACTTC
CCCGAGCCCGTGACCGTGTCCTGGAA
CTCTGGCGCCCTGACCAGCGGAGTGC
ATACCTTCCCCGCCGTGCTGCAGAGC
AGCGGCCTGTACAGCCTGAGCAGCGT
GGTGACAGTGCCCAGCAGCAGCCTGG
GAACCCAGACCTACATCTGCAACGTG
AACCACAAGCCCAGCAACACCAAGGT
GGACAAGAAGGTGGAACCCAAGAGC
TGCGACAAGACCCACACCTGTCCCCC
CTGCCCTGCCCCTGAACTGCTGGGCG
GACCCAGCGTGTTCCTGTTCCCCCCAA
AGCCCAAGGACACCCTGATGATCAGC
CGGACCCCCGAAGTGACCTGCGTGGT
GGTGGACGTGTCCCACGAGGACCCAG
AAGTGAAGTTTAATTGGTACGTGGAC
GGCGTGGAAGTGCATAACGCCAAGAC
CAAGCCCAGAGAGGAACAGTACAAC
AGCACCTACCGGGTGGTGTCCGTGCT
GACCGTGCTGCACCAGGACTGGCTGA
ACGGCAAAGAGTACAAGTGCAAGGTC
TCCAACAAGGCCCTGCCTGCCCCCAT
CGAGAAAACCATCAGCAAGGCCAAG
GGCCAGCCCCGCGAGCCTCAGGTGTA
CACACTGCCCCCCAGCCGGGATGAGC
TGACCAAGAACCAGGTGTCCCTGACC
TGTCTGGTGAAAGGCTTCTACCCCAG
CGATATCGCCOTGGAATGGGAGAGCA
ACGGCCAGCCCGAGAACAATTACAAG
ACCACCCCCCCTGTGCTGGACAGCGA
CGGCTCATTCTTCCTGTACTCCAAGCT
GACCGTGGACAAGAGCCGGTGGCAGC
AGGGCAACGTGTTCAGCTGCAGCGTG
ATGCACGAGGCCCTGCACAATCACTA
CACCCAGAAGTCCCTGAGCCTGAGCC
CCGGC (SEQ ID NO: 14)

TPP2016

GCACAAGACATCCAG
ATGACCCAGTCTCCA
GCCACCCTGTCTGTG
TCTCCAGGGGAAAGA
GCCACCCTCTCCTGC
AGGGCCAGTCAGAAT
ATTAATAGAAACTTG

GAAGTTCAATTGTTAGAGTCTGGTGG
CGGTCTTGTTCAGCCTGGTGGTTCTTT
ACGTCTTTCTTGCGCTGCTTCCGGATT
CACTTTCTCTAAGTACCGTATGGATTG
GGTTCGCCAAGCTCCTGGTAAAGGTT
TGGAGTGGGTITCTCGTATCGGTCCTT
CTGGTGGCAAGACTACTTATGCTGAC
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Light Chain

Heavy Chain

GCCTGGTACCAGCAG
AAGCCTGGCCGGGCT
CCCAGACTCCTCATC
CATACCGCATCCACT
AGGGCCCCTGGTGTC
CCAGTCAGGATCACT
GGCAGTGGGTCTGGA
ACAGAGTTCACTCTC
ACCATCAGCAGCCTG
GAACCTGAAGATTTT
GCAGTGTATTTCTGT
CAGCAGTATGCTAGC
CCACCTCGGACGTTC
GGCCAAGGGACCAA
GGTGGAAATCAAGC
GAACTGTGGCTGCAC
CATCTGTCTTCATCTT
CCCGCCATCTGATGA
GCAGTTGAAATCTGG
AACTGCCTCTGTTGT
GTGCCTGCTGAATAA
CTTCTATCCCAGAGA
GGCCAAAGTACAGTG
GAAGGTGGATAACG
CCCTCCAATCGGGTA
ACTCCCAGGAGAGTG
TCACAGAGCAGGAC
AGCAAGGACAGCAC
CTACAGCCTCAGCAG
CACCCTGACGCTGAG
CAAAGCAGACTACG
AGAAACACAAAGTCT
ACGCCTGCGAAGTCA
CCCATCAGGGCCTGA
GCTCGCCCGTCACAA
AGAGC
TTCAACAGGGGAGA
GTGT (SEQ ID NO: 15)

TCCGTTAAAGGTCGCTTCACTATCTCT
AGAGACAACTCTAAGAATACTCTCTA
CTTGCAGATGAACAGCTTAAGGGCTG
AGGACACGGCCGTGTATTACTGTGCG
AGAGAGAAAACGTCGGATCTATCGGG
GAGTTATTCTGAGGCCCTTGACTACTG
GGGCCAGGGAACCCTGGTCACCGTCT
CAAGCGCCTCCACCAAGGGCCCATCG
GTCTTCCCGCTAGCACCCAGCAGCAA
GAGCACCAGCGGCGGAACAGCCGCCT
TGGGCTGCCTGGTGAAAGACTACTTC
CCCGAGCCCATGACCGTGTCCTGGAA
CTCTGGCGCCCTGACCAGCGGAGTGC
ATACCTTCCCCGCCGTGCTGCAGAGC
AGCGGCCTGTACAGCCTGAGCAGCGT
GGTGACAGTGCCCAGCAGCAGCCTGG
GAACCCAGACCTACATCTGCAACGTG
AACCACAAGCCCAGCAACACCAAGGT
GGACAAGAAGGTGGAACCCAAGAGC
TGCGACAAGACCCACACCTGTCCCCC
CTGCCCTGCCCCTGAACTGCTGGGCG
GACCCAGCGTGTTCCTGTTCCCCCCAA
AGCCCAAGGACACCCTGATGATCAGC
CGGACCCCCGAAGTGACCTGCGTGGT
GGTGGACGTGTCCCACGAGGACCCAG
AAGTGAAGTTTAATTGGTACGTGGAC
GGCGTGGAAGTGCATAACGCCAAGAC
CAAGCCCAGAGAGGAACAGTACAAC
AGCACCTACCGGGTGGTGTCCGTGCT
GACCGTGCTGCACCAGGACTGGCTGA
ACGGCAAAGAGTACAAGTGCAAGGTC
TCCAACAAGGCCCTGCCTGCCCCCAT
CGAGAAAACCATCAGCAAGGCCAAG
GGCCAGCCCCGCGAGCCTCAGGTGTA
CACACTGCCCCCCAGCCGGGATGAGC
TGACCAAGAACCAGGTGTCCCTGACC
TGTCTGGTGAAAGGCTTCTACCCCAG
CGATATCGCCGTGGAATGGGAGAGCA
ACGGCCAGCCCGAGAACAATTACAAG
ACCACCCCCCCTGTGCTGGACAGCGA
CGGCTCATTCTTCCTGTACTCCAAGCT
GACCGTGGACAAGAGCCGGTGGCAGC
AGGGCAACGTGTTCAGCTGCAGCGTG
ATGCACGAGGCCCTGCACAATCACTA
CACCCAGAAGTCCCTGAGCCTGAGCC
CCGGC (SEQ ID NO: 16)
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Light Chain

Heavy Chain

TPP2019

GCACAAGACATCCAG
ATGACCCAGTCTCCA
GCCACCCTGTCTTTG
TCTCCAGGGGAAAGA
GCCACCCTCTCCTGC
AGGGCCAGTCAGCGT
GTTAGCAGCAGCTAC
TTAACCTGGTACCAG
CAGAAACCTGGCCAG
GCTCCCAGGCTCCTC
ATCTATGGTGCATCC
AGCAGGGCCACTGGC
ATCCCAGACAGGTTC
AGTGGCAGTGGGTCT
GGGACAGACTTCACT
CTCACCATCAGCAGA
CTGGAGCCTGAAGAT
TTTGCAGTTTATTACT
GTCAGCAGTATGATA
GTACGCCTCCGCTCA
CCTTCGGCGGAGGGA
CCAAGGTGGAGATCA
AACGAACTGTGGCTG
CACCATCTGTCTTCA
TCTTCCCGCCATCTG
ATGAGCAGTTGAAAT
CTGGAACTGCCTCTG
TTGTGTGCCTGCTGA
ATAACTTCTATCCCA
GAGAGGCCAAAGTA
CAGTGGAAGGTGGAT
AACGCCCTCCAATCG
GGTAACTCCCAGGAG
AGTGTCACAGAGCAG
GACAGCAAGGACAG
CACCTACAGCCTCAG
CAGCACCCTGACGCT
GAGCAAAGCAGACT
ACGAGAAACACAAA
GTCTACGCCTGCGAA
GTCACCCATCAGGGC
CTGAGCTCGCCCGTC
ACAAAGAGCTTCAAC
AGGGGAGAGTGT
(SEQ ID NO: 17)

GAAGTTCAATTGTTAGAGTCTGGTGG
CGGTCTTGTTCAGCCTGGTGGTTICTTT
ACGTCTTTCTTGCGCTGCTTCCGGATT
CACTTTICTCTCGTTACGCTATGTATTG
GGTTCGCCAAGCTCCTGGTAAAGGTT
TGGAGTGGGTTTCTCGTATCTCTCCTT
CTGGTGGCAAGACTCATTATGCTGAC
TCCGTTAAAGGTCGCTTCACTATCTCT
AGAGACAACTCTAAGAATACTCTCTA
CTTGCAGATGAACAGCTTAAGGGCTG
AGGACACGGCCGTGTATTACTGTGCG
AGACTGTCTCAAACTGGTTATTACCCT
CACTACCACTACTACGGTATGGACGT
CTGGGGCCAAGGGACCACGGTCACCG
TCTCAAGCGCCTCCACCAAGGGCCCA
TCGGTCTTCCCGCTAGCACCCAGCAG
CAAGAGCACCAGCGGCGGAACAGCC
GCCCTGGGCTGCCTGGTGAAAGACTA
CTTCCCCGAGCCCGTGACCGTGTCCTG
GAACTCTGGCGCCCTGACCAGCGGAG
TGCATACCTTCCCCGCCGTGCTGCAGA
GCAGCGGCCTGTACAGCCTGAGCAGC
GTGGTGACAGTGCCCAGCAGCAGCCT
GGGAACCCAGACCTACATCTGCAACG
TGAACCACAAGCCCAGCAACACCAAG
GTGGACAAGAAGGTGGAACCCAAGA
GCTGCGACAAGACCCACACCTGTCCC
CCCTGCCCTGCCCCTGAACTGCTGGGC
GGACCCAGCGTGTTCCTGTTCCCCCCA
AAGCCCAAGGACACCCTGATGATCAG
CCGGACCCCCGAAGTGACCTGCGTGG
TGGTGGACGTGTCCCACGAGGACCCA
GAAGTGAAGTTITAATTGGTACGTGGA
CGGCGTGGAAGTGCATAACGCCAAGA
CCAAGCCCAGAGAGGAACAGTACAAC
AGCACCTACCGGGTGGTGTCCGTOCT
GACCGTGCTGCACCAGGACTGGCTGA
ACGGCAAAGAGTACAAGTGCAAGGTC
TCCAACAAGGCCCTGCCTGCCCCCAT
CGAGAAAACCATCAGCAAGGCCAAG
GGCCAGCCCCGCGAGCCTCAGGTGTA
CACACTGCCCCCCAGCCGGUGATGAGC
TGACCAAGAACCAGGTGTCCCTGACC
TGTCTGGTGAAAGGCTTCTACCCCAG
CGATATCGCCGTGGAATGGGAGAGCA
ACGGCCAGCCCGAGAACAATTACAAG
ACCACCCCCCCTGTGCTGGACAGCGA
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Light Chain

Heavy Chain

CGGCTCATTCTTCCTGTACTCCAAGCT
GACCOTGGACAAGAGCCGGTGGCAGC
AGGGCAACGTGTTCAGCTGCAGCGTG

ATGCACGAGGCCCTGCACAATCACTA

CACCCAGAAGTCCCTGAGCCTGAGCC

CCGGC (SEQ ID NO: 18)

TPP2803

AGCGAATTGACTCAG
GACCCTGCTGTGTCT
GTGGCCTTGGGACAG
ACAGTCAGGATCACA
TGCCAAGGAGACAG
CCTCAGAAGCTATTA
TGCAAGCTGGTACCA
GCAGAAGCCAGGAC
AGGCCCCTGTACTTG
TCATCTATGGTAAAA
ACAACCGGCCCTCAG
GGATCCCAGACCGAT
TCTCTGGCTCCAGCT
CAGGAAACACAGCTT
CCTTGACCATCACTG
GGGCTCAGGCGGAA
GATGAGGCTGACTAT
TACTGTAACTCCCGG
GACAGCAGTGGTAAC
CATCTGGTATTCGGC
GGAGGGACCAAGCT
GACCGTCCTAGGTCA
GCCCAAGGCTGCCCC
CTCGGTCACTCTGTT

GAAGTGCAGCTGCTGGAAAGCGGCGG
AGGCCTGGTGCAGCCTGGCGGATCTC
TGAGACTGAGCTGTGCCGCCAGCGGC
TTCACCTTCAGCAGCTACAGAATGAG
CTGGGTGCGCCAGGCCCCTGGCAAGG
GACTGGAATGGGTGTCCCGGATCTAC
AGCAGCGGCGGCAGAACCAGATACGC
CGACAGCGTGAAGGGCCGGTTCACCA
TCTCCCGGGACAACAGCAAGAACACC
CTGTACCTGCAGATGAACAGCCTGCG
GGCCGAGGACACCGCCGTGTACTATT
GCGCCAGAGAGAAGGCCAGCGACCTG
AGCGGCAGCTTTAGCGAGGCCCTGGA
TTATTGGGGCCAGGGCACACTCGTGA
CCGTGTCTAGCGCCAGCACAAAGGGC
CCCAGCGTGTTCCCTCTGGCCCCTTIGT
AGCAGAAGCACCAGCGAGTCTACAGC
CGCCCTGGGCTGCCTCGTGAAGGACT
ACTTTCCCGAGCCCGTGACAGTGTCCT
GGAACTCTGGCGCCCTGACAAGCGGC
GTGCACACCTTTCCAGCCGTGCTGCA
GAGCAGCGGCCTGTACTCTCTGAGCA
GCGTCGTGACTGTGCCCAGCAGCAAC
TTCGGCACCCAGACCTACACCTGTAA
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Light Chain

rHemgLChain

CCCGCCCTCCTCTGA
GGAGCTTCAAGCCAA
CAAGGCCACACTAGT
GTGTCTGATCAGTGA
CTTCTACCCGGGAGC
TGTGACAGTGGCCTG
GAAGGCAGATGGCA
GCCCCGTCAAGGCGG
GAGTGGAGACCACC
AAACCCTCCAAACAG
AGCAACAACAAGTA
CGCGGCCAGCAGCTA
CCTGAGCCTGACGCC
CGAGCAGTGGAAGTC
CCACAGAAGCTACAG
CTGCCAGGTCACGCA
TGAAGGGAGCACCGT
GGAGAAGACAGTGG
CCCCTGCAGAATGCT
CT (SEQ ID NO: 19)

CGTGGACCACAAGCCCAGCAACACCA
AGGTGGACAAGACCGTGGAACGGAA
GTGCTGCGTGGAATGCCCCCCTTGTCC
TGCCCCTCCAGTGGCTGGCCCTTCCGT
GTTCCTGTTCCCCCCAAAGCCCAAGG
ACACCCTGATGATCAGCCGGACCCCG
AAGTGACCTGCGTGGTGGTGGATGTG
TCCCACGAGGACCCCGAGGTGCAGTT
CAATTGGTACGTGGACGGCGTGGAAG
TGCACAACGCCAAGACCAAGCCCAGA
GAGGAACAGTTCAACAGCACCTTCCG
GGTGGTGTCCGTGCTGACCGTGGTGC
ATCAGGACTGGCTGAACGGCAAAGAG
TACAAGTGCAAGGTGTCCAACAAGGG
CCTGCCTGCCCCCATCGAGAAAACCA
TCAGCAAGACCAAAGGCCAGCCCCGC
GAGCCCCAGGTGTACACACTGCCTCC
AAGCCGGGAAGAGATGACCAAGAAC
CAGGTGTCCCTGACCTGTCTCGTGAA
AGGCTTCTACCCCTCCGATATCGCCGT
GGAATGGGAGAGCAACGGCCAGCCC
GAGAACAACTACAAGACCACCCCCCC
CATGCTGGACAGCGCGGCTCATTICTTC
CTGTACAGCAAGCTGACAGTGGACAA
GTCCCGGTGGCAGCAGGGCAACGTGT
TCAGCTGCAGCGTGATGCACGAAGCC
CTGCACAACCACTACACCCAGAAGTC
CCTGAGCCTGAGCCCTGGC (SEQ ID
NO: 20)

In some embodiments, isolated nucleic acid molecules encode an antibody
that binds to ATBH and inhibits anticoagulant activity but has minimal binding to
ATa, wherein the antibody comprises a heavy chain variable region comprising an
amino acid sequence selected from the group consisting of SEQ ID NOS: 2, 4, 6, 8,
and 10,

In some embodiments, isolated nucleic acid molecules encode an antibody
that binds to ATPH and inhibits anticoagulant activity but has minimal binding to
Ao, wherein the antibody comprises a light chain variable region comprising an
amino acid sequence selected from the group consisting of SEQ ID NOS: 1, 3, 5, 7, |
and 9.
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In other embodiments, isolated nucleic acid molecules encode an antibody
that binds to AT and inhibits anticoagulant activity of ATp, wherein the antibody
comprises a heavy chain variable region comprising an amino acid sequence
selected from the group consisting of SEQ ID NOS: 2, 4, 6, 8, and 10 or a light
chain variable region comprising an amino acid sequence selected from the group
consisting of SEQ ID NOS: 1, 3, 5, 7, and 9 and one or more amino acid
modifications in the heavy chain variable region or light chain variable region.

Further, also provided are vectors comprising the isolated nucleic acid
molecules encoding any of the monoclonal antibodies described above and host cells

comprising such vectors,

Methods of Preparing Antibodies to ATH

The monoclonal antibody can be produced recombinantly by expressing a
nucleotide sequence encoding the variable regions of the monoclonal antibody
according to one of the present embodiments in a host cell. With the aid of an
expression vector, a nucleic acid containing the nucleotide sequence can be
transfected and expressed in a host cell suitable for the production. Accordingly, an
exemplary method for producing a monoclonal antibody that binds with human
ATPH can comprise: (a) transfecting a nucleic acid molecule encoding a monoclonal
antibody into a host cell; (b) culturing the host cell so to express the monoclonal
antibody in the host cell, and (c) optionally isolating and purifying the produced
monoclonal antibody, wherein the nucleic acid molecule comprises a nucleotide
sequence encoding a monoclonal antibody.

In one example, to express the antibodies, or antibody fragments thereof,
DNASs encoding partial or full-length light and heavy chains obtained by standard
molecular biology techniques are inserted into expression vectors such that the genes
are operatively linked to transcriptional and translational control sequences. In this
context, the term “‘operatively linked” refers to an antibody gene that is ligated into a
vector such that transcriptional and translational control sequences within the vector
serve their intended function of regulating the transcription and translation of the
antibody gene. The expression vector and expression control sequences are chosen

to be compatible with the expression host cell used. The antibody light chain gene
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and the antibody heavy chain gene can be inserted into separate vectors or,
alternatively, both genes are inserted into the same expression vector. The antibody
genes are inserted into the expression vector by standard methods (e.g., ligation of
complementary restriction sites on the antibody gene fragment and vector, or blunt
end ligation if no restriction sites are present). The light and heavy chain variable
regions of the antibodies described herein can be used to create full-length antibody
genes of any antibody isotype by inserting them into expression vectors already
encoding heavy chain constant and light chain constant regions of the desired
isotype such that the VH segment is operatively linked to the CH segment(s) within
the vector and the VL segment is operatively linked to the CL segment within the
vector,

Additionally, or alternatively, the recombinant expression vector can encode
a signal peptide that facilitates secretion of the antibody chain from a host cell. The
antibody chain gene can be cloned into the vector such that the signal peptide is
linked in-frame to the amino terminus of the antibody chain gene. The signal peptide
can be an immunoglobulin signal peptide or a heterologous signal peptide (i.e., a
signal peptide from a non-immunoglobulin protein). In addition to the antibody
chain encoding genes, the recombinant expression vectors carry regulatory
sequences that control the expression of the antibody chain genes in a host cell. The
term “regulatory sequence” includes promoters, enhancers, and other expression
control elements (e.g., polyadenylation signals) that control the transcription or
translation of the antibody chain genes. Such regulatory sequences are described, for
example, in Goeddel; Gene Expression Technology. Methods in Enzymology 185,
Academic Press, San Diego, Calif, (1990). It will be appreciated by those skilled in
the art that the design of the expression vector, including the selection of regulatory
sequences can depend on such factors as the choice of the host cell to be
transformed, the level of expression of protein desired, etc. Examples of regulatory
sequences for mammalian host cell expression include viral elements that direct high
levels of protein expression in mammalian cells, such as promoters and/or enhancers
derived from cytomegalovirus (CMV), Simian Virus 40 (SV40), adenovirus, (e.g.,

the adenovirus major late promoter (AdMLP)) and polyoma. Altemaﬁvely, non-viral
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regulatory sequences can be used, such as the ubiquitin promoter or B-globin
promoter.
In addition to the antibody chain genes and regulatory sequences, the
recombinant expression vectors can carry additional sequences, such as sequences
5 that regulate replication of the vector in host cells (e.g., origins of replication) and
selectable marker genes. The selectable marker gene facilitates selection of host
cells into which the vector has been introduced (see, e.g., U.S. Pat. Nos. 4,399,216;
4,634,665; and 5,179,017, all by Axel et al.). For example, typically the selectable
marker gene confers resistance to drugs, such as G418, hygromycin or methotrexate,
10 on ahost cell into which the vector has been introduced. Examples of selectable
marker genes include the dihydrofolate reductase (DHFR) gene (for use in dhfr- host
cells with methotrexate selection/amplification) and the neo gene (for G418
selection).
For expression of the light and heavy chains, the expression vector(s)
15 encoding the heavy and light chains is transfected into a host cell by standard
techniques. The various forms of the term “transfection” encompasses a wide variety
of technigues commonly used for the introduction of exogenous DNA into a
prokaryotic or cukaryotic host cell, e.g., electroporation, calcium-phosphate
precipitation, DEAE-dextran transfection, and the like. Although it is theoretically
20 possible to express the antibodies in either prokaryotic or cukaryotic host cells,
expression of antibodies in eukaryotic cells, including mammalian host cells, is
typical because such cukaryotic cells, and in particular mammalian cells, are more
likely than prokaryotic cells to assemble and secrete a properly folded and
immunologically active antibody. Examples of mammalian host cells for expressing
25  the recombinant antibedies include Chinese Hamster Ovary (CHO cells) (including
dhfr- CHO cells, described in Urlaub and Chasin, (1980) Proc. Natl. Acad. Sci. USA
77:4216-4220, used with a DHFR selectable marker, e.g., as
described in R. J. Kaufman and P. A. Sharp (1982) Mol. Biol. 159:601-621), NSO
myeloma cells, COS cells, HKB11 cells and SP2 cells. When recombinant
30 expression vectors encoding antibody genes are introduced into mammalian host
cells, the antibodies are produced by culturing the host cells for a period of time

sufficient to allow for expression of the antibody in the host cells or secretion of the
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antibody into the culture medium in which the host cells are grown. Antibodies can
be recovered from the culture medium using standard protein purification methods,
such as ultrafiltration, size exclusion chromatography, ion exchange

chromatography and centrifugation.

Use of Partial Antibody Sequences to Express Intact Antibodies

Antibodies interact with target antigens predominantly through amino acid
residues that are located in the six heavy and light chain CDRs. For this reason, the
amino acid sequences within CDRs are more diverse between individual antibodies
than sequences outside of CDRs. Because CDR sequences are responsible for most
antibody-antigen interactions, it is possible to express recombinant antibodies that
mimic the properties of specific naturally occurring antibodies by constructing
expression vectors that include CDR sequences from the specific naturally occurring
antibody grafted onto framework sequences from a different antibody with different
propetties (see, e.g., Riechmann, L. et al., 1998, Nature 332:323-327; Jones, P. et
al,, 1986, Nature 321:522-525; and Queen, C. et al., 1989, Proc. Natl, Acad. Sci.
U.S.A. 86:10029-10033). Such framework sequences can be obtained from public
DNA databases that include germline antibody gene sequences. These germline
sequences will differ from mature antibody gene sequences because they will not
include completely assembled variable genes, which are formed by V(D)J joining
during B cell maturation. It is not necessary to obtain the entire DNA sequence ofa
particular antibody in order to recreate an intact recombinant antibody having
binding properties similar to those of the original antibody (see WO 99/45962).

Partial heavy and light chain sequence spanning the CDR regions is typically
sufficient for this purpose. The partial sequence is used to determine which germline
variable and joining gene segments contributed to the recombined antibody variable
genes. The germline sequence is then used to fill in missing portions of the variable
regions. Heavy and light chain leader sequences are cleaved during protein
maturation and do not contribute to the properties of the final antibody. For this
reason, the corresponding germline leader sequence is used for expression
constructs. To add missing sequences, cloned cDNA sequences can be combined

with synthetic oligonuclectides by ligation or PCR amplification. Alternatively, the
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entire variable region can be synthesized as a set of short, overlapping,
oligonucleotides and combined by PCR amplification to create an entirely synthetic
variable region clone. This process has advantages such as elimination or inclusion
or particular restriction sites, or optimization of particular codons. The nucleotide
5 sequences of heavy and light chain transcripts are used to design an overlapping set
of synthetic oligonucleotides to create synthetic V sequences with identical amino
acid coding capacities as the natural sequences. The synthetic heavy and light chain
sequences can differ from the natural sequences. For example, strings of repeated
nucleotide bases are interrupted to facifitate oligonucleotide synthesis and PCR
10 amplification; and optimal translation initiation sites are incorporated according to
Kozak’s rules (Kozak, 1991, J. Biol. Chem. 266:19867-19870); and restriction sites
are engineered upstream or downstream of the translation initiation sites. For both
the heavy and light chain variable regions, the optimized coding, and corresponding
non-coding, strand sequences are broken down into 30-50 nucleotide sections at
15  approximately the midpoint of the corresponding non-coding oligonucleotide. For
each chain, the oligonucleotides can be assembled into overlapping double stranded
sets that span segments of 150-400 nucleotides. The pools are then used as templates
to produce PCR amplification products of 150-400 nucleotides.
Typically, a single variable region oligonucleotide set will be broken down
20  into two pools which are separately amplified to gencrate two overlapping PCR
products. These overlapping products are then combined by PCR amplification to
form the complete variable region. It can also be desirable to include an overlapping
fragment of the heavy or light chain constant region in the PCR amplification to
generate fragments that can easily be cloned into the expression vector constructs.
25  The reconstructed heavy and light chain variable regions are then combined with
cloned promoter, translation initiation, constant region, 3’ untranslated,
polyadenylation, and transcription termination sequences io form expression vector
constructs. The heavy and light chain expression constructs can be combined into a
single vector, co-transfected, serially transfected, or separately transfected into host
30 cells which are then fused to form a host cell expressing both chains. In another
aspect, the structural features of a human anti-ATPH antibody are used to create

structurally related human anti-ATBH antibodies that retain the function of binding
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to ATP. For example, one or more CDRs of the specifically identified heavy and
light chain regions of the monoclonal antibodies can be combined recombinantly
with known human framework regions and CDRs to create additional,
recombinantly-enginecred, human anti-ATH antibodies.
Pro-coagulant efficacy of Anti-ATH mAbs

Pro-coagulant efficacy of anti-ATPH mAbs was investigated using various
assays. _

Table 4 shows pro-coagulant efficacy of Anti-ATPH mAbs TPP2009 and

TPP2803 in plasma from various animal species in the FXa-activated clotting assay.

Table 4 - Pro-coagulant efficacy of TPP2009 and TPP2803 in plasma from various
_animal species.

Soocies | NormalPlusma | HEM A Plasma TEMLA
P i
(EC,, nM) (EC,, in nM) (EC,, in nM) |
2009 | 2803 | 2009 | 2803 2009
FXa-Activated Clotting Assay dPT
Human 10,5 2.4 4.7 2.7 9.0 |
‘ E
Mouse | NDR | ND ND ND NDR
. Rat | NDR | ND ND ND ND
Rabbit | 257 ND 10.5 ND NDR
Beagle NDR ND ND ND NDR
| Cyno | 215 ND | 43 ND L 139

NDR: no dose response, ND: not determined, dPT: diluted prothrombin time,
HEM-A: Hemophilia A plasma.

Anti-ATPH mAbs TPP2009 and TPP2803 both exhibited pro-coagulant
efficacy in human normal plasma and hemophilia A plasma in the FXa-activated

clotting assay. Specifically, TPP2009 exhibited pro-coagulant efficacy in human
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normal plasma and hemophilia A plasma in the FXa-activated clotting assay with
ECso’s of 10.5 nM and 4.7 nM, respectively. TPP2803 exhibited pro-coagulant
efficacy in human normal plasma and hemophilia A plasma in the FXa-activated
clotting assay with ECs¢’s of 2.4 and 2.7 nM, respectively.

In addition, Anti-ATBH mAb TPP2803 exhibited dose-dependent shortening
of the clotting time in both normal human plasma and hemophilia patient plasma
using the FXa activated clofting assay, as shown in FIG. 12. CT: clotting time,
HEM-A: Hemophilia A plasma.

The heparinized rabbit bleeding model outlined in FIG. 13 was employed to
demonstrate in vivo pro-coagulant efficacy of Anti-ATSH mAb TPP2803. The
effect of a control and TPP2803 on bleeding time before and after LMWH and
compound administration in a heparinized rabbit bleeding model are shown in FIG.
14, Bleeding time after administration of LMWH and Test Article {either 3mg/kg or
30 mg/kg TPP2803) was significantly reduced compared to bieeding time after
LMWH in PBS,Delta bleeding time afier administration of either Test Article (either
3mg/kg or 30 mg/kg TPP2803), or positive control protamine suifate, was
significantly different from PBS (p< 0.05; * significance by T-test) as shown in FIG.
15, The effect of a control and TPP2803 on blood loss before and after LMWH and
antibody administration is shown in FIG. 16. TPP28(3 (3 mg/kg) and positive
control protamine sulfate both exhibited a significant change in blood loss

(*Significance by the T-test) after administration of LMWH.

Pharmaceutical Compositions

Also provided are pharmaceutical compositions comprising therapeutically
effective amounts of anti-ATRH monoclonal antibody and a pharmaceutically
acceptable carrier. “Pharmaceutically acceptable carrier” as used herein refers to a
substance that can be added to the active ingredient to help formulate or stabilize the
preparation and causes no significant adverse foxicological effects to the patient.
Examples of such carriers are well known to those skilled in the art and include
water, sugars such as maltose or sucrose, albumin, salts such as sodium chloride, etc.

