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DESCRIPTION

MONOCLONAL ANTIBODIES AGAINST ACTIVATED PROTEIN C (aPC)

[0001] This application claims priority to U.S. Provisional Patent Application No.
61/731,294 filed November 29, 2012 and to U.S. Provisional Patent Application No.
61/786,472 filed March 15, 2013, the disclosures of which are hereby incorporated by

reference herein in their entirety.

Sequence listing submission

[0002] The Sequence Listing associated with this application is filed in electronic format

via EFS-Web and hereby incorporated by reference into the specification in its entirety.

Field of the embodiments

[0003] Provided are isolated monoclonal antibodies and fragments thercof that

preferentially bind activated form of human protein C (aPC).

Background

[0004] Human Protein C (PC) zymogen is synthesized in the liver as a 461-amino acid
residue precursor and secreted into the blood (as shown in SEQ ID NO: 1). Prior to secretion,
the single-chain polypeptide precursor is converted into a heterodimer by removal of a
dipeptide (Lys156-Argl57) and a 42-aa residues preproleader. The heterodimeric form (417
residues) consists of the light chain (155aa, 21 kDa) and the heavy chain (262aa, 41 kDa)
linked by a disulfide bridge (as shown in SEQ ID NO: 2). PC zymogen contains the thrombin
cleavage site, leading to removal of the “activation peptide” and activation of PC to activated
PC (aPC) form (405 residues) shown in SEQ ID NO: 3. Figure 1 provides a cartoon depiction
of human PC and its activated form, aPC. Human PC contains 9 Gla-residues and 4 potential
sites for N-linked glycosylation. The light chain contains the Gla domain and 2 EGF-like

domains. The heavy chain harbors an active serine protease domain.
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[0005] PC normally circulates at 3-5ug/ml (~65 nM) in healthy human blood and its half-
life is 6-8 hours. The predominant form of circulating PC zymogen is the heterodimeric form.

The light chain of PC contains one gamma-carboxy glutamic acid (Gla) - rich domain (45aa),

two EGF-like domains (46aa) and the linker sequences. The heavy chain of PC harbors a 12-
aa highly polar “activation peptide” and a catalytic domain with a typical serine protease

catalytic triad.

[0006] Human PC undergoes extensive post-translational modifications including
glycosylation, vitamin K-dependent gamma-carboxylation, and gamma-hydroxylation (1-2).
It contains 23% carbohydrate (by weight) and 4 potential N-linked glycosylation sites (one in
the light chain Asn97 and three in the heavy chain Asn248/313/329). Its Gla domain contains
9 Gla residues and is responsible for the calcium-dependent binding of PC to negatively-
charged phospholipid membranes. The Gla domain can also bind to the endothelial protein C
receptor (EPCR), which aligns thrombin and thrombomodulin on the endothelial membrane

during PC activation.

[0007] Protein C zymogen is typically converted to its active enzyme --- activated protein
C (aPC) to have biological potency. The activity of the PC pathway is controlled by the rate
of PC activation and aPC inactivation. PC activation occurs on the surface of endothelial
cells in a two-step process. It requires binding of PC (via Gla domain) to the EPCR on
endothelial cells, followed by proteolytic activation of PC through thrombin/
thrombomodulin complexes. A single cleavage at Argl2 of the heavy chain of human PC,
which is catalyzed by thrombin/thrombomodulin on the endothelial cell surface, liberates the
12-aa AP and converts the zymogen PC into aPC, an active serine protease. Thus, the primary
difference between the amino acid sequences of PC and aPC is the presence of a 12-aa
activation peptide in PC that is absent in APC. Activation of PC into aPC also induces
conformational changes; consequently only aPC, not PC, can be labeled by benzamidine or
with chloromethylketone (CMK) peptide inhibitor in its enzymatic active site. The crystal
structure of Gla-domainless aPC in complex with CMK-inhibitor was recently resolved. The
major aPC inactivator in human plasma is the protein C inhibitor (PCI) present at 100nM in
human plasma, a member of the serpin superfamily. Under physiological conditions, aPC
circulates at very low concentration (1-2 ng/ml or 40 pM) in human blood with a half-life of

20-30 min.

[0008] The protein C pathway serves as a natural defense mechanism against thrombosis.

It differs from other anticoagulants in that it is an on-demand system that can amplify the
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anticoagulant response as the coagulant response increases. Upon injury, thrombin is
generated for coagulation. At the same time, thrombin also triggers an anti-coagulant
response by binding to thrombomodulin lined on the vascular surface, and this promotes
protein C activation. Thus, aPC generation is roughly proportional to thrombin concentration

and PC levels.

[0009] The physiological importance of the protein C pathway as a key regulator of
coagulation process is shown by 3 clinical findings: (a) Severe thrombotic complications
associated with protein C deficiency and the ability to correct the defect by protein C
supplement (b) familial thrombophilia associated with deficiencies in protein C cofactor
(protein S); and (c) thrombotic risk associated with the inherited mutations in its substrate
(Factor V Leiden R506Q) which make it resistant to cleavage by aPC (Bemard, GR ct.al. N
Engl J Med 2001, 344:699-709 review).

[00010] In contrast to the other vitamin K-dependent coagulation factors, aPC functions as
an anticoagulant by proteolytic inactivation of two coagulation cofactors, Factor Va and
VIlIIa, thereby inhibiting the generation of thrombin. As a result of decreased thrombin levels,
the inflammatory, pro-coagulant and anti-fibrinolytic responses, induced by thrombin, are
reduced. aPC also directly contributes to the enhanced fibrinolytic response by complex

formation with plasminogen activator inhibitors (PAI).

[00011] In addition to its anti-coagulant functions, aPC induces cytoprotective effects,
including anti-inflammatory and anti-apoptotic activities, and protection of endothelial barrier
function. These direct cytoprotective effects of aPC on cells require EPCR and the G-
protein-coupled receptor, protease activated receptor-1 (PAR-1). Thus, aPC promotes
fibrinolysis and inhibits thrombosis and inflammation. The anti-coagulant and cytoprotective
functions of aPC appear to be separable. Most of the cytoprotective effects are primarily
independent of the anticoagulant activity of aPC and aPC mutants with minimal anti-
coagulant activity and normal cytoprotective activity have been generated. Likewise, hyper-

anticoagulant but non-cytoprotective aPC mutants have also been reported.

[00012] The C-terminus of aPC light chain is also a highly charged region that comprises
residue Gly142-Leul55 on the opposite side of the active site in the protease domain. E149A-
aPC had amidolytic activity that is indistinguishable from wild-typeaPC, but had more than a
3-fold increase in anti-coagulant activity in the activated partial thromboplastin time (aPTT)

clotting assays due to increased sensitivity to protein S cofactor activity. E149A-aPC showed
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hyperactive anticoagulant activity in plasma-clotting assays as well as hyperactive anti-
thrombotic potency in vivo. This mutant also had reduced cytoprotective and mortality
reduction activities in a LPS-induced lethal endotoxemia murine model. This suggests that
aPC’s cytoprotective activity is required to reduce mortality in the murine model. In contrast,
aPC’s anticoagulant activity is neither necessary nor sufficient for mortality reduction. aPC
has been used to treat sepsis, a life-threatening condition associated with hypercoagulation
and generalized inflammatory reactions. A severe side effect of aPC therapy in sepsis is

major bleeding that occurs in 2% of patients. This severe side effect limits its clinical use.

Summary

[00013] Monoclonal antibodies to human activated Protein C (aPC) are provided. In at
least one embodiment, the anti-aPC monoclonal antibodies exhibit minimal binding to

Protein C, which is the zymogen of aPC.

[00014] In some embodiments, the monoclonal antibodies to aPC provided have been
optimized, for example to increase affinity, to increase functional activity or to reduce

divergence from a germline sequence.

[00015] Also provided are specific epitopes on human aPC bound by isolated monoclonal

antibody. Further provided are the isolated nucleic acid molecules encoding the same.

[00016] Pharmaceutical compositions comprising the anti-aPC 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 the
bleeding time by administering an anti-aPC monoclonal antibody to a patient in need thereof.

Methods for producing a monoclonal antibody that binds human aPC are also provided.

Brief description of the drawings

[00017] 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 present

teachings in any way.

[00018] Figure 1 shows a cartoon drawing of human activated Protein C in its mature

heterodimer form.
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[00019] Figure 2 shows an amino acid sequence alignment of heavy and light chain CDRs

is shown among 10 anti-aPC Fabs identified from the human Fab antibody library.

[0010] Figure 3 depicts a graph characterizing anti-APC Fabs by direct ELISA. An
ELISA plate was coated with human PC (hPC), human aPC (hAPC), dog aPC (dAPC),
mouse aPC (mAPC) at 100 ng per well. Purified Fabs designate on the X-axis were added to
the plate at 20 nM (1 ug/ml). Bound Fab was detected by the secondary antibody (anti-human
Fab-HRP) followed by HRP substrate AmplexRed. The purified Fabs preferentially bind to
human aPC and, with the exception of Fab R41C17, show little to no binding to human PC.

One Fab T46J23 also showed some binding to mouse aPC.
[0011] Figure 4 shows binding selectivity of anti-aPC Fabs by ELISA.

[0012] Figure 5 depicts a graph showing inhibition of clot formation of normal human
plasma in a dose-dependent manner by aPTT by spiking in human aPC. 50% pooled human
normal plasma formed clots in 52 seconds. Preincubation of human aPC at 100, 200, 400,
800, or 1600 ng/ml with the plasma prolonged the clotting time in a dose-dependent manner.
Nearly identical potency for recombinant human aPC (rh-APC) and plasma-derived human

aPC (pdh-APC) was observed.

[0013] Figure 6 depicts graphs showing anti-aPC Fabs inhibit human aPC and induce
clot formation in human normal plasma. Human aPC at 400ng/ml extended the plasma
clotting time from 52 seconds to 180 seconds. Incubation of control antibody (Control) or its
Fab (Control-Fab) or select Fabs at 0, 0.5, 1, 2, 5, 10, or 20ug/ml with aPC reduced the
clotting time in a dose-dependent manner (top panel). Three Fabs (R41E3, C22J13, Control-
Fab) were also tested at 40 ug/ml for a greater effect (bottom panel).

[0014] Figure 7 shows anti-aPC Fabs inhibit dog aPC and induce clot formation in aPTT.

[0015] Figure 8 shows the effect of anti-aPC Fabs on the amidolytic activity of aPC.
Human aPC protein (20 nM) was first preincubated with an equal volume of anti-aPC Fab (1-
3000 nM) at room temperature for 20 min before the chromogenic substrate
SPECTROZYME PCa was added to the reaction mixture up to 1 mM. The amidolytic
activity of human aPC at a final concentration of 10 nM was measured in the presence of
Fabs. Hydrolysis rates were inhibited in the presence of the Fabs, reaching a maximum

reduction of 80%.

[0016] Figure 9 shows the effect of anti-aPC Fabs on the Factor Va (FVa) inactivation

activity of aPC.

{00103959} 5
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[0017] Figure 10 shows binding specificity of anti-aPC human IgG1s and shows species
cross-reactivity of anti-aPC human IgGls by ELISA. An ELISA plate was coated with
human PC (hPC), human aPC (hAPC), dog aPC, mouse aPC, rabbit aPC at 1 ug/ml. Purified
IgGs (20nM) were added to the plate. Bound IgG was detected by the secondary antibody
(anti-human IgG-HRP) followed by HRP substrate AmplexRed. Five anti-aPC human
IgGls cross-react with dog and rabbit aPCs and one IgG1 also binds mouse aPC.

[0018] Figure 11 shows the effect of anti-aPC IgGs on amidolytic activity of species
aPCs — (a) human, (b) rabbit, (c) dog, and (d) mouse. aPC protein (20 nM) was first
preincubated with an equal volume of anti-aPC-hIgG1 (1-1000 nM) at room temperature for
20 min before the chromogenic substrate SPECTROZYME PCa was added to the reaction
mixture up to 1 mM. The amidolytic activity of aPC at a final concentration of 10 nM was
measured in the presence of Fabs. Hydrolysis rates were inhibited in the presence of the IgGs.

A negative control antibody (anti-CTX-hIgG1) was used.

[0019] Figure 12 shows anti-aPC-hIgGls shorten clotting time and induce coagulation in

human plasma clotting assays (aPTT).

[0020] Figure 13 shows the effect of anti-aPC-IgG1 on severe hemophilic patient plasma.
In the presence of endothelial cells and thrombomodulin, PC is activated to aPC and reduces
thrombin generation. Unlike control Ab, anti-aPC-antibody rapidly inhibits this newly
generated aPC and increase thrombin generation by 5-10x. Enhanced thrombin generation

will lead to improved coagulation in patients with coagulopathy.

[0021] Figure 14 shows activity profile of anti-aPC-antibody variants. Similar to the
parental antibody, C25K23, such variants (a) bind to aPC with high affinity, (b) potently
inhibit aPC activity in purified system, and (c) shorten clotting time leading to coagulation in

human plasma clotting assay.

[0022] Figure 15 shows a cartoon depicting the complex structure was refined to a final
Rwork= 0.201, Rfree = 0.241. The left and right panels show the same complex structure
with a rotation change of 90°. The HCDR3 loop from the Fab C25K23 has extensive

interactions with the heavy chain of aPC.

[0023] Figure 16 shows in the left panel shows a zoomed view of interactions around the
residue Trp104 in the CDR3 loop of Fab C25K23 heavy chain. It blocks the accessibility of
active site of aPC (catalytically important residues His57, Asp102, and Ser195). The right

£00103959} 6
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panel shows that the Fab C25K23 inhibits the activity of aPC in a way similar to the PPACK
inhibitor because Trp104 and PPACK occupy the same region at the active site.

[0024] Figure 17 shows a graph depicting anti-aPC antibodies, in both Fab and IgG
forms, binding or not binding to active-site-blocked aPC by ELISA.

Detailed description

[0025] As discussed above, the present disclosure provides antibodies, including
monoclonal antibodies, and other binding proteins that specifically bind to the activated form
of human Protein C (aPC), but exhibit comparatively little or no reactivity against the

zymogen form of human Protein C (PC).

[0026] For purposes of this patent document, the following terminology will be used with

the definitions set out below.
Definitions

[0027] Whenever appropriate, terms used in the singular will also include the plural and
vice versa. 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 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). The use of "or" means "and/or" unless stated
otherwise. The use of “a” herein means “one or more” unless stated otherwise or where the

29 &c

use of “one or more” is clearly inappropriate. The use of “comprise,” “comprises,”

99 Cey 99 Cey

“comprising,” “include,” “includes,” and “including” are interchangeable and are not limiting.

For example, the term “including” shall mean “including, but not limited to.”

[0028] The term “Protein C” or “PC” as used herein refers to any variant, isoform, and/or
species homolog of Protein C in its zymogen form that is naturally expressed by cells and

present in plasma and is distinct from the activated form of Protein C.

[0029] The term “activated Protecin C” or “aPC” as used herein refers to an activated form
of Protein C that is characterized by the absence of a 12 amino acid activation peptide present

in Protein C.

[0030] As used herein, an “antibody” refers to a whole antibody and any antigen binding

fragment (i.e., “antigen-binding portion”) or single chain thereof. The term includes a full-

{00103959} 7
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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-aPC monoclonal
antibody fragment binds to an epitope of aPC. 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 VL, 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 VL and 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 VH domain; (vi) an
isolated complementarity determining region (CDR); (vii) minibodies, diaboidies, triabodies,
tetrabodies, and kappa bodies (see, e.g. 11l et al., Protein Eng 1997;10:949-57); (viii) camel
IgG; and (ix) IgNAR . Furthermore, although the two domains of the Fv fragment, VL and
VH, 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 VL and
VH regions pair to form monovalent molecules (known as single chain Fv (scFv); see e.g.,
Bird et al. (1988) Science 242:423-426; and Huston et al (1988) Proc. Natl. Acad. Sci. USA
85:5879-5883). Such single chain antibodies are also intended to be 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.

[0031] 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 is meant a protein that exhibits binding similar to an 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.

[0032] As used herein, the term “anti-aPC antibody” refers to an antibody that
specifically binds to an epitope of aPC. When bound in vivo to an epitope of aPC, the anti-

aPC antibodies disclosed herein augment one or more aspects of the blood clotting cascade.

£00103959} 8
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[0033] As used herein, the terms “inhibits binding” and “blocks binding” (e.g., referring
to inhibition/blocking of binding of aPC substrate to aPC) 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 about100%. As used herein, “about” means +/- 10% of the

numerical value indicated.

[0034] In reference to the inhibition and/or blocking of binding of aPC substrate to aPC,
the terms inhibition and blocking also include any measurable decrease in the binding affinity
of aPC to a physiological substrate when in contact with an anti-aPC antibody as compared to
aPC not in contact with an anti-aPC antibody, e.g., the blocking of the interaction of aPC with
its substrates, including Factor Va or with Factor VIIla, 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%.

[0035] The terms “monoclonal antibody” or “monoclonal antibody composition” as used
herein refer to a preparation of 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” 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 in vivo).

[0036] An “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 aPC is substantially free of
antibodies that bind antigens other than aPC). . 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 chromatography, polyacrylamide gel electrophoresis, or HPLC
analysis. An isolated antibody that binds to an epitope, isoform or variant of human aPC can,
however, have cross-reactivity to other related antigens, e.g., from other species (e.g., aPC
species homologs). Moreover, an isolated antibody can be substantially free of other cellular

material and/or chemicals. As used herein, “specific binding” refers to antibody binding to a

£00103959} 9



10

15

20

25

30

WO 2014/085596 PCT/US2013/072243

predetermined antigen. Typically, an antibody that exhibits “specific binding” binds to an
antigen with an affinity of at least about 105 M-1 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.”

[0037] 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
102 M-1 and does not bind to a predetermined antigen with higher affinity than it binds to an

irrelevant antigen.

[0038] As used herein, the term “high affinity” for an antibody, such as an IgG antibody
refers to a binding affinity of at least about 107M-1, in at least one embodiment at least about
108M-1, in some embodiments at least about 109M-1, 1010M-1, 101 1M-1 or greater, e.g., up
to 1013M-1 or greater. However, “high affinity” binding can vary for other antibody isotypes.
For example, “high affinity” binding for an IgM isotype refers to a binding affinity of at least
about 107M-1. As used herein, “isotype” refers to the antibody class (e.g., IgM or IgG1) that

is encoded by heavy chain constant region genes.

[0039] “Complementarity-determining region” or “CDR” 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 S A. 1975 Dec;72(12):5107 and Wu TT, Kabat EA, J Exp Med. 1970
Aug 1;132(2):211]. CDRs are involved in antigen-antibody binding, and the CDR3
comprises a unique 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.

[0040] 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

00103959} 10
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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 simultaneous 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.

[0041] The term “competing antibodies,” as used herein, refers to antibodies that bind to
about, substantially or essentially the same, or even the same, epitope as an antibody against
aPC 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 aPC. 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.

[0042] As used herein, “conservative substitutions” refers to modifications of a
polypeptide that involve the substitution of one or more amino acids for amino 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.

[0043] For nucleic acids and polypeptides, the term “substantial homology” indicates that
two nucleic acids or two polypeptides, or designated sequences thercof, 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%, 91%, 92%, 93%, 94%, or 95%, in at least one embodiment
at least about 96%, 97%, 98%, 99%, 99.1%, 99.2%, 99.3%, 99.4%, or 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
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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.

[0044] 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 AlignX™ module of
VectorNTI™ (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. (further details found at
http://www.invitrogen.com/site/us/en/home/LINNEA-Online-Guides/LINNEA -
Communities/Vector-NTI-Community/Sequence-analysis-and-data-management-software-

for-PCs/AlignX-Module-for-Vector-NTI-Advance.reg.us.html).

[0045] Another method for determining the best 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 alignments are: Matrix = [UB, 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 Penalty = 10, Gap
Extension Parameter = 0.05; Gap Separation Penalty Range = 8; % Identity for Alignment
Delay = 40.

[0046] 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
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the following can be used: alkaline/SDS treatment, CsCl banding, column chromatography,

agarose gel electrophoresis and others well known in the art.

Monoclonal Antibodies against Activated Protein C

[0047] aPC is known for its anti-coagulant properties. Bleeding disorders where
homeostasis is deregulated in hemophilia or in trauma patients where the wound results in a
temporary loss of hemostatsis, can be treated by aPC inhibitors. Antibodies, antigen-binding
fragments thereof, and other aPC-specific protein scaffolds can be used to provide targeting
specificity to inhibit a subset of aPC protein functions while preserving the rest. Given the at
least1000-fold difference in plasma concentration of aPC (<4 ng/ml) versus PC (4 ug/ml),
increased specificity of any potential aPC inhibitor therapeutics is helpful to block aPC

function in the presence of a high circulating excess of PC.

[0048] aPC specific antibodies that block the anti-coagulant function of aPC can be used
as therapeutics for patients with bleeding disorders, including, for example, hemophilia,
hemophilia patients with inhibitors, trauma-induced coagulopathy, severe bleeding patients
during sepsis treatment by aPC, bleeding resulting from elective surgery such as

transplantation, cardiac surgery, orthopedic surgery, or excessive bleeding from Menorrhagia.

[0049] Anti-aPC antibodies having long circulating half-live can be useful in treating
chronic diseases like hemophilia. aPC antibody fragments or aPC-binding protein scaffolds
with shorter half-lives can be more effective for acute use (e.g. therapeutic use in trauma).
As aPC is a multi-function protein, selective aPC function blockers (SAFB) including
antibodies, antigen-binding antibody fragments, aPC-specific protein scaffolds with increased
affinity and targeting specificity can selectively block only one aPC function without

affecting other aPC functions.

[0050] aPC-binding antibodies were identified by panning and screening human antibody
libraries against human aPC. The identified antibodies exhibited no or minimal binding to
human PC. 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 ID NO”) that correspond to the heavy and light chain

regions of each of the aPC-specific monoclonal antibodies are summarized in Table 1.
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Clone Light Chain Variable Region | SEQ ID Heavy Chain Variable Region | SEQ ID
C7A23 QSVLTQPPSASGTPGQRVT | SEQID EVQLLESGGGLVQPGGSLRL | SEQID
ISCSGSSSNIGNNYVSWYQ | NO: 4 SCAASGFTFGNHWMTWVR | NO: 14
QLPGTAPKLLIYRNNQRPS QAPGKGLEWVSGVSWNGSR
GVPDRFSGSKSGTSASLAIS THYADSVKGRFTISRDNSKN
GLRSEDEADYYCQSYDSD TLYLOQMNSLRAEDTAVYYC
LSGPYVLFGGGTKLTVLG ALTGRSGWMRFPNWFDPW
GQGTLVTVTS
C17 QSVLTQPPSASGTPGQRVT | SEQID EVQLLESGGGLVQPGGSLRL | SEQID
ISCTGSSSNIGAGYDVHWY | NO: 5 SCAASGFTFGNHWMTWVR | NO: 15
QQLPGTAPKLLIYGNSNRP QAPGKGLEWVSGVSWNGSR
SGVPDRFSGSKSGTSASLAI THYADSVKGRFTISRDNSKN
SGLRSEDEAAYYCSSYVGS TLYLOQMNSLRAEDTAVYYC
DLVVFGGGTKLTVLG ALTGRSGWMRFPNWFDPW
GQGTLVTVTS
O3E7 QSVLTQPPSTSGTPGQRVTI | SEQ ID EVQLLESGGGLVQPGGSLRL | SEQID
SCTGSSSNIGAGFDVHWY | NO: 6 SCAASGFTFSSYSMNWVRQ | NO: 16
QQLPGTAPKLLIYGNSNRP APGKGLEWVSAISGSGGSTY
SGVPDRFSGSKSGTSASLAI YADSVKGRFTISRDNSKNTL
SGLRSEDEADYYCATWQD YLOQMNSLRAEDTAVYYCAR
TLTGWMFGGGTKLTVLG DRRVRGIYDAFDMWGQGTL
VIVTS
C22]J13 QSVLTQPPSASGTPGQRVT | SEQ ID EVQLLESGGGLVQPGGSLRL | SEQID
ISCSGSDSNIGSNAVNWYQ | NO: 7 SCAASGFTFSSNYMSWVRQ | NO: 17
QLPGTAPKLLIYDNNKRPS APGKGLEWVAVISYDGSNK
GVPDRFSGSKSGTSASLAIS YYADSVKGRFTISRDNSKNT
GLRSEDEADYYCSSYTSSN LYLQMNSLRAEDTAMYYCA
TVVFGGGTKLTVLG LTGRSGWMRFPNWFDPWG
QGTLVTVTS
C25K23 QSVLTQPPSASGTPGQRVT [ SEQID EVQLLESGGGLVQPGGSLRL | SEQID
ISCTGSSSNIGAAYDVHWY | NO: 8 SCAASGFTFSSYWMSWVRQ | NO: 18
QQLPGTAPKLLIYGNNKRP APGKGLEWVSGVSWNGSRT
SGVPDRFSGSKSGTSASLAI HYADSVKGRFTISRDNSKNT
SGLRSEDEADYYCQSYDSS LYLQMNSLRAEDTAVYYCA
LSGSVFGGGTKLTVLG LTGRSGWMRFPNWFDPWG
QGTLVTVTS
C26B9 QSVLTQPPSASGTPGQRVT | SEQID EVQLLESGGGLVQPGGSLRL | SEQID
ISCSGSSSNIRSNTVNWYQ | NO: 9 SCAASGFTFSSYGMHWVRQ | NO: 19
QLPGTAPKLLIYGNSNRPS APGKGLEWVSVIYSGGSTY
GVPDRFSGSKSGTSASLAIS YADSVKGRFTISRDNSKNTL
GLRSEDEADYYCQSYDSSL YLOQMNSLRAEDTAVYYCAR
SGDVVFGGGTKLTVLG MGRAFDIWGQGTLVTVTS
R41C17 LTQPPSASGTPGQRVTISCT | SEQID EVQLLESGGGLVQPGGSLRL | SEQID
GSSSNIGAGYVVHWYQQL | NO: 10 SCAASGFTFSNYAMSWVRQ | NO: 20
PGTAPKLLIYRNNHRPSGV SPGKGLEWVAVISYDGREK
PDRFSGSKSGTSASLAISGL YYSDSVKGRFTISRDNSKNT
RSEDEADYYCAAWDDSLN LYLQMNSLRAEDTAVYYCA
GRVFGGGTKLTVLGQPKA RDRGRTFDYWGQGTLVTVT
APSVTLFP SASTKGPSVF
R41E3 LTQPPSASGTPGQRVTISCS | SEQID EVQLLESGGGLVQPGGSLRL | SEQID
GSSSNIGNNAVNWYQQLP | NO: 11 SCAASGFTFNNYAMTWVRQ | NO: 21
GTAPKLLIYSNNQRPSGVP APGKGLEWVSGVSWNGSRT
DRFSGSKSGTSASLAISGLR HYADSVKGRFTISRDNSKNT
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Clone Light Chain Variable Region | SEQ ID Heavy Chain Variable Region | SEQ ID
SEDEADYYCSSYTSSSTHV LYLQMNSLRAEDTAVYYCA
VFGGGTKLTVLGQPKAAP RADSSSAGRWAGSLDYWG
SVTIL QGTLVTVTSASTKGPSVF

T46J23 LTQPPSASGTPGQRVTISCT | SEQID EVQLLESGGGLVQPGGSLRL | SEQID
GTSSNIGAGYDVHWYQQL | NO: 12 SCAASGFTFGNHWMTWVR | NO: 22
PGTAPKLLIYDNNNRPSGV QAPGKGLEWVSGVSWNGSR
PDRFSGSKSGTSASLAISGL THYADSVKGRFTISRDNSKN
RSEDEADYYCAAWDDSLN TLYLOQMNSLRAEDTAVYYC
GVVFGGGTKLTVLGQPKA ALTGRSGWMRFPNWFDPW
APSVTLFP GQGTLVTVTSASTKGPSVF

T46P19 LTQPPSASGTPGQRVTISCT | SEQ ID EVQLLESGGGLVQPGGSLRL | SEQ ID
GSSSNIGAGYDVHWYQQL | NO: 13 SCAASGFTFSGYGMHWYVRQ | NO: 23

PGTAPKLLIYGNINRPSGVP APGKGLEWVSGINWNGGST
DRFSGSKSGTSASLAISGLR GYADSVKGRFTISRDNSKNT
SEDEADYYCSSYTRSATLV LYLOQMNSLRAEDTAVYYCA
FGGGTKLTVLGQPKAAPS RNRATRSGYYYFDSWGQGT
VTLFP LVTVTSASTKGPSVF

[0051] In one embodiment, provided is an isolated monoclonal antibody that binds to
human activated protein C (aPC) and inhibits anticoagulant activity but has minimal binding
to unactivated Protein C, wherein the antibody comprises a heavy chain variable region

comprising an amino acid sequence selected from the group consisting of SEQ ID Nos: 14-23.

[0052] In another embodiment, provided is an isolated monoclonal antibody that binds to
human activated protein C (aPC) and inhibits anticoagulant activity but has minimal binding
to unactivated Protein C, wherein the antibody comprises a light chain variable region

comprising an amino acid sequence selected from the group consisting of SEQ ID Nos: 4-13.

[0053] In another embodiment, provided is an isolated monoclonal antibody that binds to
human activated protein C (aPC) and inhibits anticoagulant activity but has minimal binding
to unactivated Protein C, wherein the antibody comprises a heavy chain variable region
comprising an amino acid sequence selected from the group consisting of SEQ ID Nos: 14-23
and a light chain variable region comprising an amino acid sequence selected from the group

consisting of SEQ ID Nos: 4-13.

[0054] In other embodiments, the antibody comprises heavy and light chain variable

regions comprising:

[0055] a heavy chain variable region comprising an amino acid sequence of SEQ ID NO:

14 and a light chain variable region comprising an amino acid sequence of SEQ ID NO: 4;

[0056] a heavy chain variable region comprising an amino acid sequence of SEQ ID NO:

15 and a light chain variable region comprising an amino acid sequence of SEQ ID NO: 5;
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[0057] a heavy chain variable region comprising an amino acid sequence of SEQ ID NO:

16 and a light chain variable region comprising an amino acid sequence of SEQ ID NO: 6;

[0058] a heavy chain variable region comprising an amino acid sequence of SEQ ID NO:

17 and a light chain variable region comprising an amino acid sequence of SEQ ID NO: 7;

[0059] a heavy chain variable region comprising an amino acid sequence of SEQ ID NO:

18 and a light chain variable region comprising an amino acid sequence of SEQ ID NO: &;

[0060] a heavy chain variable region comprising an amino acid sequence of SEQ ID NO:

19 and a light chain variable region comprising an amino acid sequence of SEQ ID NO: 9;

[0061] a heavy chain variable region comprising an amino acid sequence of SEQ ID NO:

20 and a light chain variable region comprising an amino acid sequence of SEQ ID NO: 10;

[0062] a heavy chain variable region comprising an amino acid sequence of SEQ ID NO:

21 and a light chain variable region comprising an amino acid sequence of SEQ ID NO: 11;

[0063] a heavy chain variable region comprising an amino acid sequence of SEQ ID NO:
22 and a light chain variable region comprising an amino acid sequence of SEQ ID NO: 12;

and

[0064] a heavy chain variable region comprising an amino acid sequence of SEQ ID NO:

23 and a light chain variable region comprising an amino acid sequence of SEQ ID NO: 13.

[0065] Shown in Table 2 is a summary of the SEQ ID Nos for the CDR regions (“CDR17,
“CDR2”, and “CDR3”) of each heavy and light chain of the monoclonal antibodies binding

to human aPC.

Table 2. Sequence Identifiers for CDR regions of Human Anti-aPC antibodies

Clone Light Chain Variable Region Heavy Chain Variable Region
CDR1 CDR2 CDR3 CDR1 CDR2 CDR3
C7A23 44 54 64 74 84 94
c717 45 55 65 75 85 95
O3E7 46 56 66 76 86 96
C22]J13 47 57 67 77 87 97
C25K23 48 58 68 78 88 98
C26B9 49 59 69 79 89 99
R41C17 50 60 70 80 90 100

00103959} 16
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Clone Light Chain Variable Region Heavy Chain Variable Region
CDR1 CDR2 CDR3 CDR1 CDR2 CDR3
R41E3 51 61 71 81 91 101
T46J23 52 62 72 82 92 102
T46P19 53 63 73 83 93 103

[0066] In one embodiment, provided is an isolated monoclonal antibody that binds to
human activated protein C (aPC), wherein the antibody comprises a CDR3 comprising an
amino acid sequence selected from the group consisting of SEQ ID NOs: 94-103. These
CDR3s are identified from the heavy chains of the antibodies identified during panning and
screening. In a further embodiment, this antibody further comprises (a) a CDR1 comprising
an amino acid sequence sclected from the group consisting of SEQ ID NOs: 74-83, (b) a
CDR2 comprising an amino acid sequence selected from the group consisting of SEQ ID
NOs: 84-93, or (¢) both a CDR1 comprising an amino acid sequence selected from the group
consisting of SEQ ID NOs: 74-83 and a CDR2 comprising an amino acid sequence selected
from the group consisting of SEQ ID NOs: 84-93.

[0067] In another embodiment, provided are antibodies that 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 activated Protein
C and inhibits anticoagulant activity but has minimal binding to unactivated Protein C,
wherein said antibody comprises a CDR3 comprising an amino acid sequence selected from
the group consisting of SEQ ID NOs: 64-73. In further embodiments, the antibody further
comprises (a) a CDR1 comprising an amino acid sequence selected from the group consisting
of SEQ ID NOs: 44-53, (b) a CDR2 comprising an amino acid sequence selected from the
group consisting of SEQ ID NOs: 54-63, or (c) both a CDR1 comprising an amino acid
sequence sclected from the group consisting of SEQ ID NOs: 44-53 and a CDR2 comprising

an amino acid sequence selected from the group consisting of SEQ ID NOs: 54-63.

[0068] In another embodiment, 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 activated Protein C and inhibits
anticoagulant activity but has minimal binding to unactivated Protein C, wherein said

antibody comprises a CDR3 comprising an amino acid sequence selected from the group

00103959} 17




10

15

20

25

30

WO 2014/085596 PCT/US2013/072243

consisting of SEQ ID NOs: 94-103 and a CDR3 comprising an amino acid sequence selected
from the group consisting of SEQ ID NOs: 64-73. In a further embodiment, the antibody
further comprises (a) a CDR1 comprising an amino acid sequence selected from the group
consisting of SEQ ID NOs: 74-83, (b) a CDR2 comprising an amino acid sequence selected
from the group consisting of SEQ ID NOs: 84-93, (c¢) a CDRI comprising an amino acid
sequence selected from the group consisting of SEQ ID NOs: 44-53, and/or (d) a CDR2
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs: 54-
63.