Other carriers are described for example in Remington’s Pharmaceutical Sciences by
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E. W. Martin. Such compositions will contain a therapeutically effective amount of
at least one monoclonal antibody.
Pharmaceutically acceptable carriers include sterile aqueous solutions or
dispersions and sterile powders for the extemporaneous preparation of sterile
5 injectable solutions or dispersion. The use of such media and agents for

pharmaceutically active substances is known in the art. The composition is in some
embodiments formulated for parenteral injection, The composition can be
formulated as a solution, microemulsion, liposome, or other ordered structure
suitable to high drug concentration. The carrier can be a solvent or dispersion

10 medium containing, for example, water, ethanol, polyol (for example, glycerol,
propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures
thereof. In some cases, the composition of the carrier includes isotonic agents, for
example, sugars, polyalcohols such as mannitol, sorbitol, or sodium chloride,

Sterile injectable solutions can be prepared by incorporating the active

15 compound in the required amount in an appropriate solvent with one or a
combination of ingredients
enumerated above, as required, followed by sterilization microfiltration. Generally,
dispersions are prepared by incorporating the active compound into a sterile vehicle
that contains a basic dispersion medium and the required other ingredients from

20 those ennmerated above, In the case of sterile powders for the preparation of sterile
injectable solutions, some methods of preparation are vacuum drying and freeze-
drying (lyophilization) that yield a powder of the active ingredient plus any

additional desired ingredient from a previously sterile-filtered solution thereof,

25 Pharmaceutical Uses
The monoclonal antibody can be used for therapeutic purposes for treating
genetic and acquired deficiencies or defects in coagulation. For example, the
monoclonal antibodies in the embodiments described above can be used to block the
interaction of ATPH with its substrate, which can include Factor Xa or Factor Ila.
30  The monoclonal antibodies have therapeutic use in the treatment of disorders of
hemostasis such as thrombocytopenia, platelet disorders and bleeding disorders (e.g.,

hemophilia A, hemophilia B and hemophilia C). Such disorders can be freated by
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administering a therapeutically effective amount of the anti-ATBH monoclonal
antibody to a patient in need thercof. The monoclonal antibodies also have
therapeutic use in the treatment of uncontrolled bieeds in indications such as trauma
and hemorrhagic stroke. Thus, also provided is a method for shortening the bleeding
time comprising administe;ring a therapeutically effective amount of an anti-ATpH
monoclonal antibody to a patient in need thereof,

In another embodiment, the anti-ATPH antibody can be useful as an antidote
for AT treated patients, including for example wherein AT is used for the treatment
of sepsis or bleeding disorder.

The antibodies can be used as monotherapy or in combination with other
therapies to address a hemostatic disorder. For example, co-administration of one or
more antibodies with a clotting factor such as Factor VIla, Factor VIII or Factor IX
is believed useful for treating hemophilia. In at least some embodiments, a method
for treating genetic and acquired deficiencies or defects in coagulation comprises
administering: {a} a first amount of a monoclonal antibody that binds to human
tissue factor pathway inhibitor; and (b) a second amount of Factor VIII or Factor IX,
wherein said first and second amounts together are effective for treating said
deficiencies or defects. In at least some embodiments, a method for treating genetic
and acquired deficiencies or defects in coagulation comprises administering: (a) a
first amount of a monoclonal antibody that binds to human tissue factor pathway
inhibitor; and (b) a second amount of factor VIII or Factor 1X, wherein said first and
second amounts together are effective for treating said deficiencies or defects, and
further wherein Factor VII is not co-administered. Also provided is a pharmaceutical
composition comprising a therapeutically effective amount of the combination of a
monoclonal antibody and Factor VIII or Factor IX, wherein the composition does
not contain Factor VII. “Factor VII” includes Factor VII and Factor Vila. These
combination therapies are likely to reduce the necessary infusion frequency of the
clotting factor. By co-administration or combination therapy is meant administration
of the two therapeutic drugs each formulated separately or formulated together in
one composition, and, when formulated separately, administered either at
approximately the same time or at different times, but over the same therapeutic

period.
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In some embodiments, one or more antibodies described herein can be used
in combination to address a hemostatic disorder. For example, co-administration of
two or more of the antibodies described herein is believed useful for treating
hemophilia or other hemostatic disorder.

5 The pharmaceutical compositions can be parenterally administered to
subjects suffering from hemophilia A or B at a dosage and frequency that can vary
with the severity of the bleeding episode or, in the case of prophylactic therapy, can
vary with the severity of the patient’s clotting deficiency.

The compositions can be administered to patients in need as a bolus or by

10 continuous infusion. For example, a bolus administration of an antibody as a Fab
fragment can be in an amount from about 0.0025 to about 100 mg/kg body weight,
about 0,025 to about 0.25 mg/kg, about 0.010 to about 0.10 mg/kg or about 0.10 to
about 0.50 mg/ke. For continuous infusion, an inventive antibody present as an Fab
fragment can be administered at about 0.001 to about 100 mg/kg body

15 weight/minute, about 0.0125 to about 1.25 mg/kg/min, about 0.010 to about (.75
mg/kg/min, about 0.010 to about 1.0 mg/kg/min, or about 0.10 o about 0.50
mg/kg/min for a period of about 1-24 hours, about 1-12 hours, about 2-i2 hours,
about 6-12 hours, about 2-8 hours, or about 1-2 hours. For administration of an
inventive antibody present as a full-length antibody (with full constant regions),

20 dosage amounts can be about 1-1¢ mg/kg body weight, about 2-8 mg/kg, or about 5-
6 mg/kg. Such full-length antibodies would typically be administered by infusion
extending for a period of thirty minutes to three hours. The frequency of the
administration would depend upon the severity of the condition. Frequency could
rangeyfrom three times per week to once every two weeks to six months.

25 Additionally, the compositions can be administered to patients via
subcutaneous injection. For example, a dose of about 10 to about 100 mg anti-ATBH
antibody can be administered to patients via subcutancous injection weekly,
biweekly or monthly. As used herein, “therapeutically effective amount” means an
amount of an anti-ATBH monoclonal antibody or of a combination of such antibody

30  and Factor VIII or Factor IX that is needed to effectively increase the clotting time
in vivo or otherwise cause a measurable benefit in vivo to a patient in need thereof.

The precise amount will depend upon numerous factors, including the components
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and physical characteristics of the therapeutic composition, intended patient
population, individual patient considerations, and the like, and can readily be
determined by one skilled in the art.

Aspects of the present disclosure may be further understood in light of the
following examples, which should not be construed as limiting the scope of the

present teachings in any way.

Example 1 - Human and rabbit ATa and ATp purification

ATo and ATP were purified from human and rabbit plasma by affinity
chromatography on heparin-sepharose according to methods previously described
(Carlson and Atencio 1982; Peterson and Blackburn 1985) ai Enzyme Rescarch
laboratory (South Bend, IN). Briefly, the supernatant from a dextran
sulphate/calcium chloride precipitation was applied to a heparin-sepharose affinity
column (Pharmacia). AT and ATP were separated with a NaCl gradient: AT and
ATp were etuted at 0.8 M and 1.3 M NaCl, respectively. Anion-exchange
chromatography (HiTrap-Q, Pharmacia) was employed for further purification of
ATBP. Purity and glycan profile of ATa and AT were evaluated by protein SDS-
PAGE and LC-MS.

Example 2 - Determination of the number and position of glycans on ATw and
ATf by mass-spectrometry analysis
Due to the distinct number of glycans, ATo and AT were differentiated

based on their mass by Agilent 6520 LC-MS system which is ¢quipped with duo-
ESI (or nano ChipCube) source, MassHunter acquisition software and qualitative
analysis software including Bioconfirm. Glycosylation sites were determined by a
bottom-up method in which proteins are digested by trypsin and'Arg-c followed by
target MSMS to identify the glycosylated and mono-glycosylated peptide sequences.

Data was collected in two experiments: Fragmentor voltage 175v and 430v.
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Example 3 - AT antigen biotinylation

Human and rabbit ATa and ATP were labeled with biotins on the surface
lysine residues by NHS-biotin. For lysine biotinylation, proteins were first desalted
into PBS/Ca"™ buffer (Life Technologies Corporation, Carlsbad, CA) to remove any
amines that might be inhibitory to the biotinylation reaction. Concentrations of
desalted profeins were determined by OD280 on the NanoDrop. Protein were then
incubated for 1 hour at room temperature (RT) with Sulfo-NHS-Biotin (Pierce
Thermo Scientific, Rockford, IL) at the 1:5 and/or 1:3 molar ratio of AT:NHS-biotin
(i.e. biotin in excess). Free biotin was removed by overnight dialysis into PBS/Ca"™
buffer. The amount of biotin in the biotinylated proteins was quantified using Biofin
Quantitation Kit (Pierce Thermo Scientific, Rockford, IL). Biotinylated ATa and
ATP were analyzed by SDS-PAGE, and biotinylation was confirmed by Western
blot analysis using streptavidin-HRP (Pierce Thermo Scientific, Rockford, 11} as
probe. The functional activities of biotinylated AT were evaluated by FXa inhibition
assay. By comparison of the biotinylated ATu and AT with unbiotinylated ATa
and ATB, only slight reductions in AT inhibition activity were observed after
biotinylation, indicating the biotinylated ATP and ATe prepared in this way would
be representative and could be used in panning for ATBH binders as selective anti-

coagulant blockers.

Example 4 - Human monoclonal antibody discovery by phage display and
panning 7

A four-arm panning strategy was designed to discover Fabs specifically
against ATBH from a human Fab library (Dyax Fab310). The library was first
depleted with biotinylated heparin/Fondaparinux-bound ATa and biotinylated ATo
and then was panned against heparin/Fondaparinux-bound AT and biotinylated
A'TP on streptavidin beads, respectively. For cach round of panning, the heparin-
bound ATa (ATaH) was included in the binding buffer as a competitor. To keep
hATP in active conformation (heparin bound form), heparin was added to the wash
buffer in all three rounds of panning. After panning, pooled clones were screened for
hATR and hATPH specific binding and counter-screened for hATw by ELISA.

These clones were also examined for differential binding to rabbit ATP over rabbit
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ATa. Clones showing differential binding to both hATBH and rATBH over hATo
and rATo were further subject to FXa —deinhibition assay with hATp spike-in.
Positive hits (Fabs) were reformatted into IgG1, expressed in HEK293 cells and
purified by protein-A column. These purified 1gG1s were extensively tested in AT-
depleted human plasma and hemA patient plasma for TGA assay (Thrombin
Generation Assay) and dPT (diluted Prothrombin Time) assay to measure the

clotting time.

Example 5 - ELISA (Enzyme-Linked Immunosorbent Assay)

2 pg/ml biotinlyated AT antigens in PBS were coated on Streptavidin
Microplates (Greiner, 781997) with or without heparin (50ug/ml, heparin-Natrium-
5000, Apotheke, Fa. Ratiopharm). After overnight antigen coating at 4°C, plates
were washed with PBST /- heparin and blocked with 5% milk in PBST +/- heparin
at 37°C for one hour. After removal of blocking buffer, 20ug/ml Fab or 4ug/mi IgG
in blocking buffer (5% milk in PBST +/- heparin) was then added to the plates and
plates were incubated at room temperature for | hour. Plates were then washed three
times. Anti-human IgG POD (Sigma, A0170) in blocking buffer was added to plates
and plates were incubated at room temperature for 30 minutes. Amplex red (In
vitrogen, Cat#A22170) was used for detection at 1:1000 together with H;0,. Afier

30 min incubation, plates were read at Ex535, Em 590 in a fluorescent plate reader.

Example 6 - FXa de-inhibition assay — AT with heparin

Heparin was incubated with AT or ATa to form stable ATH complexes.
Antibody was then added to the ATBH or AToH complexes. In the meantime, 10yl
of 200ng/ml FXa (HTI) and 20ul of 50pg/m! Fluophen FXa fluorogenic substrate
(Hyphen Biomed) were mixed in a separate plate, The antibody-ATH mixture was
added to the FXa/substrate solution quickly and fluorescent kinetic measurement
was started immediately at Ex360nm and Em465nm. All necessary dilutions is made
in 100mM NaCl, 20mM Tris, 2.5mM CaCl,, 0,1% BSA, 0,1% PEG8000.
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Example 7 - Thrombin Generation Assay (I'GA) in FVIII deficiency human
plasma

A 1:2 serial dilution of ATBH antibody was made in HemA human plasma
starting from 1uM of final concentration to 0.015uM. Heparin was added in each
antibody solution at a final concentration of 50nM. An 80ul of the antibody-heparin-
plasma mixture was then added to each well containing 20ul of reconstitute PPP
reagent or calibrator in a 96 well TGA plate. The plate was placed in the TGA
instrument and the machine automatically dispensed 20ul of FluCa {Fluo substrate +
CaClz) into each well. The reaction was allowed to run 60 min. Plasma alone was

used as the negative control.

Example 8 - Thrombin Generation Assay (TGA) in AT-depleted human piasma
with spiked-in ATa and ATB respectively

Antibodies were added to human AT-deficient plasma spiked with 150m of
ATa or ATP. Heparin was then pipetted into each reaction at a final concentration of
50nM. 80ul of plasma samples containing ATH-specific antibody, heparin and ATq
or ATP were added into wells of a 96 well TGA plate with 20ul of PPP reagent or
calibrator. Plates were placed in the TGA instrument, and then 20ul of FluCa (Fluo
substrate + CaCl,) was dispensed into each well. Reactions were allowed to continue

for 60 min.

Example 9 - Diluted Prothrombin Time assay (dPT) in human hemA plasma
and AT deficient plasma

A serial dilution of anti-ATH hmAbs was made in hemA plasma starting at
250 nM with 0.1 U/mL. of heparin. The mixture of antibody, plasma and heparin was
incubated at room temperature for 20-36min. Then 50 ul, of this mixture was added
to a 50 uL of diluted Innovin (1/2000) (Dade Behring), incubated for 4 min at 37°C,
followed by adding 50 uL. of 25 mM CaC12 (HemSil). dPT test program was set on
ACL Top coagulometer with acquisition time of 360 seconds. For dTP in AT
deficient plasma, AT-DP was spiked in with either ATo or AT at 4 final
concetitration of 0.2 uM with 0.1 U/ml of heparin. Anti-ATBH mAbs was added to
AT-DP/heparin/ATa or AT-DP/heparin/ATP mixtures at a final concentration of
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0.25 uM and incubated at room temperature for 20-30min. For each reaction, a 50
uLL of plasma/antibody/heparin mixture was added to 50 uL of diluted Innovin
(1/4000), incubate 4 min at 37°C, followed by adding 50 uL of 25 mM CaCl2

(HemSil) as above,

Exampie 10 - Antibody purification

Pre-washed protein A agarose beads were incubated with antibody in binding
buffer (volume ratio: 1:1) with rotation overnight at 4°C. Beads were then packed
into a column and washed with 1 X PBS until O.D.,g < 0.05. Residual solution was
drained. Antibodies were eluted with elution buffer and collected into tubes
containing neutralizing buffer. Eluted fractions were dialyzed against 1 x PBS
overnight at 4°C with at least twice buffer changes. 1gG concentration was measured
at 280nm by nanodrop. The antibody purity was examined by either ELISA, SDS-
PAGE or SSC.

Example 11 - Antibody binding affinity study by Biacore

Antibody affinity measurement was performed on a Biacore T100 or T200
processing unit. Anti-human Fe antibody or streptavidin was immobilized on a CMS5
chip. hATPH or biotinylated hmAb antibodies were injected and captured on the
chip. ATP or ATuq at different concentration with/without heparin were injected.
Only AT and ATH bound to the antibodies generate binding constants. The binding
results were reported as Equilibrium Dissociation Constants (KD) in nanoMoles.
When AT/heparin complex was analyzed, heparin at 1 uM is included in the running

buffer.

Example 12 - Heparinized rabbit bleeding model

Experimental design of the heparinized rabbit bleeding model is outlined in
FIG. 13. Following preparation of rabbit jugular veins (right vein: venous stasis; left
vein: cannulation), low molecular weight heparin (LMWH) is administered to the
rabbit (1800U/kg } IV in PBS vehicle at time 0. After 10 minutes, the test article is
administered. Experimental groups include Vehicle, PBS; Positive control,

Protamine sulfate, (28mg/kg TV); Negative control, M14 1gG2; treatment: 30mg/ke;
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TPP2803, 3mg/kg; TPP2803, 30mp/ke. Five minutes after administration of test
article, an ear puncture (3-5 mm) is performed and thrombus formation in sity
(stasis) is monitored over a 30 min period. Blood from the incision is removed
every 15 seconds with a filter paper until the bleeding stops.

The foregoing disclosure and examples are not intended to narrow the scope
of the claims in any way. It should be understood that various modifications and
changes can be made, and equivalents can be substituted, to the foregoing
embodiments and teachings without departing from the true spirit and scope of the
claims appended hereto. The specification and examples are, accordingly, to be
regarded in an illustrative sense rather than in a restrictive sense. Furthermore, the
disclosure of all articles, books, patent applications, patents, and other material

referred to herein are incorporated herein by reference in their entireties.
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Claims

We claim;

1. A monoclonal antibody capable of binding the antithrombin (8) heparin complex
(ATBH), wherein the heavy chain of said antibody comprises: a CDR1 sequence of
amino acids 31 to 35 (AYRMG) of SEQ ID NO: 2, a CDR2 sequence of amino
acids 50 io 66 (RIYSSGGRTRYADSVKG) of SEQ ID NO: 2, and a CDR3
sequence ol amino acids 97 to 114 (AREKASDILSGSFSEALDY) of SEQ ID NO: 2;
and

wherein the light chain of said antibody comprises: a CDR1 sequence of
amino acids 24 to 34 (QGDSLRSYYAS) of SEQ ID NO: 1, a CDR2 sequence of
amino acids 50 to 56 (GKNNRPS) of SEQ D NO: 1; and a CDR3 sequence of

amino acids 89 to 99 (NSRDSSGNHLYV) of SEQ 1D NO; 1.

2. A monoclonal antibody capable of binding ATPH, wherein the heavy chain of
said antibody comprises: a CDR1 sequence of amino acids 31 to 35 (KYKMD) of
SEQ ID NO: 4, a CDR2 sequence of amino acids 50 to 66 (RIGPSGGKTM
YADSVKG) of SEQ ID NO: 4, and a CDR3 sequence of amino acids 97 to 114
(AREKASDLSG TYSEALDY) of SEQ TD NO: 4; and

wherein the light chain of said antibody comprises: a CDR1 sequence of
amino acids 26 to 37 (RASQSVSSSYLA) of SEQ D NO: 3, a CDR2 sequence of
amino acids 53 to 59 (GASSRAT) of SEQ ID NO: 3, and a CDR3 sequence of
amino acids 92 to 99 (QQYGSSRT) of SEQ ID NO: 3.

3. A monoclonal antibody capable of binding ATBH, wherein the heavy chain of
said antibody comprises: a CDRI sequence of amino acids 31 to 35 (KYRMD) of
SEQ D NO: 6, a CDR2 sequence of amino acids 50 to 66 (RIGPSGGKTT
YADSVKG) of SEQ ID NO: 6, and a CDR3 sequence of amino acids 97 to 114
(AREKTSDLSG SYSEALDY) of SEQ ID NO: 6; and

wherein the light chain of said antibody comprises: a CDR1 sequence of
amino acids 26 to 36 (RASQNINRNLA) of SEQ ID NO: 5, a CDR2 sequence of

amino acids 52 to
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58 (TASTRAP) of SEQ 1D NO: $, and a CDR3 sequence of amino acids 91 to 99
(QQYASPPRT) of SEQ ID NO: 6.

4. A monoclonal antibody capable of binding ATBH, wherein the heavy chain of
said antibody comprises: a CDR1 sequence of amino acids 31 to 35 (RYAMY) of
SEQ ID NO: 8, a CDR2 sequence of amine acids 50 to 66 (RISPSGGKTH
YADSVKG) of SEQ ID NO: 8, and a CDR3 sequence of amino acids 97 to 115
(ARLSQTGYYP HYHYYGMDV) of SEQ ID NO: 8; and

wherein the light chain of said antibody comprises: a CDR1 sequence of
amino acids 26 to 37 (RASQRVSSSYLT) of SEQ ID NO: 7, a CDR2 sequence of
amino acids 53 to 59 (GASSRAT) of SEQ ID NO: 7; and a CDR3 sequence of
amino acids 92 to 101 (QQYDSTPPLT) of SEQ ID NO: 7.

5. A monoclonal antibody capable of binding ATBH, wherein the heavy chain of
said antibody comprises: a CDR1 sequence of amino acids 31 to 35 (SYRMS) of
SEQ ID NO: 10, a CDR2 sequence of amino acids 50 to 66 (RIYSSGGRTR
YADSVKG) of SEQ ID NO: 10, and a CDR3 sequence of amino acids 97 to 114
(AREKASDLSG SFSEALDY) of SEQ ID NO: 10; and

wherein the light chain of said antibody comprises: a CDR1 sequence of
amino acids 23 to 33 (QGDSLRSYYAS) of SEQ ID NO: 9, a CDR2 sequence of
amino acids 49 to 55 (GKNNRPS) of SEQ [D NO: 9; and a CDR3 sequence of
amino acids 88 to 96 (NSRDSSGNH) of SEQ 1D NO: 9.

6. An isolated monoclonal antibody that binds to ATPH and inhibits anticoagulant
activity, wherein said anfibody comprises a heavy chain variable region comprising
an amino acid sequence selected from the group consisting of SEQ ID NOS: 2, 4, 6,
8, and 10, and amino acid sequences having substantial homology to SEQ 1D NOS:
2,4,6,8,and 10.

7. The isolated monoclonal antibody of claim 6, further comprising a light chain

variable region comprising an amino acid sequence selected from the group
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consisting of SEQ IDNOS: 1, 3, 5 7, and 9, and amino acid sequences having
substantial homology to SEQ ID NOS: 1,3, 5, 7, and 9.

8. An isolated monoclonal antibody that binds to AtBH and inhibits anticoagulant
activity, wherein said antibody further comprises a light chain variable region
comprising an amino acid sequence selected from the group consisting of SEQ ID
NOS: 1,3, 5,7, and 9, and amino acid sequences having substantial homology to
SEQIDNOS: 1,3,5,7, and 9.

9. An isolated monoclonal antibody that binds to ATBH and inhibits anticoagulant
activity, wherein said antibody comprises a CDR3 comprising an amino acid

sequence selected from the group consisting of SEQ 1D NOS: 46, 47, 48, 49, and 50.

10, The isolated monoclonal antibody of claim 9, further comprising: (a) a CDRI
comprising an amino acid sequence selected from the group consisting of SEQ ID
NQ: 36, 37, 38, 39, and 40; (b) a CDR2 comprising an amino acid sequence selected
from the group consisting of SEQ. ID NO: 41, 42, 43, 44, and 45; or (c) both a
CDR1 comprising an amino acid sequence selected from the group consisting of
SEQ. ID NO: 36, 37, 38, 39, and 40 and a CDR2 comprising an amino acid
sequence sclected from the group consisting of SEQ ID NO: 41, 42, 43, 44, and 45.

11. An isolated monoclonal antibody that binds to ATBH and inhibits anticoagulant
activity, wherein said antibody comprises a CDR3 comprising an amino acid

sequence selected from the group consisting of SEQ 1D NOS: 31, 32, 33, 34, and 35.

12. The isolated monoclonal antibody of claim 11, further comprising: (ay a CDR]
comprising an amino acid sequence selected from the group consisting of SEQ 1D
NOS: 21,22, 23, 24, and 25; (b) a CDR2 comprising an amino acid sequence
selected from the group consisting of SEQ. 1D NOS: 26, 27, 28, 29, and 30; or (¢}
both CDR1 comprising an amino acid sequence selected from the group consisting
of SEQ. ID NOS: 21, 22, 23, 24, and 25and a CDR2 comprising and amino acid
sequence selected from the group consisting of SEQ 1D NOS: 26, 27, 28, 29, and 30.
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13. An isolated monoclonal antibody that binds to the active site of ATBH.

14. An isolated monoclonal antibody that binds to ATRH and provides anticoagulant
5 activity, wherein the isolated monoclonal antibody exhibits minimal binding to AT

and wherein said antibody is a fully human antibody,

15. The isolated monoclonal antibody of any one of claims 1-14, wherein the
antibody is selected from the group consisting of an [gG1, an IgG2, an [gG3, an
10 TgG4, an [gM, an IgAl, an IgA2, a secretory IgA, an IgD, an IgE antibody, and an

antibody fragment.
16. An isolated monoclonal antibody that binds to human ATH.

15 17. The isolated monoclonal antibody of claims 16, wherein the antibody further

binds to a nonhuman species of ATBH.

18. The isolated monoclonal antibody of any one of claims 1-14, wherein blood
clotting time in the presence of the antibody is shortened.

20
19, An antibody which would compete with the isolated monoclonal antibody of any

one of claims 1-14.

20, A pharmaceutical composition comprising a therapeutically effective amount of

25  the

monoclonal antibody of any one of claims 1-14 and a pharmaceutically acceptable

carrier.

21. A method for treating a genetic or acquired deficiency or a defect in coagulation
30 comprising administering a therapeutically effective amount of a pharmaceutical

composition of any one of claims 1-14 to a patient.
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25

30

22. A method for treating coagulopathy comprising administering a therapeutically

effective amount of a pharmaceutical composition of claim 20 to a patient.

23. The method of claims 21 or 22, wherein the coagulopathy is hemophilia A,
hemophilia B, or hemophilia C.

24. The method of claims 21 or 22, wherein the coagulopathy is selected from the

group consisting of trauma-induced coagulopathy and severe bleeding,
25, The method of claim 22, further comprising administering a clotting factor.

26. The method of claim 25, wherein the clotting factor is selected from the group

consisting of Factor V1la, Factor VIII, and Factor IX.

27. A method for shoriening bleeding time comprising administering a
therapeutically effective amount of the pharmaceutical composition of claim 20 fo a

patient.

28. An isolated nucleic acid molecule encoding an antibody that binds to ATPH and
inhibits anticoagulant activity, wherein the antibody comprises a light chain variable
region comprising an amino acid sequence selected from the group consisting of

SEQIDNOS: 1,3,5,7, and 9.

29. An isolated nucleic acid molecule encoding an antibody that binds to ATBH and
inhibits anticoagulant activity, wherein the antibody comprises a heavy chain
variable region comprising an amino acid sequence selected from the group

consisting of SEQ ID NOS: 2, 4, 6, 8, and 10,

30. The method of claim 21, wherein the defect in coagulation is hemophilia A,

hemophilia B or hemophilia C.
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L —MEE s A PUat e ( B ) HRE AW AT B H) Wi RE ik, Hh Brd ik
HHEALS (SEQ ID NO: 2 fI%JEl2 31 — 35 (AYRMG) i CDR1 /341, SEQ ID NO: 2 A& %k
2 50 — 66 (RIYSSGGRTRYADSVKG) fJ CDR2 41, LL & SEQ ID NO: 2 FJ&IERR 97 - 114
(AREKASDLSGSFSEALDY) [£J CDR3 741 ; il

HAP APk eSS (SEQ ID NO: 1 FIEFERR 24 — 34 (QGDSLRSYYAS) ] CDR1 7
%, SEQ ID NO: 1 58588 50 — 56 (GKNNRPS) [¥) CDR2 J#%1], LA J SEQ ID NO: 1 [l
% 89 — 99 (NSRDSSGNHLV) F£] CDR3 741,

2. —FhEERE 45 & AT B H B v FEduAR, Hrh rid b EHEE 5 :SEQ ID NO: 4 &
FEEE 31 — 35(KYKMD) [ CDR1 41, SEQ ID NO: 4 fRZ 3EHE 50 — 66(RIGPSGGKTM YADSVKG)
[¥) CDR2 &%), LA & SEQ ID NO: 4 & IERR 97 — 114 (AREKASDLSG TYSEALDY) ffJ CDR3 ¥
Fl| A

HA TR iR 565 :SEQ 1D NO: 3 FIZIERR 26 — 37 (RASQSVSSSYLA) f) CDRI1
%1, SEQ ID NO: 3 fE LR 53 — 59 (GASSRAT) ¥ CDR2 41, LA K SEQ ID NO: 3 HI%
FEFR 92 — 99 (QQYGSSRT) f¥) CDR3 ¥ 41

3. —FhEEREZ5& AT B H W H v FEduAR, Horh ridbuis i HEE 5 :SEQ ID NO: 6 &
FEEE 31 — 35(KYRMD) ) CDR1 41, SEQ ID NO: 6 fRZ 3EHE 50 — 66(RIGPSGGKTT YADSVKG)
[¥) CDR2 &%), LA K& SEQ ID NO: 6 & IERR 97 — 114 (AREKTSDLSG SYSEALDY) ffJ CDR3 ¥
Fl| A

HAp APk E S (SEQ ID NO: 5 FIZ LR 26 — 36 (RASQNINRNLADF] CDR1
%, SEQ ID NO: 5 ffj5a 58 52 — 58 (TASTRAP) [¥) CDR2 J#%1], LA K SEQ ID NO: 6 [t
2 91 — 99 (QQYASPPRT) fJ CDR3 /#41.

4. —PhEERE S5 G AT B H R s FEDUE, o Ik Bk i EAEE 5 :SEQ ID NO: 8 HI&
FEEE 31 — 35(RYAMY) [ CDR1 41, SEQ ID NO: 8 fKZ 3L 50 — 66(RISPSGGKTH YADSVKG)
[¥) CDR2 &%), LA & SEQ 1D NO: 8 & IEHR 97 — 115 (ARLSQTGYYP HYHYYGMDV){¥J CDR3 ¥
Fl| A

HrAFrid iR 565 :SEQ 1D NO: 7 B IERR 26 — 37 (RASQRVSSSYLT) f#) CDRI1
%1, SEQ ID NO: 7 fE LR 53 — 59 (GASSRAT) fJ CDR2 /41, LA J SEQ ID NO: 7 HI%
FEFR 92 — 101 (QQYDSTPPLT) ) CDR3 741,

5. —FhREME S5 & AT B H I s Piig, Hrh prid iR HE 5 :SEQ ID NO: 10 fY
FHEWE 31 - 35 (SYRMS) [ CDR1 #%1], SEQ ID NO: 10 FZ LA 50 — 66 (RIYSSGGRTR
YADSVKG) F#) CDR2 ¢ 41, LA S SEQ ID NO: 10 R IERR 97 — 114 (AREKASDLSG SFSEALDY)
f¥) CDR3 41 5 il

HAP iR PR E S (SEQ ID NO: 9 FIEFERR 23 — 33 (QGDSLRSYYAS)F CDR1
%, SEQ ID NO: 9 588 49 — 55 (GKNNRPS) [¥) CDR2 J#%1], LK SEQ ID NO: 9 [t
% 88 — 96 (NSRDSSGNH) £ CDR3 F41.