[0069] In some embodiments, the antibody comprises heavy and light chain variable

regions comprising:

[0070] a light chain variable region comprising an amino acid sequence comprising SEQ
ID NOs: 44, 54, and 64 and a heavy chain variable region comprising an amino acid sequence

comprising SEQ ID NOs: 74, 84, and 94;

[0071] a light chain variable region comprising an amino acid sequence comprising SEQ
ID NOs: 45, 55, and 65 and a heavy chain variable region comprising an amino acid sequence

comprising SEQ ID NOs: 75, 85, and 95;

[0072] a light chain variable region comprising an amino acid sequence comprising SEQ
ID NOs: 46, 56, and 66 and a heavy chain variable region comprising an amino acid sequence

comprising SEQ ID NOs: 76, 86, and 96;

[0073] a light chain variable region comprising an amino acid sequence comprising SEQ
ID NOs: 47, 57, and 67 and a heavy chain variable region comprising an amino acid sequence

comprising SEQ ID NOs: 77, 87, and 97;

[0074] a light chain variable region comprising an amino acid sequence comprising SEQ
ID NOs: 48, 58, and 68 and a heavy chain variable region comprising an amino acid sequence

comprising SEQ ID NOs: 78, 88, and 98;

[0075] a light chain variable region comprising an amino acid sequence comprising SEQ
ID NOs: 49, 59, and 69 and a heavy chain variable region comprising an amino acid sequence

comprising SEQ ID NOs: 79, 89, and 99;

[0076] a light chain variable region comprising an amino acid sequence comprising SEQ
ID NOs: 50, 60, and 70 and a heavy chain variable region comprising an amino acid sequence

comprising SEQ ID NOs: 80, 90, and 100;
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[0077] a light chain variable region comprising an amino acid sequence comprising SEQ
ID NOs: 51, 61, and 71 and a heavy chain variable region comprising an amino acid sequence

comprising SEQ ID NOs: 81, 91, and 101;

[0078] a light chain variable region comprising an amino acid sequence comprising SEQ
ID NOs: 52, 62, and 72 and a heavy chain variable region comprising an amino acid sequence

comprising SEQ ID NOs: 82, 92, and 102; and

[0079] a light chain variable region comprising an amino acid sequence comprising SEQ
ID NOs: 53, 63, and 73 and a heavy chain variable region comprising an amino acid sequence

comprising SEQ ID NOs: 83, 93, and 103.

[0080] Also provided is an isolated monoclonal antibody that binds to activated Protein C
and inhibits anticoagulant activity but has minimal binding to unactivated Protein C, wherein
said antibody comprises an amino acid sequence having at least 89%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99%, or 99.5% identity to an amino acid sequence selected from
the group consisting of the amino acid sequences set forth in SEQ ID NO: 4-13.

[0081] Also provided is an isolated monoclonal antibody that binds to activated Protein C
and inhibits anticoagulant activity but has minimal binding to unactivated Protein C, wherein
said antibody comprises an amino acid sequence having at least 89%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99%, or 99.5% identity to an amino acid sequence selected from
the group consisting of the amino acid sequences set forth in SEQ ID NO: 14-23.

[0082] 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 aPC of human,

mouse, rat, rabbit, guinea pig, monkey, pig, dog, cat or other mammalian species.

[0083] The antibody can be of any of the various classes of antibodies, such as without
limitation an IgGl, an IgG2, an IgG3, an IgG4, an IgM, an IgA1, an IgA2, a secretory IgA,
an IgD, and an IgE antibody.

[0084] In one embodiment, provided is an isolated fully human monoclonal antibody to

human activated protein C.
Optimized variants of anti-aPC antibodies

[0085] In some embodiments, the antibodies panned and screened can be optimized, for
example to increase affinity to aPC, to further decrease any affinity to PC, to improve cross-

reactivity to different species, or to improve blocking activity of aPC. Such optimization can
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be performed for example by utilizing site saturation mutagenesis of the CDRs or amino acid
residues in close proximity to the CDRs, i.c. about 3 or 4 residues adjacent to the CDRs, of

the antibodies.

[0086] Also provided are monoclonal antibodies having increased or high affinity to aPC.
In some embodiments, the anti-aPC antibodies have a binding affinity of at least about 107M-
1, in some embodiments at least about 108M-1, in some embodiments at least about 109M-1,

1010M-1, 1011M-1 or greater, ¢.g., up to 1013M-1 or greater.

[0087] In some embodiments, additional amino acid modifications can be introduced to
reduce divergence from the germline sequence. In other embodiments, amino acid
modifications can be introduced to facilitate antibody production for large scale production

Processes.

[0088] In some embodiments, provided are isolated anti-aPC monoclonal antibodies that
specifically bind to human activated Protein C, which antibodies comprise one or more amino
acid modifications. In some embodiments, the antibody comprises 1, 2, 3,4, 5,6, 7, 8, 9, 10,

11,12, 13, 14, 15, 16, 17, 18, 19, or 20 or more modifications.

[0089] Accordingly, in some embodiments, provided is an isolated monoclonal antibody
that binds to human activated Protein C, wherein the antibody comprises a light chain
comprising the amino acid sequence shown in SEQ ID NO: 8, wherein the amino acid
sequence comprises one or more amino acid modifications. In some embodiments, the
modification of the light chain is a substitution, an insertion or a deletion. In some
embodiments, the modifications are located in the CDRs of the light chain. In other

embodiments, the modifications are located outside the CDRs of the light chain.

[0090] In some embodiments, the modification of the light chain of SEQ ID NO:8 is at a
position selected from G52, N53, N54, R56, P57, S58, Q91, Y93, S95, S96, L.97, S98, G99,
S100 and V101. The modification can be for example one of the following substitutions:
G528, G52Y, G52H, G52F, N5S3G, N54K, N54R, R56K, P57G, P5S7W, PSTN, S58V, S58F,
S58R, QI91R, QI1G, Y93W, SOSF, S95Y, S95G, S95W, S9SE, S96G, S96A, S96Y, SO6W,
S96R, L97M, LI97G, LI7R, L97V, S98L, S98W, S98V, S98R, GY99A, G99E, S100A, S100V,
V101Y, V101L or V101E. Further, in some embodiments, the antibody may comprise two or
more substitutions from G52S, G52Y, G52H, G52F, N53G, N54K, N54R, R56K, P57G,
P57W, P57N, S58V, S58F, S58R, Q91IR, Q91G, YI93W, S95F, S95Y, S95G, S95W, S9SE,
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S96G, S96A, S96Y, S96W, S96R, L97M, LI97G, L97R, L97V, S98L, SO8W, S98V, SO8R,
GY99A, GY9E, S100A, S100V, V101Y, V101L or VIOIE.

[0091] In some embodiments, the light chain of SEQ ID NO:8 further comprises a
modification at one or more of the positions selected from A10, T13, S78, R81 and S82. In
some embodiments, the modification at position A10 in the light chain is A10V. In some
embodiments, the modification at position T13 in the light chain is T13A. In some
embodiments, the modification at position S78 in the light chain is S78T. In some
embodiments, the modification at position R81 in the light chain is R81Q. In some
embodiments, the modification at position S82 in the light chain is S82A. In some
embodiments, the light chain of SEQ ID NO:8 comprises two or more of the modifications
A10V, T13A, S78T, R81Q and S82A. In some embodiments, the light chain of SEQ ID
NO:8 comprises all the modifications A10V, T13A, S78T, R81Q and S82A.

[0092] In other embodiments, provided is an isolated monoclonal antibody that
specifically binds to human activated form of Protein C, wherein the antibody comprises a
heavy chain having the amino acid sequence shown in SEQ ID NO: 18, wherein the amino
acid sequence comprises one or more amino acid modifications. In some embodiments, the

modification of the light chain is a substitution, an insertion or a deletion.

[0093] In some embodiments, the heavy chain of SEQ ID NO:18 further comprises a
modification at positions N54 or S56. In some embodiments, the modification at position
N54 of the heavy chain is N54G, N54Q or N54A. In some embodiments, modification at
position S56 of the heavy chain is S56A or S56G.

[0094] In some embodiments, amino acid modifications can be made in order to in order
to facilitate antibody production for large scale production processes. For example, in some
embodiments, modifications can be made to reduce the hydrophobic surface region of
antibodies for improved biophysical properties (e.g. minimal aggregation/stickiness). In
some embodiments, additional modifications are made in the light chain of SEQ ID NO: 8.
In some embodiments, the modification of the light chain of SEQ ID NO:¥ is at position Y33.
In some embodiments, the modification and Y33 in the light chain is Y33A, Y33K or Y33D.
In some embodiments, additional modifications are made in the heavy chain of SEQ ID
NO:18. In some embodiments, the modifications of the heavy chain of SEQ ID NO:18 are at
one or more of the positions Y32, W33, W53 or W110. In some embodiments, the
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modification in the heavy chain of SEQ ID NO:18 is selected from Y32A, Y32K, Y32D,
W33A, W33K, W33D, W53A, W53K, W53D, WI10A, W110K, or W110D.

[0095] In some embodiments, provided is an isolated monoclonal antibody that binds to
human activated Protein C, wherein the antibody comprises a light chain having the amino
acid sequence shown in SEQ ID NO: 108. In some embodiments, provided is an isolated
monoclonal antibody that binds to human activated Protein C, wherein the antibody
comprises a light chain having the amino acid sequence shown in SEQ ID NO: 110. In some
embodiments, provided is an isolated monoclonal antibody that binds to human activated
Protein C, wherein the antibody comprises a light chain having the amino acid sequence
shown in SEQ ID NO: 112. In some embodiments, provided is an isolated monoclonal
antibody that binds to human activated Protein C, wherein the antibody comprises a light
chain having the amino acid sequence shown in SEQ ID NO: 114. In some embodiments,
provided is an isolated monoclonal antibody that binds to human activated Protein C, wherein
the antibody comprises a light chain having the amino acid sequence shown in SEQ ID NO:
116. In some embodiments, provided is an isolated monoclonal antibody that binds to human
activated Protein C, wherein the antibody comprises a light chain having the amino acid

sequence shown in SEQ ID NO: 118.

[0096] In some embodiments, provided is an isolated monoclonal antibody that binds to
human activated Protein C, wherein the antibody comprises a heavy chain having the amino
acid sequence shown in SEQ ID NO: 109. In some embodiments, provided is an isolated
monoclonal antibody that binds to human activated Protein C, wherein the antibody
comprises a heavy chain having the amino acid sequence shown in SEQ ID NO: 111. In
some embodiments, provided is an isolated monoclonal antibody that binds to human
activated Protein C, wherein the antibody comprises a heavy chain having the amino acid
sequence shown in SEQ ID NO: 113. In some embodiments, provided is an isolated
monoclonal antibody that binds to human activated Protein C, wherein the antibody
comprises a heavy chain having the amino acid sequence shown in SEQ ID NO: 115. In
some embodiments, provided is an isolated monoclonal antibody that binds to human
activated Protein C, wherein the antibody comprises a heavy chain having the amino acid
sequence shown in SEQ ID NO: 117. In some embodiments, provided is an isolated
monoclonal antibody that binds to human activated Protein C, wherein the antibody

comprises a heavy chain having the amino acid sequence shown in SEQ ID NO: 119.
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[0097] In some embodiments, provided is an isolated monoclonal antibody that binds to
human activated Protein C, wherein the antibody comprises a light chain having the amino
acid sequence shown in SEQ ID NO: 12, wherein the amino acid sequence comprises one or
more amino acid modifications. In some embodiments, the modification of the light chain is
a substitution, an insertion or a deletion. In some embodiments, the modifications are located
in the CDRs of the light chain. In other embodiments, the modifications are located outside

the CDRs of the light chain.

[0098] In some embodiments, the modification of the light chain of SEQ ID NO:12 is ata
position selected from T25, D52, N53, N54, N55, D95, N98 or G99. The modification can
be for example the one of the following substitutions: T25S, D52Y, D52F, D521, D52G,
NS3C, NS3K, N53G, N54S, N5SK, D95G, N98S, G99H, G99L or G99F. Further, in some
embodiments, the antibody may comprise two or more substitutions from T25S, D52Y, D52F,

D52L, D52G, N53C, N53K, N53G, N548S, N5SK, D95G, N98S, G99H, G99L or G99F.

[0099] In a further embodiment, provided is an isolated anti-aPC monoclonal antibody
that binds to the human activated form of Protein C, wherein the antibody comprises a heavy
chain having the amino acid sequence shown in SEQ ID NO: 22, wherein the amino acid
sequence comprises one or more amino acid modifications. In some embodiments, the

modification of the light chain is a substitution, an insertion or a deletion.

Epitopes

[00100] Also provided is an isolated monoclonal antibody that bind to an epitope of
human activated Protein C, wherein the epitope comprises one or more of residues from the

heavy chain of human aPC shown in SEQ ID NO:3.

[00101] In some embodiments, the epitope can include the active site of human aPC. In

some embodiments, the active site can comprise amino acid residue S195 of human aPC.

[00102] In some embodiments, the epitope can comprises one or more residues selected
from D60, K96, S97, T98, T99, E170, V171, M172, S173, M175, A190, S195, W215, G216,
E217, G218, and G218 of human activated Protein C shown in SEQ ID NO:3.

[00103] Also provided are antibodies which can compete with any of the antibodies
described herein for binding to human activated Protein C. For example, such a competing

antibody can bind to one or more epitopes described above.
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Nucleic Acids, Vectors and Host Cells

[00104] Also provided are isolated nucleic acid molecules encoding any of the monoclonal

antibodies described above.

[00105] Thus, provided is an isolated nucleic acid molecule encoding an antibody that

binds to human activated Protein C.

[00106] In some embodiments, provided are isolated nucleic acid molecules encoding an
antibody that binds to activated Protein C and inhibits anticoagulant activity but has minimal
binding to unactivated Protein C, wherein the antibody comprises a heavy chain variable
region comprising a nucleic acid sequence selected from the group consisting of SEQ ID Nos:

34-43.

[00107] In some embodiments, provided are isolated nucleic acid molecules encoding an
antibody that binds to activated Protein C and inhibits anticoagulant activity but has minimal
binding to unactivated Protein C, wherein the antibody comprises a light chain variable
region comprising a nucleic acid sequence selected from the group consisting of SEQ ID Nos:

24-33.

[00108] In some embodiments, provided are isolated nucleic acid molecules encoding an
antibody that binds to activated Protein C and inhibits anticoagulant activity but has minimal
binding to unactivated Protein C, wherein the antibody comprises a heavy chain variable
region comprising an amino acid sequence selected from the group consisting of SEQ ID Nos:

14-23.

[00109] In some embodiments, provided are isolated nucleic acid molecules encoding an
antibody that binds to activated Protein C and inhibits anticoagulant activity but has minimal
binding to unactivated Protein C, wherein the antibody comprises a light chain variable
region comprising an amino acid sequence selected from the group consisting of SEQ ID Nos:

4-13.

[00110] In another embodiment, provided are isolated nucleic acid molecules encoding an
antibody that binds to activated Protein C and inhibits anticoagulant activity but has minimal
binding to unactivated Protein C, wherein the antibody comprises a heavy chain variable
region comprising an amino acid sequence selected from the group consisting of SEQ ID Nos:
14-23 or a light chain variable region comprising an amino acid sequence selected from the
group consisting of SEQ ID Nos: 4-13, and one or more amino acid modifications in the

heavy chain variable region or light chain variable region.
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[00111]  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 aPC

[00112] 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, also provided is a method for producing a

monoclonal antibody that binds with human aPC comprising:

[00113] (a) transfecting a nucleic acid molecule encoding a monoclonal antibody

into a host cell,

[00114] (b) culturing the host cell so to express the monoclonal antibody in the host cell,
and optionally isolating and purifying the produced monoclonal antibody, wherein the nucleic

acid molecule comprises a nucleotide sequence encoding a monoclonal antibody.

[00115] In one example, to express the antibodies, or antibody fragments thercof, DNAs
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” is intended to mean that an antibody gene 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 and the antibody heavy chain gene can be inserted
into separate vectors or, more typically, 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
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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).

[00116] 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” is intended to include 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.
Alternatively, nonviral regulatory sequences can be used, such as the ubiquitin promoter or -

globin promoter.

[00117] In addition to the antibody chain genes and regulatory sequences, the recombinant
expression vectors can carry additional sequences, such as sequences 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, on a host 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).
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[00118] For expression of the light and heavy chains, the expression vector(s) encoding
the heavy and light chains is transfected into a host cell by standard techniques. The various
forms of the term “transfection” are intended to encompass a wide variety of techniques
commonly used for the introduction of exogenous DNA into a prokaryotic or eukaryotic host
cell, e.g., electroporation, calcium-phosphate precipitation, DEAE-dextran transfection and
the like. Although it is theoretically possible to express the antibodies in either prokaryotic or
eukaryotic host cells, expression of antibodies in eukaryotic cells, includingmammalian host
cells, is typical because such eukaryotic cells, and in particular mammalian cells, are more
likely than prokaryotic cells to assemble and secrete a properly folded and immunologically

active antibody.

[00119] Examples of mammalian host cells for expressing the recombinant antibodies
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, HKBI11 cells and SP2 cells. When recombinant 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 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

[00120] 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 properties (see, e.g., Riechmann, L. et al., 1998,
Nature 332:323-327; Jones, P. et al., 1986, Nature 321:522-525; and Queen, C. ct 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
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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 of a 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, it is
necessary to use the corresponding germline leader sequence for expression constructs. To
add missing sequences, cloned cDNA sequences can be combined with synthetic
oligonucleotides by ligation or PCR amplification. Alternatively, the 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 certain
advantages such as elimination or inclusion or particular restriction sites, or optimization of

particular codons.