6. — Mo B R YA, L5 AT B H &5 & Bkl prsent i, Kb prid ik & &
BETTAR X, TR EAE AT AR X A3 [ SEQ ID NO: 2.4.6.8 A1 10 I Kme 771, UL 5 SEQ
ID NO: 2.4.6.8 F1 10 EAG HLA R YR I 2 L1 751

7.RUCRESR 6 25 B s PR, gt — P A SRR X, rid iz e n 42 X 4

2
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B HE SEQ ID NO: 1.3.5.7 F1 9 IR /741, LA S SEQ ID NO: 1.3.5.7 f1 9 AA %k
ENEIM =8 s ]

8. — M B R YA, o5 At B H &5 & HAMH prsent i, Kb prid ikt —5
AR AR X, iR s ] AR X A& H SEQ ID NO: 1.3.5.7 A1 9 MR 741, LA K
5 SEQ 1D NO: 1.3.5.7 #1 9 BAG FEA RIYRME 1 = B8 7 1

9. — M B R REDUA, 5 AT B H &5 & HAd prsent i, b prid ik &8
ik SEQ ID NO: 46.47.48.49 F1 50 15 FEHE 7 4111 CDR3.

10. BURMIZESR 9 & B R FESUA, Hat—B a5 : (a)® AL H SEQ 1D NO: 36,
37.38.39 1 40 IR T CDR1 5 (b) A H SEQ 1D NO: 41.42.43.44 F1 45 HI&
FEBRFF ) CDR2 ;8% (¢) &% E SEQ ID NO: 36.37.38.39 F 40 5 HEEE 7 %1 (K] CDRI1,
DL &A% SEQ ID NO: 41.42.43.44 F1 45 ()& B 1) CDR2 P .

11, —Fh & B o ik, H 5 AT B 1 454 HAwlbrstim e, A prd ik &4
Hi%E SEQ ID NO: 31.32.33.34 1 35 HI5 R 7 411 CDR3.

12. BMZEER 11 &5 B e Uik, Hat— P& - (a)FF 1k H SEQ 1D NO: 21,
22.23.24 1 25 PR FAEIRITFIH CORL 5 (b) SAH ¥ H SEQ 1D NO: 26.27.28.29 1 30 HI&
KBS FFI ) CDR2 8% (¢) &% E SEQ ID NO: 21.22.23.24 F1 25 fE HEEE 7 %1 (K] CDRI1,
DL &A% E SEQ ID NO: 26.27.28.29 F1 30 (& 841 CDR2 P2 .

13. — P& B R YUK, H5 AT B H BFEEN 4 & o

14, —FhZ& 0 B R Tn Uk, H 5 AT B H 454 HARALhtim v, Hh prik & 4y B i
seREPUAR R R S AT SRR E LS &, I HIHE P iRk & e NPk,

15. BRI ZER 1-14 AR — U 28 70 55 1 B e FE AR, Forh Frid Hi44ak B TeGl. TgG2.
1263 1gG4+ TgM. TgAl. IgA2. 73 WAL TgA. 1D\ TgE $ufk, UL R Hufd v B

16. — P& B RSO REDLIR, LG N ATBH 45 &

17. BURIESR 16 2057 B B v BEdiAR, Horh prid ikt — 2 54 AV Fh ) AT B H 45
PaN

18. BRI R 1-14 HAE— T HI 250 5 B B e BEPUAE , Horh e Frid AR 22 1k il i
[) A 4 R

19. —Fphufh, HERRZR 1-14 FAE—TIHIE 7 5 1 R e BE DA T 4

20. —MZMAEY), HAE 10T A RE R E R 1-14 HAE— T 5 o FE TR A 24
SRR A

21, —Fh FH TV6 7 18 A% 1 SR A P Bt I Sk = Bk e 1) 7 v, B AR SS BE EHVR T A
R AR SR 1-14 PR — TR 25H A5

22. — P TR RIS (1) 7 1, HAFE S B VR IT A E AR ZER 20 259
HED.

23, BURIEESR 21 88 22 B9 77325, Horb BT iR Uk U062 ML A AL LA B BRI AN C.

24. BUREER 21 81 22 17732, Forb fr ik gt s 126 B 6049 175 3 BF) 6 s 40 7 = ofi

25. BUREESR 22 B97732%, Foadk— 00 4t FH 4 I T 5

26. BURIELSR 25 B9779%, Horh ik &t i e 51 B K- VITa B VIIT fIA 5 IX.

27— T4 o A B 1) () 92, FLALFE 4 BB 3 it AR T A AR I BURI LR 20 2

3
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YA

28. —FA B IR T, Hogwid 5 AT B H 454 B AN FrsbE e fik, b Brid i
S EHEE SEQ ID NO: 1.3.5.7 F1 9 [ LR 7 51| (142 5 AT AR [X .

29. —FA B IR T, Hegwmid 5 AT B H 454 H AN FrsbE e fiik, b Brid i
LSS E SEQ ID NO: 2.4.6.8 F1 10 IE LR A EEE AT AR X .

30. BURIEESR 21 1975325, Forp i B i Sk b 2 1 A% AL A% B 3 &% Co

3/3 0
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M ERRESHIPURMES B RYB T EHIK

[0001] HSMHXHBEHTNS%

AHAEME A PCT [ FrE& R HiE T 2014 £ 3 H 14 HIEAZ, I HER T 2014 £ 3 A 14
H #2232 1) 35 E i i 5 F1 #1355 61/784, 590 FIHL AL, BT id & F R B8N A FF N 2575
BARGINENS
[0002] EQI EE T

AHFEAIEEA txt LRI T YR, Frid txt SO FRA “ SEQUENCE-LIST
ING-17207. 0006WOU2”, F- 2014 4F 3 H 14 HA&E, H HEA 65. 1 TF15 (KB [FIR/h. txt
A% “ SEQUENCE-LISTING-17207. 0006WOU2” (N & 51 NA XLAF A%
[0003] Hix

M A 975 A0 R 1) R AR 3 2 D 1 2 7 B R B < (1) LA 550 (10 A3 BB (~30%
(I A5 B ) (RIR YT A1 (2) KRR R B LR 7~ (FVITI/FIX) Al / s AR (55 %24
Y1) (WFH #3& 2012, Paris). FH-TVRTT BATHI]50 H ML AR B 1 i) iz A8 1) 55 2% 254
& rFVIT, H B A H O ] QB i 1 ) fa s« s o ) - 3 R S AR P2 AR . BT XL
kR T~ N 4 2R R 1 2 1 R 77 CTRPT D WAPC. QAR 1 O MIFTERILEG (AT) fHTiAE
BEIT IO o IR EehT R AN S it B AR LA F ) 751 %) i A0S B % HR OG- FVILT BY FIX
I ERL T A 75 22, 30 S0 o H R K T I - 3 1 LR AR 25 25000 , I LR e 388 fim 28 3 A M
1845 1 1k, AEAE AL TG R T R Bt FE B B 0 T UM T PiiR iR Bt 2454, 91 e TFPT A4t
APC.
[0004] AT & A M2 FH ) = EEHuEER] . e H0 ] 75 &k Mg A2 A E A SR LEG . FXa f Atk
2 FIRE AR, ©H 432 NEIERA B, IR0 iR A4, I H BAA = R =
#(Collen, Schetz N 1977). AT PR IR 7 H 2 AR ORI, 3F HAEA- 48 S /DR
A [ [EE A 2 84%-89% (O1lson A1 Bjork 1994). JRA AT (1= 2 A 3 22 0 2 U6k 11 Flg 11
FXa,{H AT iK% FIXa FXIa FXI1a DLK FVITa #0I S 5E/DREREE . AT 2 [RIFT 28— & 4% H A0
fille FEFFRIAAAE N, BEILEGAN FXa B AT B Z3G00 3 22 4 NMUER, 778 7- 11 x
10°M's7' & 1.5 - 4X10"M's, Afk2.5x 100° M " s7'E1.25 2.5 M's™ (Olson,
Swanson 2 A\ 2004).
[0005] 543 AEHIGE BT B ARTBOR Y B SR A ) 458 I ¥ TFPT A1 APC AN[R], AT 7E4)46 R
KB B 35 #8%  i & 3E FLAM o [RIk, BEWT AT w] DLE A EL BH W Bt ) TFPT 55 APC BE A
JIWR IS o Jeli/b (1) AT 7K AIEPE 2 s 5 N 3G i) i T2 ok . BAA AT Sk =1
B aT B8 KM ER K IAE T Al #2 22 (van Boven A Lane 1997). b4, 4li& AT Fi
B/ BRAE T RGBT, B tom m ek & (Ishiguro, Kojima 28 A 2000). 5 BAHT 9% s 76 2
Je AR o, Forb AT 5535 PRI 50% HIA2 5 AT ml bR hema /I BRI A B 2 10 2K I R385 1) ¢
MLEEA= il (Bolliger, Szlam 25 A 2010).
[0006] AT & BAA T 7E Asnl35 LI ZE R AL B AP R AP 8L AT o FTAT B BUFE & A
(Bjork 1997). AT B #k=7E Asnl35 LbIHEHAL, IF H 24K 10% N IR AT 18 [H]
FhAY . Asn135 SEALTESHIUG T 2 B35 0 SO AR, I EL A e A AL 5 AL AN D BE i 4iE 1 J5 (1) 228

5
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FE A0 S E 5 (dela Cruz, Jairajpuri 25N 2006). 7E Asnl135 4b )k R ~f 58 H
R = DA FR 7 SR 2 52m AT B &4k - D fEF RS & 5 M FXa A1 F1Xa Bt 75 0958 BRIE 1
SRS AL s AT 2) 56 T i MR E ML R0 FXa A0k I 6 58 = 5 A0 7 (R JH 25 45 & A ok v
AR G FEL b AR IRIRE R, MK ATA R AT B LA 36+/— 3nm 1 K, 55
g5, AT a LL 500+/— 50nm [ K, S5 AT &= 454 (Turk IV, 28 A,1993). AT B XF &R
WEPEAM N SHHR A M BN L TE, 8 SRS - PR FI,ATB 21
FE ML A8 153 4% 35067 Ak 1) FXa A0 Hf il 00 1) v b 32 ZE A0 J3/E A (Carlson 1 Atencio 1982 ;
McCoy AJ, Pei XY. %% A 2003 ;Turk B, Brieditis I. 2 A 1997 ;Witmer MR, Hatton M.
1991 ;Frebelius S, 2 A 1996). AT B AHNFT- AT a ff) 25 B A1 5 5 (1 %0/ AR IR R 52
IS EIHGE . TR E T, TERF RS & TP BRI AT 24 AR [ F et AT 1 B 15 2
%38 (Martinez—Martinez,Navarro—Fernandez 2 N\ 2012). &7 —IHFFEH, AT 1728 K
- (~70% FIIE T AT LR AIGE HOHE ML HH i) 20% ~ 30% AT B %M (Bayston, Tripodi %8 A
1999),
[0007] Mt

AL TEXT N AT BH (5FEM/ BUFRFESME AT ATB ) MR Ediik. E2D
— TR, PLAT B H e EIiiR R H S & 5 ERE G ATB .
[0008]  7EHAhSHE 7 2, £F5%F N AT B H BB e R fo A v] LaEAT DAk, 451 DL ELAG 38
(RISE AN B I R D RETS 1 o e IR R SR AL, FRT AZE N AT BH b, JF HHE &
e REPUAL G . DR AR R AL A 7 B IR 7 1 o
[0009]  IOHRHERE ST AT B H B s FEHUAR M 2L G, UL RGBS 1 R4S 4 5 1 sk
Z BERFE B AN AP A R B YR YT 7
[0010] L3R HER T 45 A e FE ZE A B A BT AT B H B se BEpuAA, B T4 J H i s (1]
5. R T =4 456 N AT B H R e BEPUA R 7
[0011] & faid

TEARN 53N =4 FRAFE T SCHAIR 1) B B 28451 156 B H Ao B AN TR0 A ] 7 20 PR
AR S 2 T BRI 2SR ()76
[0012] (&1 SR T 5SR-S ATB FATB & Fhas & 45 K B R .
[0013] P& 2A-2C &7 T AT B @it — A~ N BRI = 5 AT« X,
[0014] & 3A-3D /R 7 ATB HE AT o HFREPUEMSE S FELG S i)
[0015] & 4A B T AEMZALK) hAT A1 rAT 7E Fxa A5 A4 H) A 2 /E A (B 4A) . 1] 4B-4C
I T IR B R R s BB AL ) A5 o SR
[oo16] &5 Won AT ety Thaedl AT B ¢ JH 3R PRI 77
[0017]1 & 6A F1 6B 2 Bl R T Hifk TPP-2009 (43524 SEQ ID NO:1 F1SEQ ID NO: 2).
TPP-2015 (434125 SEQ ID NO:3 1 SEQ ID NO:4). TPP-2016 (43-#A SEQ ID NO:5 #1 SEQ
ID NO:6). TPP-2019 (4355 SEQ ID NO:7 A1 SEQ ID NO:8) 1 TPP-2803 (437l A SEQ 1D
NO:9 1 SEQ 1D NO:10) [ 25 Fa 3 AN B 55 45 ) 3k i S 35 R 17 41 B X
[o018] & 7A-7C &R T ilid Biacore (& TADHIELISA (& 7BYIMRI 5 (i 45 & 45 5t
P, LS N At B H TS G268 77 (B 70D,
[0019] &I 8A /& TPP HLAARXS A HEM-A IfiL 35 A 110 % I il 2 s (A FH 1 B 3R 5 I HL 28491 156

6
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LA A ZE B 0 N HEM-A I o () 068 o 1L ilg 2 i
[0020] ] 8B & W oRHiMk4is N Hem-A MK LA IBN At B B At a BN AT B2 I i
8 LN ] [ 2%
[0021] & 9 &7E HEM-A /MR 444 TPP 2009 1) PK () AR 7, 18 FH LA 0. 3.3 F1 30mg/
kg 1) IV 252, = /N / B1a) 25 (85T 21 K 10 ANEa] 25D, PA AR SR PK 40
[0022] P& 10A 1 10B {7~ 9k T HemA H i R ik 1) CTVT ORI AY 15056 75 %2, BA K HemA
/ANERHE TVT A28 () B dds TPP-2009 Dk, & 10B 7r T Hifk TPP-2009 7£ HemA /)N 5
()R kAR U] CTVT) B8 B J1 D3
[0023] B IIA M 1B o TH / AP REE SRR AT (& 11D U ASHRE G
SEATEABIPUAR TPP2009 (B 11B) A H Tl i1 o7 S5 44 1) —4E S5 K 1) 70188 . M85 D 7E
JF RS54 B Ja e fd
[0024] W& 12 B TEH FXa itk BRI 52 , TPP2803 {57~ HH 7E 1E 5 A\ I35 A0 I A 95 26 2%
L2 o Bk L P TR] )75 B P E 4 6 . CT <R IfILIS) 8], HEM-A = ARG A ML
[0025]1 P& 13 &on 124k S A AL () SEI0 v 1 5 SEERAH AR, PBS s BHIEXT B, B R
RS (28mg/kg IV) sFAPERTE, M14 1gG2 ;4bPE :30mg/kg sTPP2803, 3mg/kg ;TPP2803,
30mg/kgo
[o026] & 14. Wox T FEM = A0S A A, 75 LMWH A0 AL & 90t FH AT A0 s, ) jE R
TPP2803 i Hi IfiL i 1] FI 4 FH
[0027] & 15. Sox 7 X REAN TPP2803 X & HA IfiL iy [a] R E FH B 3 AN [F] T PBS (p< 0. 05 5
T K56
[0028] & 16. ‘o T {E LMWH AHTAd s FH 5T A S, 6 REAN TPP2803 X 2 IR o (3%
PEIE T A6
[0029]  FfEib

AN ANESRME T hiih s R Eyiis LA S G E A, RSB AT B Fr i
PEZEA (B R HET KT GIHERT (nalve) BTG AT o FEE AR 2470 (1) 87 14 BTG s Wi 5
[0030] ZFX

R T REREAR UL BRI E I, M N E o 75 SCHR AT 5 1% Ba] R AT A
ST, BHE S ANASCAE 225 AR AR SO A B0 R i SR A 0, T SO e SR G6
ZRHE, TR AR U B S AR SRR EL SR 1 H 1, B AE B A = AR I S (el an 7 =
ATE A B3 D
[0031] & i), LR ARG IEBIEE L, I HIR TR “—A / Bl 7 FEAR ST )
fEHERC— P A/ —ME M7, BRAEAFHHEY “—A B2 A/ — e Z M 1
B AN . “B7 O &SR <A/ 807 BRIER A . “B5 (comprise)” “
2 (comprises)”“fi & (comprising)”. “f $f (include)”. “ & $& (includes)” Fl “fi §
Cincluding)” fd A2 AT 4y, 3 HOR SRR SR ARG “BlU Csuch as)” “#illn (for
example)” Fl“@ln Ce. g. )7 WASTIHZ PREVIERT. 7)1, ARIE “BHE” BT “AAEEAR
+7,
[0032] WA AT FH T, AR5 “20” SRS UL BRAL(E I +/— 10%. WA 1), R <A
¥R R B RHIE R ST BOE AR R 1 e PR . AR A IE B AR N R
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IS 24 B A AR ) 2 A 2 I AR /D Can SR s 1 B Bk ot e 45 R, il TR mi ) A
A AR AR PR A AR 2 A8 ', DL TR AE ) AL 22 A S PR R
R A 7= R A RS B A 28 TR I A R 22 0 REFEAS b R AE A A T4
SRAEVF 2 AW 2RI 22 I S [ () e A e T fE s = .

[0033]  HNASSCAT ), RIE“AT B 7 BL“AT B H” 48 AT AT AS A | [mFR AN / B0 Fh [H) £
Y, FoE A A R SRR IE I HAFAE T I b, H HAR T AT a ot —20 4, oA SO Y,
ARIE“ATB 7 B “AT BH” IV LR EF R BUF RFESE M E S ATB s HE .

[0034]  TOASTAE FHHY, RAE “Hifk” 48 58 Bk L HAR PR 456 7 B (R, “Hr)i 455

37 B A . ZARE AR S K RIEERE 0 (Bl 1g6 Pih), Hog RINFAAE i siE
IE S e BR R 1 BE DR B 2 T R T R, B R A 1 43 ) S B T 5 4, 91 an e A
R AR R AiENE . 5800, Pk B 6 Koo rsE RS . )
U, PUAT B H B TERE SR A B S AT B HIERALEE & FUIRIIPTR S & DhRERT LLE T 4 K Pk
P BEAT » EARIEPUAR M “BU R S5 G557 NI a1 456 BerBl 845 < (1) Fab B,
1 VL. VH. CL F1 CH1 Z5 A2 i B FrBE s (LD F (ab’ ) 2 F B, B 7EBEE X @i — i
MRERERIWAS Fab A BRI A Fr B ; (111D VH A CHI Z5 R34l s i) Fd B Giv) Hr sk
B ) VL A1 VH g5 /384 i i By 7 B, (VO RV S5 3 i dAb B (Ward 55N, (1989)

Nature 341:544-546); (vi) &7 & FIHAMAE X (CDR) ;s (vi i) B HTAR BT =Hifk.
DUFTARAT « A& (S W40 111 &N, Protein Eng 1997 510:949-57) 5 (viii) J&IE 1gG ;I
(ix) IgNAR. IbAk, )& Fv Fr BRI AN 5 Aa e VA Vil 20 1 ) B R 2w b, (ELEATT AT DLASE

HAARIE T A S S AT B, BT IR A A AR AR B AT RE 8 ) 2 N B Ak B 1 iR, oA v,
0V DXBC X LI BB 0 CRRON BBE By (scFv) 32 W 4N, Bird %5 A (1988) Science

242:423-426 ;1 Huston 5 A\ (1988)Proc. Natl. Acad. Sci. USA 85:5879-5883). K
B PUAARIR SE FEAREPUARI “PUR A7 W IXEEhiiE 7 BT ASURFE AN T
FE ARG, 3 H DL e B hu AR (R0 77 s #r i Be s

[0035]  WthAbh, FREHUR LA Bl LR s E PRI o A ST Y, ARAE “ Prigps
PO B BRI R IR B B 0, HE R SRR E BUR AR AL 45 A s 1, (HO S /N B AR
PrREEE AR AR . R PUAREY T LA S RSO . R S IR T s R A
5E il D B FHARFAE T F= 40 2 K- 65

[0036]  UIASCAE Y, RIE“HLAT B Piik” FEFe 46 5 R BUF RS ATB (1)
RAOLHIPUR . MIEARN S AT B H IRALEE A1, ASCATFIIBT AT B PRI 5R4E 1 27 196 1) —
N EZ AT

[0037]  4nASCAT ), ARAE “HNI g5 A7 F“THBEE &7 (Blan R & AT B Y5 ATBH 1Y
SEE RN/ BEW o] B A, F ELR 55 B 0 R R0 43 R0 S A4 B R B R
A2 7 25 10%- 29 20%- 29 30%- 29 40% . 2] 50%. £ 60%- £ 70%- £ 80%- £ 90%- £ 95% £ 96%-
21 97% 2] 98% £ 99%. BLZ) 100% (1)1 51 5 BEL I o

[0038] &% ATB JEYI5 AT B HI45-& M Al / Sl BE W, AE -0 ) A BH W a5 5 A F0
PUAT B Hiikdefih i) AT B MHELEE, 2 5P0 AT B HUiREAdRS, ATB A1/ B AT B H 54 BE24JK
W) 45 A S5 A0 v B AR AT R B0, Bl tn AT B 5 H R A AH ELAE &5 /0 4 10%. 2 20%.
2] 30%- £ 40%. £ 50% £ 60%- £ 70%- £ 80%. 2] 90% Z] 95%- £ 96%- £J 97%. 2] 98% £ 99%.
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B4 100% [ BE KT

[0039] WA SCAS I, AR “ g PR ” 8L “ Bog PR GY)” fa oy FAH AT
T B EPUAAGYIE R TR RO R — 45 SR AR ). AR, QA
SCAF I AR “ NSRS REPUAR” 18 R e — 5 AR tE PR, HEA AT B NP R
BRER P A AT AR XCRIE E X o APURnT LAFEA PP R Bk 8 7 21 S 1) 2 L 1R
W 35 (491 4, 38 3 A A B LB A7 e e S 1 75 A B T e AR AR A L AR 5N RS o

[0040]  GnASCAT A, RiE “& 0 B Pk ” BigEA A S A 501, AR
B A [F 08 S AR AR (B 5 AT BH S5 & & B PR A F RS 555
AT B HAMIPUR P o 75— LLS0iE 7 R, &0 B PR % T BT 2 /0 29 75% 27 80%-
21 90%- £ 95%- 2] 97% £ 99% £ 99. 9% 5L 100% 4[], £F—Lesfti 7 2 wh, 4l B v Ld T
T AIAE E T SR VA A I & B e FL Wk B HPLC 43 B I 7 b AT & o AR, 5 N AT B H [R3RAL
() o 28 B AR A 25 5 (1) 8 29 T TR P A v DA 5480 2= ) G At A o %) A A OB 5 (91 4 AT B H
VIR R 2D BA A X i Ak, &0 B HTAR T DU A EAS & HAB AR A kLA / 54k
=T

[0041]  WIASCAEH ), RE“HFrRmMg6” e 5 m 4 & 1diEk. SrtfERttd s
fodim s LLEADZ 100M  HISER N SHUR S S, 3 S5 2RSS SRR T LT
KPR (B BSAVES S 1D WIS AR M aE, Bl Wit & Jis IR B PUER Pk ” i
T PUERE R R PR FEAR SR T SARE “ SPURE RS A PUA” HEH . A
AT I, RE“RARELS G fa A SRR g6 / 8UE s B 518 e bR RSE R )
Wbt B, SPEEERARRES S KPR CMETZ 10° M SER 1 5158 44,

HHAUE SR & Em PR 5 eE i g & .

[0042]  HFEA T HUEEIIN TeG PoiRR, RiE “wmpM Al 7 204 100 M4 4E
M ST AE R D — AT R, BADY) 10° M 7R — ey Rrh, =045 10° ML 45 10%
M2 10T MBI K, Bt dR sk 4 10 0 MUEEE K. BRI, TR SR AN G A T Dot T A
PUARFE R RS . B, 5 F TgM AR “ mop Al 45548 2040 107 M 45 & 26/

P

[0043]  GUASSCAE FH Y, ARTE “ R R 7 $i b 235 TR e X (R 4 A I B 2 ) (8 4n TgM 8%
IgGL).

[0044]  GASSCAE ), ARAB B AR X 5 “CDR” FELE PR 21 1) B % v] A [X B4 5 ]
BX NP =A@ X 2 —, HA S T g5 G PUR 1 = 4E 551 B AN N R o iR 45 & R 1
I\ B AL AR ) N R i 46, X 48 AR R g X 43 ) 46 € 9 “CDR1”, “CDR2” A1 “CDR3”  [Wu
TT, Kabat EA, Bilofsky H, Proc Natl Acad Sci U S A. 1975 Dec ;72 (12) :5107 1 Wu
TT,Kabat EA,J Exp Med. 1970 Aug 1 :132 (2):211]. CDR ¥ Kfi/EfifA%s 4, 7 H CDR3
BEXT T PURPUAR S &R 2 M R X I DR, BUR 45 &AL 05 7T LLELFE 75> CDR, 8K
H EFEFEREE VX% H B CDR X o ARG “FRAL PR 2 e 7 11 45 6 B B4 ) X 3808
X, 7 — L5t )7 227, Frid X I3 E X F87n P S5 A8 = ip S iR ib T B ek . AH G, RIE“H
AN FE PR AR R R RS A PR X IRER X . a0 FAH R TR R 45 A A BHE R R, B —
FRELAAR ) 45 G HEBR o — P PuiR i[RI 45 &, W8I 56 4 45 G R AE R R ARG B 2 /0.
SLYUE A% [ e 25 9 P R TR 1 45 B WA 8 I 40 T ) OMURR D
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[0045]  GnASCAL ), RIE“FEFHUAR” 18 5 WA SCHIA IEH X AT B H IR SE & KZIH
7] FAS b AH R E A [F) B A R R A HiAA . S8 Pk ads B B SR A e e 1t 1t
o SR PR RENS 5 WA SCHER PR RGeS 456 AT B Ho £E— L850 7 S, 5a 4
PUATT LS AR PR G AR RAL. 5 2, e f Pk B A 5 A SRR PR e
[ R R AR e 1k

[0046]  GNASSCAT ), RIE“ORSF B3 F808 S — B AR A R B e A MY 7
REE S LR 1) 2 e, AN S IR A 8UEYIG A DI ReRE k. RTHERE
2 T R IR VA 5 i Dy H A ARMDL N B P B i I B o ) S e o B AL i ) S R PR
B R CAEA U h 45 B PRE o 3 8 004 FL AT B (00 1) s B e (91 G i 2 PR F
R A2 R  HAT IR B 1) 2 B R (491 0 R AR A R  H AT ANy AT BB 1 A 5 1)
QIR (a0 H 2R R AT B 2 WL 22 2R 7 s R IR R = D - B FE R
5 (1) LR (B TN AR =R e R R e e AR =R R &R &R A
1O EA B - 2 SCEE Rz B R (A an 75 28 1R AR IR e o B ) 1 5 I AN B 1) 28 i 1R (491
NP IR R AR (VR R AR « AL TF A HUAT] LLEA — A2 AR & R
B TSR B PR 45 S

[0047] X THZBRAN Z2 K, GnASCAE I, ARG “ B AR [FVRE” Fa 7, 78 22702 80% HITL H IR
B IR T, 38 H O A /02 85%, £E— LB U7 ST, £ 90% 2 91% £ 92%. 2 93%- £ 94%
B4 95%, 15 2 b — A5 7 i, 22 96%. 21 97% 29 98% £ 99%. £ 99. 1% £ 99. 2%,
2] 99. 3% £ 99. 4% B2 99. 5% IR H L Bz Bl , 2 f i EEk B ECBUN , P M R B M
Fh 22 KB AR T8 912 A [F] ), AR B IE 24 A% B IR B B A AN BBk 2K o AT 4R, 4 X B
FEIRFENE IR AT S T SREM BAMA AT, fAE R TR B A FEE . EEFER RS A
SRR R S A% R S RN B R e 91 A B AR (R M R R e S AN 22 kP 81 o AN 7 371
Z VB R [E]— 1 0 e B e 91 =2 A TR0 B 2 H 1 ek CED R % = FHEALE #/ 4f
BE# x 1000, FEBN T AT FI A T 75 B 51 NE 0 20 AN E O K
J7 4 I ECERIR A F 51) 22 18] 0 [R]— 12 7 29 B il s o] DAASE P 2505 02 e il BT id 2 5
ERUEA TR T VectorNTI M(Invitrogen Corp., Carlsbad, CA) fJ AlignX ™Mk, XfF
AlignX ™, 2 LN HYGRAE S 80U S DR 73 10 s8R CEAH T 79 <0, 05 58k 73 JF 1 7y
Yol 8 s BEXTEIR 1 [ — 14 % 240,

[0048] PN 1) 2 8] ER) TR) — P B 20 bR H R 2 35 == A (R A B 4 H RSy e 2 CED R %
= MFEAME &/ FELE# x 100, FEEN 7 AT I B AR ET 7 2 5] NSk D20 H
HREANGR I E o F7 21 B AT AN e 51 22 18] B[] — 12 1 20 B BT 5 T RAASE FH 4 5
VK 58 i, BT iR # H) dnE AN R T VectorNTI ™(Invitrogen Corp. , Carlsbad, CA)
] AlignX MBEHe. T AlignX ™, 2 B HOXF Gk 4 Z 802 ok DOFCET 23 <10 5k 18 4
T 43 0. 05 s &R L 73 JF 55 43 VI -8 s EEXF IE B Y [F) — 1%k % <40, (G — B B4 7E http://
www. invitrogen. com/site/us/en/home/LINNEA-Online-Guides/LINNEACommunities/
Vector-NTI-Community/Sequence—analysis—and-data—management-software—for— PCs/
AlignX-Module—-for-Vector-NTI-Advance. reg. us. html 2K H).