[00121] The nucleotide 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 facilitate oligonucleotide synthesis and PCR amplification;
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.

[00122] 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 approximately the midpoint of the corresponding non-coding oligonucleotide. Thus, for
cach 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 into two pools which are separately amplified to

generate two overlapping PCR products. These overlapping products are then combined by
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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.

[00123] 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 to 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 cells which are then fused to form a host cell

expressing both chains.

[00124] Thus, in another aspect, the structural features of a human anti-aPC antibody are
used to create structurally related human anti-aPC antibodies that retain the function of
binding to aPC. More specifically, 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-engineered,

human anti-aPC antibodies.
Pharmaceutical Compositions

[00125] Also provided are pharmaceutical compositions comprising therapeutically
effective amounts of anti-aPC monoclonal antibody and a pharmaceutically acceptable carrier.
“Pharmaceutically acceptable carrier” is a substance that can be added to the active ingredient
to help formulate or stabilize the preparation and causes no significant adverse toxicological
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 E. W.
Martin. Such compositions will contain a therapeutically effective amount of at least one

anti-TFPI monoclonal antibody.

[00126] Pharmacecutically acceptable carriers include sterile aqueous solutions or
dispersions and sterile powders for the extemporaneous preparation of sterile 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 medium containing, for example, water, ethanol, polyol (for example,
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glycerol, propylene glycol, and liquid polyethylene glycol, and the like), and suitable
mixtures thercof. In some cases, it will include isotonic agents, for example, sugars,

polyalcohols such as mannitol, sorbitol, or sodium chloride in the composition.

[00127]  Sterile injectable solutions can be prepared by incorporating the active 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 those enumerated
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.
Pharmaceutical Uses

[00128] 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 aPC with its

substrate, which can include Factor Va or Factor VIlla.

[00129] 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 treated by
administering a therapeutically effective amount of the anti-aPC monoclonal antibody to a
patient in need thereof. The monoclonal antibodies also have therapeutic use in the treatment
of uncontrolled bleeds in indications such as trauma and hemorrhagic stroke. Thus, also
provided is a method for shortening the bleeding time comprising administering a
therapeutically effective amount of an anti-aPC monoclonal antibody to a patient in need

thereof.

[00130] In another embodiment, the anti-aPC antibody can be useful as an antidote for
aPC-treated patients, including for example wherein aPC is used for the treatment of sepsis or

bleeding disorder.

[00131] 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
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treating hemophilia. In one embodiment, provided is a method for treating genetic and
acquired deficiencies or defects in coagulation comprising 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 another embodiment, provided is a
method for treating genetic and acquired deficiencies or defects in coagulation comprising
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, and further
wherein factor VII is not coadministered. Also included 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 VIL. “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.

[00132] 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.

[00133] 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.

[00134] The compositions can be administered to patients in need as a bolus or by
continuous infusion. For example, a bolus administration of an inventive antibody present as
a Fab fragment can be in an amount of from 0.0025 to 100 mg/kg body weight, 0.025 to 0.25
mg/kg, 0.010 to 0.10 mg/kg or 0.10-0.50 mg/kg. For continuous infusion, an inventive
antibody present as an Fab fragment can be administered at 0.001 to 100 mg/kg body
weight/minute, 0.0125 to 1.25 mg/kg/min., 0.010 to 0.75 mg/kg/min., 0.010 to 1.0 mg/kg/min.
or 0.10-0.50 mg/kg/min. for a period of 1-24 hours, 1-12 hours, 2-12 hours, 6-12 hours, 2-8

hours, or 1-2 hours. For administration of an inventive antibody present as a full-length
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antibody (with full constant regions), dosage amounts can be about 1-10 mg/kg body weight,
2-8 mg/kg, or 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 range from

three times per week to once every two weeks to six months.

[00135] Additionally, the compositions can be administered to patients via subcutaneous
injection. For example, a dose of 10 to 100 mg anti-aPC antibody can be administered to

patients via subcutaneous injection weekly, biweekly or monthly.

[00136]  As used herein, “therapeutically effective amount” means an amount of an anti-
aPC monoclonal antibody or of a combination of such antibody 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. The precise amount will depend upon
numerous factors, including, but not limited to the components 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.

Examples

[00137] 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. Materials and Methods
Screening of human aPC-specific binders

[00138] Preparation of Master Plates: Master plates were produced by picking 1880 clones
per panning strategy into 384 well plates (ThermoFisher Scientific, Weltham, MA USA)
containing growth media (2XYT/1%glucose/100 pg/ml Carbenicillin) using the Qpix2
(Genetix, Boston, MA USA) colony picker. Plates were grown overnight at 37 °C with
shaking.

[00139] Production of Expression plates: Using the Evolution P3 liquid handler (Perkin
Elmer, Waltham, MA, USA) 5 ul of media from the master plates were transferred to 384
well plates containing expression media (2XYT/0.1%glucose/100 ug/ml Carb) and incubated
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at 30 °C. When the cultures reach an OD 600 of 0.5, IPTG is added at a final concentration of
0.5 mM. Plates are then returned to 30 °C for overnight growth.

[00140] Primary ELISA: Maxisorp 384 well plates (ThermoFisher Scientific, Rochester,
NY USA) were coated with recombinant human aPC or human PC (Mol. Innovation) at 1
png/ml in DPBS with Ca/Mg and incubated overnight at 4 °C. Coated ELISA plates were
washed three times with DPBST (PBS+0.05% TWEEN) and blocked with MDPBST
(PBS+0.05%TWEEN+5%Milk) for 1hr at RT. Blocked plates were aspirated and 15 ul
expression media and 30 pl MDPBST were transferred to each well. ELISA plates were
incubated at room temperature for 1 hr, followed by 5 times of wash with DPBST. Anti-
hFab-HRP (Jackson ImmunoResearch, 1:10,000 dilution in DPBST) was added to each well
and incubated for lhr at room temperature. Plates were then washed 5 times with DPBST.
Amplex Red (Invitrogen) substrate was added and plates were read at an excitation of 485 nm

and emission of 595 nm.

[00141] Confirming ELISA: Using the Qpix2 colony picker, putative positive clones were
rearrayed from the master plates into 96 deep-well plates (Qiagen) containing 1 ml growth
media and grown overnight at 37 °C. Expression plates were inoculated from the master
plates and induced with IPTG at 0.5 mM final concentration when the cultures reached an

OD600 of 0.5. ELISA was then performed on the expression media as outlined above.

Library selections with biotinylated aPC (in-solution panning)

[00142] Two methods were carried out: depletion of PC binders and non-depletion for
total PC and aPC binders. Dynabeads M280 Streptavidin was coupled to100 nM biotin-TF
(tissue factor, for non-depletion) or 100 nM biotin-PC (depletion) and captured by magnetic
device. 1-7.5x1012 cfu Fab library phage, pre-blocked with DPBS/3%BSA/0.05% TWEEN
20, was incubated with biotin-TF or biotin-PC coupled Strepavidin beads on a rotator at room
temperature for 2 hours. The biotin-TF (non-depletion) or biotin-PC (depletion)/Streptavidin
beads were captured and discarded. The resulting phage supernatants were incubated with
100 nM (first round), 50 nM (second round) or 10 nM (third round) biotin-aPC in 1ml
DPBS/3%BSA/0.05% TWEEN 20/1mM CaCI2 for 2 hours at RT or 40 °C overnight. 100ul
of Streptavidin-coupled magnetic beads were added to the phage-aPC solution and incubated
for 30 minutes at room temperature. The phage-aPC complex beads was captured on

magnetic device and washed with various times of DPBS with 3%BSA or 0.05% TWEEN 20
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depending upon the panning rounds. The bound phage was eluted with 1mg/ml trypsin and
neutralized with aprotinin. The eluted phage was then used to infect 10 ml exponentially
growing E. coli HB101F’ and amplified for the next round of selection. The phage stock was

also analyzed in a CFU titration (panning output).

Library selections with immobilized aPC (solid-phase panning)

[00143] Five wells of Maxi-sorp 96-well plate was coated with 400 ng/well recombinant
aPC in DPBS at 4 °C overnight. The same as in-solution panning, the phage library was pre-
treated with biotin-TF for non-depletion or biotin-PC for depletion. The resulting phage then
was added to the aPC coated wells and incubated on a shaker for 1-2 hours at room
temperature. Unbound phage was washed away by washing with various times of DPBS
with 3% BSA or 0.05% TWEEN 20 depending upon the panning rounds. The bound phage
was eluted with 1 mg/ml trypsin and neutralized with aprotinin. The eluted phage was then
used to infect 10 ml exponentially growing E. coli HB101F’ and amplified for the next round

of selection. The phage stock was also analyzed in a CFU titration (panning output).

Amplification of selected phage pools: Eluted phage stocks were amplified in HBI0IF’ using
helper phage M13K07 for selection round 2, 3 and 4.

[00144] A volume of 10ml of exponentially growing HB101F’ was infected with eluted
phage from each round of selection and incubated at 37 °C for 45 minutes, 50 rpm. The
bacteria were then resuspended in 2xYT medium and spread on two 15cm agar plates
containing 100 pg/ml carbocinin, 15 pg/ml tetracycline and 1% glucose followed by
overnight incubation at 30 °C. The lawn of bacteria from the plates were collected with total

of 8 ml 2xYT/carb/tet.

[00145] About 10 ul of cells were resuspended in 10 ml of 2xYT/carb/tet (OD600 is
around 0.1-0.2) and incubated at 37 °C until OD600 reached 0.5-0.7. 5x1010cfu of M13K07
helper phage was added to the cells and incubated for 45 minutes at 37 °C. The infected cells
were then resuspended in 15 ml of fresh 2xYT/carb/kanamycin (50 pg/ml)/tet and shaking
overnight at 30 °C to produce phage. The phage supernatant was collected by centrifugation
and filtration through 0.45 pm filter. 900 pl of the supernatant was used for next round of

selection.
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DNA Sequencing Analysis of aPC Antibodies

[00146] Plasmid was prepared using standard molecular biology techniques. The following

primers were used for DNA sequencing of selected antibody clones.

a) Primer A: 5 GAAACAGCTATGAAATACCTATTGC 3°
b) Primer B: 5> GCCTGAGCAGTGGAAGTCC 3’

c) Primer C: 5> TAGGTATTTCATTATGACTGTCTC 3’

d) Primer D: 5 CCCAGTCACGACGTTGTAAAACG ¥’

Purification of Protein C from plasma.

[00147] One liter of dog or rabbit plasma was purchased as 20x50ml frozen stocks with
heparin included as anticoagulant (Bioreclamation, Inc., Westbury, NY). The purification
method was described by Esmon’s lab (12) with modifications. Plasma was thawed at 4C,
and diluted 1:1 with 0.02M Tris-HCI, pH7.5, heparin 1U/ml final, benzamidine HCI 10mM
final, at RT before loading onto a Q-Sepharose column for capturing protein C and other
vitamin K-dependent proteins. The column was washed with buffered 0.15M NaCl, and
protein C was eluted with buffered 0.5M NaCl. Eluents were recalcified with 10mM Ca++
and 100U/ml heparin and then loaded onto HCP4-Affigel-10 affinity column. The column
was washed with Ca-containing buffer and eluted with EDTA-containing buffer. Purified PC
was dialyzed overnight into PBS buffer, flash frozen and stored at -80 as 0.5ml aliquots. The
purification yield was 1.75mg from one liter dog plasma. The Purified PC had 98% purity as
determined by SDS-PAGE and analytical SEC.

Fab expression and purification

[00148] For Fab expression, 5 + 1 sFab E. coli glycerol stock was inoculated into 1 ml
growth media (LB, 1% glucose, 100 + g/ml ampicillin), and the culture grew at 37 °C
overnight with shaking at 250 rpm. The overnight culture 500 - 1 was then inoculated into
10 ml prewarmed (37 °C) induction media (LB, 0.1% glucose, 100 + g/ml ampicillin) and
grew at 37 °C to OD500 0.6-0.7 at 250 rpm. IPTG was added to the culture to 0.5 mM final

concentration for Fab expression, and the culture grew overnight at 30C with shaking at 250

rpm. Next day, the overnight culture was centrifuged at 3, 000g for 15 min at 4 °C to
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separate the media from cells. Both supernate and pellet were saved for Fab purification. Fab
expression in both supernate and pellet can be confirmed by western blot analysis using anti-

His antibody.

[00149]  For Fab purification, Protein A column (MabSure) was used as recommended by
the Biolnvent protocol. Supernate was filtered through a 0.45um filter to remove debris and
mixed with a tablet of complete protease inhibitors (Roche 11873580001) before loading
onto a buffer-equilibrated protein A column. Fab was eluted with pH 2-3 buffer then buffer-
exchanged to PBS, pH 7.0. In order to liberate Fab from cell pellets, 1 ml lysis buffer was
added to pellet. The mixture was incubated for 1h for lysis at 4 °C on a rocking platform then
centrifuged at 3,000 g for 30 min at 4 °C. Clear supernate was transferred to a new tube and
loaded onto Protein A column. Lysis buffer contains freshly prepared 1 mg/ml lysozyme
(Sigma 1.-6876) in cold sucrose solution (20% sucrose (w/v), 30 mM TRIS-HCL, 1 mM
EDTA, pH 8.0), 2.5 U/ml benzonase (Sigma E1014) (25 KU/ml, stock solution 1/10.000),
and 1 tablet of complete protease inhibitors (Roche 11873580001). Purity of the purified Fab
was confirmed by SDS-PAGE and analytical size-exclusion chromatography (SEC).

Endotoxin levels were also monitored.

Western blot analysis of PC and aPC.

[00150] Purified protein (100ng/lane) was mixed with 4x SDS-PAGE loading dye with
DTT (reducing) or without DTT (non-reducing), heated at 95 °C for 5 min then loaded onto
4-12% NuPAGE gels. Proteins were transferred to nitrocellulose membranes by i-Blot (Life
technologies, Carlsbad, CA). Probing steps were done with SNAP-id (Millipore). After
blocking with 5% milk/PBS for 10 min, the membranes were incubated with various reagents
(e.g. Streptavidin-HRP for detection of biotinylated aPC, the mouse anti-human PC
monoclonal antibody HCP-4 and anti-PC goat polyclonal antibody for detection of dog aPC).
The probing was followed by incubation with HRP secondary antibody for 10 minutes at
room temperature. After washing the blots with PBS with 0.1% TWEEN-20, the signal from
HRP was detected using a chemiluminescent substrate (ECL) (Pierce, Rockford, IL) and

exposure to x-ray film.
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Fab ELISA

[00151]  Antigen proteins (human PC, human PC, mouse APC, dog APC) were coated to
an ELISA plate at 100ng/100ul/well in PBS/Ca buffer (Life technologies) overnight at 4 °C.
The next day, the plate was washed 3x and blocked with 5% PBS/Ca/BSA/Tween20 for 1h at
RT. Soluble Fab was added to each well and incubated for 1 h at RT. After adding the anti-
human lambda-antibody-HRP as detection antibody, the plate was incubated at room
temperature for 1 hr, washed extensively and then developed using Amplex Red substrate as
described by the kit manufacturer. The signal was measured as RFU using a fluorescent plate
reader (SpectraMax 340pc, Molecular Devices, Sunnyvale, CA). The standard curve was
fitted to a four-parameter model, and the values of the unknowns were extrapolated from the

curve.

Example 2. Panning of aPC antibody from library

[00152] Panning and screening of a fully human Fab antibody library against human
activated Protein C was performed using the methods as described in Example 1. DNA
sequencing was performed on the positive antibody clones resulting in 10 unique antibody
sequences. An alignment of the heavy chain and light chains of the antibodies is shown in
Figure 2. Identical heavy chain CDR3 sequences are found in 5 Fabs (C717, C7A23, T46J23,
C22J13, C25K23).

[00153] The purified Fabs were characterized by a panel of functional assays to assess: a)
their binding specificity (aPC vs. PC); binding affinity (by ELISA and Biacore); and species
cross-reactivity (ie. Binding to aPCs of different species origins including human, dog and
mouse). Rabbit aPC was also used later for IgG format; b) their binding selectivity against
other vitamin K-dependent coagulation factors (e.g. Flla, FVIla, FIXa, FXa); c) their potency
of inhibiting aPC’s anti-coagulant activity in the plasma clotting assay aPTT; and d) their
effect on aPC’s protease enzymatic activity in buffer using amidolytic activity assay (on a

small peptide substrate) and FVa inactivation assay (on the protein substrate FVa).

Example 3. Binding affinity of aPC-specific antibodies and cross-species reactivity

[00154] Antigen-binding activities of these purified anti-aPC Fabs were determined by
direct ELISA as shown in Figure 3. Antigens were coated directly on ELISA plates. Coating
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antigens included human PC (plasma-derived), human aPC (recombinant), dog aPC (plasma-
derived), and mouse aPC (recombinant) at 100ng/well in PBS/Ca buffer. After blocking the
plate with 5% milk/PBS and washing the plate with PBS-Tween20, soluble Fabs (1 ug/ml, 20
nM) were added to the plate and incubated for 1 h at RT with shaking. Fab binding was
detected with anti-human Fab (lambda) antibody-HRP and Amplex red as substrate. ELISA
data showed that all Fabs specifically bind to human aPC but not to human PC. One Fab,
R41C17, showed minimal binding to human PC. In contrast, R41C17 binds to both human
APC and human PC. Also shown in Figure 3 is cross-species reactivity of Fabs by ELISA.
Among 8 aPC-specific binders, 4 of them (C717, C7A23, C25K23, T46]23) also showed
cross-reactivity with dog aPC. Further, one Fab, T46J23, showed some binding mouse aPC.

[00155] Shown in Table 3 is the ECs as measured by ELISA of anti-aPC antibodies to
human aPC and dog aPC.

Table 3. ELISA analysis of anti-aPC Fabs

Fab/ C7A23 C717 C22J13 C25K23 | C26B9 R41C17 | R41E3 T46J23 T46P19
ECs
(nM)

Human | 2.4 63 10.6 43 103 8.6 10.4 6.7 103
aPC

Dog 6 3.9 82 16.6
aPC

[00156] The affinity of the anti-aPC Fabs was determined by Biacore and is shown in
Table 4.

Table 4. ELISA analysis of anti-aPC Fabs

Fab/ C7A23 C717 C22J13 | C25K23 | C26B9 | R41C17 | R41E3 T46J23 | T46P19
KD
(nM)

Human | 1.9 13 16 2 7.9 4.8 11 4.1 7.2
aPC

Dog 1.3 13 300 52 21
aPC
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Example 4. Binding selectivity of anti-aPC Fabs

[00157] To determine the binding selectivity of these fabs, their binding activities to the
proenzyme human PC, to thrombin (FIla), and to the activated Factor II (FIla, thrombin),
Factor VII (FVIIa), Factor IX (FIXa), and Factor X (FXa) were also assessed by ELISA.
Briefly, an ELISA plate was coated with human aPC at 1 ug/ml, mouse PC at 10ug/ml, dog
PC at 10 ug/ml, other coagulation factors (Flla, FVIla, FIXa, FXa) at 5-10 ug/ml. Anti-aPC
Fabs were added to the wells at 20 nM (1 ug/ml). Bound Fabs were detected by the
secondary antibody (anti-human Fab-HRP) followed by HRP substrate AmplexRed. As
positive control, a control antibody specific for each antigen was used to demonstrate that

coating antigen is present.

[00158] As shown in Figure 4, up to a concentration of 20 nM, none of the Fabs showed
binding to the factors I1a, VIIa, IXa, or Xa. Binding to the proenzyme mouse PC or dog PC

was also not detectable.

Example 5. Anti-aPC Fabs inihibit aPC and induce clot formation in normal human

plasma

[00159] Human aPC is a potent anti-coagulant, and this function can be -easily
demonstrated by the plasma clotting assay (aPTT) as shown in Figure 5. In aPTT assays,
50% normal human pooled plasma formed clots in 52 seconds upon adding CaCls (initiator)
to the mixture of plasma and phospholipids. Preincubation of human aPC at 100, 200, 400,
800, or 1600 ng/ml with plasma prolonged the clotting time in a dose-dependent manner. As
shown in Figure 5, nearly identical potency was obtained for plasma-derived aPC and the
recombinant aPC. Since the maximal setting of clotting time for the Stago instrument was
240 seconds, the anti-coagulant activity of human aPC in this functional assay reached its

maximum at 800 ng/ml of aPC.

[00160] To evaluate potential inhibitory effects of anti-aPC Fabs on the anti-coagulant
activity of aPC, 400 ng/ml aPC was used in aPTT assays for a good assay range (Figure 6).
The plasma clotting time extended from 52 seconds to 180 seconds due to the anti-coagulant
activity of administered aPC. Incubation of a tool mouse anti-human APC antibody (control)
or its Fab (control-Fab) or Fab C7A23 at 0, 0.5, 1, 2, 5, 10, or 20ug/ml with aPC (i.e. 1.5x to
60x fold excess of Fab over aPC) reduced the clotting time in a dose-dependent manner. Fab

C7A23 was 4-5-fold more potent than contrl-Fab in reversing the anti-coagulant activity of
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human aPC. In contrast, the negative control Fab (human Fab lambda) had no effect on the
clotting time. In Figure 6, the full-length control antibody (bivalent) was 10-fold more potent
than control-Fab (monovalent) in aPTT assay. This result was consistent with their EC50
values [control (0.56nM) vs. control-Fab (6.56 nM)] in direct ELISA for aPC binding (data
not shown). Thus, suggesting a more potent molecule when the anti-aPC Fabs are converted
into IgG format. The aPTT results suggest that the anti-aPC Fabs significantly inhibited the
anti-coagulant activity of aPC and shortened the clotting time. All the tested Fabs were
evaluated in plasma clotting assay aPTT in comparison with the control-Fab (Figure 6). In the
upper graph of Figure 6, a non-specific human Fab was used as negative control, and it did
not affect clotting time as expected. Positive controls (control and control-Fab) shortened the

clotting time in a dose-dependent manner.

[00161] Fabs C7A23, C717, C25K23, T46J23, and T46P19 at 5 ug/ml (15-fold molar
excess over spiked-in aPC) caused 80-93% inhibition of human aPC activity and enhanced
clot formation. They were clearly more potent than control-Fab. In contrast, Fab R41E3 only
produced 30-40% inhibition of aPC activity under identical conditions. The weak activity of
R41E3 in aPTT likely resulted from its lower affinity of aPC binding as determined by
ELISA and Biacore. An increase in the R41E3 Fab concentration to 40ug/ml (100-fold molar
excess over aPC) indeed caused 80% inhibition of human aPC as shown in lower graph of
Figure 6. Likewise, a high dose (40ug/ml) of C22J13 Fab produced 80% inhibition of human
aPC. Fab C26B9 was more potent than control-Fab in this assay. In the lower graph, Fab
R41C17 had no effect on aPC activity, because it binds both PC and aPC and there are over
1000-fold more abundant PC than aPC in human plasma. This data also indicates that Fab
R41C17 has a different binding epitope from the other Fabs.

[00162]  As indicated by species aPC ELISA data, 4 Fabs (C7A23, C717, C25K23, T46]23)
also bind to dog aPC at nanomolar affinity, these Fabs were evaluated by aPTT using dog
aPC spiked into 50% pooled human normal plasma as shown in Figure 7. Dog aPC exhibited
identical anti-coagulant activity as human aPC by aPTT (data not shown). The dog aPC at
300 ng/ml increased the clotting time from 47 seconds to 117 seconds.  Incubation of the
control antibody or control-Fab at 0, 0.5, 1, 2, 5, 10, or 20 ug/ml with dog aPC did not affect
the clotting time because they do not cross-react with dog aPC by ELISA. However, the Fab
C7A23 significantly reduced clotting time in a dose-dependent manner and inhibited the dog
aPC activity up to 80% at 5 ug/ml or 85% at 20 ug/ml. Moreover, C7A23 showed comparable
potency in blocking human aPC and dog aPC in aPTT assays. Fabs C7A23, C717, C25K23
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clearly inhibited dog aPC activity in a dose-dependent manner. At 20 ug/ml Fab
concentration, these 3 Fabs cause 80-90% inhibition of aPC and shorten the clotting time.
Fab T46J23 gave only 40% inhibition at high dose, in consistent with its weaker binding to
dog aPC (KD=22 nM) than C7A23, C717, C25K23 (KD=1-5nM) by ELISA and Biacore. In
contrast, Fabs T46P19 and R41E3 had no effect on dog aPC in APTT as expected since they
could not bind to dog-aPC by ELISA.

Example 6. Effect of anti-aPC Fabs on enzymatic activity of aPC

[00163] Activated Protein C is a serine protease. Its catalytic activity can be measured by
two methods: a) amidolytic activity assay using a small peptide substrate, and b) FVa

degradation assay using a physiological protein substrate FVa.

[00164] Amidolytic activity of human aPC was investigated by using a chromogenic
peptide substrate of aPC in buffer. Purified aPC protein at 10 nM was incubated with the
chromogenic substrate SPECTROZYME Pca (Lys-Pro-Arg-pNA, MW 773.9 Da) at | mM
for 30 min. The conversion of substrate to colorimetric product (ie. Enzyme activity of aPC)
was monitored by kinetically reading OD450 every 5 minutes. A standard curve was
generated with recombinant human aPC. To test the effect of anti-aPC Fabs on aPC’s
amidolytic activity (Figure 8), purified aPC protein (20 nM) was first preincubated with an
equal volume of anti-aPC Fab (1-1000 nM) at RT for 20 min before the chromogenic
substrate SPECTROZYME Pca was added to the reaction mixture up to 1 mM. The
amidolytic activity of human aPC at a final concentration of 10 nM was measured in the
presence of Fabs. Hydrolysis rates at a final substrate concentration of 1 mM were partially
inhibited in the presence of the Fabs, reaching a maximum reduction of 80%. All Fabs
except R41C17 inhibited aPC in a dose- dependent manner. IC50 correlated with EC50 in
ELISA binding assay, as high-affinity binders (C717, C7A23, T46P19, T46J23, C25K23)
showed much faster inhibition in this assay than the rest of weaker binders (R41E3, C22J13,
C26B9). However, increasing concentration of Fabs for weaker binders also produced
maximal inhibition. For example, R41E3 at 3,000 nM produced about 80% inhibition of aPC
activity, and the same extent of inhibition was achieved by high affinity binders at 100 nM.
Thus, most binders interacted with the active site of aPC causing the inhibition of its
amidolytic activity. Interestingly, the control antibody caused partial inhibition of aPC (40%)

and reached a plateau at concentrations greater than 100 nM. No inhibitory effect was
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observed when using increasing concentrations of R41C17 Fab. Since its binding affinity for
human aPC is comparable to high affinity binders with a KD value of 4.8 nM by Biacore,
these data indicate that R41C17 has a binding epitope far away from the enzymatic active site
of aPC.

[00165] The FVa inactivation activity of human aPC can be measured by incubating
human aPC (180 pM) with its physiological protein substrate FVa (1.25 nM), then adding
FXa and prothrombin to the reaction mixture to form prothrombinase complex.
Chromogenic peptide substrate of thrombin was added to detect the production of thrombin
(Figure 9). The readout is thrombin production (FIla/sec). Purified factors Va (1.25nM) were
incubated with aPC (180pM) in the presence of range of concentrations of the Fabs (1-500

nM), and the FVa activities were evaluated in the prothrombinase/tenase assay.

[00166] The influence of the Fabs on the aPC activity toward the biological substrate FVa
was measured by an FXa- and a thrombin-generation assay utilizing purified FVa. In this
assay, FVa at 0.16 U/ml (1.25 nM) was incubated with aPC 180 pM in assay buffer (20 mM
TrisHCI, 137 nM NaCl, 10 ug/ml phospholipids, 5 mM CaCl2, 1 mg/ml BSA) in the presence
or absence of antibodies. After incubation for 30 min, 25 ul mixture was transferred to wells.
Subsequently, 50 ul human FXa and prothrombin in assay buffer was added to the wells and
the kinetics of thrombin—mediated substrate hydrolysis monitored at 30 °C by using plate
rcader. As the baseline of aPC activity, in the absence of added Fab, incubation of aPC
changed the readout from 0.0022 nM Flla/sec to 0.0015 nM Flla/sec.

[00167] Addition of the Fabs to the reaction mixtures resulted in a nearly complete
inhibition of aPC-mediated proteolysis of FVa and a rapid increase in thrombin generation in
a dose-dependent manner. As shown in Figure 9, IC50 values for the inhibition of proteolysis
of FVa by aPC were in the nanomolar range and were comparable for all Fabs tested. Most
Fabs were more potent than the positive control Fab. R41E3 had a slower increase due to its
weaker binding to human aPC. R41C17 surprisingly showed some activity in this assay. This
Fab had no effect on aPC’s anti-coagulant activity by aPTT or on aPC’s amidolytic activity
when small peptide substrate was used. These data indicate that R4117 binding epitope
differs significantly from those of other Fabs.
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Example 7. Expression and Purification of anti-aPC IgGs

[00168]

human IgG1 expression vectors. Plasmids were transfected into HEK293 cells for transient

All 10 anti-aPC Fabs were converted to human IgG1 by cloning Fv sequences into

expression. Antibodies were secreted into the culture medium and purified by protein A
column. One high-yield antibody T46J23-hIgG1 produced 10.3 mg per 200 ml culture. Some
antibodies only produced 1 mg per 200 ml. Endotoxin levels were also monitored (less than

0.01 EU/mg).

[00169]

functional assays to assess a) their binding specificity and binding affinity; b) their species

Similar to purified Fabs, all purified IgGs were characterized by a panel of

cross-reactivity (binding to aPCs of different species origins including rabbit aPC); c) their
effects on the enzymatic activity of species aPC’s using amidolytic activity assay; and d) their
potency of inhibiting aPC’s anti-coagulant activity in the plasma clotting assay aPTT using

human plasma and mouse plasma.

Example 8. Binding specificity and binding affinity of anti-aPC IgGs

[00170]
binding specificity like Fabs as they preferentially bind to human aPC over human PC. On
the other hand, R41C17 and O3E7 bind both human aPC and human PC. Surprisingly,

As shown in Figure 10, ELISA revealed that most IgG antibodies retain their

T46J23 gained human PC binding after its conversion of Fab to IgG. Titration experiment by
ELISA also revealed that, in general, the binding affinity of these bivalent IgG1 was
increased 2-50-fold as compared to the corresponding monovalent Fabs as shown in Table 5.
In particular, the low-affinity Fab R41E3 increased binding affinity almost 50-fold after Fab-
IgG conversion with EC50 value of 104 nM for Fab vs. 1.76 nM for IgG. All IgGs showed
high-affinity binding to human APC with EC50 values of subnanomolar and low nanomolar

range. O3E7-1gG is the weakest IgG with EC50 of 16.9 nM.

Table 5. ELISA analysis of anti-aPC IgGs

ECsy (nM) Direct ELISA (aPC coating)
hlgG1 Human aPC Rabbit aPC Dog aPC Mouse aPC
C7A23 3.29 7 10.9
C717 2.66 2 2.3
C22J13 0.49 0.6 2.0
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ECsy (nM) Direct ELISA (aPC coating)

hlgG1 Human aPC Rabbit aPC Dog aPC Mouse aPC
C25K23 1.25 2 34

C26B9 0.65
R41C17 0.55

R41E3 1.76

T46J23 2.18 7 1.68 4.6
T46P19 037

O3E7 16.9

[00171] Also shown in Figure 10, species cross-reactivity of these 1gG was investigated
using (a) human, (b) rabbit, (c¢) dog, (d) mouse aPCs and PCs. Among 10 anti-human aPC
IgGs, 5 IgGs bind to rabbit aPC with high affinity (ECso = 0.6 — 7 nM) without detectable
binding to rabbit PC. These 5 IgGs also bind to dog APC with high affinity (ECse= 1.7 — 10
nM) and they did not bind to dog PC. One antibody among the 5 1gGs, T46J23, also binds to
mouse aPC with ECsg value of 6 nM. T46J23 did not bind to mouse PC.

Example 9. Effect of anti-APC IgGs on the enzymatic activity of species APC’s in buffer

using amidolytic activity assay

[00172] The 5 species cross-reactive IgGs were then evaluated for their effect on the
amidolytic activity of species APCs (Figure 11). In human aPC amidolytic activity assays,
the negative control IgG (anti-CTX antibody) had no inhibitory effect. The 5 IgGs all
inhibited human aPC in a dose-dependent manner. Their IC50 values are 18 nM for T46J23-
IgG; 27nM for C22J13; 64nM for C717; 78 nM for C7A23, and 131 nM for C25K23.

[00173] In rabbit aPC amidolytic activity assays, the negative control IgG (anti-CTX
antibody) had no inhibitory effect. The 5 IgGs all inhibited rabbit aPC in a dose-dependent
manner. Their IC50 values are 17 nM for T46J23-1gG; 24nM for C22J13; 29nM for C717;
25 nM for C7A23, and 74 nM for C25K?23.

[00174] 1In dog aPC amidolytic activity assays, the negative control IgG (anti-CTX
antibody) had no inhibitory effect. The 5 IgGs weakly inhibited dog aPC in a dose-dependent
manner. Their IC50 values are 625 nM for T46J23-IgG; 1300 nM for C22J13; 147 nM for
C717; 49 nM for C7A23, and 692 nM for C25K23.
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[00175]
although it needs high dose (1000 nM). C717 and other 1gGs had no effect on mouse aPC.

In mouse aPC amidolytic activity assays, only T46J23 could inhibit mouse aPC

The inhibitory effects of these antibodies on species APC activity are summarized in Table 6.

Table 6. ELISA and Amidolytic activity

Anti-aPC ECsy (nM) Anti-aPC IC5y (nM)
ELISA Amidolytic activity
higG1 Human aPC | Rabbit aPC Dog aPC Human aPC | Rabbit aPC Dog aPC
C7A23 33 7 10.9 78 25 49
cmi 2.7 2 23 64 29 147
C22J13 0.5 0.6 - 27 24 1300
C25K23 1.2 2 3.4 131 74 692
T46J23 22 1.7 1.7 18 17 625
[00176] Shown in Figure 14(b), in human aPC amidolytic activity assays, two variants of

C25K23 IgG1 referred to as 2310-IgG2 and 2312-IgG2 show potent inhibition of aPC in a
purified system. C25K23 IgG1 has a light chain as shown in SEQ ID NO:108 and heavy
chain as shown in SEQ ID NO:109. TPP-2031 is a modified C25K23 IgG with a heavy chain
comprising the modification N54G. Variant 2310 is a modified C25K23 IgG with a light
chain comprising the modifications A10V, T13A, S78T, R&1Q and S82A as shown in SEQ
ID NO: 112 and heavy chain comprising the modification N54Q as shown in SEQ ID
NO:113.  Variant 2312 is a modified C25K23 IgG with a light chain comprising the
modifications A10V, T13A, S78T, R81Q and S82A as shown in SEQ ID NO: 116 and heavy
chain comprising the modification SS6A as shown in SEQ ID NO:117. Such variants also
display a high affinity to aPC as shown in Figure 14(a). TPP-2309 is a modified C25K23
IgG1 with a light chain comprising the modifications A10V, T13A, S78T, R81Q and S82A
as shown in SEQ ID NO: 110 and heavy chain comprising the modification N54G as shown
in SEQ ID NO:111.