[0049]  FH -l € & i 7 51 AR 2 JF N2 e 51D R 32 R e 31) 22 T) 1R s A4 DL B ) 5y — Fb 7
v, WFR A B F B, BT LU A CLUSTALW 13 LREF (Thompson 28 A\, Nucleic Acids
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Research,1994,2 (22) : 4673-4680) HEATE, Prik CLUSTALW i+ & HLFE 772 T Higgins
& N, Computer Applications in the Biosciences (CABIOS),1992,8 (2): 189-191 HJ
k. AR A HL e, A 32 R 513409 DNA 8. P A e 2 BL ot 45 B DA R — 1
Bt x. AT LLLE DNA FP 41 f) CLUSTALW Bt A 28 B e e Bl it 50 R — £ 7 4 B A
SR JERE = TUB, k- ol = 1, TExt k% = 5, 80514 = 3, BLOJFEi 4> = 10,
BRITZEAR 5> = 0. 1o T2 B LN, AT RAME R I8 CLUSTALW 2244 <8k i1 73 = 10,
SR TREAR 240 = 0. 05 s8Rk 13 01400 = 8 s EEXFZEIR I [R]— 14 % :40.
[0050]  HZI& T LAAFAE T4 M A MO 2 = Wb L B CAES 7 Al AL B A 4l AP AE
Y MNEAE RN ol 5 2 456 1 HARAH B 4 2 Al BRI, B R A2 “ 44 B B
CEEIEA BT T BARIR , W] LS AR HEROR B R A <B% / SDS AbEE L CsC1 AT
FE AT B IR R S8 o PR YK B HE At AR 3 A% B ] e ) e Ath A
[0051]  £/-X/ AT B HE# 55 B i 1

Horh AR ASTE A5 81 w45 101 5 2507 i 1 1 38 2 P B4 SR 3 TR AR R Y M L R S T
CLE IS AT #IIFIEATIRTT » Uik PR S5 & 7 B S H A AT RS A i S 28 n LU T
PEALRE ) R S, DA AT & AR DIRE T4, R R AR AR5y« R AT B (i 2% ik
(<12 ug/mD) AHXT T AT a (120 ug/ml) HHIE/D 10 5257, /£ & BT E AT o FIfELE
N AR AT B H0I VA TT AR 2 R 035 BOBE T AT B DhgE. BHWT AT B MIbiitise
(1) AT B RSP T DURAE G I B AG 1 AR YR T 7)o HE LRSS AR 481 B 458 TR A
LA IR0 1 A 05 B S B4 5 5 A A0S R L AT PRI S v 9 S e v 1 B M )
B GERT R TR W . OIEFARFIEANEFE A By A H T A&l 2 1
HEHI . BAKIEALZIARPAT B H i n] LU TR r B iEgom anii & m . BA 55
PR AT B H P44 BEE AT B H 456 8 H S B8] DOGT- 2t g (el an i w6 97
BOWEA R AT BH g5Adiidid ik Bifiks s SHFREAEMAATB M APUASCEAT
Y. TS EMPURERE 5N ATBH NS A . B2 B AR H vr FE TR I B 8 T AR [X
AR EE AT AR DIy, I HL4E 5 H CDR [X o S0 M- AT B H R 54 5 v B i A4 1 =1 B AN i T
A5 X ) FEFIARIR S (“SEQ ID NO™) #EHE T3 1A .
[0052] % 1A — APLATBH HFEREAMATB) Hifk

11
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o e A SEQ | T n] A= SEQ
D D

TPP2009 | AQSVLTQDPAVSVALGQTVRIT | No.l | EVOLLESGGGLVQPG | No2
CQGDSLRSYYASWYQQKPGQ GSLRLSCAASGFTFS
APVLVIYGKNNRPSGIPDRFSGS AYRMGWVRQAPGK
SSGNTASLTITGAQAEDEADYY GLEWVSRIYSSGGRT
CNSRDSSGNHLYFGGGTELTY RYADSVEKGRFTISRD
LGQPKAAPSVTLEPPSSEELQA NSKNTLYLQMNSLR
NKATLVCLISDFYPGAVTVAW AEDTAVYYCAREKA
KADGSPYEKAGVETTEPSKOQSN SDLSGSFSEALDY WG
NKYAASSYLSLTPEQWKSHRS QGTLVTVSS

| YSCOVTHEGSTVEKTVAPAECS

TPP2015 | AQDIOMTOSPGTLSLSPGERAT | No.3 | EVQLLESGGGLVQPG | No.4
LSCRASQSVSSSYLAWYQQKP GSLRLSCAASGFTES
GOAPRLLIYGASSRATGIPDRES KYKMDWVRQAPGK
GSGSGTDFTLTISRLEPEDFAVY GLEWVSRIGPSGGKT
YCQOYGSSRTFGOQGTKVEIRRT MY ADSVKGRFTISRD
YVAAPSVFIFPPSDEQLKSGTASY NSKNTLYLOMMNSLR
VCLLNNFYPREAKVQWKVDN AEDTAVYYCAREKA
ALQSGNSQESVTEQDSKDSTYS SDLSGTYSEALDY W
LSSTLTLSKADYERKHEVYACE GOGTLYTVSS

| VTH QGLSSPVTKS FNRGEC

TPP2016 | AQDIQMTQSPATLSVSPGERAT | No.5 | EVQLLESGGGLVQPG | No.6
LSCRASQNINRNLAWYQQKPG GSLRLSCAASGFTES
RAPRLLIHTASTRAPGVPVRITG KYRMDWVRQAPGK
SGSGTEFTLTISSLEPEDFAVYF GLEWVSRIGPSGGKT
CQOYASPPRTFGQGTKVEIKRT TY ADSVEGRFTISRD
VAAPSYFIFPPSDEQLKSGTASY NSKNTLYLOQOMNSLR II
VCLLNNFYPREAKVOQWKVDN AEDTAVYYCAREKT _
ALQSGNSQESVTEQDSKDSTYS SDISGSYSEALDY W r

LSST LTLSKADYEK
HKVYACEVTH QGLSSPVTKS
FNRGEC

GQGTL VTVSS

12
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o e e flu-[I}Q B ] A5 X ?‘[EQ

TPP2019 | AQDIQMTQSPATILSLSPGERAT | No.7 | EVOLLESGGG No.8
LSCRASQRVSSSYLTWYQQKP LVQPGGSLRL
GOAPRLLIYGASSRATGIPDRES SCAASGFTFS
GSGSGTDETLTISRLEPEDFAVY RYAMYWVROA |
YCQOQYDSTPPLTFGGGTEVEIK POCKGLEWVYSR
RTVAAPSVFIFPPSDEQLKSGTA ISPSGGKTHY ',
SVVCLLNNFYPREAKVQWKVD ADSYEGRFTI
NALQSGNSQESVTEQDSKDST SRDNSKNTLY
YSLS LOMNSLRAED
STLTLSKADYEKHKVYACEVT TAVYYCARLS
HOQGLSSPYTRSINRGEC OTGYYPHYHY

YGMDVWGOGT
__|Tvrvss

TPP2803 | SSELTQDPAVSVALGQTVRITC |No.9 | EVQLLESGGGLVQPG | No.!
QGDSLESYYASWYQQKPGOQAP | GSLRLSCAASGEFTFSS | D
VLVIYGKNNRPSGIPDREFSGSSS YRMSWVROQAPGKGL
GNTASLTITGAQAEDEADYYC EWVSRIYSSGGRTRY
NSRDSSGNHLVFGGGTKLTVL ADSVKGRFTISRDNS
GOPKAAPSVTLFPPSSEELQAN KNTLYLOMNSLRAE
KATLVCLISDFYPGAVTVAWK DTAVYYCAREKASD
ADGSPVEAGVETTEPSKQSNN LSGSFSEALDY WGOQ
KYAASSYLSI .'IT‘EQWKSHRSY 5 GTLVTVSS
CQVTHEGSTVEKTVAPAECS

[0053]  fEZ/D—UEn] RS R, &0 B FE SRS N AT B H 454, IF H M
FUBEE e, P TR P S E SEQ ID NO: 2.4.6.8 Fl 10 [E KB T 41 1) B 55T
[0054]  {EZ/D—SET]RERY S R, o B FE SR S N AT B H 454, IF H AW
FUBEE e, ForP TR S S % E SEQ ID NO: 1.3.5.7 Fl 9 [ L8 5 41 (1) i i ] A
X
[0055]  fEZ/D—UEn] RS T R, &0y B w FE SRS N AT B H 454, FF H AW
FUBEE e, P TR P S E SEQ ID NO: 2.4.6.8 Fl 10 [E EEBR T 41 i) B 55T
AR, LA RS A% E SEQ ID NO: 1.3.5.7 A1 9 HISFREHE 7 41 1 44 T AR [X
[o056]  7EZ/b—UEn] GRSt T T, PriR A AR A R v AR X, HAE .

(a)f 7 SEQ ID NO: 2 Bz BEMR 7 4 B v 42 X, A5 SEQ ID NO: 1 W BEiR Y
FI R AR X

(b)fL 7 SEQ ID NO: 4 Bz BEMR 7 4 i B E v 42 X, A5 SEQ ID NO: 3 M EEIR
FI R AR X

()L SEQ 1D NO: 6 FUZ BT 41| () B ] AF X, FIAL 7 SEQ 1D NO: 5 MBI 7
FI R AR X 5B

(dDEF SEQ 1D NO: 8 FIZ IR 4| [ H ] AF X, FIAL 7 SEQ 1D NO: 7 M LR 7
FI R AR X 5B

(e) 7 SEQ 1D NO: 10 FIZEERE 74 EEE AR X, F4 {8 SEQ 1D NO: 9 Bz R
JFH AR EE T AR X
[0057] 3% 1B IR kT AL TeG mAb H)HBEM R B EER T 5.

13
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[0058] K 1B - KT AVEA TgG mAb ) EHEEMIRFE R IR T A

| 'TPP2009 [hlgG| 4%
AQSVLTQDPAVSVALGOTVRITCQGDSLRSY YASWYQQKPGQAPVLVIYGK
NNRPSGIPDRFSGSSSGNTASLTITGAQAEDEADYYCNSRDSSGNHLVFGGG
TKLTVLGQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKAD
GSPVKAGVETTKPSKQSNNKYAASSYLSLTPEQWKSHRSYSCOVTHEGSTV
EKTVAPAECS  SEQID NO: 51
| TPP2009| higG ik
EVQLLESGGGLVQPGGSLRLSCAASGFTFSAYRMGWVRQAPGKGLEWVSRI
YSSGGRTRY ADSVEGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAREKAS
DLSGSFSEALDY WGQGTLYTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLY
KDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYI
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTKPREEQYNSTYR
VVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY TLP
PSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSF
FLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG SEQ 1D NO:
52

TPP-2015 | hlgGlis 6t

AQDIQMTQSPGTLSLSPGERATLSCRASQSVSSSY LAWYQOQKPGQAPRLLIY
GASSRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSRTFGQGTK
VEIRRTVAAPSVEFIFPPSDEQLKSGTASVVCLLNNFY PREAKVQWKVDNALQ
SGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTK
LSFNRGEC SEQ ID NO: 53

— —
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TPP-2015h1gG| T &
EVQLLESGGGLVQPGGSLRLSCAASGFTFSKYKMDWVRQAPGKGLEWVSR
IGPSGGKTMYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY YCAREKA
SDLSGTYSEALDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCL I
VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQT ]
YICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHQDWILNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY'T
LPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQOQGNVFSCSVMHEALHNHY TQKSLSLSG SEQ ID
NO: 54

TPP-2016JhigG) ¥4, «
AQDIQMTQSPATLSVSPGERATLSCRASQNINRNLAWYQQKPGRAPRLLIHT
ASTRAPGYPVRITGSGSGTEFTLTISSLEPEDFAVYFCQQYASPPRTFGQGTK
VEIKRTVAAPSVFIFPPSDEQLKSGTASYVCLLNNFYPREAKVQWKVDNALQ
SGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTK
SFNRGEC SEQ 1D NO; 55

Tep-20160gG| w7
EVQLLESGGGLVQPGGSLRLSCAASGFTFSKYRMDWVRQAPGKGLEWVSRI
GPSGGKTTYADSVKGRFTISRDNSKNTLY LQMNSLRAEDTAVYYCAREKTS
DLSGSYSEALDY WGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLV
KDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY]
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYR
VVSVLTVLHQODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSF
FLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG SEQ ID

— e — —— e e e — e
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[0059]

[0060]

L{_&EQ 1D NO: 59

CIPP-2019h1gGI 28,

AQDIQMTQSPATLSLSPGERATLSCRASQRVSSSYLTWYQQKPGQAPRLLYY
GASSRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVY Y CQQYDSTPPLTIGGG
TKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA
LOSGNSQESVTEQDSKDSTYSLSSTLTLSKADY EKHKVYACEVTHQGLSSPY
TKSFNRGEC SEQ ID NO: 57

TPP-2019higG! it
EVQLLESGGGLVQPGGSLRLSCAASGFTFSRYAMY WVRQAPGKGLEWVSRI
SPSGGKTHYADSVKGRETISRDNSKNTLYLOMNSLRAEDTAVYYCARLSQT
GYYPHYHYYGMDVWGQGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALG
CLVKDYFPEPVIVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGT
QTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVELFPPKP
KDTLMISRTPEVTCVYVVDVSHEDPEVKFNWY VDGVEVHNAKTKPREEQYN
STYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPR EPQV
YTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN YKTTPPVLDS
DGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG SEQ
1D NO: 58

e ——— e —— e — e —
— e e R

# 1C - BT TPP2803 1gG2, f &AM HELH N 1g62. & 1C F T~ TPP2803
1gG2 #24% G2, M, FIEMRF 2 SEQ 1D NO:59, 3 H# 1C i K TPP2803 H i IR T
%52 SEQ 1D NO: 60,

2% 1C — TPP2803 1gG2, Fh & 1 H 64y 1gG2

CSTPP-2803higG2 [F2 5k, & —

SSELTQDPAVSVALGQTVRITCQGDSLRSYYASWYQOQKPGQAPVLVIYGKN
NRPSGIPDRFSGSSSGNTASLTITGAQAEDEADYYCNSRDSSGNHLVFGGGT
KLTVLGQPKAAPSVTLFPPSSEELQANKATLVCLISDFY PGAVTVAWKADGS

PVKAGVETTKPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEK
TVYAPAECS
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>TPP-2803[hIgG2 | i i j

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYRMSWVRQAPGKGLEWVSRI
YSSGGRTRY ADSVKGRFTISRDNSKNTLY LOMNSLRAEDTAVYYCAREKAS
DLSGSFSEALDYWGQGTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLV
KDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSNFGTQTY
TCNVDHEPSNTKYDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMIS
RTPEVTCYVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVYS
VLETVVHODWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVY TLPPSRE
EMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY KTTPPMLDSDGSFFLY
SKLTVDKSRWQOQGNVFSCSYVMHEA LHNHYTQKSLSLSPG SEQ ID NO: 60

[0061] 3R 2A $24it 75T 5 N AT B H 45 & 11 5 v FEPuAR 1 B 55 AN 4285 1 CDR [X (“CDR17”.
“CDR2” F1“CDR3”) f#] SEQ ID NO: 4.

[0062]  # 2A — ST A0 AT B H Hif& 1 CDR X (7 FIAR IR

E T TES BECTEE 7
CDR1 _ [CDR2 | CDRS [ CDRI [CDR2 [ CDR3

TPP2009 | 21 126 [31 36 A1 46

TPP2015 |22 27 izz 2 42 an

CTPP2016 | 23 28 33 |38 43 'S

TPP2019 |24 29 34 39 |4 49

[ TPP2803 "is“" 30 35 "_I 40 43 50 |

[0063] & 2B 424 1O F 5 N AT B H &5 £ 1 5. 50 FE ST () FBE AT AR BE (1) CDR [X (“CDR17
“CDR2” #1“CDR3”) [¥) SEQ ID NO: J¥41,

[0064] £ 2B - KT A$i AT B H PR CDR X )57
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s CDR UL ALD] WM

| TPP2009 1.CDR1 | SEQ IDNO: 21 [ QGDSLRSYYAS
TPP2015 LCDRI1 | SEQ IDNO: 22 | RASQSVSSSYLA
TPP2016 LCDR1 | SEQID NO: 23 | RASQNINRNLA
TPP2019 LCDR1 | SEQ IDNO: 24 | RASQRVSSSYLT
 TPP2803 LCDRI | SEQ IDNO: 25 | QGDSLRSYYAS

1

TPP2009 LCDR2 | SEQ IDNO: 26 | GKNNRPS
TPP2015 LCDR2 [ SEQ IDNO:27 | GASSRAT
TPP2016 LCDR2 | SEQ IDNO: 28 | TASTRAP
TPP2019 LCDR2 | SEQ IDNO: 29 | GASSRAT
TPP2803 LCDR2 | SEQ IDNO: 30 | GKNNRPS

TPP2009 L.CDR3 | SEQTDNO: 31 | NSRDSSGNHLV
TPP2015 LCDR3 | SEQ ID NO: 32 | QQYGSSRT
[ TPP2016 LCDR3 | SEQ IDNO:33 | QQYASPPRT
(TPP2019 LCDR3 | SEQ IDNO: 34 | QQYDSTPPLT

| TPP2803 LCDR3 [ SEQ IDNO:35 | NSRDSSGNHLV

| TPP2009 HCDR1} SEQ IDNO:36 | AYRMG
| TPP2015 HCDRI | SEQ ID NO: 37 | KYKMD
TPP2016 HCDRI | SEQ IDNO: 38 | KYRMD
TPP2019 HCDR1| SEQ IDNO:39 | RYAMY
TPP2803 HCDR1| SEQ ID NO: 40 | SYRMS

TPP2009 HCDR2 | SEQ 1D NO: 41 RIYSSGGRTRY ADSVKG
TPP2015 HCDR2 | SEQ ID NO: 42 RIGPSGGKTM YADSVKG
TPP2016 HCDR2| SEQ 1D NO: 43 RIGPSGGKTT YADSVKG
TPP2019 HCDR2 | SEQ 1D NO: 44 RISPSGGKTH YADSVKG
| TPP2803 HCDR2 | SEQ 1D NO: 45 RIYSSGGRTR YADSVKG

| TPP2009 HHICDR3 | SEQ ID NO: 46 | AREKASDLSGSFSEALDY
TPPZ{HS HCI)R3 SEU 1D WO 4? AREM‘:I}LSG lYSEM DY
TPP2016 HCDR3| SEQ ID NO: 48 | AREKTSDLSG SYSEALDY
TPP2019 HCDR3 | SEQ ID NO: 49 | ARLSQTGYYP HYHYYGMDV
TPP2803 HCDR3| SEQ [D NO: 50 | AREKASDLSG SFSEALDY
[0065]  TEZ/b—LLn]GEMSLHE T R, IRt T 5 N ATBH 454 E’J%ﬁ%ﬁﬁﬁmé?ﬁs
H PR PR S &4 SEQ ID NO: 46-50 AL — AN R IE TR 7 51 1) CDR3. iX £ CDR3 3k
Ef T RN e L R 4 e PR O L
00661  7E— Nt D RISLiE B, bRt — P E () FHFIEE SEQ 1D NO: 36-40
FI5 LR F 41 CDR1 5 (b) 445 31% H SEQ ID NO: 41-45 FISEIER %1 CDR2 ;8% () &
¥ SEQ ID NO: 36-40 [ IERE 4K CDRL, VAKX &A% 1 SEQ ID NO: 41-45 [ LR
¥ %11 CDR2 P .
[0067]  7E&/b—ULn] GRSt 7 R, PRIt ok B 78 v ik R ik R A 4 e ik R
BEZ2 — M) CDR3. Kk, 3L A2 &40 B I s e B Uik, o prid fufk 5 AT B H 25 & H 40
Prskim e, PR PUA RS S E SEQ ID NO: 31-35 & IEFR T 4111 CDR3. {Eif—
RISt T B, PuikiE— P (a) SHEE SEQ ID NO: 21-25 FIZIERL 7 51 /) CDR1 ;

18



CN 105229033 A iﬁ' /2 :ﬁ' 15/30 7T

(b EAIEHE SEQ ID NO: 26-30 2 AL 8 77 4111 CDR2 ;8% (c) &A1& H SEQ ID NO: 21-25
()28 Fe /2 FE 51 i) CDR1, LA K &A% 1 SEQ 1D NO: 26-30 fIZFEEL 41 1 CDR2 P .
[0068]  7£ % /b—LUH] BRI SLHE T S, LA Ok B HH R IR ANV i 4 B AR ) B A A
I2BEN CDR3. FRMLH R 245 B B s FE B, Hoh ik Bidk 5 AT B H 456 H Al sess 14,
HAP TR PR E &A% E SEQ 1D NO: 46-50 (IR IR /741 CDR3, LA K &7 3% B SEQ 1D
NO: 31-35 PJR IR T4 CDR3. FE— AN — P RysLitir b, fufkit — P& () 5FH
& H SEQ ID NO: 36-40 HYZFERE 41 CDR1 ; (b) &A% H SEQ ID NO: 41-45 i Rl
FF %11 CDR2 5 (¢) &% H SEQ ID NO: 21-25 I IERRF 5 CDR1 +f1 / B () & H % H
SEQ ID NO: 26-30 FJZFEERFF 5[] CDR2.,
[0069]  7E—UUsijiti 7, PR S A TR EEE A A AR X .

() &4 SEQ ID NO: 21.26 1 31 MR IERR T FI 324 ] A2 X, DA A5 SEQ
ID NO: 36.41 1 46 IR 7 ¥ EEE AR X

(DAL &4 SEQ ID NO: 22,27 1 32 &L T FI 324 ] A2 X, DA A 35 SEQ
ID NO: 37.42 1 47 PR EER 75 EEE T AR [X

(O &4 SEQ ID NO: 23.28 F 33 R IER T FI 1324 ] A2 X, DA 35 SEQ
ID NO: 38.43 F 48 LML 7 ¥ EEE ] AR [X

(D HH SEQ ID NO: 24,29 1 34 &L T FI 324 ] A2 X, DA AL &5 SEQ
ID NO: 39.44 1 49 PR EER 75 EEETTARX

(e )L &4 SEQ ID NO: 25.30 1 35 &L T FI 1424 ] A2 X, DA A5 SEQ
ID NO: 4045 F1 50 MR F HI M BEEE AR [X
[0070]  IEHRAERIES At B H 454 HANHI DUt 04 4 85 10 F g BE Ak, o prid fi A
B ERAIERR 75 53 H SEQ 1D NO: 1-10 R TR IR IE IR 3 4 E LR 7 5 A £ /04
89%- £ 90%-+ £ 91%. £ 92%. 2] 93% £ 94% £ 95%. £J 96%. 2] 97% ZJ 98% £ 99% ELZ) 99. 5%
A —1% .
(00711 HUARAT DR YIARE e, 80T DA S 2 AR08 SURBE o fE— 2850 77 27, ik
AT LS N CNER SRR B BRI 0 B At s L Bh 0 A 1) AT B H 4R 5 P s o7 B
AR o
[0072]  PufAn] LR S FhHUARSE A A AT —AS, BIAEABR T 18611862 1863+ 1G4+ IgM.
IgAl. IgA2. 73 #A %Y TgA 1 TgD 1 IgE Hifhk .
[0073]  7E—ANSEhE 5 R, FRAE AR AR ATITT 25 B 1) 4 N F oa B ik
[0074] 77 AT B HULHEHI L1 21

FE— LS 77 2 vh, PuAk vl LAk AT v ik | i de HLALA, 91 4n ASE ik AT B H BIE A 77
B2 AT a WIAEARISE AN 7 DG AN R Fh 1 28 SOV L BREE AT B H ) FE
PEo i, 38 A CDR Bt CDR %% il (1) 2 SRR vk Ik , RIS HufA i) CDR ML ABIZy 3 B 4
ANFRIE I S ANEAR, AT AHAT B
[0075]  IOHRAEAYE AT AR ERGT AT B H 38 0 i 8k s A i s v FE AR . 75— L8 s 7y
Z, PUAT B H BUARTT DLEAT /04 10°M ' (45 & E My, 76— S oAb Sz 5 22 vh, AT LA
BEAL10M 2 10" ' 2 101M B K, Bl ik mis 2 10 M B K4S G om /1T
[0076]  7E—UsijiiJy 2, A LAGI N R AN BB, LARRK S0 27 511 40 . 7EH:
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sty Ze i, AT AGI NG IERRAE I, ARt - KRR A = i AR TR 2

[0077]  fE—2Lsijif 7 e, SRR 5 N AT B RSt 45 & 2 73 B BT AT B H I 5 5 f
P, b PR T DA — DB AN R IR . AE — LE STty = oh, ST IR 5 4 1.4
2.4 3.4 A2 5. 241 6.2 T4 8.4) 9.4 10,47 11,47 12,47 13,4 14,47 15,4 16,4 17,

16/30 1T

£ 18,20 19 5249 20 MEE £ ML
[0078]  Ff7

EARBERIE T DL N AT B H AT R AL 25 & 22 70 B ) SR sg BE AR, Fo b prid R A

EORBE AN AT BH BB AR, W 11 s,

[0079]

FE—LeS 7 G, AL S N AT BH B N135 A7 o 7EHAR SEtE 77 oy, Air s /]

PLELE N AT B H ) RCL P4 P& FE R BRI 7 51 ) — 3849

[0080]

IR LS A SO IR TR T AR — R a4 455 N AT B H 99T Hldm,

BERTESHUATT LS ECIR ) — DR MRS &

(00811  FZ2% .\ #A1E 15 720

BRI G i AR SO I D B 0 B AR TP AR — R 2 0 B RO IR 1. IRLIEE, SR
FEGRS 5 N AT BH 255 IPUIR I A BIIIR 1. 3R 3 Bon TS840 AT B H JUIARIH

TR 751 o
[0082]

R 3 - PLAT BHPURMIZH IR

r L

L

GCACAGAGCGTCTIG
ACTCAGGACCCTGCT
GTGTCTGTGGCCTTG
GGACAGACAGTCAG
: GATCACATGCCAAGG
| AGACAGCCTCAGAA
GCTATTATGCAAGCT
GGTACCAGCAGAAG
CCAGGACAGGCCCCT
GTACTTGTCATCTAT
GGTAAAAACAACCG
GCCCTCAGGGATCCC
AGACCGATTCTCTGG
CTCCAGCTCAGGAAA
CACAGCTTCCTTGAC
CATCACTGGGGCTCA
GGCGGAAGATGAGG
CTGACTATTACTGTA
ACTCCCGGGACAGCA
GTGGTAACCATCTGG

TPP2009

GAAGTTCAATTGTTAGAGTCTGGTGG
CGGTCTTGTTCAGCCTGGTGGTTCTTT
ACGTCTITCTTGCGCTGCTTCCGGATT
CACTTTCTCTGCTTACCGTATGGGTTG
GGTTCGCCAAGCTCCTGGTAAAGGTT
TGGAGTGGGTTTCTCGTATCTATTCTT
CTGGTGGCCGTACTCGTTATGCTGACT
CCGTTAAAGGTCGCTTCACTATCTCTA
GAGACAACTCTAAGAATACTCTCTAC
TTGCAGATGAACAGCTTAAGGGCTGA
GGACACGGCCGTGTATTACTGTGCGA
GAGAGAAAGCGTCGGATCTATCGGGG
AGTTTTTCTGAGGCCCTTGACTACTGG
GGCCAGGGAACCCTGGTCACCGTCTC
AAGCGCCTCCACCAAGGGCCCATCGG
TCTTCCCGCTAGCACCCAGCAGCAAG
AGCACCAGCGGCGGAACAGCCGCCCT
GGGCTGCCTGGTGAAAGACTACTTCC
CCGAGCCCGTGACCGTGTCCTGGAAC
TCTGGCGCCCTGACCAGCGGAGTGCA |
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TATTCGGCGGAGGGA

CCAAGCTGACCGTCC
TAGGTCAGCCCAAGG
CTGCCCCCTCGGTCA
CTCTGTTCCCGCCCT
CCTCTGAGGAGCTTC
AAGCCAACAAGGCC
ACACTAGTGTGTCTG
ATCAGTGACTTCTAC
CCGGGAGCTGTGACA
GTGGCCTGGAAGGCA
GATGGCAGCCCCGTC
AAGGCGGGAGTGGA
GACCACCAAACCCTC
CAAACAGAGCAACA
ACAAGTACGCGGCCA
GCAGCTACCTGAGCC
TGACGCCCGAGCAGT
GGAAGTCCCACAGA
AGCTACAGCTGCCAG
GTCACGCATGAAGGG
AGCACCGTGGAGAA
GACAGTGGCCCCTGC
AGAATGCTCT (SEQ
IDNO: 11)

TACCTTCCCCGCCGTGCTGCAGAGCA

GCGGCCTGTACAGCCTGAGCAGCGTG
GTGACAGTGCCCAGCAGCAGCCTGGG
AACCCAGACCTACATCTGCAACGTGA
ACCACAAGCCCAGCAACACCAAGGTG
GACAAGAAGGTGGAACCCAAGAGCT

GCGACAAGACCCACACCTGTCCCCCC |
TGCCCTGCCCCTGAACTGCTGGGCGG

ACCCAGCGTGTTCCTGTTCCCCCCAAA
GCCCAAGGACACCCTGATGATCAGCC
GGACCCCCGAAGTGACCTGCGTGGTG
GTGGACGTGTCCCACGAGGACCCAGA
AGTGAAGTTTAATTGGTACGTGGACG
GOGTGGAAGTGCATAACGCCAAGACC
AAGCCCAGAGAGGAACAGTACAACA

GCACCTACCGGGTGGTGTCCGTGCTG

ACCGTGCTGCACCAGGACTGGCTGAA
CGGCAAAGAGTACAAGTGCAAGGTCT
CCAACAAGGCCCTGCCTGCCCCCATC

GAGAAAACCATCAGCAAGGCCAAGG

GCCAGCCCCGCGAGCCTCAGGTGTAC
ACACTGCCCCCCAGCCGGGATGAGCT
GACCAAGAACCAGGTGTCCCTGACCT
GTCTGGTGAAAGGCTTCTACCCCAGC

GATATCGCCGTGGAATGGGAGAGCAA
CGGCCAGCCCGAGAACAATTACAAGA
CCACCCCCCCTGTGCTGGACAGCGAC
GGCTCATICTTCCTGTACTCCAAGCTG
ACCGTGGACAAGAGCCGGTGGCAGCA
GGGCAACGTGTTCAGCTGCAGCGTGA
TGCACGAGGCCCTGCACAATCACTAC
ACCCAGAAGTCCCTGAGCCTGAGCCC
CGGC (SEQ ID NO: 12)

TPP2015

GCACAAGACATCCAG
ATGACCCAGTCTCCA
GGCACCCTGTCTTTG
TCTCCAGGGGAAAGA
GCCACCCTCTCCTGE
AGGGCCAGTCAGAGT
GTTAGCAGCAGCTAC
TTAGCCTGGTACCAG
CAGAAACCTGGCCAG
GCTCCCAGGCTCCTC
ATCTATGGTGCATCC
AGCAGGGCCACTGGC
ATCCCAGACAGGTTC

GAAGTTCAATTGTTAGAGTCTGGTGG
COGTCTTGTTCAGCCTGGTGGTTCTTT
ACGTCTTTCTTGCGCTGCTTCCGGATT
CACTTTCTCTAAGTACAAGATGGATTG
GGTTCGCCAAGCTCCTGGTAAAGGTT
TGGAGTGGGTITCTCGTATCGGTCCTT
CTGGTGGCAAGACTATGTATGCTGAC
TCCGTTAAAGGTCGCTTCACTATCTCT
AGAGACAACTCTAAGAATACTCICTA
CTTGCAGATGAACAGCTTAAGGGCTG
AGGACACGGCCGTGTATTACTGTGCG
AGAGAGAAAGCGTCGGATCTATCGGG
GACTTATTCTGAGGCCCTTGACTACTG

21
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AGTGGCAGTGGGTCT
GGGACAGACTTCACT
CTCACCATCAGCAGA
CGGAGCCTGAAGATT
TTGCAGTGTATTACT
GTCAGCAGTATGGTA
GCTCAACGTTCGGCC
AAGGGACCAAGGTG
GAAATCAGACGAACT
GTGGCTGCAATCTGT
CTTCATCTTCCCGCC
ATCTGATGAGCAGTT
GAAATCTGGAACTGC
CTCTGTTGTGTGCCT
GCTGAATAACTTCTA
TCCCAGAGAGGCCAA
AGTACAGTGGAAGGT
GGATAACGCCCTCCA
ATCGGGTAACTCCCA
GGAGAGTGTCACAG
AGCAGGACAGCAAG
GACAGCACCTACAGC
CTCAGCAGCACCCTG
ACGCTGAGCAAAGC
AGACTACGAGAAAC
ACAAAGTCTACGCCT
GCGAAGTCACCCATC
AGGGCCTGAGCTCGC
CCGTCACAAAGAGCT
TCAACAGGGGAGAG
TGT (SEQ ID NO: 13)

GGGCCAGGGAACCCTGGTCACCGTCT
CAAGCGCCTCCACCAAGGGCCCAICG
GTCTTCCCGCTAGCACCCAGCAGCAA
GAGCACCAGCGGCGGAACAGCCGCCC
TGGGCTGCCTGGTGAAAGACTACTTC
CCCGAGCCCGTOGACCGTGTCCTGGAA
CTCTGGCGCCCTGACCAGCGGAGTGC
ATACCTTCCCCGCCGTGCTGCAGAGC
AGCGGCCTGTACAGCCTGAGCAGCGT
GGTGACAGTGCCCAGCAGCAGCCTGG
GAACCCAGACCTACATCTGCAACGTG
AACCACAAGCCCAGCAACACCAAGGT
GGACAAGAAGGTGGAACCCAAGAGC
TGCGACAAGACCCACACCTGTCCCCC
CTGCCCTGCCCCTGAACTGCTGGGCG
GACCCAGUGTGTTCCTGTTCCCCCCAA
AGCCCAAGGACACCCTGATGATCAGC
CGGACCCCCGAAGTGACCTGCGTGGT
GGTGGACGTGTCCCACGAGGACCCAG
AAGTGAAGTTTAATTGGTACGTGGAC
GGCGTGGAAGTGCATAACGCCAAGAC
CAAGCCCAGAGAGGAACAGTACAAC
AGCACCTACCGGGTGGTGTCCGTGCT
GACCGTGCTGCACCAGGACTGGCTGA
ACGGCAAAGAGTACAAGTGCAAGGTC
TCCAACAAGGCCCTGCCTGCCCCCAT
COAGAAAACCATCAGCAAGGCCAAG
GGCCAGCCCCGCGAGCCTCAGGTGTA
CACACTGCCCCCCAGCCGGOGATGAGC
TGACCAAGAACCAGGTGTCCCTGACC
TGTCTGGTGAAAGGCTTCTACCCCAG
CGATATCGCCGTGGAATGGGAGAGCA
ACGGCCAGCCCUGAGAACAATTACAAG
ACCACCCCCCCTGTGCTGGACAGCGA
CGGCTCATTCTTYCCTGTACTCCAAGCT
GACCGTGGACAAGAGCCGGTGGCAGC
AGGGCAACGTGTTCAGCTGCAGCGTG
ATGCACGAGGCCCTGCACAATCACTA
CACCCAGAAGTCCCTGAGCCTGAGCC
CCGGC (SEQ 1D NO: 14)

TPP2016

GCACAAGACATCCAG
ATGACCCAGTCTCCA
GCCACCCTGTCTGTG
TCTCCAGGGGAAAGA
GCCACCCTCTCCTGC
AGGGCCAGTCAGAAT
ATTAATAGAAACTTG

GAAGTTCAATTGTTAGAGTCTGGTGG
CGGTCTTGTTCAGCCTGGTGGTTCTTT
ACGTCTTTCTTGCGCTGCTTCCGGATT
CACTTTCTCTAAGTACCGTATGGATTG
GGTITCGCCAAGCTCCTGGTAAAGGTT
TGGAGTGGGT I TCTCGTATCGGTCCTT

CTGGTGGCAAGACTACTTATGCTGAC
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GCCTGGTACCAGCAG
AAGCCTGGCCGGGCT
CCCAGACTCCTCATC
CATACCGCATCCACT
AGGGCCCCTGGTGTC
CCAGTCAGGATCACT
GGCAGTGGGTCTGGA
ACAGAGTTCACTCTC
ACCATCAGCAGCCTG
GAACCTGAAGATTTT
GCAGTGTATTTCTGT
CAGCAGTATGCTAGC
CCACCTCGGACGTIC
GGCCAAGGGACCAA
GGTGGAAATCAAGC
GAACTGTGGCTGCAC
CATCTGTCTTCATCTY
CCCGCCATCTGATGA
GCAGTTGAAATCTGG
AACTGCCTCTGTTGT
GTGCCTGCTGAATAA
CTTCTATCCCAGAGA
GUGCCAAAGTACAGTG
GAAGGTGGATAACG
CCCTCCAATCGGGTA
ACTCCCAGGAGAGTG
TCACAGAGCAGGAC
AGCAAGGACAGCAC
CTACAGCCTCAGCAG
CACCCTGACGCTGAG
CAAAGCAGACTACG

AGAAACACAAAGTCT

ACGCCTGCGAAGTCA
CCCATCAGGGCCTGA
GCTCGCCCGTCACAA
AGAGC
TTCAACAGGGGAGA
GTGT (SEQ ID NO: 15)

TCCGTTAAAGGTCGCTTCACTATCTCT
AGAGACAACTCTAAGAATACTCTCTA
CTTGCAGATGAACAGCTTAAGGGCTG
AGGACACGGCCGTGTATTACTGTGCG
AGAGAGAAAACGTCGGATCTATCGGG
GAGTTATTCTGAGGCCCTTGACTACTG
GGGCCAGGGAACCCTGGTCACCGTCT
CAAGCGCCTCCACCAAGGGCCCATCG
GTCTTCCCGCTAGCACCCAGCAGCAA
GAGCACCAGCGGCGGAACAGCCGCCC
TGGGCTGCCTGGTGAAAGACTACTTC
CCCGAGCCCGTGACCGTGTCCTGGAA
CTCTGGCGCCCTGACCAGCGGAGTGC
ATACCTTCCCCGCCGTGCTGCAGAGE
AGCGGCCTGTACAGCCTGAGCAGCGT
GGTGACAGTGCCCAGCAGCAGCCTGG
GAACCCAGACCTACATCTGCAACGTG
AACCACAAGCCCAGCAACACCAAGGT
GGACAAGAAGGTGGAACCCAAGAGC
TGCGACAAGACCCACACCTGTCCCOC
CTGCCCTGCCCCTGAACTGCTGGGCG
GACCCAGCGTGTTCCTGTTCCCCCCAA
AGCCCAAGGACACCCTGATGATCAGC
CGGACCCCCGAAGTGACCTGCGTGGT
GGTGGACGTGTCCCACGAGGACCCAG
AAGTGAAGTTTAATTGGTACGTGGAC
GGCGTGGAAGTGCATAACGCCAAGAC
CAAGCCCAGAGAGGAACAGTACAAC
AGCACCTACCGGGTGGTGTCCGTGCT
GACCGTGCTGCACCAGGACTGGCTGA
ACGGCAAAGAGTACAAGTGCAAGGTC
TCCAACAAGGCOCTGCOTGCCCCCAT
CGAGAAAACCATCAGCAAGGCCAAG
GGCCAGCCCCGCGAGCCTCAGGTGTA
CACACTGCCCCCCAGCCGGGATGAGC
TGACCAAGAACCAGGTGTCCCTGACC
TGTCTGGTGAAAGGCTTCTACCCCAG
CGATATCGCCGTGGAATGGGAGAGCA
ACGGCCAGCCCGAGAACAATTACAAG
ACCACCCCCCCTGTGCTGGACAGCGA
CGGCTCATTCTTCCTGTACTCCAAGCT
GACCGTGGACAAGAGCCGGTGGCAGC
AGGGCAACGTGTTCAGCTGCAGCGTG
ATGCACGAGGCCCTGCACAATCACTA
CACCCAGAAGTCCCTGAGCCTGAGCC
CCGGC (SEQ ID NO: 16)

]
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TPP2019

GCACAAGACATCCAG
ATGACCCAGTCTCCA
GCCACCCTGTCTTTG
TCTCCAGGGGAAAGA
GCCACCCTCTCCTGC
AGGGCCAGTCAGCGT
GTTAGCAGCAGCTAC
TTAACCTGGTACCAG
CAGAAACCTGGCCAG
GCTCCCAGGCTCCTC
ATCTATGGTGCATCC
AGCAGGGCCACTGGC
ATCCCAGACAGGTTC
AGTGGCAGTGGGTCT
GGGACAGACTTCACT
CTCACCATCAGCAGA
CTGGAGCCTGAAGAT
TTTGCAGTTTATTACT
GTCAGCAGTATGATA
GTACGCCTCCGCTCA
CCTTCGGCGGAGGGA
CCAAGGTGGAGATCA
AACGAACTGTGGCTG
CACCATCTGTCTTCA
TCTTCCCGCCATCTG
ATGAGCAGTTGAAAT
CTGGAACTGCCTCTG
TTGTGTGCCTGCTGA
ATAACTTCTATCCCA
GAGAGGCCAAAGTA
CAGTGGAAGGTGGAT
AACGCCCTCCAATCG
GGTAACTCCCAGGAG
AGTGTCACAGAGCAG
GACAGCAAGGACAG
CACCTACAGCCTCAG
CAGCACCCTGACGCT
GAGCAAAGCAGACT
ACGAGAAACACAAA
GTCTACGCCTGCGAA
GTCACCCATCAGGGC
CTGAGCTCGCCCGTC
ACAAAGAGCTTCAAC
AGGGGAGAGTGT
(SEQ ID NO: 17)

GAAGTTCAATTGTTAGAGTCTGGTGG
CGGTCTTGTTCAGCCTGGTGGTTCTTT
ACGTCTTTCTIGCGCTGCTITCCGGATT
CACTTTCTCTCGTTACGCTATGTATTG
GOGTTCGCCAAGCTCCTGGTAAAGGTT
TGGAGTGGGTTTCTCGTATCTCTCCTT
CTGGTGGCAAGACTCATTATGCTGAC
TCCGTTAAAGGTCGCTTCACTATCTCT
AGAGACAACTCTAAGAATACTCTCTA
CTTGCAGATGAACAGCTTAAGGGCTG
AGGACACGGCCGTGTATTACTGTGCG
AGACTGTCTCAAACTGGTTATTACCCT
CACTACCACTACTACGGTATGGACGT
CTGGGGCCAAGGGACCACGGTCACCG
TCTCAAGCGCCTCCACCAAGGGCCCA
TCGGTCTTCCCGCTAGCACCCAGCAG
CAAGAGCACCAGCGGCGGAACAGCC
GCCCTGGGOCTGCCTGGTGAAAGACTA
CTTCCCCGAGCCCGTGACUCGTGTCCTG
GAACTCTGGCGCCCTGACCAGCGGAG
TGCATACCTTCCCCGCCGTGCTGCAGA
GCAGCGGCCTGTACAGCCTGAGCAGC
GTGGTGACAGTGCCCAGCAGCAGCCT
GGGAACCCAGACCTACATCTGCAACG
TGAACCACAAGCCCAGCAACACCAAG
GTGCGACAAGAAGGTGCGAACCCAAGA
GCTGCGACAAGACCCACACCTGTCCC
CCCTGCCCTGCCCCTGAACTGCTGGGC
GOACCCAGCGTOGTTCCTGTTCCCCCCA
AAGCCCAAGGACACCCTGATGATCAG
CCGGACCCCCGAAGIGACCTGCGTGG
TGGTGGACGTGTCCCACGAGGACCCA
GAAGTGAAGTTTAATTGGTACGTGGA
CGUGCGTGGAAGTGCATAACGCCAAGA
CCAAGCCCAGAGAGGAACAGTACAAC
AGCACCTACCGGOGTGGTGTCCGTGCT
GACCGTGCTGCACCAGGACTGGCTGA
ACGGCAAAGAGTACAAGTGCAAGGTC
TCCAACAAGGCCCTGCCTGCCCCCAT
CGAGAAAACCATCAGCAAGGCCAAG
GGCCAGCCCCGCGAGCCTCAGGTGTA
CACACTGCCCCCCAGCCGGUGATGAGC
TGACCAAGAACCAGGTGTCCCTGACC
TGTCTGGTGAAAGGCTTCTACCCCAG
CGATATCGCCGTGGAATGGGAGAGCA
ACGGCCAGCCCGAGAACAATTACAAG
ACCACCCCCCCTGTGCTGUGACAGCGA
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CGGCTCATTCTTCCTGTACTCCAAGCT
GACCGTGGACAAGAGCCGGTGGCAGC
AGGGCAACGTGTTCAGCTGCAGCGTG
ATGCACGAGGCCCTGCACAATCACTA
CACCCAGAAGTCCCTGAGCCTGAGCC
CCGGC (SEQ ID NO: 18)

| TPP2803

AGCGAATTIGACTCAG
GACCCTGCTGTGTCT
GTGGCCTTGGGACAG
ACAGTCAGGATCACA
TGCCAAGGAGACAG
CCTCAGAAGCTATTA
TGCAAGCTGGTACCA
GCAGAAGCCAGGAC
AGGCCCCTGTACTTG
TCATCTATGGTAAAA
ACAACCOGGCCCTCAG
GGATCCCAGACCGAT
TCTCTGGCTCCAGCT
CAGGAAACACAGCTT
CCTTGACCATCACTG
GGGCTCAGGCGGAA
GATGAGGCTGACTAT
TACTGTAACTCCCGG
GACAGCAGTGGTAAC
CATCTGGTATTCGGC
GGAGGGACCAAGCT
GACCGTCCTAGGTCA
GCCCAAGGCTGCCCC
CTCGGTCACTCTGTT

GAAGTGCAGCTGCTGGAAAGCGGCGG
AGGCCTGGTGCAGCCTGGCGGATCTC
TGAGACTGAGCTGTGCCGCCAGCGGC
TTCACCTTCAGCAGCTACAGAATGAG
CTGGGTGCGCCAGGCCCCTGGCAAGG
GACTGGAATGGGTGTCCCGGATCTAC
AGCAGCGGCGGCAGAACCAGATACGC
CGACAGCGTGAAGGGCCGGTTCACCA
TCTCCCGGGACAACAGCAAGAACACC
CTGTACCTGCAGATGAACAGCCTGCG
GGCCGAGGACACCGCCGTGTACTATT
GCGCCAGAGAGAAGGCCAGCGACCTG
AGCGGCAGCTITAGCGAGGCCCTGGA
TTATTGGGGCCAGGGCACACTCGTGA
CCGTGTCTAGCGCCAGCACAAAGGGC
CCCAGCGTGTTCCCTCTGGCCCCTTAT
AGCAGAAGCACCAGCGAGTCTACAGC
CGCCCTGGGCTGCCTCAGTGAAGGACT
ACTTTCCCGAGCCCGTGACAGTGTCCT
GGAACTCTGGCGCCCTGACAAGCGGC
GTGCACACCTTTCCAGCCGTGCTGCA
GAGCAGCGGCCTGTACTCTCTGAGCA
GCGTCGTGACTGTGCCCAGCAGCAAC
TTCGGCACCCAGACCTACACCTGTAA
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CCCGCCCTCCTCTGA
GGAGCTTCAAGCCAA
CAAGGCCACACTAGT
GIGTCTGATCAGTGA
CTTCTACCCGGGAGC
TGTGACAGTGGCCTG
GAAGGCAGATGGCA
GCCCCGTCAAGGCGG
GAGTGGAGACCACC
AAACCCTCCAAACAG
AGCAACAACAAGTA
CGCGGCCAGCAGCTA
CCTGAGCCTGACGCC
COAGCAGTGGAAGTC
CCACAGAAGCTACAG
CTGCCAGGTCACGCA

GGAGAAGACAGTGG
CCCCTGCAGAATGCT
CT (SEQ ID NO: 19)

I
T
L

TGAAGGGAGCACCGT

CGTGGACCACAAGCCCAGCAACACCA |
AGGTGGACAAGACCGTGGAACGGAA
GTGCTGCGTGGAATGCCCCCCTTGTCC
TGCCCCTCCAGTGGCTGGCCCTTCCGT
GTTCCTGTTCCCCCCAAAGCCCAAGG
ACACCCTGATGATCAGCCGGACCCCG
AAGTGACCTGCGTGGTGGTGGATGTG
TCCCACGAGGACCCCGAGGTGCAGTT
CAATTGGTACGTGGACGGCGTGGAAG
TGCACAACGCCAAGACCAAGCCCAGA
GAGGAACAGTTCAACAGCACCTTCCG
GGTGGTGTCCGTGCTGACCGTGGTGE
ATCAGGACTGGCTGAACGGCAAAGAG
TACAAGTGCAAGGTGTCCAACAAGGG
CCTGCCTGCCCCCATCGAGAAAACCA
TCAGCAAGACCAAAGGCCAGCCCCGC
GAGCCCCAGGTGTACACACTGCCTCC
AACGCCGOGGAAGAGATGACCAAGAAC
CAGGTGTCCCTGACCTGTCTCGTGAA
AGGCTTCTACCCCTCCGATATCGCCGT
GGAATGGGAGAGCAACGGCCAGCCC
GAGAACAACTACAAGACCACCCCCCC
CATGCTGGACAGCGCGGCTCATTCTTC
CTGTACAGCAAGCTGACAGTGGACAA
GTCCCGGTGGCAGCAGGGCAACGTGT
TCAGCTGCAGCGTGATGCACGAAGCC
CTGCACAACCACTACACCCAGAAGTC
CCTGAGCCTGAGCCCTGGC (SEQ ID
NO: 20)

[0083]

RIEIR P [ EE A AL X
[0084]

SR Y A B R BE R AR X
[0085]

BT X ) D DR IER B
[0086]

EHAN ST R, & B IR > T-9mtD 5 AT B
Wb, Hrb iR & & 1% E SEQ ID NO: 2.4.6.8 1 10 S LR T4 1) 56 4 m] A5
X, 8 &A% E SEQ ID NO: 1.3.5.7 F1 9 IR IEIR 7 41 2 5 vl AR [X, DA K =5 B n] AR [X BY

£ Be St S, 2 BRI 7> Tt 5 AT B H 255 Ha s JisestE (2 S
AT o BABRARIREESS & RTiE, b prid iR 5 S5A % H SEQ 1D NO: 2.4.6.8 AT 10

£ —BE St S, 2 BRI 7> Tt 5 AT B H 455 Ha#l Jises (2 S
AT « BATHARRESS & 1 PiiR, Hrh priddiia & 5% B SEQ 1D NO: 1.3.5.7 M9 A

I, IR SRR B G 6 L SR ) B T B LA TP R 200 B B IR

I IR, DL SR 16 240 .

(00871 YA £1 X AT B HITHL KT 7775

22/30 1T

gh BN AT B [ histis 1t

BT B LA T DU AE A R AR T RIA ARy S AL A, PR IR 7 A i A AR
WA R W St T Sz R S DU I T AR X A B T RBEUE, S AR EIRT 51 IR
A DMEE S T A 118 A b s g BRIk . AR, H T 7742 5 N AT B H 455 1) 88 e [
PRI B TE TS VR AT VRS « Ca) R gt e BEDUR AL IR 7 T Fe e 207 B4R A 5 (b) 55
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FefE EAML, DAELERE 32 4 M b 20k B sE BE LA, A0 (o) AR 1 70 B BAfAk B AL i B S
A, For B i A% R 73 1 L5 g i B e B BUAR AR IR 471

foog8]  fE—/Mil T Hr, v T RIS PUA B G B Kl FR Ak o 1 AR S HORIRIF Y
2 1 F8 73 B2 A A B A L 1Y) DNA 7 N RN B P, 45 35k R 5 2 s AR 647 1) e 271 T 4
VEHESE . fEZ BT 30, ARG “ AT R OB SR DU R X R IE B B8R N, 49 7E
AR PAY ) S RT3 1) e 270 R 3 G 05 e A ik PR ) 2 S AR B ) i R DD i o ZRIA LA AT
AR P 51 18 B0 5 A i 2RI T T2 40 MOAH 28 o AR B ik DR NI 0 4 2k PRI PT A9
AN T3 T HIBAR N, BORT B AR, oA BRI AN AR R R IR BRI o A4 ERDE o i o 7 7% (48
UNAE FAAR RS R BORI 8044 b B T AN BRI A7 s R 4, Bt RANAFAE BR A 6 i, D)~ i 420D
TANBEAR A o AR SRR B HTAR C A BN g A] AR [XRT LR T 3 F T AR AT 444 )
PR () A HTARBE R 0 A N 22 9 L) o 5 () A 2 ) B 1 i X AN AR B 1B E X AR 3R A K
A, 453 VI X BES 3R I — A2 S CH X BT B &£, 9+ H VL X B 5 84A A Y
CL X B AT A% 3 .

(00891  Jy Ah el AT 5 AR, B 2 R IA HAK RS A A (2 i3k M\ T T2 40 I ) B AR B 0 WA A
JIK o PO S DR AT DL o [ B3R I, 01545 9 IR 5 P4 B 2k DR # ORI e A 4%« 15 5 IR
A DA A e B3R A S 5 IR YR A5 5 ik (BIR B AR e sk s AR B B S 5 00 - BR$TIAREE
G B R 2 b, B 2H Ak BAAR A w5 ) 1 3 40 P P A B R DR R AR B R 1 o ARTE M
WA AFE R BT G sR T S AR R R o (a0 2 B RS 5D, HAEHI P EE R
K B3 s B B RE . 2R 15 2 4145 W 7E Goeddel ;Gene Expression Technology. Methods
in Enzymology 185, Academic Press, San Diego, Calif. (1990) H{5RIHiid . A%imts
RN D3N 2 PR AR IR B Bt , B0 65 R 7 e Z1 e 36 AT UBGR T an T IR IR 3R < fr &%
AT 40 M A 3 BT B A i B RaA KPS . T I LBl YT 32 4 M 2 0A B R R )
(45 5~ L35 45 5 LE IR L 30 40 L mb 1R v 7K B B 1 SRR R B oo i AR B B4
e (CCMV) I B 40 (SV40). [l 5 (il 0 Jitos 75 = 20 15 31 CAMLP ) DA 22 983 1) )5 51
T/ B sRT . AR ARHE, W DU R AR R T A, B Wi A SR R B T B - BREE A
JRET

[0090] [y A4 Ik DR RN 45 51 2 A, B 2H A s A mT A4S AT 5 A1 B 4 4 i 1 A
FE 40 A AR ST B (B a0 A R D AT IR AR IC L DR . AT IR AR A 5 R e g 2
P CL gl NN IR 1E 3 40 R B (S 00 an 438 Axel 55 NI 36 [ £ R 5 4, 399, 216 ;
4,634, 665 ;A1 5, 179, 017). 40, 38 % AT Bebric Mok R E0A 2 51N A 18 32 40 i 5
BEXT 250 (5140 GA18 ] 55 2 B R B P PE . Al bnic M3k R ] 1 4 — &R id
JiR B (DHFR) B[R] (G [R] 28 R 16 15 / 473 —id e dhfr— 1 T4 {8 HD A1 neo £ [K (H
F G418 iEFR).

(00911 S TR BE A B BE A RIA , T AR RN G i B B AR B ) — A B A RIA A
FegeRTE EANMAN o B A INHARTE “ 5 Gy 16 o 3l H T4 AR DNA 51N R B E A% T
FAUML N )2 ZARERIEOR, a0 v 2 L BEIR S UTTE . DEAE— i SR 5 Y55 . OB EHR |
REMS 7L J5A% B A% 15 T 40 i A Pk, (BAE B AZ AN M B 45 L3001 T 40 T i Bk sk
T SRR, DR A I 28 A A0 I LR o) W L 3 0 4 i L D A 4 Y 5 T R 2k L A 3 24
18 B ARSI PR . T2k F A U4 1 il L sl P 1 32 40 P P 451 - 0 8 v [ R BR BE
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(CHO #Hiff0) (U35 7F Urlaub F1 Chasin, (1980)Proc. Natl. Acad. Sci. USA 77:4216-4220
IR dhfr— CHO 4Hf, 55 DHFR Wl iEFric¥— M A, Flanin R, J. Kaufman 1P, A.
Sharp (1982) Mol. Biol. 159:601-621 1 frik) NSO ‘& fifiJed 41 . COS 4H i HKB11 4 £l
SP2 2l o 4w AT I R 1) B 4H Rk A 51 NI L3 W01 32 40 B P B, oA ik 1 2 4
P35 7% — B[R] 47 A2 72, BT i ) B2 DA SR VR FE 1 R 4R B R 0A , B AR 7 Wb 3 1
F AP A KRG IR N . 8 AR SR 0 A4 V2, 9 R K/ NFERR E AT L B 1
A2 0 RN B o, T LMK 77 38 vp RIS AR
[0092] B DL /7 D70 5 B 1R 19/ i

PO 005 i I R R VR AL S P A EAE A, B R R AR R AL TN AN BB A
1255 CDR /1. AUk, 7E CDR P IR IETR T HILEAN I PiiR 2 A bk CDR MW7 51 B8 2 414k
4 CDR J7 41 4 57 K 2 Fuhu kb J5i A HAE F Bt DARR I 38 i A R I8 B SRk R IA B AU e
RIRAFAE IR R VR B A HiiA, Frid RIS AR OFER M 2k B B A A R E A F 4t
PR BRI ZE 7 A bR B R e R SR AEAE BB ) CDR /7241 (Z WL Il Riechmann, L. %A,
1998, Nature 332:323-327 ;Jones, P. %5 A , 1986, Nature 321:522-525 ;#1 Queen, C. %%
N,1989, Proc. Natl. Acad. Sci. U.S.A. 86:10029-10033). KWL FHITTLAEH A
F 1) DNA BI04 28, HALFE A RPUARIE R T 51 o 1XEFh R 7 5 E T BB TR IR R 7 41, RN
EATAEFE SR AR L R, FUE B 40 R TR V (DD ] B . A b IRIE
52 PUAAR I EEAS DNA J7 1), DL B30T 1) £ B 5 SR aa ok iy I8 L AR ALL ) &5 G e PR 1) S B
Mk (W W0 99/45962)
[0093] 5Bk CDR [X [ 73 B4 AN A2 55 77 4130 8 X T-1X 4N H B2 298 1. &850 5 41 Tl
E AP 2 0] AR FGE LR X B s B 2 Ak ] AR LR . Bl R P AR S A T HE 78 il AR (X
[R5 . EBEANARBE AT T 7 45 8 1 BT RE HR A D), I HAME B A PR i
PEo NI, AR R R HT 3T T RIE WA 7 IER TS, R cDNA 741 R]
PLE I EREEL PCR § 1 5 & M E R HRA & v B CH:, A AR X w] DIAE A —H 1 &
S BTG A, H Hadid PCR & 1441 & DA 4 BN G T A8 X v f o it A2 B AT 1 ol
B BB AR 5 BRI 7 r s B e S I I . EBE AN R B IR R Y 41
TRHE R ER T IR E S A, DL B A 5 KA F 5 A B 2L R dm i Be 1 & R V 7
Fllo B R BE AR EE Y 5 T AR RAR T F1 . B dn, 5 S A% IR A £ 4t 7, DAt 5
WA AN PCR 31 s BB IR AR 4R 7 s iR Kozak LN (Kozak, 1991, J. Biol.
Chem. 266:19867-19870) 5 A\ ;3 H.FR il i & 4% fuiss BB PR 4 67 L ek FilF. X T8
RN A2 B ] AR X, EAH L) A G B S % 1 R R R £ R s A, AT Ak 1) e B AR 7 ) = e e e
JF B 53 R 30-50 MZEFBRES 7o W T RF 4 0E , SEA% IR vT DA C il B 28 WU A, Lk
150-400 MZE RN X B ekl 5 FEBIMR L 4 150-400 MZH BRI PCR 473874
[0094]  JE T, BN AT AR X SEA% HF R 2K 23 G A e, L 0 FE 9 16 DLAR i A B2 & PCR
P XL E S PR S E T PCR T G416, DU RGGE 2 AR X . 16 W] A5 B2 7E PCR ¥ 3 A
FH A BRI X E S B, DUAE AT DL 5 th v P B SRR SR M s AR N I B
P ) B AN AR ] AR X B e 5w BRI S B 1 BRI AG E R X3 JERIEE . 2 RIR TR
AL S 2 b P A A, DB R ISR AR A . ST IR B R IR A AR mT LA &5 e i — 2K
i, LYY, 2 A0 i Ge sl o e G B0 AN, Birid A 32 40 B Bl i k& DR B30 A 2 ik
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(PfE E4IfL . 755 — 5T, APTAT B HPUR R 45 H e s T & 25049 LA G NPT AT B H
Pudss, HORE 5 AT B GG IhEE. 19140, 5o FE DA B RE F 1 46 0 I B AR B X ) — A
8% > CDR A LA 5 250 19 A M ZE X AT CDR 204, LA 4 53 A BB L Bid& i A 3T AT B 1
EIREN
(00951 71 AT B H mAbHIEAEL 5

PUAT B H mAb RO &E D R A 25 il e AT 0
[o096] 3K 4 W T AE FXa 3G ALEEINLINE 1, 40 AT BH mAb TPP2009 1 TPP2803 7EK H £
AN B L R BT RK
[0097] & 4 — TPP2009 Al TPP2803 7E K H %S4 Fk () i 2% i AR B DI 2

: - HEM AliiE
P 1 ol 25 HEM Al H:inmk;;_ﬁ
. (ECgnM) | (LinM&asl EC,) o ;
| . i Ce)
| 2009 | 2803 | 2009 | 2803 | 2009
FXa- 316 A6 5 0 30 52 dPT ]I
A | 105 | 24 | a7 | 27 | 9.0 |
5 ! ‘ ! a _
! —_—— S— ...i. i —.—.. —— -\.: — _—i - -n-—. ——— —na -
| /s | NDR | ND | ND | ND |  NDR
kB | NDR | ND | ND | ND | ND .
£ s SUSNSS! VSR, FA— Y
@ | 257 | W | 105 | ND | NDR |
| S | ‘S __:_ U FCRN ___.: I L B L
'JMtk | NDR | ND | ND | ND |  NDR
| BB L 55 | np 0 43 | ND L 139

(Cyno)

NDR : JC 1B N2, ND < AR E , dPT <A B (14 Bk Al s BT 1], HEM-A < ILACH A T .
[0098]  7E FXa JEALEEI I E F, $T AT BH mAb TPP2009 A1 TPP2803 1 34 &~ HH#E A IE
W LSRRI AC A I AP R B TR, Bk, 78 FXa 36 A&l 2, TPP2009 o H7E
IR RN A A I 28 H R B DR, 430 B A7 10.5 nM AT 4. 7 nM [ ECopo 7E FXa ¥
Ak I 5E 1, TPP2803 2o H AE N TR MR AN ML AT A I AR R B, 73l B 2. 4
F1 2.7 nM ¥ ECype
[0099] S 4b, {8 FH FXa 3 ALEEILIN 5, $L AT B H mAb TPP2803 ‘&7 M 7E I H A ML A i
o3 KBS IR A 3 P D8 L[] PR 7 R A PR 4 o, i P 12 B CT <R IMLAST [R], HEM-A < IfiL
I A L.