Example 10. Anti-aPC IgGs inihibit aPC and induce clot formation in normal human

plasma

[00177]
in human plasma clotting assays (aPTT) and is shown in Figure 12. Fifty percent (50%)

The effect of anti-aPC IgGs on aPC’s anti-coagulant activity was first investigated
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human plasma had a baseline clotting time of 50-52 sec in the absence of aPC. Addition of
human aPC to plasma increased clotting time to 190 sec as expected, since aPC is a well-
known anti-coagulant. Pre-incubation of aPC with the negative control I1gGl (anti-CTX
antibody) did not change clotting time. In contrast, pre-incubation of aPC with anti-aPC
specific IgG significantly shortened the clotting time in a dose-dependent manner. At 1:1
molar ratio, both T46J23-IgG and C717-IgG at 1 ug/ml inhibited ~50% activity of aPC (at
400ng/ml) and shortened the clotting time from 190 to 114 sec. At 20ug/ml, all three
antibodies (T46J23, C717, C26B9) completely reverse the anti-coagulant activity of aPC and
restored the clotting to normal. R41E3-IgG was less potent than these 3 IgGs in inhibiting
aPC. R41E3 partially restored the clotting time to 75 sec and inhibited ~80% activity of aPC

at 163-fold molar excess.

[00178] The effect of modified variants of anti-aPC IgGs was also investigated in an aPTT
assay as shown in Figure 14(c). Again similar to the results in Figure 12, pre-incubation of
aPC with the modified anti-aPC specific IgG significantly shortened the clotting time in a

dose-dependent manner.

[00179] Example 11. Anti-aPC IgGs inhibit aPC and induce clot formation in severe
hemophilic patient plasma. The effect of anti-APC IgGs on aPC’s anti-coagulant activity
was further investigated using Hemophilic patient plasma in thrombin generation assay (TGA)
as shown in Figure 13. Damages on the cells lining blood vessel (endothelial cells) results in
exposure of tissue factor leading to limited amount of thrombin generation, known as
extrinsic coagulation pathway. Thrombomodulin on the endothelial cells contribute to
generation of aPC and its anti-coagulant activity. Severe hemophilic plasma generated only
~50 nM total thrombin. Adding anti-aPC-antibody to the hemophilic plasma increased

thrombin generation in dose dependent manner.

Example 12. Co-crystal studies
Antibody Preparation and QC

[00180] Recombinant anti-aPC human Fabs (C25K23 and T46J23) were expressed in
E.coli and purified to homogeneity by Protein A chromatography. Purified Fabs were showed
to have a >90% purity and are lack of aggregation by SDS-PAGE and by analytical size

exclusion chromatography. Their functions were characterized by aPC-binding assay
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(ELISA). Both C25K23Fab and T46J23Fab bind human aPC full-length and the Gla-
domainless aPC at comparable ECsy values of 2-4 nM as measured by ELISA. Ten

milligrams of these Fabs were produced.

Antigen Preparation and QC

[00181] Plasma-derived human aPC-Gla-domain-less (aPC-GD) was purchased from
Enzyme Research Lab and characterized by ELISA to confirm that it can be recognized by
both C25K23Fab and T46J23Fab.

Complex Formation

[00182]  For complex formation, 0.9mg aPC-GD was mixed with 1.05 mg C25K23Fab and
the reaction mixture was incubated at 4 °C for 5 hours. The mixture was loaded onto a gel
filtration column to separate free Fab or free aPC-GD from the aPC-GD-Fab complex. Each
fraction was collected and analyzed by SDS-PAGE under a non-reducing condition. This
process was repeated three times, and the fractions containing the aPC-GD-Fab complex

were pooled and concentrated to 10 mg/ml.

[00183] Crystallization of aPC-Fab complexes under different crystal growth conditions
were performed to produce crystals suitable for structure determination (max. resolution < 3

A). High throughput crystallization screening kits were utilized and 2 hits were identified:

a) 0.1% n-Octyl-B-D-glucoside,0.1M sodium citrate tribasic dihydrate PHS.5, 22%
PEG 3350

b) 18% 2-propanol, 0.1M sodium citrate tribasic dihydrate PHS.5, 20% PEG 4000

Data Collection

[00184]  Structure determination at 2.2 angstrom resolution was successful from aPC-GD-
C25K23Fab crystal diffraction image by Molecular Replacement with reported aPC and Fab
X-ray structures as models (e.g. pdb code laut by Mather et al., 1996), followed by model
building and refinement. Shown in Figure 15 is a cartoon representation of the aPC and
C25K23 Fab structure. As shown in Figure 15, the C25K23 utilizes the CDR3 loop of its

heavy chain to contact the aPC catalytic domain. Very significantly, as shown in Figure 16,
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the side chain of W104 from the C25K23 inserts into the catalytic pocket of aPC, having
steric overlap with a previously reported aPC inhibitor (tri-peptide inhibitor PPACK).

[00185] From this structure, it was determined that the epitope of aPC bound by the
antibody is in the heavy chain of aPC. Contacting residues between the aPC heavy chain and
Fab include aPC residues D60, K96, S97, T98, T99, E170, V171, M172, S173, M175, A190,
S195, W215, G216, E217, G218, and G218.

[00186] Specifically for Fab C25K23, it was determined that the paratope comprises
residues S31, Y32, W53, R57, R101, W104, R106, F107, W110 of the heavy chain shown in
SEQ ID NO:18 and K55 of the light chain shown in SEQ ID NO:8.

Example 13. Active-Site Binding

[00187] An irreversible active-site inhibitor, biotin-PPACK, was used to occupy the active
site of human aPC, see Figure 16. Biotin-PPACK-hAPC or human aPC was coated onto a
maxisorp 96-well plate. Anti-aPC antibodies (Fab and IgG) were serial-diluted at 1:3 from
20 nM to 0.007 nM and added to coated wells and incubated for 1h at room temperature. The
bound anti-aPC-Fab or anti-aPC IgG was detected by HRP-conjugated anti-human or anti-
mouse Fab antibody followed by incubation with fluorogenic substrates (amplex red and
H202) to produce fluorescent signals (RFU). The plate was read by Gemini EM fluorescence
microplate reader (Molecular Devices, Sunnyvale, CA). The RFUs at 20 nM antibody

concentration were presented as mean of triplicate wells (+/-SD) in the bar graph.

[00188] As shown in Figure 17, at least two types of antibodies were identified from the
library. First those that are active-site directed including T46J23 (Fab and higG) and
C25K23 (Fab and hlgG) which no longer bound to biotin-PPACK-hAPC (the active site-
blocked hAPC). Second, those that are non-active-site directed including R41C17 which is
believed to be an anti-Gla-domain antibody. These data provide solid evidence for active-
site binding of T46J23 and C25K23 on human aPC and explain the functional characteristics

of these antibodies, i.e. complete blockade of hAPC activities.

[00189] While the present embodiments have been described with reference to the specific
embodiments and examples, it should be understood that various modifications and changes
can be made and equivalents can be substituted 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 rather than in a restrictive sense. Furthermore, the disclosure of all
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articles, books, patent applications and patents referred to herein are incorporated herein by

reference in their entireties.
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CLAIMS

. An isolated monoclonal antibody, wherein said antibody binds to activated Protein C and

inhibits anticoagulant activity but has minimal binding to unactivated Protein C, wherein
said antibody comprises a heavy chain variable region comprising an amino acid
sequence selected from the group consisting of SEQ ID Nos: 14, 15, 17, 18, 19, 21, 22, 23,
109, 111, 113, 115, 117 and 119.

. An isolated monoclonal antibody, wherein said antibody binds to activated Protein C and

inhibits anticoagulant activity but has minimal binding to unactivated Protein C, wherein
said antibody comprises a light chain variable region comprising an amino acid sequence
selected from the group consisting of SEQ ID Nos: 4, 5,7, 8,9, 11, 12, 13, 108, 110, 112,
114,116 and 118.

. The isolated monoclonal antibody of claim 1 further comprising a light chain variable

region comprising an amino acid sequence selected from the group consisting of SEQ 1D

Nos: 4,5,7,8,9,11, 12,13, 108, 110, 112, 114, 116 and 118.

. The isolated monoclonal antibody of claim 3, wherein the antibody comprises heavy and

light chain variable regions comprising:

a) a heavy chain variable region having an amino acid sequence of SEQ ID NO: 14

and a light chain variable region having an amino acid sequence of SEQ ID NO: 4;

b) a heavy chain variable region having an amino acid sequence of SEQ ID NO: 15

and a light chain variable region having an amino acid sequence of SEQ ID NO: 5;

¢) a heavy chain variable region having an amino acid sequence of SEQ ID NO: 17

and a light chain variable region having an amino acid sequence of SEQ ID NO: 7;

d) a heavy chain variable region having an amino acid sequence of SEQ ID NO: 18

and a light chain variable region having an amino acid sequence of SEQ ID NO: §;

e) a heavy chain variable region having an amino acid sequence of SEQ ID NO: 19

and a light chain variable region having an amino acid sequence of SEQ ID NO: 9;

f) a heavy chain variable region having an amino acid sequence of SEQ ID NO: 21
and a light chain variable region having an amino acid sequence of SEQ ID NO:

11;

2
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g)

h)

3

k)

D

a heavy chain variable region having an amino acid sequence of SEQ ID NO: 22
and a light chain variable region having an amino acid sequence of SEQ ID NO:

12;

2

a heavy chain variable region having an amino acid sequence of SEQ ID NO: 23
and a light chain variable region having an amino acid sequence of SEQ ID NO:

13;

a heavy chain variable region having an amino acid sequence of SEQ ID NO: 109
and a light chain variable region having an amino acid sequence of SEQ ID NO:

108;

a heavy chain variable region having an amino acid sequence of SEQ ID NO: 111
and a light chain variable region having an amino acid sequence of SEQ ID NO:

110;

a heavy chain variable region having an amino acid sequence of SEQ ID NO: 113
and a light chain variable region having an amino acid sequence of SEQ ID NO:
112;

2

a heavy chain variable region having an amino acid sequence of SEQ ID NO: 115
and a light chain variable region having an amino acid sequence of SEQ ID NO:
114;

2

a heavy chain variable region having an amino acid sequence of SEQ ID NO: 117
and a light chain variable region having an amino acid sequence of SEQ ID NO:

116; and

a heavy chain variable region having an amino acid sequence of SEQ ID NO: 119
and a light chain variable region having an amino acid sequence of SEQ ID NO:
118.

An isolated monoclonal antibody, wherein said antibody binds to activated Protein C and

inhibits anticoagulant activity but has minimal binding to unactivated Protein C, wherein

said antibody comprises a CDR3 comprising an amino acid sequence selected from the

group consisting of SEQ ID NOs: 94, 95, 97, 98, 99, 101, 102 and 103.

The isolated monoclonal antibody of claim 5, wherein the antibody further comprises (a)

a CDR1 comprising an amino acid sequence selected from the group consisting of SEQ

ID NOs: 74, 75, 77, 78, 79, 81, 82 and 83, (b) a CDR2 comprising an amino acid

£00103959}
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10.

11.

sequence selected from the group consisting of SEQ ID NOs: 84, 85, 87, 88, 89, 91, 92
and 93, or (c) both a CDRI1 comprising an amino acid sequence selected from the group
consisting of SEQ ID NOs: 74, 75, 77, 78, 79, 81, 82 and 83 and a CDR2 comprising an
amino acid sequence selected from the group consisting of SEQ ID NOs: 84, 85, 87, 88,
89, 91, 92 and 93.

An isolated monoclonal antibody, wherein said antibody binds to activated Protein C and
inhibits anticoagulant activity but has minimal binding to unactivated Protein C, wherein
said antibody comprises a CDR3 comprising an amino acid sequence selected from the

group consisting of SEQ ID NOs: 64, 65, 67, 68, 69, 71, 72 and 73.

The isolated monoclonal antibody of claim 7, wherein the antibody further comprises (a)
a CDR1 comprising an amino acid sequence selected from the group consisting of SEQ
ID NOs: 44, 45, 47, 48, 49, 51, 52 and 53, (b) a CDR2 comprising an amino acid
sequence selected from the group consisting of SEQ ID NOs: 54, 55, 57, 58, 59, 61, 62
and 63, or (c) both a CDR1 comprising an amino acid sequence selected from the group
consisting of SEQ ID NOs: 44, 45, 47, 48, 49, 51, 52 and 53 and a CDR2 comprising an
amino acid sequence selected from the group consisting of SEQ ID NOs: 54, 55, 57, 58,
59, 61, 62 and 63.

. The isolated monoclonal antibody of claim 5, wherein the antibody further comprises a

CDR3 comprising an amino acid sequence selected from the group consisting of SEQ ID

NOs: 64, 65, 67, 68, 69, 71, 72 and 73.

The isolated monoclonal antibody of claim 9, wherein the antibody further comprises (a)
a CDR1 comprising an amino acid sequence selected from the group consisting of SEQ
ID NOs: 74, 75, 77, 78, 79, 81, 82 and 83, (b) a CDR2 comprising an amino acid
sequence selected from the group consisting of SEQ ID NOs: 84, 85, 87, 88, 89, 91, 92
and 93, (c) a CDRI1 comprising an amino acid sequence selected from the group
consisting of SEQ 1D NOs: 44, 45, 47, 48, 49, 51, 52 and 53, and (d) a CDR2 comprising
an amino acid sequence sclected from the group consisting of SEQ ID NOs: 54, 55, 57,
58,59, 61, 62 and 63.

The antibody of claim 4, wherein the antibody comprises heavy and light chain variable

regions comprising;:
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a)

b)

d)

g)

h)

a light chain variable region comprising an amino acid sequence comprising SEQ
ID NOs: 44, 54, and 64 and a heavy chain variable region comprising an amino

acid sequence comprising SEQ ID NOs: 74, 84, and 94;

a light chain variable region comprising an amino acid sequence comprising SEQ
ID NOs: 45, 55, and 65 and a heavy chain variable region comprising an amino

acid sequence comprising SEQ ID NOs: 75, 85, and 95;

a light chain variable region comprising an amino acid sequence comprising SEQ
ID NOs: 47, 57, and 67 and a heavy chain variable region comprising an amino

acid sequence comprising SEQ ID NOs: 77, 87, and 97;

a light chain variable region comprising an amino acid sequence comprising SEQ
ID NOs: 48, 58, and 68 and a heavy chain variable region comprising an amino

acid sequence comprising SEQ ID NOs: 78, 88, and 9%;

a light chain variable region comprising an amino acid sequence comprising SEQ
ID NOs: 49, 59, and 69 and a heavy chain variable region comprising an amino

acid sequence comprising SEQ ID NOs: 79, 89, and 99;

a light chain variable region comprising an amino acid sequence comprising SEQ
ID NOs: 51, 61, and 71 and a heavy chain variable region comprising an amino

acid sequence comprising SEQ ID NOs: 81, 91, and 101;

a light chain variable region comprising an amino acid sequence comprising SEQ
ID NOs: 52, 62, and 72 and a heavy chain variable region comprising an amino

acid sequence comprising SEQ ID NOs: 82, 92, and 102; and

a light chain variable region comprising an amino acid sequence comprising SEQ
ID NOs: 53, 63, and 73 and a heavy chain variable region comprising an amino

acid sequence comprising SEQ ID NOs: 83, 93, and 103.

12. The isolated monoclonal antibody of claim 4 further comprising one or more amino acid

modifications.

13. The isolated monoclonal antibody of claim 11 further comprising one or more amino acid

modifications.

14. An isolated monoclonal antibody, wherein said antibody binds to activated Protein C and

inhibits anticoagulant activity but has minimal binding to unactivated Protein C, wherein

said antibody comprises a light chain variable region comprising an amino acid sequence
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

of SEQ ID NO:8, wherein said amino acid sequence comprises one or more amino acid

modifications.
The isolated monoclonal antibody of claim 13, wherein the modification is a substitution.

The isolated monoclonal antibody of claim 14, wherein the substitution is a position
selected from the group consisting of A10, T13, G52, N53, N54, R56, P57, S58, S78, R81,
S82, Q91, Y93, S95, S96, L97, S98, G99, S100 and V101.

The isolated monoclonal antibody of claim 15, wherein the substitution is selected from
the group consisting of A10V, T13A, G528, G52Y, G52H, G52F, N53G, N54K, N54R,
RS56K, P57G, P57W, PS7N, S58V, SS8F, S58R, S78T, R&1Q, S&2A, QIIR, QIIG,
Y93W, S95F, S95Y, S95G, S95W, S9SE, S96G, S96A, S96Y, S96W, S96R, LI97M,
L97G, L97R, LI97V, S98L, SO8W, S98V, S98R, G99A, GY9E, S100A, S100V, V101Y,
VI10IL and VIOI1E.

An isolated monoclonal antibody, wherein said antibody binds to activated Protein C and
inhibits anticoagulant activity but has minimal binding to unactivated Protein C, wherein
said antibody comprises a heavy chain variable region comprising an amino acid
sequence of SEQ ID NO:18, wherein said amino acid sequence comprises one or more

amino acid modifications.
The isolated monoclonal antibody of claim 18, wherein the modification is a substitution.

The isolated monoclonal antibody of claim 19, wherein the substitution is a position

selected from the group consisting of N54 and S56.