[o100] & 13 AR E AL St AR F TRt AT B H mAb TPP2803 F44 {2 &t
o FEFF AL St A AL b, 75 LMWH 146 S 900t FH TR S, 6F FECFD TPP2803 X H It B[] £
YER B R T 14 . 5 PBS W LMWH J5 f HS I e [e) A B, 76 LMWH FRJUR 42 i (3mg/kg
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8 30 mg/kg TPP2803) JitiiFH J& iy HH I IS ) 2 25 PAIK . P& 15 rh o, £2 R il (3mg/kg
8 30 mg/kg TPP2803) B [H M MamR IR A tE I f5, © A LIS [A] 2 25 AN [F] T+ PBS (p<
0. 05 sl TR S B2 M) . & 16 W 7R 178 LMWH A4 44 st FH /i A0 JS , XJ B8 A TPP2803
XPRAMLAVER « TPP2803 (3 mg/kg A FH X} HEBR IR £0KE 81 139 27 HE 7E LMWH Jiti i 1 2%
I P 2 A O D T A EE ) R 25 1 .
(01011  ZH4 &Y

WAL A EY), HATIRIT A RERIPT AT B H 55 BEPUAAR RN 245 52 1] 45252 (1) 4%
A o QAR AT 1, 2] 25 AT 42 52 (R B8R R X RE D 5, 0 mT DU I P R 2 v DA S B 1)
s FasE Hl5R, I HAN S X B B BB AR G E N . PERE AR 5] 7 & AR AR A
ST R A, S HAAFE K, B =2 ZE R ERERE , B A, SR W SN A . H At A o
fE E. W. Martin [#J Remington’ s Pharmaceutical Sciences F#iik. HWRHEWKEH
BIT AR B> — P s fEhUA
[0102] 245 ] 4252 I BB HE J0 TR /K W VR 2 B30 DA R FH T W i o) 8% DI 1 3 SV B
SIEUARRTCE A R o LSS BRI T 25 543 Y i s 2 AR AU L A . A7
—LL S 7 AL T B AN . AT ARSI AV LA IR AR EOE A T A
IR L AN P S5« BAARTT DU S B B WK 40 2 JolE Qo anH- i 73— BRI A
RO LA EREVHE B B . 72— 2B 00T, A KA S a5 S5 57
W LanwE, 2 JolE W H F R L (L BN R B A .
[0103] TG B vl v S W T DUIE I Nl g AT i 4% « 7R R IS A S DL 7 B & Lk
AN Ay 2 — B A — 2B N IE R, Bl S D TG R . — e, i e
FEHEA B N T E NN AT 6 £, BT TR A & A AR 8 i Ak B B
FZE S 1) B 75 A B 3o 72 FH T 48 DG 1R T VRS A E B R R s LT, — L) % T
e B TR R TR (R, 3RG>k B H S0 A o B e BV VR 14 1 o n A Av] 57
A BT R A R AR
[0104]  ZG2HH i

B REBUAR T LU 9697 B 1, A TR 97 BAE AT SRS PRk I Sk = BURGE . a0,
T IR R STt 7 28 1) SR v RE LR AT LUOR T FEIT AT B H 5 R R AH BLAE T, BTl K4y ] LA
BFEH T Xa 8K F 1a. By REPiAEA 7E kg 09967 H a7 &, Fnid b i 5 as
A9 400t /N AR IR/ L /IR B b R I R (437 2 L A A AN B AILACH ©) o b2
50T DUIE I 25 A I 75 2 10 B8 38 it VR 7 A A P AT B H o BE PR T IR YT » B e
PRI TE 3 DI 91 2 ) 45 R0 I Hp RO RS Sz sl 0 W I ys Ty TR BRI iR . TR, 18 3R
PR T4 50 i (8] 107 7%, HARES A S B E G IT B RERNPTATB H 3
SEREPUA.
[0105] 77— 5 e, BT AT B H HUiRmT LLRAE AT 3697 B9 835 1277, 64 an
Horb AT H 9697 WO E B 1R .
[0106]  BUfkn] ARME B —y7 ke 5 Homyr vk A & DU v b i et . a0, —Fhei 2 Mt
A 5L R 7 an R 7 VITa, B VITT 8GR 7 IX B35 Rt FH A A 9097 O 2 A
FHEY o 782 /0 — 285 77 2, FH TR 7 AR I A SRAS 1 4t 1k = Bk 3 7 V0 FE e F
(a) F—EM 5 NHLH R AL S L EPUE F (b 28 =& pIK -+ VIIT 8iH
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T IX, Hop Pk 28 — A 28— — A RO TR Y7 A s = Bl P o 75 2/ b — s 77 2,
F TR 7 8% P A RAT 1 B LR = BER B I T A4S « () ZB—E RS NHR A i
EAMHF L5 A BT FEBUAR A1 (b) 285 SR VITT 8K+ IX, Hh prid s —RIsE — &
— A B TR TT BT iR sl = B, FF Hadt— D A AL R A PR VI i f2 2
PRI A A E R BEPUAR A 7 VIIT 8iH - IX A G R AMAEY), Hrh ik H &1
ANERF VIT. “H VITEIERFE 5 VIT MFEF Vila. XL 597757 B R M+ 1)
W FFREMER . FR [ B ATV B AR IR T A4 B A, BT B FRR ST 2545 H 4
FF L B AE — P &4 R RO I AE — D, I H 4 2 FEECHI I, 75 K 20 [F] B 1) 8 [R] B () (2
FEAR [RIYETT W
[0107]  7E—4850ja 77 S, A SCHAIR 1) — FhER Z Mk n] LA G480, AR e ik i Bt
A1, A ST IR (R A o B A ek i B 22 e ) 2 [ Tt FH A9 DA o 38 97 I A s B At il of P
WA .
[0108] 2G4l -A T LARg B AMite T B A0 A 8 B fOX %, 55 s AR vT DABE
HR I AR 4D 7 AR T L0 S BRZE T T VA B L, W DA A A I s IR = A B T
A2
[0109]  ZH-GW T AR Jy#Eyds i slcai ad 14 S eyt T 75 B0 & . ilan, 7y Fab Jr B
PRI FAZS B Y i FH P A2 0. 0025 E4) 100 mg/kg R £ 0. 025 £ 0. 25 mg/kg. %]
0.010 %7 0. 10 mg/kg B{Z 0. 10 %7 0. 50 mg/kg W& M TELHIE, 1E )y Fab Fr B A
TERIA K B PR TT BALLZ) 0. 001 224 100 mg/kg #RH / 73%0.27 0. 0125 229 1. 25 mg/kg/
SR Z10.010 £450. 75 mg/kg/ 73 Eh£10. 010 £4) 1. 0 mg/kg/ 0 58h 8L 0. 10 £40. 50
mg/kg/ 3B 20 1-24 /NBE 29 1-12 /NEF L2 2-12 /N L4 6-12 /N L 2 2-8 /N L B
1-2 /BT HIBT . 0 TR v Kbk (B 58 8 2 XD F77E B A K B BT 1)t A, 7Rl & ]
PLANZ) 1-10 mg/kg A 4 2-8 mg/kg B 5-6 mg/kg. MK EKPiik@@EE N =12
e G A 1) = /INES B A R R AT o e A e TR L R EL A o AR ] DL R
= IREVRR A BN H— IR BTG
[0110]  J34b, AEW W AL H E2 T RSt T 8 . 10, 29 10 224 100 mg $iL AT B H Ht
P B B AT DAZ R VRS R — I RE R — R EsE H — Ui T B . A ST R YT,
“GRIT B AR EARPUAT B H R BEHUASUL R PR RI R T VITT 87 IX A A E, H
T ARG 0 A P R i B ) B8 DA A T 5 | R A U 7R ) AR A N T R 2 B R
. MEIRT A2 &R, QR0 ITHE YR o A ERRAE = B R F A AN &
R, I H AT DU I AR GURE RN 72 S il e
01111 ARAFFNE 877 AT LAARYE N 3 St 91 3k — 2045 2 R A, it S it 49 AS g B
DIAEART 75 X PR 1) 4 & BH 205 () Y
[o112]  siZjfifs] 1 — AR AT« AIAT B 4fifk

1 Enzyme Research 5256 %= (South Bend, IN), A2 4 4% Bl 4 iR 1) J5 ¥ (Carlson flI
Atencio 1982 ;Peterson #l Blackburn 1985), @it 7E T & — B fIgkE b2 F0 ZE 8 WA
IR Ai AT« FIATB o 15 2, KK B iR w1 5 0E / S5 UTUE i Bis R H T
# — RS (Pharmacia). FH NaCl BEJE 75 HF ATa FTATB :ATa FIATB 4r7lLL 0.8
M AL 1.3 M NaCl #E47 ¥t . BB 732 # )2 4T (HiTrap-Q, Pharmacia) i AT B it—224f
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fho ATa FTAT B R4 EE AN SEBERE AL IE I 25 1 57 SDS-PAGE 11 LC-MS HEAT PR o
[0113]  sjififsl] 2 — @i A AT IESE AT a FTAT B BRSNS H Al &

T RBERAFEEE , B4 duo—EST (8 nano ChipCube) K. MassHunter K4E
BN 2 B BT 49 4E Bioconfirm [ Agilent 6520 LC-MS 2%k, 3T H i & X I AT a
FUAT B o i HIEK A (bot tom—up) 7770 & WE A0 A7 8, 75 ik 77 v Hh 25 (1 pd it ik
HBEAT Arg—c JBEATTH AL, B J5 9 HE MSMS, DA e bl S A0 AT B S B4 K7 91 o 500 72 PR AN 5256
FiiE 4TI EE :Fragmentor HLJE 175v 1 430v.

[0114]1  sZjffi] 3 — AT HiRAEME AL

NFIG AT a FUAT B J@id NHS- ARV &R AL R M A Bk L A R AT Frid. X T
AR Y EA, AR E Ytk 2 PBS/Ca” 2y (Life Technologies Corporation,
Carlsbad, CA) W, LA 2B AT BEXT T AE M 2 AL S B0 A $ P AT AT i o ot 3k 8 1 R Aok
i i 7 NanoDrop | [#) 0D280 @47l & . 5 1 Joi b J5 7E = & (RT) T 5 -NHS- A&
(Pierce Thermo Scientific,Rockford, IL) —i&IEE 1 /M, PLAT:NHS- ZEWZ ) 1:5 Al
/BC 123 /R (RS | WA 2D IS A @i i BT ) PBS/Ca” el Wk AT 2
% . AR E &R & (Pierce Thermo Scientific, Rockford, IL), & AV H#LE
B AR il S SDS-PAGE 73 M AE R AT AT o AT B, I BATH BRI AED R E
9 -HRP (Pierce Thermo Scientific, Rockford, IL) 1 NH#R%E!, il & 13 55 BN 43 BTk o2
EEAL . EEALI AT BT BENE M@ FXa 060 E FAT IR . B A RALK AT o
FUAT B 5ARAEMZFAR AT« FIATB [ EGEL, FEAYDZA G OS] AT 0] 355 14 A (0 2
THFEAR, T LA A5 R 5 AR AL AT B FIAT a $4 ARV, IF B AT DUE ik %
PR AEEL BT P T AT B H &5 &7 16
[0115]  SIjfifs] 4 — gk WGk o] 4 e 7 ARV ik 1) N B v R B Ak R B

U ¥ 3 S M L1 9 AN Fab SCJ% (Dyax Fab310) dr ik BLdR S ME4E 5 AT BH 2K
Fab. SCEEE AR E / Fondaparinux 4541 AT a AR AT o #4746
R, FEH R R B AEM R E O ER b, 2 S X &R /Fondaparinux 456 1 AT B FZEY)
FALHI AT B BTV . X THEVEE, IFRE AWM ATa (AT a D) {E NS EIEES S
G . N T hAT B IRFFAEVEERI R (R R A BT, fEFTA =ik, MR mA
PRl it . fEVRIE S, & FERI TR hAT B F0 hAT B H 4 ek 45 & k47 0% 18, 78 Ho@it
ELISA 5t hAT a AT ik . XL fEILL 5 e AT B AHXT TR AT o EREAGHITRE.
St 785 hAT B H AT vAT B H W& AHXT T hAT a AT rAT a fR) 25 545 & ) vu e 3k — 2B St £ B
hAT B B N\HI FXa - E4MHIIIE . 5 BH M (Fab) EHERL 1gG1, 78 HEK293 41 i A
L E A A MR T . XA TgGl 78 AT FER I M 2K A hemA B 12 Fpadb A7)
2R, BT TGA W5 Rt Ifil g A= Bl 52 ) A1 dPT  CRARE 8 INL i S5 IR 1)) 02 , LI 58 4 1L it
EIP
[0116] Sl 5 — ELISA C(FGIEER A28 W B 5 20

¥ 2 ng/ml AR AL I AT Bt R 19 PBS ¥ W B 8% B 7 8 A & 2 (50ug/ml, JH
% —Natrium-5000, Apotheke, Fa. Ratiopharm) H %% 5§t 4E ¥ & & B B (Greiner,
781997) b 1£ 4°C NI BB 5 KA A PBST +/- I Rk, 3 ELHAE PBST +/- AT
R 5% FUAE 37°C N E M — /NI FEB SR 28R G » B I K 7E 355 2% v TR (FE PBST
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+/— FFZE A #) 5% L) H1 9 20ug/ml Fab 8% 4ug/ml IgG MIAMCHT, 3 BAFRAE SE TEE 1
AN o i R AR B =R AR S PAZZ P T 1gG POD (Sigma, A0L70) MIAMRH,
I HATARAE IR NI 30 2080, Amplex £0(In vitrogen, H3% #A22170) H T3&[F H,0,LA
1:1000 HAIl. 7E 30 7381 & Ja , ARAE DGR [ 245 1 7E Ex535, Em 590 ALiEAT 15048 .
[0117] St 6 — FXa EHMHIMIE - SHFZRM AT

RS ATB BiATa —EE, BB E R ATH 5. BEE¥ P mA ATB H
AT a HE AT . FN, £ KR RS 1011 200ng/ml FXa (HTI) A1 2001 50Kg/ml
Fluophen FXa % )¢JiE#) (Hyphen Biomed). ¥HufAk -ATHIR S HIPGE N FXa/ VDT
J HAE Ex360nm Fl Em465nm &b 57 R AR LG5 Ye 2 S8 . BT & B R BFI7E 100mM NaCl .
20mM Tris.2.5mM CaCl,.0, 1% BSA.0, 1% PEG8000 1347 .
[0118]  SEZf 7 — 7E FVITT = A ML A o i i A= il 52 (TGA)

AT BH BN 1:2 RYIFREAE HemA A IfLF i 2%, A LuM i i 2R FE 246 21 0. 015uM.
FF R AERF AP PR L 50nM B 2R EINN . B 54 80ul Hifk - FF & - M 2RVRAn
A 96 fL TGA B IS, Ik FL & A 20ul Ay PPP R IR HEY) . J4HCE T TGA X
2, I HAHLEEH 20ul FluCa (Fluo J&#) + CaCly) HEIERE NN . VR MIETT
60 738 . B I 2 AR R R
[0119]  SEHfI8 — FE/HIBANAT « FIAT B () AT #8222 o e ot i A Bl 52 (TGA)

BHAEMAB N 16nm ATa B ATB BN AT Sk . BEJEH AT 2 A 50nM ek
W BN BN o FF 80ul & ATH R HEPUAR 2 AT AT o BLAT B A IILRAE S
N 96 FL TGA AR FIFLIN, TR FLE A 20ul PPP k7 ei A vEY . AR B T TGA {X#3, I HLBE
J&#s 20ul FluCa (Fluo J&# + CaCly) 7 ECEIREANFLIN . UV R BIFFEE 60 70%h .
[0120]  Sjififf] 9 — 7E N hemA IL3E AN AT FEI I 3% P RO RR R St 0L 5t J5L st ()0 52 CdPT)

7E hemA ML H il 2551 AT B H hmAb )R FIFRE, LEAT 0. 1 U/mL 2R 1) 250 nM 4G .
oA 2 A R KRS YIE SR TIEE 20-30 08h. BEJG, % 50 ul XFES YA 50
ul. FB&f) Tnnovin (1/2000) (Dade Behring) H,7E 37°C N & 4 /04h, BEJ5 b0 50 ul
25 mM CaCl2 (HemSil). dPT MNRFEFFAE ACL Top Mtilit E#HAT W&, FEBE 360 FOHI K4
TR X F7E AT B = 128 i dTP, AT-DP A& 0.1 U/ml FFRIRZIREN 0.2 uM 11
ATa B{ATB o BHUATBH mAb BLO. 25 uM SR E A AT-DP/ 2 /AT a B AT-DP/
2 /AT B RS, I HAE SR TIRE 20-30 4. 0 T4 S8, i 4% 50 ul Mg /
ifk / RSN 50 ul #EH Innovin (1/4000) /1, 7E 37°C FiRE 4 405, b5 Vs
Bn 50 ul 25 mM CaCl2 (HemSil).
01211 sZjf 10 - Hrikalife

TGS BB A BEAERE R S5 Bk — AR S5 & 22 vl RFRLEL 1 DA R R A E 4°C R
BEER. FEEEBIEARRAN, FFHH 1 X PBS Bk, HE 0.D. 4, < 0.05. HEHREEAE
W K PoiR H e Mgz i s i, 3 HASCSE 2) 5 A2 pP I N o BEIL 4t X) 1 x PBS
1E ACTNENTIE, FEBE 2D PR E MR E ¥, TG ¥R Z BT nanodrop 7E 280nm Ab 47l
. PiikaiAEiE ELISA, SDS-PAGE B SSC #ATH 5 .
[01221  sEjmf] 11 — @ Biacore WIPUARSE & 50 T 52

£ Biacore T100 B¢ T200 AbFEFE G EHATHUASEM I E . KHiN Fe HiikaliE &bt
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AV FEE A R M5 & b 7S RS HA# 3R hAT B H BAE 2= ALHT hmAb Fifk. ¥
W/ ANETFERIDIAFWREE R AT B 8 AT « o (U SHURSE S AT A1 ATH 28 Bi4s A& 5 5
g6 a5 AkaE R DAY BE IR R R B AR B A (KDD o 4400 AT/ H R E A 900E, BL 1T uM 1)
IR BIEEEIT &M T .
[0123]  SZjfif] 12 — AT ERALIK S i A Y

JH 2540 1 H H A 2R P S 36 15 T HAE P 13 IR o 75 S0 ik CF (7 ik - i kUi s /0
MK BN WS, ZERT ] 0 B, J54E PBS B A (KA 21 & T 25 CLMWHD TV Jiti FH
T4 (1800U/kg Do 7E 10 438l a, it MY i o SCI0 40 AFELEA 9, PBS s B HE, TR
RS (28mg/kg IV) sFAPERTE, M14 1gG2 ;4bPE :30mg/kg sTPP2803, 3mg/kg ;TPP2803,
30mg/kg. EMRP) it f5 For8h, 3T B 28 1) (3-5 mm), H H 2835k 30 43~ i A s 4% S5 Ar
AT B G D) o FPEANEE 15 #2 Bk B U1 B, B2 i ik
[0124]  FiIkR 2 FF P 25 A0 S A5 A 3 AT A 07 =08/ INBOR 2SR (P TE o B 24 2R A v DA
H PSR AR AL, H B SE P o] DLECACHT I8 S 77 2 AT, T AN 25 BT B A ABUR ) 225k
(%) S SN HRH 91 L o A S, 15 B 5 R St 91 7 LA 2845 i B P 2 SO AN A2 PR 1) 75 SO BA
F Lo HAN, AR KW P A WS A TR G LR S HARA R AT N S B AR I AR
NENZE .
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[0001]
FHlR
<110> BAYER HEALTHCARE LLC
Jin, Ye
Murphy, John E.
Hermiston, Terry
Myles, Timothy
Dittmer, Frank
Strerath, Michael
Gritzan, Uwe
<120>  EFXS Pt M ES B 88 7T e Bk
<130> 17207.0006WOU1
<150> US 61/784, 590
<151> 2013-03-14
<160> 60
<170> Patentln version 3.5
210> 1
211> 215
212> PRT
213> ANLFH
<220>
<223> TPP2009, #HHEA[ZEX
<400> 1
Ala GIn Ser Val Leu Thr Gln Asp Pro Ala Val Ser Val Ala Leu Gly
1 5 10 15
Gln Thr Val Arg Ile Thr Cys Gln Gly Asp Ser Leu Arg Ser Tyr Tyr
20 25 30
Ala Ser Trp Tyr Gln Gln Lys Pro Gly GIln Ala Pro Val Leu Val Ile
35 40 45
Tyr Gly Lys Asn Asn Arg Pro Ser Gly Ile Pro Asp Arg Phe Ser Gly
50 55 60
Ser Ser Ser Gly Asn Thr Ala Ser Leu Thr Ile Thr Gly Ala Gln Ala
65 70 75 80
Glu Asp Glu Ala Asp Tyr Tyr Cys Asn Ser Arg Asp Ser Ser Gly Asn
85 90 95
His Leu Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro
100 105 110
Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu
115 120 125
Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro
130 135 140
Gly Ala Val Thr Val Ala Trp Lys Ala Asp Gly Ser Pro Val Lys Ala
145 150 155 160
Gly Val Glu Thr Thr Lys Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala
165 170 175
[0002]
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[0003]

Ala Ser Ser Tyr Leu Ser Leu

180

Ser Tyr Ser Cys

195

Val Ala Pro Ala

210

<210>
211>
<2122
L213>

<220>
223>

<400>

2
125
PRT

ANIFF3

TPP2009,

2

Glu Val Gln Leu
1

Ser

Arg

Ser

Lys

65

Leu

Ala

Asp

Leu

Met

Arg

50

Gly

Gln

Arg

Tyr

<210>
211>
<2127
213>

<2207
223>

<400>

Arg

Gly
35

Ile

Arg

Met

Glu

Trp

115

3
216
PRT

Leu

20

Trp

Tyr

Phe

Asn

Lys

100

Gly

AIFFF

Gln Val Thr

Glu Cys Ser

215

EHEAEKX

}eu
Ser
Val
Ser
Thr
Ser
85

Ala

Gln

Glu

Cys

Arg

Ser

Ile

70

Leu

Ser

Gly

Ser

Ala

Gln

Gly

55

Ser

Arg

Asp

Thr

TPP2015, #BHERIAF[X

3

Ala Gln Asp Ile Gln Met Thr

1

5

Pro Gly Glu Arg Ala Thr Leu

20

Ser Ser Tyr Leu Ala Trp Tyr

35

Thr Pro Glu Gln Trp Lys Ser His Arg

185

190

His Glu Gly Ser Thr Val Glu Lys Thr

200

Gly

Ala

Ala

40

Gly

Arg

Ala

Leu

Leu
120

Gln

Ser

Gln
40

Gly Gly Leu Val
10

Ser Gly Phe Thr
25

Pro Gly Lys Gly

Arg Thr Arg Tyr
60

Asp Asn Ser Lys
75

Glu Asp Thr Ala
90

Ser Gly Ser Phe
105

Val Thr Val Ser

Ser Pro Gly Thr
10

Cys Arg Ala Ser
25

Gln Lys Pro Gly

36

205

Gln

Phe

Leu

45

Ala

Asn

Val

Ser

Ser
125

Leu

Gln

Pro

Ser

30

Glu

Asp

Thr

Tyr

Glu
110

Ser

Ser
30

Gly Gly
15

Ala Tyr

Trp Val

Ser Val

Leu Tyr
80

Tyr Cys
95

Ala Leu

Leu Ser
15

Val Ser

Gln Ala Pro Arg
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[0004]

Leu

Phe

65

Leu

Ser

Ala

Ser

Glu

145

Ser

Leu

Val

Lys

Leu

50

Ser

Glu

Arg

Ala

Gly

130

Ala

Gln

Ser

Tyr

Ser
210

210>
211>
Q122
213>

220>
223>

<400>

Ile

Gly

Pro

Thr

Pro

115

Thr

Lys

Glu

Ser

Ala

195

Phe

4
125
PRT

Tyr

Ser

Glu

Phe

100

Ser

Ala

Val

Ser

Thr

180

Cys

Asn

ANLF5

TPP2015,

4

Glu Val Gln Leu
1

Ser Leu Arg Leu

20

Lys Met Asp Trp

35

Ser Arg Ile Gly

50

Lys Gly Arg Phe
65

Leu Gln Met Asn

Gly

Gly

Asp

85

Gly

Val

Ser

Gln

Val

165

Leu

Glu

Arg

Ala

Ser

70

Phe

Gln

Phe

Val

Trp

150

Thr

Thr

Val

Gly

Ser

55

Gly

Ala

Gly

Ile

Val

135

Lys

Glu

Leu

Thr

Glu
215

EREAAEKX

Leu

Ser

Val

Pro

Thr

Ser

85

Glu

Cys

Arg

Ser

Ile

70

Leu

Ser

Ala

Gln

Gly

55

Ser

Arg

Ser

Thr

Val

Thr

Phe

120

Cys

Val

Gln

Ser

His

200

Cys

Gly

Ala

Ala

40

Gly

Arg

Ala

Arg

Asp

Tyr

Lys

105

Pro

Leu

Asp

Asp

Lys

185

Gln

Gly

Ser

25

Pro

Lys

Asp

Glu

37

Ala

Phe

Tyr

90

Val

Pro

Leu

Asn

Ser

170

Ala

Gly

Gly

10

Gly

Gly

Thr

Asn

Asp
90

Thr

Thr

75

Cys

Glu

Ser

Asn

Ala

155

Lys

Asp

Leu

Leu

Phe

Lys

Met

Ser

75

Thr

Gly

60

Leu

Gln

Ile

Asp

Asn

140

Leu

Asp

Tyr

Ser

Val

Thr

Gly

Tyr

60

Lys

Ala

Ile

Thr

Gln

Arg

Glu

125

Phe

Gln

Ser

Glu

Ser
205

Gln

Phe

Leu

45

Ala

Asn

Val

Pro

Ile

Tyr

Arg

110

Gln

Tyr

Ser

Thr

Lys

190

Pro

Pro

Ser

30

Glu

Asp

Thr

Tyr

Asp

Ser

Gly

95

Thr

Leu

Pro

Gly

Tyr

175

His

Val

Gly

15

Lys

Trp

Ser

Leu

Tyr
95

Arg

Arg

80

Ser

Val

Lys

Arg

Asn

160

Ser

Lys

Thr

Gly

Tyr

Val

Val

Tyr

80

Cys
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Ala Arg Glu Lys Ala Ser Asp Leu Ser Gly Thr Tyr Ser Glu Ala Leu
100 105 110

Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120 125

210> 5
211> 216
<212> PRT
213> ATIF3

<220>
<223> TPP2016, #HER4FX

<400> 5
Ala Gln Asp Ile Gln Met Thr Gln Ser Pro Ala Thr Leu Ser Val Ser
1 5 10 15

Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Asn Ile Asn
20 25 30

Arg Asn Leu Ala Trp Tyr Gln Gln Lys Pro Gly Arg Ala Pro Arg Leu
35 40 45

Leu Ile His Thr Ala Ser Thr Arg Ala Pro Gly Val Pro Val Arg lle
50 55 60

Thr Gly Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu
65 70 75 80

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

Pro Arg Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr Val
100 105 110

Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys
115 120 125

Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg
130 135 140

Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn
145 150 155 160

Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser
165 170 175

Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys
180 185 190

Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr
195 200 205

Lys Ser Phe Asn Arg Gly Glu Cys
210 215
[0005]
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[0006]

<210>
211>
212>
213>

<220>
<223>

<400>

6
125
PRT

ATFFF

TPP2016,

6

Glu Val Gln Leu
1

Ser

Arg

Ser

Lys

65

Leu

Ala

Asp

Leu

Met

Arg

50

Gly

Gln

Arg

Tyr

210>
211>
212>
213>

<220>
<223>

<400>

Arg

Asp
35

Ile

Arg

Met

Glu

Trp

115

7
218
PRT

Leu

20

Trp

Gly

Phe

Asn

Lys

100

Gly

ANIFP5

TPP2019,

7

Ala Gln Asp Ile

1

Pro

Ser

Leu

Phe

65

Leu

Gly

Ser

Leu

50

Ser

Glu

Glu

Tyr

35

Ile

Gly

Pro

Arg

20

Leu

Tyr

Ser

Glu

EHETERX

Leu

Ser

Val

Pro

Thr

Ser

85

Thr

Gln

Glu

Cys

Arg

Ser

Ile

70

Leu

Ser

Gly

Ser

Ala

Gln

Gly

55

Ser

Arg

Asp

Thr

BAEATARX

GIn Met Thr

5

Ala

Thr

Gly

Gly

Asp
85

Thr

Trp

Ala

Ser

70

Phe

Leu

Tyr

Ser

55

Gly

Ala

Gly Gly

Ala Ser
25

Ala Pro
40

Gly Lys

Arg Asp

Ala Glu

Leu Ser

105

Leu Val
120

Gln Ser
Ser Cys

25

Gln Gln

40

Ser Arg

Thr Asp

Val Tyr

39

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Gly

Thr

Pro

10

Arg

Lys

Ala

Phe

Tyr
90

Leu

Phe

Lys

Thr

Ser

75

Thr

Ser

Val

Ala

Ala

Pie

Thr

Thr
75

Val

Thr

Gly

Tyr

60

Lys

Ala

Tyr

Ser

Thr

Ser

Gly

Gly

60

Leu

Gln

Phe

Leu

45

Ala

Asn

Val

Ser

Ser
125

Leu

Gln

Gln

45

Ile

Thr

Gln

Pro

Ser

30

Glu

Asp

Thr

Tyr

Glu
110

Ser

Arg

30

Ala

Pro

Ile

Tyr

Gly

15

Lys

Trp

Ser

Leu

Tyr

95

Ala

Leu

15

Val

Pro

Asp

Ser

Asp
95

Gly

Tyr

Val

Val

Tyr

80

Cys

Leu

Ser

Ser

Arg

Arg

Arg

80

Ser
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[0007]