The isolated monoclonal antibody of claim 20, wherein the substitution is selected from

the group consisting of N54G, N54Q, N54A, S56A and S56G.

An isolated monoclonal antibody, wherein said antibody binds to activated Protein C and
inhibits anticoagulant activity but has minimal binding to unactivated Protein C, wherein
said antibody comprises a light chain variable region comprising an amino acid sequence
of SEQ ID NO:12, wherein said amino acid sequence comprises one or more amino acid

modifications.
The isolated monoclonal antibody of claim 22, wherein the modification is a substitution.

The isolated monoclonal antibody of claim 23, wherein the substitution is a position

selected from the group consisting of T25, D52, N53, N54, N55, D95, N98 and G99.
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

The isolated monoclonal antibody of claim 24, wherein the substitution is selected from
the group consisting of T25S, D52Y, D52F, D521, D52G, N53C, N53K, N53G, N548,
NS55K, D95G, N98S, G99H, G99L and GYIF.

An isolated monoclonal antibody that binds to an epitope of human activated Protein C
(human aPC, SEQ ID NO:3), wherein said epitope comprises residues from a heavy chain

of human aPC.

An isolated monoclonal antibody that binds to an epitope of human activated Protein C

(human aPC, SEQ ID NO:3), wherein said epitope comprises S195 of SEQ ID NO:3.

An isolated monoclonal antibody that binds to an epitope of human activated Protein C,
wherein said epitope comprises one or more residues selected from the group consisting
of D60, K96, S97, T98, T99, E170, V171, M172, S173, M175, A190, S195, W215, G216,
E217, G218, and G218 of SEQ ID NO:3.

An isolated monoclonal antibody that binds to the active site of activated Protein C.

An isolated monoclonal antibody, wherein said antibody binds to activated Protein C and
inhibits anticoagulant activity but has minimal binding to unactivated Protein C, wherein

said antibody is a fully human antibody.

The isolated monoclonal antibody of claims 1-30, wherein the antibody is selected from
the group consisting of an IgG1, an IgG2, an [gG3, an [gG4, an IgM, an IgA1, an IgA2, a
secretory IgA, an IgD, an IgE antibody, and antibody fragment .

The isolated monoclonal antibody of claims 1-30, wherein the antibody binds to human

activated Protein C.

The isolated monoclonal antibody of claim 32, wherein the antibody further binds to a

non-human species of activated Protein C.

The antibody of claims 1-30, wherein blood clotting time in the presence of the antibody

is shortened.
An antibody which would compete with the antibody of claim 1-30.

A pharmaceutical composition comprising a therapeutically effective amount of the

monoclonal antibody of any of claims 1-30 and a pharmaceutically acceptable carrier.
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37.

38.

39.

40.

41

42.

43.

44,

45.

A method for treating genetic or acquired deficiencies or defects in coagulation
comprising administering a therapeutically effective amount of the pharmaceutical

composition of claim 36 to a patient.

A method for treating coagulopathy comprising administering a therapeutically effective

amount of the pharmaceutical composition of claim 36 to a patient.
The method of claim 38, wherein the coagulopathy is hemophilia A, B or C.

The method of claim 38, wherein the coagulopathy is selected from the group consisting

of trauma-induced coagulopathy or severe bleeding patients.

. The method of claim 38, further comprising administering a clotting factor.

The method of claim 41, wherein the clotting factor is selected from the group consisting

of Factor VlIa, Factor VIII or Factor I1X.

A method for shortening bleeding time comprising administering a therapeutically

effective amount of the pharmaceutical composition of claim 36 to a patient.

An isolated nucleic acid molecule encoding an antibody that binds to activated Protein C
and inhibits anticoagulant activity but has minimal binding to unactivated Protein C,
wherein the antibody comprises a heavy chain variable region comprising an amino acid
sequence selected from the group consisting of SEQ ID Nos: 14, 15, 17, 18, 19, 21, 22
and 23.

An isolated nucleic acid molecule encoding an antibody that binds to activated Protein C
and inhibits anticoagulant activity but has minimal binding to unactivated Protein C,
wherein the antibody comprises a light chain variable region comprising an amino acid

sequence selected from the group consisting of SEQ ID Nos: 4, 5,7,8,9, 11, 12 and 13.
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Figure 3
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Figure 6
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Figure 7
REVERSAL OF dog-APC ANTHCOAGULANT
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Figure 8
INHIBITION OF aPC ACTIVITY BY ANTI-aPC Fabs
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Figure 10
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Figure 11
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Figure 12
REVERSAL OF hu-APC ANTI-COAGULANT
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Figure 13
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Figure 14
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Figure 15
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115 MR IR T

109 R T %)

DAL T AR X, 54 SEQ

DAL T AR X, 54 SEQ

LR AR X, HoA A SEQ

LR AR X, HA AT SEQ

LR AR X, HoA AT SEQ

LR AR X, HoA AT SEQ

LR AR X, HoA A SEQ

LR AR X, HA A SEQ

s AR EER] AR X, HoA A SEQ

s AR EER] AR X, HoA A SEQ

s AR EER] AR X, HoA A SEQ

s AR EE R AR X, HoA A SEQ

s AR EER] AR X, HA A SEQ

s AR EE R AR X, HoA A SEQ

1D

1D

1D

1D

1D

1D

1D

1D

1D

1D

1D

1D

1D

1D

5. 7r B B e BE LA, Horh Frid bk 4 & 23 E B C I HIHTREE I B ARG 1k

2



N 104812402 A W F E ok B 2/4 T

EHHCHEARIKEGS, Kbk diiat & &A% A SEQ ID NOs :94.95.97.98.99.101.102
DA R 103 H 28 F5 %y 71 1) CDR3.

6. UIBCRIEE R 5 (1) 4 & ) o BE PR, Ho pridyithidt— 28 : (a) & H1EH SEQ 1D
NOs :74.75.77.78.79.81.82 L\ f& 83 HJZ IR 751 CDR1, (b) &A1& H SEQ ID NOs :84.
85.87.88.89.91.92 LA K 93 ()& FEEL /5> 51 1) CDR2, BY, (¢) &5 i% H SEQ ID NOs :74.75.77.
78.79.81.82 VL J% 83 (A ZEML /7 4K CDR1 LA & & F % H SEQ 1D NOs :84.85.87.88.89,
91.92 LK% 93 By FEIR 7 51 Y CDR2 P34

7.0 B R R YU, o TR Pk g & 204 & 1 C R HIHTARE M BT R IR
EHHC EARIEGE, Kk biia & &F1%EH SEQ ID NOs :64.65.67.68.69.71.72 LA
Jo T3 YR FERR T A CDR3,

8. UIBURIE R 7 (1) 4 & ) o BEpuAg, Ho pridyithidt— a5 : () & H1EH SEQ 1D
NOs :44.45.47.48.49.51.52 L f& 53 BJZ LR 751K CDR1, (b) &A1& H SEQ ID NOs :54.
55.57.58.59.61.62 LK 63 [ FE82 5 41 1) CDR2, B () &A% H SEQ ID NOs :44.45.47.
48.49.51.52 LA K 53 FIZ L 75 CDR1 LA A& 1%L H SEQ 1D NOs :54.55.57.58.59,
61.62 LA 63 HIZ LR 751 CDR2 P

9. WIALHIELSR 5 1) 73 B8 1) B BEpUAR, Horh ik fifk it — P& &A1k A SEQ 1D
NOs :64.65.67.68.69.71.72 LA K 73 B EBR T 51 CDR3.

10. GOBCHIEL SR 9 {40 B B B e FE PR, Hod rd bk it — DA E () A& H SEQ
ID NOs :74.75.77.78.79.81.82 UL J% 83 W2 LR 751 CDRL, (b) #HEH SEQ ID NOs :
84.85.87.88.89.91.92 LA J¢ 93 M2 FL & 7 #1I(1) CDR2, (c) &AL H SEQ ID NOs :44.45,
47.48.49.51.52 PLJ% 53 IS EEBR %11 CDR1, LA K (d) &4 1% E SEQ ID NOs :54.55.57.
58.59.61.62 VLK 63 M FEBL 7 H1 [ CDR2.

11, BRI SR 4 Biduk, KA Frid iR 8 &6 T A ERE SR BIX .

a) BEEATAR X, oAl & &4 SEQ ID NOs :44.54 5 64 R FRE ) UL BT AR X,
HALE S SEQ 1D NOs :74.84 5 94 R EIRF 5

b) BEEAIARIX, HALE 54 SEQ ID NOs :45.55 5 65 IR FIR ) (DL EEE AR X,
HALE S SEQ 1D NOs :75.85 5 95 IR ERF 5

c) BRBERIAR X, Hof &4 SEQ 1D NOs :47.57 5 67 IS LR F41 A AR A AR X,
HALE S SEQ 1D NOs :77.87 5 97 R EIRF 5

d) BBEATAR X, Hofl &4 SEQ 1D NOs :48.58 5 68 G LR 741 ; LA AR A AR X,
HALE S SEQ 1D NOs :78.88 5 98 R KR F 4

) BRBERIAR X, Hofl &4 SEQ ID NOs :49.59 5 69 IE I/ 571 ; DA AR A AR X,
HALE S SEQ 1D NOs :79.89 5 99 IR FMRF 5

) BBEATAR X, Hofl &4 SEQ 1D NOs :51.61 5 71 MG LR F71 A AR A AR X,
HA 554 SEQ ID NOs :81.91 5 101 WIS LR EA ;

g) BBERIAR X, Hof &4 SEQ 1D NOs :52.62 5 72 IS IR 571 A AR A AR X,
HAUA 45 SEQ 1D NOs :82.92 5 102 LT 41 s UL AL

h) BaERT AR X, Hofl &84 SEQ ID NOs :53.63 5 73 R FRE 1 (UL EEE AR X,
HAE 54 SEQ ID NOs :83.93 5 103 (R LR F A1 .

3
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12. WALRZER 4 B0 B s FE DR, Hogk— B8 — s N R IE 1

13, AR EESR 11 B9 55 B B v B piAd, gk — B8 — A s MR LR IE 1 .

14. 5y BRI EPUA, o prid iR s & 2150 B A ¢ HAsI Bttt EX R iE 1k
EACEARMKES, P riddiia 484 SEQ 1D NO -8 R FEIL A R sEnT A8 X, H
T IR AR P A — AN N R IR B .

15. GnACHIZESR 13 170 &5 ) 5 o BEpL AR, e frid s iy B e

16. BRI E SR 14 1950 B 0 B v FEDUAR, Hoh prid Bk B T AR B :A10, T13,
G52. N53. N54. R56. P57, S58. S78. R81. S82. Q91. Y93, S95. S96. L97. S98. G99. S100 LA K
V101,

17, QAR EE SR 15 143 B I S e B oA, v i B 6%k H R 1) :A1OV, T13A. G528,
G52Y. G52H. G52F . N53G. N54K . N54R R56K. P57G. P57W. P57N. S58V. S58F . S58R. S78T. R81Q.
S82A. QI1R.Q91G. YI3W. S95F . S95Y. S95G. S95W. S95E. SI6G S96A . S96Y . SI6W. S96R . LI7M.
L97G. L97R. LI7V. S98L. S98W. S98V. SI8R. GI9A. GI9E. S100A. S100V. V101Y. VI101L BL %
V101E.

18. 43 B R B PR, Hoh prid iR s & 2150 B A ¢ HAsl Bttt EX R iE1k
FACEERREG S, K@ik & &4 SEQ 1D NO : 18 FIZEIERR P4 il 4 ] X X,
Hr iR @R 7o & — e A R

19. GnBCHZESR 18 1173 &5 ) o FEfLAR, Hodr Frid s iy B e

20. WIBURIZESR 19 17 B I R S FE B Ad, Forb pirad B 4ik 5 N54 LUK S56 A7 HE

21. WIAURIE SR 20 1955 B 1 5 o R o Ad, FLrp iR B 4ik B T 41 :N54G. N54Q. N54A,
S56A LA K S566.

22. /B T BB UK, b TR Bk & Ein e A ¢ HANHIPrsig i B R i1
EHACEAERRE S, Hh @ik a8 &4 SEQ 1D NO : 12 FIEIER P 5 R EE ] A X,
Hrh iR @ R 7o & — a2 A R .

23. WAL ZER 22 177 B I FR S R iAA, Forb ek i iy B He

24. WIBUREE3R 23 B 70 35 1 B s BE o fds, o BTk B ik B R A ALE :T25. D52,
N53.N54.,N55. D95, N98 LA K G99,

25. QORI ELSR 24 170 & 1 B v B A, Horb ik B e B 41 <T25S. D52Y. D52F
D52L. D52G+ N53C N53K. N53G N54S ., N55K D95G N98S . G99H. GIIL LA K GI9F .

26. Z55 2 NIHEILE A C( N aPC, SEQ ID NO :3) A7 )43 B8 ) B s F s, o
RRMAERE N aPC EEERIFRIE

27. B5 B NIHEIE A C( N aPC, SEQ ID NO :3) A7 )43 B8 ) B s B s, o
R F AL SEQ ID NO =3 f) S195.

28. &G B NEWE D C MRMM o B R EHUE, KA prid R A a8k m ~on
—ANEZ AN (SEQ ID NO :3 9 D60 K96. S97. T98. T99. E170., V171, M172. S173. M175.
A190. S195.W215. G216, E217. G218 LA K% G218,

29. S5 BB IHWE T C S ML 2SI 7 B I R R A

30. 7 B T BB, b TR Bk 45 & s A ¢ HANHIPrsg 1 B R Gt
T C EARKE S, bbbl e e APk,

4
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31, WIAURIZESR 1-30 (1)) &5 B 5o BEPUAR, HoA Frid PRk B 41 :1gG1. 1862, 1gG3
IgG4. IgM. IgAl. IgA2. 4} Wh%! TgA. IgD. IgE itk U K ifhk B .

32. WIRLRIZESR 1-30 (4 S s BEPu g, KA prddiia g &2 NiEiE A C.

33. LOACHIE SR 32 W70 & B s fEfiAk, Hoh ik fiig gt — 2 46 23 NM St
HH Co

34. WIRURIZLR 1-30 (4T, o rp it M i (B 78 T iR SURAFAE T B4 56

35. HUIBURIEE R 1-30 KIPiih e 4 HIPisk.

36. Z9MALE Y, HAL SR YT A R B WA ZEsR 1-30 HE— I0T ) 5 o FE PR DL K 2
5 AT A

37. YRYT e I 77 T B4 1 B J5 Rk = Bk A 0 5 v, B S R B i R VR T A AR
R UA R EE 3K 36 RIZGAH &

38. VAT kI ZREL I v, FAL S ) B it AR T A AR P W AUR R R 36 R A
Wi

39. WIAURIE SR 38 B 7%, Forh Bt il 22808 A B4 A0 B AL il AW Bk C AL i &
I3 o

40. GUALRIEER 38 17712, Hovb plvad Bt il 25 6L de B 610475 5 kD 1 sk af. 25 6L i 2 F o ofi 26
Ho

AL, QAR ZEESR 38 17738, Het— 2040 75 it FH 8 1f [R5

42. IR EER 41 7732, Horb i gt IR ik B A5 VIIa BR VITT B IX.

A3, Y IS 6] [ 92, FLAL S i) BB e VR T R RGE R IR B3R 36 2
Wi

44. FfS S & B3 E A C HAMHITURE 1 EX ARG E B ¢ B RS & PuEn
DERIERR DT, R TR iR e &-&H 1%k E SEQ 1D NOs :14.15.17.18.19.21.22 PL % 23
2 IR T 5 ) AR X

45. g s & B3 E A C HAMHIPUEE 1 EX ARG E 1 ¢ B RS & PiEn
DERIIRR ST, PR iR e E&&HEi%H SEQ 1D NOs :4.5.7.8.9.11.12 PA X 13 HI%
BERR T A R AR X
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3ENER C (aPC) HY R ST FEHLIR

[0001]  AHITHZK 2012 4 11 F 29 HIRAZ# 3 B i % R g 5 61/731, 294 1 2013
3 A 15 HARZ K2 E %R HiES 61/786, 472 FIRSSHL, BATHIATT AN 25 B It DL
BARMENZHEIF AR .