Thr

Thr

Leu

Pro

145

Gly

Tyr

His

Val

Pro

Val

Lys

130

Arg

Asn

Ser

Lys

Thr
210

<210>
211>
212>
L2185

<220>
£2257

<400>

Pro

Ala
115

Ser

Glu

Ser

Leu

Val
195

Lys

8
126
PRT

Leu

100

Ala

Gly

Ala

Gln

Ser

180

Tyr

Ser

ANIF5

TPP2019,

8

Glu Val Gln Leu
1

Ser

Ala

Ser

Lys

65

Leu

Ala

Met

Leu

Met

Arg

50

Gly

Gln

Arg

Asp

Arg

Tyr

35

Ile

Arg

Met

Leu

Val
115

<210> 9
211> 214

Leu

20

Trp

Ser

Phe

Asn

Ser

100

Trp

Thr

Pro

Thr

Lys

Glu

165

Ser

Ala

Phe

Phe

Ser

Ala

Val

150

Ser

Thr

Cys

Asn

Gly

Val

Ser

135

Gln

Val

Leu

Glu

Arg
215

EREAEKX

Leu

Ser

Val

Pro

Thr

Ser

85

Gln

Gly

Glu

Cys

Arg

Ser

Ile

70

Leu

Thr

Gln

Ser

Ala

Gln

Gly

55

Ser

Arg

Gly

Gly

Gly

Phe

120

Val

Trp

Thr

Thr

Val

200

Gly

Gly

Ala

Ala

40

Gly

Arg

Ala

Tyr

Thr
120

Gly

105

Ile

Val

Lys

Glu

Leu

185

Thr

Glu

Gly

Ser

25

Pro

Lys

Asp

Glu

Tyr

105

Thr

40

Thr

Phe

Cys

Val

Gln

170

Ser

His

Cys

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Pro

Val

Lys

Pro

Leu

Asp

155

Asp

Lys

Gln

Leu

Phe

Lys

His

Ser

75

Thr

His

Thr

Val

Pro

Leu

140

Asn

Ser

Ala

Gly

Val

Thr

Gly

Tyr

60

Lys

Ala

Tyr

Val

Glu

Ser

125

Asn

Ala

Lys

Asp

Leu
205

Gln

Phe

Leu

45

Ala

Asn

Val

His

Ser
125

Ile

110

Asp

Asn

Leu

Asp

Tyr

190

Ser

Pro

Ser

30

Glu

Asp

Tht

Tyr

Tyr

110

Ser

Lys

Glu

Phe

Gln

Ser

175

Glu

Ser

Gly

15

Arg

Trp

Ser

Leu

Tyr

95

Tyr

Arg

Gln

Tyr

Ser

160

Thr

Lys

Pro

Gly

Tyr

Val

Val

Tyr

80

Cys

Gly
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[0008]

212>
213>

<220>
223>

<400>

PRT

ANLF5

TPP2803,

9

Ser Ser Glu
1

Thr

Ser

Gly

Ser

65

Asp

Leu

Ala

Ala

Ala

145

Val

Ser

Tyr

Ala

Val

Trp

Lys

50

Ser

Glu

Val

Ala

Asn

130

Val

Glu

Ser

Ser

Pro
210

<210>
211>
212>
213>

<2207
823>

<400>

Arg

Tyr

35

Asn

Gly

Ala

Phe

Pro

115

Lys

Thr

Thr

Tyr

Cys

195

Ala

10
125
PRT

Leu

Ile

20

Gln

Asn

Asn

Asp

Gly

100

Ser

Ala

Val

Thr

Leu

180

Gln

Glu

ALFFF

TPP2803,

10

Glu Val Gln Leu

1

AKX

Thr

Thr

Gln

Arg

Thr

Tyr

85

Gly

Val

Thr

Ala

Lys

165

Ser

Val

Cys

Gln

Cys

Lys

Pro

Ala

70

Tyr

Gly

Thr

Leu

Trp

150

Pro

Leu

Thr

Ser

Asp

Gln

Pro

Ser

55

Ser

Cys

Thr

Leu

Val

135

Lys

Ser

Thr

His

EREAAR X

Pro

Gly

Gly

40

Gly

Leu

Asn

Lys

Phe

120

Cys

Ala

Lys

Pro

Glu
200

Ala

Asp

25

Gln

Ile

Thr

Ser

Leu

105

Pro

Leu

Asp

Gln

Glu

185

Gly

Leu Glu Ser Gly Gly

B

41

Val

10

Ser

Ala

Pro

Ile

Arg

90

Thr

Pro

Ile

Gly

Ser

170

Gln

Ser

Ser

Leu

Pro

Asp

Thr

75

Asp

Val

Ser

Ser

Ser

155

Asn

Trp

Thr

Val

Arg

Val

Arg

60

Gly

Ser

Leu

Ser

Asp

140

Pro

Asn

Lys

Val

Ala

Ser

Leu

45

Phe

Ala

Ser

Gly

Glu

125

Phe

Val

Lys

Ser

Glu
205

Leu

Tyr

30

Val

Ser

Gln

Gly

Gln

110

Glu

Tyr

Lys

Tyr

His

190

Lys

Gly

15

Tyr

Ile

Gly

Ala

Asn

95

Pro

Leu

Pro

Ala

Ala

175

Arg

Thr

Gln

Ala

Tyr

Ser

Glu

80

His

Lys

Gln

Gly

Gly

160

Ala

Ser

Val

Gly Leu Val Gln Pro Gly Gly

10

15
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[0009]

Ser

Arg

Ser

Lys

65

Leu

Ala

Asp

Leu

Met

Arg

50

Gly

Gln

Arg

Tyr

<210>
211>
212>
213>

<220>
223>

<400>

gcacagagcg tcttgactca

Arg

Ser
35

Ile

Arg

Met

Glu

Trp
115

11
645
DNA
AT

Leu

20

Trp

Tyr

Phe

Asn

Lys

100

Gly

FF3|

Ser

Val

Ser

Thr

Ser

85

Ala

Gln

Cys Ala

Arg Gln

Ser Gly

55

Ile Ser

70

Leu Arg

Ser Asp

Gly Thr

TPP2009%25E VX

11

atcacatgcc

ggacaggccce

cgattctctg

gaagatgagg

ggcggaggega

ttccegececet

gacttctacc

ggagtggaga

ctgagcctga

gaagggagca

<210>
211>
212>
213>

<220>
<2237

<400>
gaagttcaat tgttagagtc tggtggecggt cttgttcage ctggtggtte tttacgtett

12
1362
DNA

AT

aaggagacag
ctgtacttgt
gctccagete
ctgactatta
ccaagctgac
cctctgagga
cgggagcetgt
ccaccaaacc
cgcecgagea

ccgtggagaa

FE 5

TPP2009 4%

12

ggaccctget
cctcagaagc
catctatggt
aggaaacaca
ctgtaactcc
cgtcctaggt
gcttcaagcee
gacagtggcc
ctccaaacag
gtggaagtcce

gacagtggcc

Ala Ser
25

Ala Pro
40

Gly Arg

Arg Asp

Ala Glu

Leu Ser

105

Leu Val
120

Gly

Gly

Thr

Asn

Asp

90

Gly

Thr

Phe

Lys

Arg

Ser

75

Thr

Ser

Val

gtgtctgtgg
tattatgcaa
aaaaacaacc
gcttecttga
cgggacagca
cagcccaagg
aacaaggcca
tggaaggcag
agcaacaaca
cacagaagct

cctgcagaat

Thr Phe

Gly Leu
45

Tyr Ala

60

Lys Asn

Ala Val

Phe Ser

Ser Ser
125

Ser Ser Tyr
30

Glu Trp Val

Asp Ser Val

Thr Leu Tyr
80

Tyr Tyr Cys
95

Glu Ala Leu
110

ccttgggaca gacagtcagg

gctggtacca gcagaagcca

ggcectcagg gatcccagac

ccatcactgg ggctcaggeg

gtggtaacca tctggtattc

ctgecccete ggtcactetg

cactagtgtg tctgatcagt

atggcagecc cgtcaaggeg

agtacgcggce cagcagetac

acagctgceca ggtcacgeat

getet

tcttgegetg cttecggatt cactttetet gettaccgta tgggttgggt tcgecaaget

cctggtaaag gtttggagtg ggtttctegt atctattctt ctggtggecg tactcgttat

42

60
120
180
240
300
360
420
480
540
600
645

60
120
180
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[0010]

gctgactecg
ttgcagatga
gcgteggate
gtcaccgtct
aagagcacca
cccgtgaccg
gtgctgecaga
ctgggaaccce
aagaaggtgg
gaactgctgg
atcagccgga
gtgaagttta
gaggaacagt
tggctgaacg
gagaaaacca
cccagecggg
taccccageg
accacccccce
gacaagagcc
cacaatcact
<210> 13
211> 642
<212> DNA
213> AT

220>
<223> TPP2

<400> 13
gcacaagaca

gccaccetet
cagaaacctg
atcccagaca
cggagcctga
aagggaccaa
tctgatgage
cccagagagg
gagagtgtca
ctgagcaaag
ctgagctege

<210> 14
211> 1362

ttaaaggtcg
acagcttaag
tatcggggag
caagcgcctce
geggeggaac
tgtcctggaa
gcagcecggecet
agacctacat
aacccaagag
gecggacccag
ccceegaagt
attggtacgt
acaacagcac
gcaaagagta
tcagcaaggc
atgagctgac
atatcgccgt
ctgtgctgga
ggtggcagea

acacccagaa

Fr5l

0155245 VIX

tccagatgac
cctgecaggge
gcecaggetece
ggttcagtgg
agattttgca
ggtggaaatc
agttgaaatc
ccaaagtaca
cagagcagga
cagactacga

ccgtcacaaa

cttcactate
ggctgaggac
tttttctgag
caccaagggc
agccgeectg
ctctggegece
gtacagcctg
ctgcaacgtg
ctgcgacaag
cgtgttectg
gacctgegtg
ggacggegtg
ctaccgggtg
caagtgcaag
caagggccag
caagaaccag
ggaatgggag
cagcgacgge
gggcaacgtg

gtccectgage

ccagtctcca
cagtcagagt
caggctecte
cagtgggtct
gtgtattact
agacgaactg
tggaactgce
gtggaaggtyg
cagcaaggac
gaaacacaaa

gagcttcaac

tctagagaca
acggcegtgt
gcecttgact
ccatcggtct
ggetgeetgg
ctgaccagcg
agcagegtgg
aaccacaagc
acccacacct
ttcceeccaa
gtggtggacg
gaagtgcata
gtgtcecgtge
gtctccaaca
ccecgegage
gtgtcecctga
agcaacggcec
teattettee
ttcagctgcea

ctgagcececg

ggcaccctgt
gttagcagca
atctatggtg
gggacagact
gtcagcagta
tggctgecaat
tebgtitetet
gataacgccce
agcacctaca
gtctacgect

aggggagagt

43

actctaagaa
attactgtge
actggggcca
tcecgetage
tgaaagacta
gagtgcatac
tgacagtgce
ccagcaacac
gtcccececectg
agcccaagga
tgtceccacga
acgccaagac
tgaccgtget
aggcccetgece
ctcaggtgta
cctgtetggt
agcccgagaa
tgtactccaa
gecgtgatgea

gc

ctLtgletce
gctacttage
catccagcag
tcactctcac
tggtagctca
ctgtcttcat
gcetgetgaa
tccaatcggg
gcctecageag
gcgaagtcac

gt

tactctctac
gagagagaaa
gggaaccctg
acccagcage
cttceecgag
cticeccece
cagcagcagce
caaggtggac
ccetgeccet
caccctgatg
ggacccagaa
caagcccaga
gcaccaggac
tgececcate
cacactgccc
gaaaggcttc
caattacaag
gctgaccgtg

cgaggecctg

aggggaaaga
ctggtaccag
ggccactgge
catcagcaga
acgttcggece
cttcecegecea
taacttctat
taactcccag
caccctgacg

ccatcagggce

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362

60
120
180
240
300
360
420
480
540
600
642
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[0011]

<212> DNA

Q13> NI

<220>

<223> TPP2015E %%

<400> 14
gaagttcaat

tcttgegetg
cctggtaaag
gctgactceg
ttgcagatga
gecgteggate
gtcaccgtct
aagagcacca
ccegtgacceg
gtgctgcaga
ctgggaaccce
aagaaggtgg
gaactgctgg
atcagccgga
gtgaagttta
gaggaacagt
tggctgaacg
gagaaaacca
cccageeggg
taccccageg
accaccccce
gacaagagcc
cacaatcact
210> 15

211> 648
<212> DNA

tgttagagtc
cttccggatt
gtttggagtg
ttaaaggtcg
acagcttaag
tatcggggac
caagcgcctc
gcggeggaac
tgtcctggaa
gcagcggect
agacctacat
aacccaagag
gcggacccag
cceecgaagt
attggtacgt
acaacagcac
gcaaagagta
tcagcaaggc
atgagctgac
atatcgccegt
ctgtgctgga
ggtggcagea

acacccagaa

213> ANILF5

<220>

<223> TPP201643485VIX

<400> 15
gcacaagaca

gccaccctet
aagcctggee
ccagtcagga
gaacctgaag
ggccaaggga

ccgececatetg

tccagatgac
cctgcagggc
gggctececag
tcactggcag
attttgcagt
ccaaggtgga

atgagcagtt

tggtggeggt
gaetttatet
ggtttctegt
cttcactatc
ggctgaggac
ttattctgag
caccaagggc
agcecgeeetg
ctctggegece
gtacagcctg
ctgcaacgtg
ctgcgacaag
cgtgttcectg
gacctgegtg
ggacggegtg
ctaccgggtg
caagtgcaag
caagggccag
caagaaccag
ggaatgggag
cagcgacggce
gggcaacgtg

gtcectgage

ccagtctcca
cagtcagaat
HeteEtEate
tgggtctgga
gtatttctgt
aatcaagcga

gaaatctgga

cttgttcage
aagtacaaga
atcggtcctt
tctagagaca
acggeccgtgt
gcecttgact
ccatcggtct
ggetgeetgg
ctgaccageg
agcagcgtgg
aaccacaagc
acccacacct
ttecececaa
gtggtggacg
gaagtgcata
gtgtccgtge
gtctccaaca
cccegegage
gtgtccctga
agcaacggcce
tcattcttee
ttcagctgeca

ctgagccceceg

gccaccctgt
attaatagaa
cataccgcat
acagagttca
cagcagtatg
actgtggetg

actgectetg

44

ctggtggtte
tggattgggt
ctggtggcaa
actctaagaa
attactgtge
actggggccea
tcecegetage
tgaaagacta
gagtgcatac
tgacagtgcce
ccagcaacac
gtcceccectg
agcccaagga
tgtcccacga
acgccaagac
tgaccgtget
aggccctgece
ctcaggtgta
cctgtctggt
agcccgagaa
tgtactccaa
gcgtgatgcea

gc

ctgtgtetee
acttggcctg
ccactagggce
ctctecaccat
ctagcccace
caccatctgt

ttgtgtgeet

tttacgtctt
tcgecaaget
gactatgtat
tactctctac
gagagagaaa
gggaaccctg
acccagcagc
cttcceccgag
cttceecgee
cagcagcagc
caaggtggac
ccectgeeccet
caccctgatg
ggacccagaa
caagcccaga
gcaccaggac
tgcccecate
cacactgccc
gaaaggcttc
caattacaag
gctgaccgtg

cgaggccetg

aggggaaaga
gtaccagcag
ccectggtgte
cagcagccectg
tcggacgttc
etiedtette

gctgaataac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1362

60
120
180
240
300
360
420
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[0012]

ttctatcccea
tcccaggaga
ctgacgctga

cagggcctga

<210> 16

211> 1362

<212> DNA

gagaggccaa
gtgtcacaga
gcaaagcaga

getcgeecegt

Q13> ALFF

<220>

<223> TPP2016E4%E

<400> 16
gaagttcaat

tcttgegetg
cctggtaaag
gctgactecg
ttgcagatga
acgtcggatc
gtcaccgtct
aagagcacca
cccgtgaccg
gtgctgecaga
ctgggaaccc
aagaaggtgg
gaactgctgg
atcagccgga
gtgaagttta
gaggaacagt
tggctgaacg
gagaaaacca
cccageeggg
taccccageg
accacccccce
gacaagagcce
cacaatcact
210> 17

211> 654
<212> DNA

tgttagagtc
cttcecggatt
gtttggagtg
ttaaaggtcg
acagcttaag
tatcggggag
caagcgcctce
gcggeggaac
tgtcctggaa
gcagcecggecet
agacctacat
aacccaagag
gcggacccag
cccecgaagt
attggtacgt
acaacagcac
gcaaagagta
tcagcaaggc
atgagctgac
atatcgccgt
ctgtgctgga
ggtggcagea

acacccagaa

Q213> ALFF

<220>

<223> TPP2019%4EVX

400> 17
gcacaagaca

tccagatgac

agtacagtgg
gcaggacagc
ctacgagaaa

cacaaagagc

tggtggegat
gaetttetet
ggtttctegt
cttcactatc
ggctgaggac
ttattctgag
caccaagggc
agccgecectg
ctctggegee
gtacagcctg
ctgcaacgtg
ctgcgacaag
cgtgttecte
gacctgegtg
ggacggegtg
ctaccgggtg
caagtgcaag
caagggccag
caagaaccag
ggaatgggag
cagcgacgge
gggcaacgtg

gtcectgage

aaggtggata
aaggacagca
cacaaagtct

ttcaacaggg

cttgttcage
aagtaccgta
atcggtectt
tctagagaca
acggcegtgt
gcecttgact
ceateggtet
ggetgeetgg
ctgaccagcg
agcagegtgg
aaccacaagc
acccacacct
ttceceeccaa
gtggtggacg
gaagtgcata
gtgtcecgtge
gtctccaaca
cceecgegage
gtgtcecctga
agcaacggcec
toattettec
ttcagctgcea

ctgagccceceg

acgcccteca
cctacagcct
acgcctgega

gagagtgt

ctggtagatic
tggattgggt
ctggtggcaa
actctaagaa
attactgtge
actggggcca
tcecgetage
tgaaagacta
gagtgcatac
tgacagtgcce
ccagcaacac
gtccecceeectg
agcccaagga
tgtcecacga
acgccaagac
tgaccgtget
aggccectgece
ctcaggtgta
cctgtetggt
agcccgagaa
tgtactccaa
gcgtgatgea

gc

atcgggtaac
cagcagcacc

agtcacccat

tttacgtctt
tcgccaaget
gactacttat
tactctctac
gagagagaaa
gggaaccctg
acccagcagc
cttceecgag
cttcceegee
cagcagcagce
caaggtggac
ccetgeccet
caccctgatg
ggacccagaa
caagcccaga
gcaccaggac
tECeeceate
cacactgccc
gaaaggcttc
caattacaag
gctgaccgtg

cgaggcecctg

ccagtctcca geccaccctgt ctttgtetece aggggaaaga

45

480
540
600
648

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1362

60
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[0013]

gccaccctet cctgeaggge

cagaaacctg gccaggctcce

atcccagaca ggttcagtgg

ctggagcctg aagattttge

accttcggeg gagggaccaa

atcttccege catctgatga

aataacttct atcccagaga

ggtaactccc aggagagtgt

agcaccctga cgctgagcaa

acccatcagg gcctgagcte

<210>
211>
212>
213>

<220>
2232

<400>

18
1365
DNA
ANLF3

TPP2019 &4k
18

gaagttcaat tgttagagtc

tcttgegetg ctteeggatt

cctggtaaag gtttggagtg

gctgactccg ttaaaggtceg

ttgcagatga acagcttaag

caaactggtt attaccctca

acggtcaccg tctcaagcge

agcaagagca ccageggegg

gagcccgtga cecgtgtectg

gcecgtgetge agagcagegg

agcctgggaa cccagaccta

gacaagaagg tggaacccaa

cctgaactge tgggecggacce

atgatcagcc ggacccccga

gaagtgaagt ttaattggta

agagaggaac agtacaacag

gactggctga acggcaaaga

atcgagaaaa ccatcagcaa

cccecccagece gggatgaget

ttctacccca gegatatcge

aagaccaccc cccctgtget

gtggacaaga gccggtggea

ctgcacaatc actacaccca

cagtcagcgt
caggcteccte
cagtgggtct
agtttattac
ggtggagatc
gcagttgaaa
ggccaaagta
cacagagcag
agcagactac

gceegteaca

tggtggegst
cactttctct
ggtttctcgt
cttecactate
ggctgaggac
ctaccactac
ctccaccaag
aacagccgce
gaactctgge
cctgtacage
catctgcaac
gagctgegac
cagcgtgtte
agtgacctge
cgtggacgge
cacctaccgg
gtacaagtge
ggccaagggce
gaccaagaac
cgtggaatgg
ggacagcgac
gcagggcaac

gaagtccctg

gttagcagca
atctatggtg
gggacagact
tgtcagcagt
aaacgaactg
tctggaactg
cagtggaagg
gacagcaagg
gagaaacaca

aagagcttca

cttgttcage
cgttacgcta
gteteteectt
tctagagaca
acggcegtgt
tacggtatgg
ggccecategg
ctgggetgee
gcectgacca
ctgagcagcg
gtgaaccaca
aagacccaca
glgticccen
gtggtggteg
gtggaagtgce
gtggtgteceg
aaggtctcca
cagcceeegeg
caggtgtccc
gagagcaacg
ggctecattcet
gtgttcaget

agcctgagece

46

gctacttaac
catccagcag
tcactctcac
atgatagtac
tggectgeace
cctctgttgt
tggataacgc
acagcaccta
aagtctacgc

acaggggaga

ctggtggtte
tgtattgggt
ctggtggcaa
actctaagaa
attactgtgce
acgtctgggg
tctteeeget
tggtgaaaga
gcggagtgea
tggtgacagt
agcccagcaa
cctgteecer
caaagcccaa
acgtgtccca
ataacgccaa
tgctgaccgt
acaaggccct
agcctcaggt
tgacctgtct
gccageecga
tcetgtacte
gcagecgtgat

ccgge

ctggtaccag
ggccactgge
catcagcaga
geeteegete
atctgtcttc
gtgeetgetg
ccteccaateg
cageeteage
ctgcgaagtc

gtgt

tttaegtett
tcgeccaaget
gactcattat
tactetctac
gagactgtcet
ccaagggacc
agcacccage
ETEELTeEE
taccttececcee
geeccageage
caccaaggtg
ctgeceetgee
ggacaccctg
cgaggaccca
gaccaagccc
gctgcaccag
geetgeeece
gtacacactg
ggtgaaaggc
gaacaattac
caagctgacc

gecacgaggcec

120
180
240
300
360
420
480
540
600
654

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1365
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[0014]

<210>
211>
212>
213>

<220>
<2237

<400>

19

639

DNA
NZLFeF

TPP2803 24 VX
19

agcgaattga ctcaggaccc tgctgtgtet

tgccaaggag acagcctcag aagctattat

gcceetgtac ttgtcatcta tggtaaaaac

tctggetecca getcaggaaa cacagcettcee

gaggctgact attactgtaa ctccecgggac

gggaccaage tgaccgtcct aggtcagcecece

ccetectetg aggagettca agccaacaag

tacccgggag ctgtgacagt ggcctggaag

gagaccacca aaccctccaa acagagcaac

ctgacgccecg agcagtggaa gtcccacaga

agcaccgtgg agaagacagt ggcccctgea

<210>
211>
212>
213>

<220>
£2237

<400>

20

1348
DNA
ANTFP3

TPP2803 E 4
20

gaagtgcage tgctggaaag cggecggagge

agctgtgeccg ccageggett caccttcage

cctggcaagg gactggaatg ggtgtccegg

gccgacageg tgaagggecg gttcaccate

ctgcagatga acagcctgecg ggccgaggac

gccagecgacce tgagcggcecag ctttagegag

gtgaccgtgt ctagcgceccag cacaaagggce

agaagcacca gcgagtctac agccgeccetg

cccgtgacag tgtcctggaa ctctggegece

gtgctgcaga gecagecggect gtactctetg

ttcggcacce agacctacac ctgtaacgtg

aagaccgtgg aacggaagtg ctgcgtggaa

ggccetteeg tgttectgtt eccecccaaag

ccgaagtgac ctgcgtggtg gtggatgtgt

ggtacgtgga cggcgtggaa gtgcacaacg

acagcacctt ccgggtggtg tccgtgetga

aagagtacaa gtgcaaggtg tccaacaagg

gtggeettgg
gcaagctggt
aaccggccect
ttgaccatca
agcagtggta
aaggctgecec
gccacactag
gcagatggca
aacaagtacg
agctacagct

gaatgctct

ctggtgcage
agctacagaa
atctacagca
tcecgggaca
accgecgtgt
gcecetggatt
cccagegtgt
ggetgecteg
ctgacaagcg
agcagcgteg
gaccacaagc
tgececcectt
cccaaggaca
cccacgagga
ccaagaccaa
ccgtggtgea

geetgeetge

47

gacagacagt
accagcagaa
cagggatccce
ctggggetca
accatctggt
cctcggtcac
tgtgtctgat
gceecgteaa
cggecageag

gcecaggtcac

ctggcggatc
tgagctgggt
gcggegeceag
acagcaagaa
actattgege
attggggeca
tcectetgge
tgaaggacta
gecgtgeacac
tgactgtgcc
ccagcaacac
gtcectgecce
ccctgatgat
ccececgaggtg
gcccagagag
tcaggactgg

ccccatcgag

caggatcaca
gccaggacag
agaccgattc
ggcggaagat
attcggecgga
tctgtteceeg
cagtgacttc
ggcgggagty
ctacctgagc

gcatgaaggg

tctgagactg
gcgecaggcec
aaccagatac
caccctgtac
cagagagaag
gggcacactc
cccttgtage
ctttccegag
ctttccagec
cagcagcaac
caaggtggac
tccagtgget
cagccggacc
cagttcaatt
gaacagttca
ctgaacggca

aaaaccatca

60
120
180
240
300
360
420
480
540
600
639

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
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[0015]

gcaagaccaa aggccagece

agatgaccaa gaaccaggtg

tcgecgtgga atgggagage

tgctggacag cgeggetcat

gcagcagggce aacgtgttca

ccagaagtcc ctgagectga

210>
211>
212>
2132

<220>
<223>

<400>

21

11
PRT
NTLFP3

TPP2009 LCDR1
21

cgcgagecece
tcectgaccet
aacggcecage
tcttcectgta
gctgecagegt

gceetgge

aggtgtacac actgcctcca
gtctcgtgaa aggcttctac
ccgagaacaa ctacaagacc
cagcaagctg acagtggaca

gatgcacgaa gccctgcaca

Gln Gly Asp Ser Leu Arg Ser Tyr Tyr Ala Ser
1 5

210>
211>
212>
213>

<220>
<223>

<400>

22
12
PRT
NTLFP3

TPP2015 LCDR1
29

10

Arg Ala Ser Gln Ser Val Ser Ser Ser Tyr Leu Ala
i 5 10

<210>
Q11>
212>
<213>

<220>
£2287

<400>

23
11
PRT
NTLFP3

TPP2016 LCDR1
23

Arg Ala Ser Gln Asn Ile Asn Arg Asn Leu Ala

1

<210>
211>
212>
<213>

<220>
223>

<400>

5

24
12
PRT
NTLFr3

TPP2019 LCDR1
24

10

Arg Ala Ser Gln Arg Val Ser Ser Ser Tyr Leu Thr
i) 5

<210>
211>
212>
213>

<220>

25
11
PRT
ANTLFP3

10

48

agccgggaag
ccctecgata
acccceecca
agtcccggtg

accactacac

1080
1140
1200
1260
1320
1348
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[0016]

<223> TPP2803 LCDR1
<400> 25

Gln Gly Asp Ser Leu Arg
1 5

210> 26
Q11> 7

<212> PRT
Q13> ANLFF

<220>
<223> TPP2009 LCDR2

<400> 26

Gly Lys Asn Asn Arg Pro
1 5

Q210> 27
Q11> 7

<212> PRT
213> ANIFH

<220>
<223> TPP2015 LCDR2

<400> 27
Gly Ala Ser Ser Arg Ala
1 5

210> 28
Q11> 7

<212> PRT
213> ANTFpFl

<220>
<223> TPP2016 LCDR2

<400> 28
Thr Ala Ser Thr Arg Ala
1 5

210> 29
Q1 7

<212> PRT
Q13> NI

<220>
<223> TPP2019 LCDR2

<400> 29

Gly Ala Ser Ser Arg Ala
1 5

210> 30
Q11> 7

<212> PRT
213> ANIFH

<220>
<223> TPP2803 LCDR2

<400> 30

Gly Lys Asn Asn Arg Pro
1 5

49

Ser Tyr Tyr Ala Ser
10

Ser

Thr

Prio

Thr

Ser
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[0017]

210> 31

211> 11

<212> PRT
Q13> ANLFF

<220>
<223> TPP2009 LCDR3

<400> 31

Asn Ser Arg Asp Ser Ser
1 5

210> 32
211> 8

<212> PRT
213> AILFF

<220>
<223> TPP2015 LCDR3

<400> 32

Gln Gln Tyr Gly Ser Ser
1 5

210> 33

211> 9

<212> PRT
213> ANILFH

<220>
<223> TPP2016 LCDR3

<400> 33
GIn Gln Tyr Ala Ser Pro
1 5

210> 34
211> 10
<212> PRT
Q13> ANTIFE3

<220>
<223> TPP2019 LCDR3

<400> 34
Gln Gln Tyr Asp Ser Thr
1 5

<210> 35
Q211> 11

<212> PRT
213> ANILF3

<220>
<223> TPP2803 LCDR3

<400> 35
Asn Ser Arg Asp Ser Ser
1 )

210> 36

211> 5

<212> PRT
Q213> ANLFF

50

Gly Asn His Leu Val

10

Arg Thr

Pro Arg Thr

Pro Pro Leu Thr
10

Gly Asn His Leu Val

10
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[0018]

<220>
2237

<400>

TPP2009 HCDR1
36

Ala Tyr Arg Met Gly

1

<210>
211>
212>
213>

<220>
2282

<400>

.

37
5
PRT

AL

TPP2015 HCDR1
37

Lys Tyr Lys Met Asp
1 5

<210>
211>
212>
213>

<220>
223>

<400>

38
5
PRT

ANTLFF3

TPP2016 HCDR1
38

Lys Tyr Arg Met Asp
1 3

<210>
211>
<2122
213>

220>
<2237

<400>

Arg Tyr Ala Met Tyr
1

<210>
211>
2122
213>

220>
223>

<400>

39
5
PRT
ANIFF3
TPP2019 HCDRI

39
5

40
5
PRT

NLF5

TPP2803 HCDR1
40

Ser Tyr Arg Met Ser

1

<210>
211>
212>
<2132

<220>
<2237

<400>

5

41
17

PRT
ANZLFrF
TPP2009 HCDR2

41

51
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[0019]

Arg Ile Tyr Ser Ser Gly Gly Arg Thr Arg Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

210> 42
211> 17
<212> PRT
213> ANIF%

220>
<223> TPP2015 HCDR2

400> 42
Arg Ile Gly Pro Ser Gly Gly Lys Thr Met Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

210> 43

Q211> 17

<212> PRT
213> ANTLFF

220>
<223> TPP2016 HCDR2

<400> 43
Arg Ile Gly Pro Ser Gly Gly Lys Thr Thr Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

210> 44
211> 17
<212> PRT
213> ATF3I

220>
<223> TPP2019 HCDR2

<400> 44
Arg Ile Ser Pro Ser Gly Gly Lys Thr His Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

210> 45
211> 17
<212> PRT
Q13> ANIFF

<220>
<223> TPP2803 HCDR2

<400> 45

Arg Ile Tyr Ser Ser Gly Gly Arg Thr Arg Tyr Ala Asp Ser Val Lys
1 5 10 15

52



CN 105229033 A

F % %

19/32 11

[0020]

Gly

<210> 46
211> 18
<212> PRT
213> ANIF5

<220>
2237

TPP2009 HCDR3

<400> 46

Ala Arg Glu Lys Ala Ser Asp Leu Ser Gly Ser Phe Ser Glu Ala Leu
1 5 10 15

Asp Tyr

210> 47
211> 18
<212> PRT
Q13> NIFF3)

<220>
<223> TPP2015 HCDR3
<400> 47

Ala Arg Glu Lys Ala Ser Asp Leu Ser Gly Thr Tyr Ser Glu Ala Leu
1 5 10 15
Asp Tyr

<210> 48
211> 18
<212> PRT
213> ANIFH

<220>
223>

TPP2016 HCDR3

<400> 48

Ala Arg Glu Lys Thr Ser Asp Leu Ser Gly Ser Tyr Ser Glu Ala Leu
1 5 10 15

Asp Tyr

210> 49
Q11> 19
<212> PRT
Q213> ANLFH

<220>

<223> TPP2019 HCDR3

<400> 49

Ala Arg Leu Ser Gln Thr Gly Tyr Tyr Pro His Tyr His Tyr Tyr Gly
1 5 10 15

Met Asp Val

53
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[0021]

<210>
211>
212>
213>

220>
L2233

<400>

50
18
PRT

ALFFF

TPP2803 HCDR3

50

Ala Arg Glu Lys Ala Ser Asp Leu Ser
1 5

Asp

Tyr

<210>
211>
212>
213>

<2207
<2237

<400>

51
215
PRT

ANILFF3

TPP2009, hlgG, %4k

51

Ala Gln Ser Val

1

Gln

Ala

Tyr

Ser

65

Glu

His

Lys

Gln

Gly

145

Gly

Ala

Thr

Ser

Gly

50

Ser

Asp

Leu

Ala

Ala

130

Ala

Val

Ser

Val

Trp

35

Lys

Ser

Glu

Val

Ala

115

Asn

Val

Glu

Ser

Arg

20

Tyr

Asn

Gly

Ala

Phe

100

Pro

Lys

Thr

Thr

Tyr
180

Leu

5

Ile

Gln

Asn

Asn

Asp

85

Gly

Ser

Ala

Val

Thr

165

Leu

Thr

Thr

Gln

Arg

Thr

70

Tyr

Val

Thr

Ala

150

Lys

Ser

Gln

Cys

Lys

Pro

55

Ala

Tyr

Gly

Thr

Leu

135

Trp

Pro

Leu

Asp Pro

Gln Gly
25

Pro Gly
40

Ser Gly

Ser Leu

Cys Asn

Thr Lys

105

Leu Phe

120

Val Cys

Lys Ala

Ser Lys

Thr Pro
185

54

Gly Ser Phe Ser Glu
10

Ala

10

Asp

Gln

Ile

Thr

Ser

90

Leu

Pro

Leu

Asp

Gln

170

Glu

Val

Ser

Ala

Pro

Ile

75

Arg

Thr

Pro

Ile

Gly

155

Ser

Gln

Ser

Leu

Pro

Asp

60

Thr

Asp

Val

Ser

Ser

140

Ser

Asn

Trp

Val

Arg

Val

45

Arg

Gly

Ser

Leu

Ser

125

Asp

Pro

Asn

Lys

Ala

Ser

30

Leu

Phe

Ala

Ser

Gly

110

Glu

Phe

Val

Lys

Ser
190

Ala
15

Leu

15

Tyr

Val

Ser

Gln

Gly

95

Gln

Glu

Tyr

Lys

Tyr

175

His

Leu

Gly

Tyr

Ile

Gly

Ala

80

Asn

Pro

Leu

Pro

Ala

160

Ala

Arg



N 105229033 A F 5 * 21/32 T

Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr
195 200 205

Val Ala Pro Ala Glu Cys Ser
210 215

210> 52
211> 454
<212> PRT
Q13> ANILFA

<220>
<223> TPP2009, hlgG, HEHE

<400> 52
Glu Val Gln Leu Leu 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 Ala Tyr
20 25 30

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

Ser Arg Ile Tyr Ser Ser Gly Gly Arg Thr Arg Tyr Ala Asp Ser Val
50 55 60

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

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

Ala Arg Glu Lys Ala Ser Asp Leu Ser Gly Ser Phe Ser Glu Ala Leu
100 105 110

Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr
115 120 125

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

Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu
145 150 155 160

Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His
165 170 175

Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser
180 185 190

Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys
195 200 205

Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu
210 215 220

Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro
225 230 295 240

[0022]

55



CN 105229033 A

F

3

&

22/32 71

[0023]

Glu

Asp

Asp

Gly

Asn

305

Trp

Pro

Glu

Asn

Ile

385

Thr

Lys

Cys

Leu

Leu

Thr

Val

Val

290

Ser

Leu

Ala

Pro

Gln

370

Ala

Thr

Leu

Ser

Ser
450

<210>
211>
212>
213>

<220>
€223

<400>

Leu

Leu

Ser

275

Glu

Thr

Asn

Pro

Gln

355

Val

Val

Pro

Thr

Val

435

Leu

53
216
PRT

Gly

Met

260

His

Val

Tyr

Gly

Ile

340

Val

Ser

Glu

Pro

Val

420

Met

Ser

ANIF5

Gly

245

Ile

Glu

His

Arg

Lys

325

Glu

Tyr

Leu

Trp

Val

405

Asp

His

Pro

Pro

Ser

Asp

Asn

Val

310

Glu

Lys

Thr

Thr

Glu

390

Leu

Lys

Glu

Gly

Ser

Arg

Pro

Ala

295

Val

Tyr

Thr

Leu

Cys

375

Ser

Asp

Ser

Ala

TPP-2015, hlgG, 34k

53

Val

Thr

Glu

280

Lys

Ser

Lys

Ile

Pro

360

Leu

Asn

Ser

Arg

Leu
440

Phe

Pro

265

Val

Thr

Val

Cys

Ser

345

Pro

Val

Gly

Asp

Trp

425

His

Leu

250

Glu

Lys

Lys

Leu

Lys

330

Lys

Ser

Lys

Gln

Gly

410

Gln

Asn

Phe

Val

Phe

Pro

Thr

315

Val

Ala

Arg

Gly

Pro

395

Ser

Gln

His

Pro

Thr

Asn

Arg

300

Val

Ser

Lys

Asp

Phe

380

Glu

Phe

Gly

Tyr

Pro

Cys

Trp

285

Glu

Leu

Asn

Gly

Glu

365

Tyr

Asn

Phe

Asn

Thr
445

Lys

Val

270

Tyr

Glu

His

Lys

Gln

350

Leu

Pro

Asn

Leu

Val

430

Gln

Pro

255

Val

Val

Gln

Gln

Ala

335

Pro

Thr

Ser

Tyr

Tyr

415

Phe

Lys

Lys

Val

Asp

Tyr

Asp

320

Leu

Arg

Lys

Asp

Lys

400

Ser

Ser

Ser

Ala Gln Asp Ile Gln Met Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser

1

5

10

15

Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser

20

25

56

30
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[0024]

Ser

Leu

Phe

65

Leu

Ser

Ala

Ser

Glu

145

Ser

Leu

Val

Lys

Ser

Leu

50

Ser

Glu

Arg

Ala

Gly

130

Ala

Gln

Ser

Tyr

Ser
210

<2107
211>
2122
213>

<220>
2287

<400>

Tyr
35

Ile

Gly

Pro

Thr

Pro

115

Thr

Lys

Glu

Ser

Ala

195

Phe

54
453
PRT

Leu

Tyr

Ser

Glu

Phe

100

Ser

Ala

Val

Ser

Thr

180

Cys

Asn

ANTLFE5

TPP-2015,

54

Glu Val Gln
1

Ser Leu Arg

Lys Met Asp

35

Ser Arg Ile
50

65

Lys Gly Arg

Leu

Leu

20

Trp

Gly

Phe

Ala

Gly

Gly

Asp

85

Gly

Val

Ser

Gln

Val

165

Leu

Glu

Arg

Trp

Ala

Ser

70

Phe

Gln

Phe

Val

Trp

150

Thr

Thr

Val

Gly

Tyr

Ser

55

Gly

Ala

Gly

Ile

Val

135

Lys

Glu

Leu

Thr

Glu
215

higG, =4k

Leu

Ser

Val

Pro

Thr

Glu

Cys

Arg

Ser

Ile
70

Ser

Ala

Gln

Gly

55

Ser

Gln

40

Ser

Thr

Val

Thr

Phe

120

Cys

Val

Gln

Ser

His

200

Cys

Gly

Ala

Ala

40

Gly

Arg

Gln

Arg

Asp

Tyr

Lys

105

Pro

Leu

Asp

Asp

Lys

185

Gln

Gly

Ser

25

Pro

Lys

Asp

57

Lys

Ala

Phe

Tyr

90

Val

Pro

Leu

Asn

Ser

170

Ala

Gly

Gly

10

Gly

Gly

Thr

Asn

Pro

Thr

Thr

75

Cys

Glu

Ser

Asn

Ala

155

Lys

Asp

Leu

Leu

Phe

Lys

Met

Ser

75

Gly

Gly

60

Leu

Gln

Ile

Asp

Asn

140

Leu

Asp

Tyr

Ser

Val

Thr

Gly

Tyr

60

Lys

Gln

45

Ile

Thr

Gln

Arg

Glu

125

Phe

Gln

Ser

Glu

Ser
205

Gln

Phe

Leu

45

Ala

Asn

Ala

Pro

Ile

Tyr

Arg

110

Gln

Tyr

Ser

Thr

Lys

190

Pro

Pro

Ser

30

Glu

Asp

Thr

Pro

Asp

Ser

Gly

95

Thr

Leu

Pro

Gly

Tyr

175

His

Val

Gly

15

Lys

Trp

Ser

Leu

Arg

Arg

Arg

80

Ser

Val

Lys

Arg

Asn

160

Ser

Lys

Thr

Gly

Tyr

Val

Val

Tyr
80
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[0025]

Leu

Ala

Asp

Lys

Gly

145

Pro

Thr

Val

Asn

Pro

225

Glu

Asp

Asp

Gly

Asn

305

Trp

Pro

Glu

Asn

Gln

Arg

Tyr

Gly

130

Gly

Val

Phe

Val

Val

210

Lys

Leu

Thr

Val

Val

290

Ser

Leu

Ala

Pro

Gln
370

Met

Glu

Trp

115

Pro

Thr

Thr

Pro

Thr

195

Asn

Ser

Leu

Leu

Ser

275

Glu

Thr

Asn

Pro

Gln

355

Val

Asn

Lys

100

Gly

Ser

Ala

Val

Ala

180

Val

His

Cys

Gly

Met

260

His

Val

Tyr

Gly

Ile

340

Val

Ser

Ser

85

Ala

Gln

Val

Ala

Ser

165

Val

Pro

Lys

Asp

Gly

245

Ile

Glu

His

Arg

Lys

325

Glu

Tyr

Leu

Leu

Ser

Gly

Phe

Leu

150

Trp

Leu

Ser

Pro

Lys

230

Pro

Ser

Asp

Asn

Val

310

Glu

Lys

Thr

Thr

Arg

Asp

Thr

Pro

135

Gly

Asn

Gln

Ser

Ser

215

Thr

Ser

Arg

Pro

Ala

295

Val

Tyr

Thr

Leu

Cys
375

Ala

Leu

Leu

120

Leu

Cys

Ser

Ser

Ser

200

Asn

His

Val

Thr

Glu

280

Lys

Ser

Lys

Ile

Pro

360

Leu

Glu

Ser

105

Val

Ala

Leu

Gly

Ser

185

Leu

Thr

Thr

Phe

Pro

265

Val

Thr

Val

Cys

Ser

345

Pro

Val

58

Asp

90

Gly

Thr

Pro

Val

Ala

170

Gly

Gly

Lys

Cys

Leu

250

Glu

Lys

Lys

Leu

Lys

330

Lys

Ser

Lys

Thr

Thr

Val

Ser

Lys

155

Leu

Leu

Thr

Val

P£G

235

Phe

Val

Phe

PEG

Thr

315

Val

Ala

Arg

Gly

Ala

Tyr

Ser

Ser

140

Asp

Thr

Tyr

Gln

Asp

220

Pro

Pro

Thr

Asn

Arg

300

Val

Ser

Lys

Asp

Phe
380

Val

Ser

Ser

125

Lys

Tyr

Ser

Ser

Thr

205

Lys

Cys

Pro

Cys

Trp

285

Glu

Leu

Asn

Gly

Glu

365

Tyr

Tyr

Glu

110

Ala

Ser

Phe

Gly

Leu

190

Tyr

Lys

Pro

Lys

Val

270

Tyr

Glu

His

Lys

Gln

350

Leu

Pro

Tyr

95

Ala

Ser

Thr

Pro

Val

175

Ser

Ile

Val

Ala

Pro

255

Val

Val

Gln

Gln

Ala

335

Pro

Thr

Ser

Cys

Leu

Thr

Ser

Glu

160

His

Ser

Cys

Glu

Pro

240

Lys

Val

Asp

Tyr

Asp

320

Leu

Arg

Lys

Asp
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[0026]

Ile

385

Thr

Lys

Cys

Leu

Ala

Thr

Leu

Ser

Ser
450

<210>
211>
<212>
<213>

<220>
L2232

<400>

Val Glu

Pro Pro

Thr Val
420

Val Met
435

Leu Ser

55

216

PRT
ANIF5I

TPP-2016,
55

Ala Gln Asp Ile

1

Pro

Arg

Leu

Thr

65

Glu

Pro

Ala

Ser

Glu

145

Ser

Gly

Asn

Ile

50

Gly

Pro

Arg

Ala

Gly

130

Ala

Gln

Glu Arg
20

Leu Ala
35

His Thr

Ser Gly

Glu Asp

Thr Phe

100

Pro Ser

115

Thr Ala

Lys Val

Glu Ser

Trp

Val

405

Asp

His

Gly

higG, #%E,

Gln
5
Ala
Trp
Ala
Ser
Phe
85
Gly
Val
Ser

Gln

Val
165

Glu

390

Leu

Lys

Glu

Ser

Asp

Ser

Ala

Asn Gly

Ser Asp

Arg Trp

425

Leu His
440

K

Met Thr Gln Ser

Thr

Tyr

Ser

Gly

70

Ala

Gln

Phe

Val

Trp

150

Thr

Leu

Gln

Thr

55

Thr

Val

Gly

Ile

Val

135

Lys

Glu

Ser Cys
25

Gln Lys

40

Arg Ala

Glu Phe

Tyr Phe

Thr Lys

105

Phe Pro

120

Cys Leu

Val Asp

Gln Asp

59

Gln

Gly

410

Gln

Asn

Pro

10

Arg

Pro

Pro

Thr

Cys

90

Val

Pro

Leu

Asn

Ser
170

Pro

395

Ser

Gln

His

Ala

Ala

Gly

Gly

Leu

75

Gln

Glu

Ser

Asn

Ala

155

Lys

Glu

Phe

Gly

Tyr

Thr

Ser

Arg

Val

60

Thr

Gln

Ile

Asp

Asn

140

Leu

Asp

Asn

Phe

Asn

Thr
445

Leu

Gln

Ala

45

Pro

Ile

Tyr

Lys

Glu

125

Phe

Gln

Ser

Asn

Leu

Val

430

Gln

Ser

Asn

30

Pro

Val

Ser

Ala

Arg

110

Gln

Tyr

Ser

Thr

Tyr

Tyr

415

Phe

Lys

Val

15

Ile

Arg

Arg

Ser

Ser

95

Thr

Leu

Pro

Gly

Tyr
175

Lys

400

Ser

Ser

Ser

Ser

Asn

Leu

Ile

Leu

80

Pro

Val

Lys

Arg

Asn

160

Ser
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Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys
180 185 190

Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr
195 200 205

Lys Ser Phe Asn Arg Gly Glu Cys
210 215

<210> 56
211> 454
<212> PRT
213> ANTLFFF

<220>
<223> TPP-2016, hlgG, =%

<400> 56
Glu Val Gln Leu Leu 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 Lys Tyr
20 25 30

Arg Met Asp Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
85 40 45

Ser Arg Ile Gly Pro Ser Gly Gly Lys Thr Thr Tyr Ala Asp Ser Val
50 55 60

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

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

Ala Arg Glu Lys Thr Ser Asp Leu Ser Gly Ser Tyr Ser Glu Ala Leu
100 105 110

Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr
115 120 125

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

Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu
145 150 155 160

Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His
165 170 175

Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser
180 185 190

Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys
195 200 205

Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu
210 215 220

[0027]

60
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[0028]

Pro

225

Glu

Asp

Asp

Gly

Asn

305

Trp

Pro

Glu

Asn

Ile

385

Thr

Lys

Cys

Leu

Lys

Leu

Thr

Val

Val

290

Ser

Leu

Ala

Pro

Gln

370

Ala

Thr

Leu

Ser

Ser
450

<210>
211>
L2127
<213>

<220>
223>

<400~

Ser

Leu

Leu

Ser

275

Glu

Thr

Asn

Pro

Gln

355

Val

Val

Pro

Thr

Val

435

Leu

57
218
PRT

Cys

Gly

Met

260

His

Val

Tyr

Gly

Ile

340

Val

Ser

Glu

Pro

Val

420

Met

Ser

NLFE5

TPP-2019, hlgG, 4k,

57

Asp

Gly

245

Ile

Glu

His

Arg

Lys

325

Glu

Tyr

Leu

Trp

Val

405

Asp

His

Pro

Lys

230

Pro

Ser

Asp

Asn

Val

310

Glu

Lys

Thr

Thr

Glu

390

Leu

Lys

Glu

Gly

Thr

Ser

Arg

Pro

Ala

295

Val

Tyr

Thr

Leu

Cys

375

Ser

Asp

Ser

Ala

His

Val

Thr

Glu

280

Lys

Ser

Lys

Ile

Pro

360

Leu

Asn

Ser

Arg

Leu
440

K

Thr

Phe

Pro

265

Val

Thr

Val

Cys

Ser

345

Pro

Val

Gly

Asp

Trp

425

His

Cys

Leu

250

Glu

Lys

Lys

Leu

Lys

330

Lys

Ser

Lys

Gln

Gly

410

Gln

Asn

Pro

235

Phe

Val

Phe

Pro

Thr

315

Val

Ala

Arg

Gly

Pro

395

Ser

Gln

His

Pro

Pro

Thr

Asn

Arg

300

Val

Ser

Lys

Asp

Phe

380

Glu

Phe

Gly

Tyr

Cys

Pro

Cys

Trp

285

Glu

Leu

Asn

Gly

Glu

365

Tyr

Asn

Phe

Asn

Thr
445

Pro

Lys

Val

270

Tyr

Glu

His

Lys

Gln

350

Leu

Pro

Asn

Leu

Val

430

Gln

Ala

Pro

255

Val

Val

Gln

Gln

Ala

335

Pro

Thr

Ser

Tyr

Tyr

415

Phe

Lys

Pro

240

Lys

Val

Asp

Tyr

Asp

320

Leu

Arg

Lys

Asp

Lys

400

Ser

Ser

Ser

Ala Gln Asp Ile Gln Met Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser

1

5

61

10

15
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[0029]

Pro

Ser

Leu

Phe

65

Leu

Thr

Thr

Leu

Pro

145

Gly

Tyr

His

Val

Gly

Ser

Leu

50

Ser

Glu

Pro

Val

Lys

130

Arg

Asn

Ser

Lys

Thr
210

<210>
211>
212,
213>

<2207
225%

<400>

Glu

Tyr
35

Ile

Gly

Pro

Pro

Ala
115

Ser

Glu

Ser

Leu

Val
195

Lys

58
455
PRT

Arg

20

Leu

Tyr

Ser

Glu

Leu

100

Ala

Gly

Ala

Gln

Ser

180

Tyr

Ser

w2l

TPP-2019,

58

Glu Val Gln Leu

1

Ser Leu Arg Leu

20

Ala Met Tyr Trp
35

Ser Arg Ile Ser

50

Ala

Thr

Gly

Gly

Asp

85

Thr

Pro

Thr

Lys

Glu

165

Ser

Ala

Phe

Thr

Trp

Ala

Ser

70

Phe

Phe

Ser

Ala

Val

150

Ser

Thr

Cys

Asn

Leu

Tyr

Ser

55

Gly

Ala

Gly

Val

Ser

135

Gln

Val

Leu

Glu

Arg
215

hlgG, EfE

Leu Glu Ser

5

Ser

Gln

40

Ser

Thr

Val

Gly

Phe

120

Val

Trp

Thr

Thr

Val

200

Gly

Gly

Ser Cys Ala Ala

Val Arg Gln

Pro Ser Gly

55

Ala
40

Gly

Cys

25

Gln

Arg

Asp

Tyr

Gly

105

Ile

Val

Lys

Glu

Leu

185

Thr

Glu

Gly

Ser

25

Pro

Lys

62

Arg

Lys

Ala

Phe

Tyr

90

Thr

Phe

Cys

Val

Gln

170

Ser

His

Cys

Gly

10

Gly

Gly

Thr

Ala

Pro

Thr

Thr

75

Cys

Lys

Pro

Leu

Asp

155

Asp

Lys

Gln

Leu

Phe

Lys

His

Ser

Gly

Gly

60

Leu

Gln

Val

Pro

Leu

140

Asn

Ser

Ala

Gly

Val

Thr

Gly

Tyr
60

Gln

Gln

45

Ile

Thr

Gln

Glu

Ser

125

Asn

Ala

Lys

Asp

Leu
205

Gln

Phe

Leu

45

Ala

Arg

30

Ala

Pro

Ile

Tyr

Ile

110

Asp

Asn

Leu

Asp

Tyr

190

Ser

Pro

Ser
30

Glu

Val

Pro

Asp

Ser

Asp

95

Lys

Glu

Phe

Gln

Ser

175

Glu

Ser

Gly

15

Arg

Trp

Ser

Ser

Arg

Arg

Arg

80

Ser

Arg

Gln

Tyr

Ser

160

Thr

Lys

Pro

Gly

Tyr

Val

Val
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[0030]

Lys

65

Leu

Ala

Met

Thr

Ser

145

Glu

Ser

Cys

Glu

225

Pro

Lys

Val

Asp

Tyr

305

Asp

Leu

Arg

Gly

Gln

Arg

Asp

Lys

130

Gly

Pro

Thr

Val

Asn

210

Pro

Glu

Asp

Asp

Gly

290

Asn

Trp

Pro

Glu

Arg

Met

Leu

Val

115

Gly

Gly

Val

Phe

Val

195

Val

Lys

Leu

Thr

Val

275

Val

Ser

Leu

Ala

Pro
355

Phe

Asn

Ser

100

Trp

Pro

Thr

Thr

Pro

180

Thr

Asn

Ser

Leu

Leu

260

Ser

Glu

Thr

Asn

Pro

340

Gln

Thr

Ser

85

Gln

Gly

Ser

Ala

Val

165

Ala

Val

His

Cys

Gly

245

Met

His

Val

Tyr

Gly

325

Ile

Val

Ile

70

Leu

Thr

Gln

Val

Ala

150

Ser

Val

Pro

Lys

Asp

230

Gly

Ile

Glu

His

Arg

310

Lys

Glu

Tyr

Ser

Arg

Gly

Gly

Phe

135

Leu

Trp

Leu

Ser

Pro

215

Lys

Pro

Ser

Asp

Asn

295

Val

Glu

Lys

Thr

Arg

Ala

Tyr

Thr

120

Pro

Gly

Asn

Gln

Ser

200

Ser

Thr

Ser

Arg

Pro

280

Ala

Val

Tyr

Thr

Leu
360

Asp

Glu

Tyr

105

Thr

Leu

Cys

Ser

Ser

185

Ser

Asn

His

Val

Thr

265

Glu

Lys

Ser

Lys

Ile

345

Pro

63

Asn

Asp

90

Pro

Val

Ala

Leu

Gly

170

Ser

Leu

Thr

Thr

Phe

250

Pro

Val

Thr

Val

Cys

330

Ser

Pro

Ser

75

Thr

His

Thr

Pro

Val

155

Ala

Gly

Gly

Lys

Cys

235

Leu

Glu

Lys

Lys

Leu

315

Lys

Lys

Ser

Lys

Ala

Tyr

Val

Ser

140

Lys

Leu

Leu

Thr

Val

220

Pro

Phe

Val

Phe

Pro

300

Thr

Val

Ala

Arg

Asn

Val

His

Ser

125

Ser

Asp

Thr

Tyr

Gln

205

Asp

Pro

Pro

Thr

Asn

285

Arg

Val

Ser

Lys

Asp
365

Thr

Tyr

Tyr

110

Ser

Lys

Tyr

Ser

Ser

190

Thr

Lys

Cys

Pro

Cys

270

Trp

Glu

Leu

Asn

Gly

350

Glu

Leu

Tyr

95

Tyr

Ala

Ser

Phe

Gly

175

Leu

Tyr

Lys

Pro

Lys

255

Val

Tyr

Glu

His

Lys

335

Gln

Leu

Tyr

80

Cys

Gly

Ser

Thr

Pro

160

Val

Ser

Ile

Val

Ala

240

Pro

Val

Val

Gln

Gln

320

Ala

Pro

Thr
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[0031]

Lys

Asp

385

Lys

Ser

Ser

Ser

Asn

370

Ile

Thr

Lys

Cys

Leu
450

<210>
211>
<212>
<213>

<220>
L2282

<400>

Gln Val

Ala Val

Thr Pro

Leu Thr
420

Ser Val
435

Ser Leu

59

214

PRT
ANIF5I

TPP-2803,
59

Ser Ser Glu Leu

1

Thr

Ser

Gly

Ser

65

Asp

Leu

Ala

Ala

Ala
145

Val

Trp

Lys

50

Ser

Glu

Val

Ala

Asn

130

Val

Arg Ile
20

Tyr Gln
35

Asn Asn

Gly Asn

Ala Asp

Phe Gly

100

Pro Ser
115

Lys Ala

Thr Val

Ser

Glu

Pro

405

Val

Met

Ser

Leu

Trp

390

Val

Asp

His

Pro

h1gG2,

Thr

5

Thr

Gln

Arg

Thr

Tyr

85

Gly

Val

Thr

Ala

Gln

Cys

Lys

Pro

Ala

70

Tyr

Gly

Thr

Leu

Trp
150

Thr Cys Leu

375

Glu

Leu

Lys

Glu

Gly
455

Asp

Gln

Pro

Ser

55

Ser

Cys

Thr

Leu

Val

135

Lys

Ser

Asp

Ser

Ala
440

Pro

Gly

Gly

40

Gly

Leu

Asn

Lys

Phe

120

Cys

Ala

Asn

Ser

Arg

425

Leu

Ala

Asp

25

Gln

Ile

Thr

Ser

Leu

105

Pro

Leu

Asp

64

Val

Gly

Asp

410

Trp

His

Val

10

Ser

Ala

Pro

Ile

Arg

90

Thr

Pro

Ile

Gly

Lys

Gln

395

Gly

Gln

Asn

Ser

Leu

Pro

Asp

Thr

75

Asp

Val

Ser

Ser

Ser
155

Gly

380

Pro

Ser

Gln

His

Val

Arg

Val

Arg

60

Gly

Ser

Leu

Ser

Asp

140

Pro

Phe

Glu

Phe

Gly

Tyr
445

Ala

Ser

Leu

45

Phe

Ala

Ser

Gly

Glu

125

Phe

Val

Tyr

Asn

Phe

Asn

430

Thr

Leu

Tyr

30

Val

Ser

Gln

Gly

Gln

110

Glu

Tyr

Lys

Pro

Asn

Leu

415

Val

Gln

Gly

15

Tyr

Ile

Gly

Ala

Asn

95

Pro

Leu

Pro

Ala

Ser

Tyr

400

Tyr

Phe

Lys

Gln

Ala

Tyr

Ser

Glu

80

His

Lys

Gln

Gly

Gly
160
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[0032]

Val Glu

Ser Ser

Tyr Ser

Ala Pro

210

<210>

Thr

Tyr

Cys

195

Ala

60

211> 450
<212> PRT

213>
<2207

<223> TPP-2803

<400>
Glu Val
1

Ser Leu

Arg Met

Ser Arg
50

Lys Gly
65

Leu Gln

Ala Arg

Asp Tyr

Lys Gly

130

Glu Ser

145

Pro Val

Thr Phe

Val Val

60

Gln

Arg

Ser

35

Arg

Met

Glu

Trp

115

Pto

Thr

Thr

Pro

Thr
195

Thr

Leu

180

Gln

Glu

ANIFF

Leu

Leu

20

Trp

Tyr

Phe

Asn

Lys

100

Gly

Ser

Ala

Val

Ala

180

Val

Lys Pro
165

Ser Lys Gln

Ser
170

Ser Leu Thr Pro Glu Gln

Val Thr

Cys Ser

hlgG2,

Leu Glu
5

Ser Cys

Val Arg

Ser Ser

Thr Ile
70

Ser Leu
85

Ala Ser

Gln Gly

Val Phe

Ala Leu

150

Ser Trp
165

Val Leu

Pro Ser

185

His Glu Gly
200

HEE

Ser Gly Gly

Ala Ala Ser
25

Gln Ala Pro
40

Gly Gly Arg
55

Ser Arg Asp

Arg Ala Glu

Asp Leu Ser
105

Thr Leu Val
120

Pro Leu Ala
135

Gly Cys Leu

Asn Ser Gly

Gln Ser Ser

185

Ser Asn Phe
200

65

Ser

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Gly

Thr

Pro

Val

Ala

170

Gly

Gly

Asn Asn Lys

Trp Lys Ser

Thr Val Glu

Leu

Phe

Lys

Arg

Ser

75

Thr

Ser

Val

Cys

Lys

155

Leu

Leu

Thr

Val

Thr

Gly

Tyr

60

Lys

Ala

Phe

Ser

Ser

140

Asp

Thr

Tyr

Gln

205

Gln

Phe

Leu

45

Ala

Asn

Val

Ser

Ser

125

Arg

Tyr

Ser

Ser

Thr
205

Tyr
His
190

Lys

Pro

Ser

30

Glu

Asp

Thi

Tyr

Glu

110

Ala

Ser

Phe

Gly

Leu

190

Tyr

Ala
175

Arg

Thr

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Ala

Ser

Thr

Pro

Val

175

Ser

Thr

Ala

Ser

Val

Gly

Tyr

Val

Val

Tyr

80

Cys

Leu

Thr

Ser

Glu

160

His

Ser

Cys
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Asn

Arg

225

Gly

Ile

Glu

His

Arg

305

Lys

Glu

Tyr

Leu

Trp

385

Met

Asp

His

Pro

Val

210

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Thr

370

Glu

Leu

Lys

Glu

Gly
450

Asp

Cys

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

Asp

Ser

Ala
435

His

Cys

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg

420

Leu

Lys

Val

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

Pro

Glu

230

Leu

Glu

Gln

Lys

Leu

310

Lys

Lys

Ser

Lys

Gln

390

Gly

Gln

Asn

Ser

215

Cys

Phe

Val

Phe

Pro

295

Thr

Val

Thr

Arg

Gly

375

Pro

Ser

Gln

His

Asn

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Glu

360

Phe

Glu

Phe

Gly

Tyr
440

Thr

Pro

Pro

Cys

265

Trp

Glu

Val

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn

425

Thr

66

Lys

Cys

Lys

250

Val

Tyr

Glu

His

Lys

330

Gln

Met

Pro

Asn

Leu

410

Val

Gln

Val

Pro

235

Pro

Val

Val

Gln

Gln

315

Gly

Pro

Thr

Ser

Tyr
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