P AR ARAL

AR HE R 512 DL T I BT EFS-Web 4222, 31 PRk AR AR AR S % 38 A
LR
[0002] S 7 AN

FRAL T 7 BB L RE BRI B, HAR e A N EE C BiEHER (@P0) .
[0003] P

NEH C (PC) BJRAEFFHEN 461 AN FR TR A A BT 2 3 iy - (40 SEQ
ID NO: 1 HHFR ) o fE WA, a2 KAl Br 2 K (Lys156-Argl57) Al 42 4
AR IRILRT R AT S 7% (preproleader) AL iR —Fik., B RBAEER 417 PMrkEE)
HIE IR E R EE  (155aa, 21 kDa) FIEFE (262aa, 41 kDa) ZHE% (4 SEQ 1D
NO: 2 H AR ). PC MJE/ES M EE VI EIAT A, S VIR ” B2 BR A PC 1S LGS LY
PC(aPC) JE3X (405 NrkFE) , HE/RT SEQ ID NO: 3. & 1 #4tA PC LHIFIER
aPC RilHi%. N PC BE& 94 Gla- FREEM 4 AT N- B RAL BRI . BiE
BE Gla SRR 2 A EGF- R, HEET A 151 22 2R 5 R 45 A3
[0004]  PC i8 % LA 3-5ug/ml (~65nM) 7A@ FE N ML H I H I HH 6-8 /o JEIR
M PC R EEE AR R R, PCHRESA—INE S v- RESER (Gla) 1
SEMIIR (45aa) W/ EGF FELEMIE (46aa) LT F1. PC I EEE T A 12-aa 1= M
“CEACIKT LS B S ) 22 5 PR B 1 AR A — AR ) (e Ak 25 A 3
[0005] A PC &) iz KB G &1, GLERE AL, 4EA R K AR v - REMLF v - 2
Bl (1-2) « BEH 23% WKL AT (CLE ST 4 ALK N- BERERALAL &5 (—/NE
28E Asn97 M =ANEFEBE Asn248/313/329) .  H Gla MRS 9 A Gla BRFEE 11 51 PC
PRI A B AR IR . Gla S5 TT 4 & s C 324k (EPCR) , HLAE PCYE
AR HATE] S A R S b fr et i g DA S st i i 1 B % DTS A
[oo06]  EXF C BEJRIEE AN ERIEHER - WS A C(@PC) LLEFAEMR ). PC &
PR PIE AL B PC V&AL BL AL aPC ARG M LL B Firdsstfil o PC ¥4k LATR A5 B R K AR 7E 9 5 40 Pl
KL, HTEEPCEH (4H Gla 4538 ) 2 R4 LY EPCR, 48 J5 /& PC Ji i & I
/ BT SR A E SV E KRS BN R0 R T ) B i/ 48 L T B R
[FI7E N\ PC E4%E Argl2 AbM B — VBB 12-aa () AP I FUKEBE R PC 4k s 1tk 42 S iR 2R
I aPC. [Kk, PC FIf¥) aPC WIS EEIRT H1) .2 [A] [ = B X Il & PC HHAFAE 12-aa JEALAK, 17
TE APC HAAELE . PC 1AL aPC S RN st A aPC A2 PC 1] 78 H il s 1
AL A R R DRl DL SR R (CMK) IRl RlAR e . Ik AT G Gla— 45438 aPC £
CMK- I SV B bR S5 4 . N R A 1) 32 22 aPC K& A BL 100nM AE7E T A IfiL %
R EC AR (PCT) , HoN 22 S IR B (A g il B R SR i i1« 7EAE R 26 F T, aPC

6
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DABRAGIAE (1-2ng/ml 5% 40pM) FE3 T NI, 223234 20-30min.
[0007]  EEH C@AE 7 X Puiike B R SRBTEALE] . HAE T HEPusA, By & —M
%7 249t (on—demand system) , 2435 ML M3 5 I H BB UK PLdE N o 232405 2 )5, 124
Y 1P P - TR AT, % 100 AR S 4 A HE A A A A R T AR A Y AR T A R B
EERNL, IXRAE B 1 C ¥4k BRI, aPC AR SR AR 1 5 6k 1 g B L K. PC KPR b
[0008] % [ CIEARAE it ik 72 1 32 L9 fe 3 1) 28 B 5 B B Rl o = ANl PRk B 2
7~ (a) HEE C 2 A O¢ B ™ H AR H AORE DA S B IS B8 1 C fh e 4 IR i sk B Y R
(b) 5EA CHIE+ (FEES) B = AH M) 0 M AR TE sefiim s L& () S57EH K
(B V Leidei R506Q) H I Iat A& 1t SR A O (1) ML AR RV, 45 Ho X T4 aPC )% B A Pk
(Bernard, GR et.al.N Engl J Med 2001, 344 :699-709 £k ).
[0009]  FHXF T H & 4EA 2 K AR RE IR 1, aPC A Joduatsfim ik i Fh gt 4 (5 -
F Va DL J VITTa W8 H /K 05 SR R FEAE FH AT ) g A il o A A BARAER 1) 8 I P 7K
SR EE A, B IS 5 00 280 AR B I DA S A 4 B I A OB PR AR . aPC R8I 5 40
Pl i A DR 551 (PAT) TR 526 00 T LA s 8 e P 41 44 B 1 Vs e v
[0010] B T HPr&EDhRe LASL, aPC 5] 2 4H B IR 3 208, CAEHT 9 0E A AP Toid 1, LA
Je N 7 BEBE D RERIARY o aPC S 2 i 136 8 B 2 40 A R4 2502 75 22 EPCR BA K G B (AR I 2
i, B EER IS 2 -1 (PAR-1) o [RIItL, aPC R IFLT4E SR H iR FH IR LA 5 25E . aPC
fRIHTEE LA S R BRI D R LT 2 vl 23 1 o K 2 B4l B R 37 R0 = 225 aPC Bt 14
ToRk, H O AR A S/ Npuit g v DL IR 5 4l B ORIV PE ) aPC RAGA . [RIFEHE, 10 Ok T
P E ARG A CR A 4 aPC RAZA
[0011]  aPC F2HEMT C i th 2 oy FE iy H X 98, LA B 1 I 465 Ay 38 rp PRyt P67 st R A B |
TR Glyl42-Leul55. E149A-aPC HAG 58 A Y aPC AN ] X Il (R B e 73 A 14 , (5 T3
A 43k L VE RS 8] (aPTT) 58 050 B FR DR RS 8 1S 4 DR 12k P A e 8 Jom v 7 St
SRS TR INARL 3 f% . B149A-aPC S R AE ML A I 43 BT AR i 1k B Pt i P DR A 1
WA EEE PR R T o« ZRABARTE LPS 5 K I EAE N 55 2 IUAE BB ot ELA B )
YU LR LA BB T R ARG T o IX I 7R, 75 22 aPC 2 AL OR 37376 M R B AR R AR 2 A RSB T
. 5ZME, aPC BHUEEE X T TR LR IR L Z R 288 . aPC O T35 97 W
i, — P A S A i 1) 5 vy Bk AL DL S SR A P JORE S LA R R o AEMSCIfILSE H, aPC 977321
P E BRI ONTE 2% B R AT R AR IR H I o 3 — ™ 2 0 | 7 FH PR i LI PR A A
[0012]  MEiA

FEALE T NiELER A C(aPC) WUk, 722 /D— STt )7 s, BT —aPC Hiog
FEPLARXT aPC FIFRIR R C RIRNEE S .
[0013]  7E b5l 20, AT AL e XF aPC (1) B T8 B oAk ol e B AL, B B =g A /g
BT Re s M AR B A R PRI E R
[0014] IR BRI T EH AT E SN aPC _ERRr R MERAL, D3R AL 0 24
S RAL )53 B IR
[0015]  HIRHLE E Pt —aPC H g BEHUR I 25 A Y UL G TT AL 1R 5 5 R YRR ML =
BBREEIE T A B K B RN AOR B 7. AR il I R Bt —aPC 5 v BE LA 454 75 221
AR AR R L TR 7% AR AR = 25BN aPC MR e BEPUIR I 1

7
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[oo16] P I fajik

FEARN GO fR, TR BT H . B EA B DR 75 PR 1 A 23 176
00171 K1 B/r NiEE A C DLH T R A pRak.
[oo18] K] 2 BN, HEELL K4k CDR M2 FEIRT 41 LU XS TE FH N Fab $U44 e BT % 5 19 10 A4
$i —aPC Fab H1 iR,
[0019]  [&] 3 ¥4 i B 2 ELISA E1F $ii ~APC Fab fJ &, ELISA #t LL%EFL 100ng £ 4%
A PC(hPC) « A\ aPC (hAPC)  R: aPC (dAPC) /)N B aPC (mAPC) o 7E X Al A% i 14 44k Fab LA
20nM (Tug/ml) B INEMR . WL = kPufk (Hi - A Fab-HRP) 4% HRP K4 AmplexRed 2K
K255 1 Fab, 28404k Fab fR 50455 2 N aPC, JE HLER T Fab R41C17 LAAME R EAR
55 N PCo —7 Fab T46]J23 tHiE R 5/ aPC i —LE45 4,
[0020] & 4 S ~F|H ELISA HIPT —PC Fab HO45 &kt
[0021] & 5 #i%: S A H aPTT @it £ N aPC HEREEVRE (spiking) 1M LAFIEAR#E Ty
FAMH R N MR P i B 50% YR -G BN I LR AE 52 70 N E sk, 100,200,
400800 5% 1600ng/ml I N aPC 5 ifil 2% i ik & DA At 1k Qe KL oy 1) . AR 82 )
#HH N aPC (rh-APC) LA KU 22745 N aPC (pdh—-APC) 5 i ~F-#H [E %L 77 -
[0022] & 6 i BonAE N IEH ML F 31 —aPC Fab #i# A\ aPC I H.51 & i e sl i B
400ng/ml FJ N aPC ¥ Ifi 2 % ML [A] A\ 52 FPREK 2 180 #8. 0.0.5.1.2.5.10 5 20ug/ml ]
YRR (X)) B Fab ( XJHR —Fab) Bk € Fab 5 aPC [ & LA A 1 5 XA
eI A ( EE) . HLE 40ug/ml Mk =Fh Fab (R41E3. C22J13. % & —Fab) 53R 5 & %40
(TED.
[0023]  [& 7 SR 1E aPTT Hi#L —aPC Fab fif R aPC I H.51 2 M H A k.
[0024] ] 8 /4L —aPC Fab Xf T aPC Wi 73 i i P I 2 . N aPC 22 (20nM) H
%6 55K FAHT —aPC Fab (1-3000nM) 7€ % i fUE & 20 7381, R F ¥ & 2 oM 1) & (4
SPECTROZYME PCa ¥4 [ MR &4 . E Fab FE7E R I H 20K E A 10nM 1) N aPC f %
S TE . IKARZRAE Fab f71E T 32 23], I8 2] 80% (1) KFFAK.
[0025] & 9 ERPT —aPC Fab %tF aPC {[H T Va (FVa) J<imil P20 .
[0026] & 10 S ~AFIF] ELISA 47t —aPC A 1G1 H45 &4 1 3F BoR$t —aPC A TGl H4fp
LY itk . ELISA A2 LA Tug/ml €4% A\ PC (hPC) . A aPC (hAPC) . K aPC./NEs, aPC. % aPC.
# 24l TG (20nM) AN . i =k ik ($1- A IgG-HRP) \4k1M 4 HRP IE4) AmplexRed
KAa &5 G 1 1g6. TiHT —aPC N TGl 5 R A aPC & X B —> TgGl 455 /N
aPC.
[0027] P 11 BT —aPC 1gG X T-Hfh aPC [BEE i s ME R - (a) A (b) % (c)
K5 (d) /MR aPCE [ (20nM) 756 5%5EFPT -aPC-hIgG1 (1-1000nM) 7E = ETEF 20
O35l SR B % ImM ) S5 (i) SPECTROZYME  PCa ¥R AN ZE [ NIRA . 7 Fab 7£4E Rl
ERAIRE N 100M [ aPC HIBENZ 7> @G M. K IRIECRTE 16 A77E T2 20PN . A A B 14
R (P -CTX-hIgGL) .
[0028] P 12 BnfE NMIZEE MM (aPTT) WPt —aPC-h1gG1 48 %5 e ML i (] 5 H. 5] 2k
1
[0029] K 13 Eon$t —aPC-1gGl X T F B 1M A5 H 38 LR 52 o 7E PN B2 40 Pt DA K% st i

8
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W EAFET, PCHIGEK aPC HR &M G4 K. AR T X Ab, $iT —aPC- PiiAPRIE
H AN HZ 8T A B aPC 3Gk B AR ik 5-10x.  HGNfek ifn i A B 78 S oA vt i XL
(1) £ 2 A e B e g I
[0030] K 14 TRyt —aPC- HUAR ARSI . JAL T2k C25K23, Ak (a) LA
BRI 145G 2 aPC. (b) fEL AL KRG A J130H aPC &1 LA (¢) 75N ML &E I 531t
HH 46 o Pk L P[] 5 S50 L
[0031] K15 B/nRIEE, L E SR B N RAR T/E R, =0. 201, RIFH R;..)
=0. 241. AEEEAEEREAF 90° SR RIHFEIE 5458 . Sk H Fab C25K23 ) HCDR3
WY aPC HEEEAT 2 HRIAHEAER .
[0032] & 16 %7, 78 26 [ Hh 7~ Fab  C25K23 8 %% (1) CDR3 ¥F Hh AR 3t Trpl04 B i i AH
AR . HEHB aPC 3G ML 5 (FEMEAL L E 5k 2L Hish7. Aspl02, DL K&
Ser195) WIRT4ZIE M. A KSR~ Fab C25K23 PASEALLT PPACK #1570 7 =04 1] aPC 3% 14,
(AN Trp104 LA Kz PPACK 7E 5 AL s A o5 35 A [7) X 3
[0033] & 17 BonHiZ:FIH ELISA 7 Fab PA % 1gG It —aPC Piik I, L4
BANGEB 2 E HEA  BH T aPC.
[0034]  PF4HfHid

W B, AAFF NP, BFF R A ENEA CitbER (aP0) EXT A&
H C Bl IE R (PC) I LD [ PR BT S o7 1 1 B v B e A DL e e 45 A B
[0035] A T ALRISCHH BB, FAIARER LU SCA g e XAEH .
[0036] ZFX

FEIE 4N, DLEREE B BARE WO a4 B4k, 2 TR 3R o 72 B A1 H AR 8 S AR
Foe SO B S FEN AR SR 225 SR AT AR SO A )i 48] i VA AR i S A DL T 5 BRAE
I A A S 5 S0 (B A AE AR T e A5 FH B SR rh ) 5 A5 JUDGE T i A A i B A5 B A 5%
BRI ZER I B I, N2 DU TS H I 5E SONHE . BRAE S A B, 15 U “ 57 27 “
/B BRAER A BB “— 27 A G0, BUERC—" R R R — B E 7,
“f1 % (comprise. comprises. comprising)” PA M “f3%5 (include. includes. including)”
) 2 AT A2 4 FLAS B PR o a0, RS “BLHE” RS “EFREAR T,
[0037]  ARIE“EHH C”B“PC” WA A B8 2 1ML EE C PAE—284K. [FFh 8
A/ SRR R 28, Hae A i R SR A A AE TR, 5 E B C BiE g A,
[0038]  AIF “VEMEME C” 8L “aPC” WA THEIREA C MEME R, Hod i %A 7 7E
THEA CH R 12 NMEEFRIEIKITRAE .
[0039]  WIATSCHTH, “Hifh” miB e Bk A HAR M PR S & 7 Be (HBD “Hils - 463
537 BCREE  ZARTEAFE R IR R AR BB IR S s BR R R R B A AR P B A K
RIEBRE A1 (B0, 16 Pifk ), BUR IEERER A 01 R iE TR 2, v ik A B,
HARE R &5 G051t . ARG, Juik ) B 5 2 KPR il A gt s 45 & . i,
Pt —aPC FIgBEPUR T B EE & 2 aPC IRAL. PURMIPUR S5 & DhREnT DL 2 Kk B
KHAT . ARBPUARR “PUIR - 856507 Frikas 456 7 Bl 8 4 « (1) Fab B, H VLS
VH.CL 5 CHI S5 Ry 2H sl ) 54 B 5 (1) F(ab” ) 1 B, B TEBEE X B e i
A~ Fab F B M A B s (1ii) H VH 55 CHI S5 MJ3A R ) Fd A B s (iv) LA B ) VI
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55 VH 25 M3 20 i By FrEX 5 (v) dAb Fr B (Ward et al., (1989) Nature 341 :544-546) , H:
FH VH S5 R38R s (Vi) B R B AN E X (CDR) 5 (vii) FofR ik =5k Uik
Kok Hifk (0,640 111 et al., Protein Eng 1997 ;10 :949-57) ;(viii) J&IE 1gG ;LA
Jo (ix) IgNAR. b4k, )& Fv Fr BERIP AN G538 VL 5 VH B AN 5 R B g, (E B2 AT T m] DA
i E L 5 B G e S B, e A T R — R SRR, R VL 5 VH X TR
Wror¥ (CRNEEE Fv (scFv) 3 W, #ln Bird et al. (1988)Science 242 :423-426 ;41
Huston et al (1988)Proc.Natl. Acad. Sci.USA 85 :5879-5883) . iZ B Pt = AN S5 1E
RIEPURR) “PUR - &5G8 07 b XEEHUA 7 Bl FARGURE AR N Gt O A1) H AR SR
15, H VA5 SeBEhT AR AR 7] 1) 75 ok 43 i v B 380

[0040]  S4b, WAL 456 Be T S B AE DU B o ARIE BRI B A
WA AT B R RIS PR SS & R BN RS ARSEIEU AR AR E A R, X
FREUARBAII T & T30 48 . RAE “SCER7 6 F T 70 G T 6 D Re S5 Rtk 10 3 =4 T2
I Z Ik & .

[0041]  GNASCRT A, ARG “Pi —aPC Jifk” BIERE S A& 2 aPC PIRM ik, MA7Ek
W EE A2 aPC RN, A ST A FFHIPT —aPC HUAR O BRI 24 1 1 — BR 2 AN 7 TH

[0042]  GNASCRT A, RIE I 567 BT 2567 (i hn, 2 D) / BEWT aPC Y45 &
£ aPC) W B 4 F A0 35 38 435 5 A 300 1) B B W 2 11 o 5 L TR, o a0 o) 5 L By & 2>
2 10%- £ 20%. £ 30% £ 40%- £ 50%+ £ 60%. 2] 70% ] 80%- £ 90%- £J 95%. 2] 96% £ 97%.
2] 98%- 2] 99% BLZ) 100%. UNASSCRH, “4)7 Ron TR € BUE R +/- 10%.

[0043] & KA AN / BB W aPC JEMIEE & 4 aPC I, ARIEAH] 5 FH Kt .45, 24 551 —aPC
PUARSEfb I, aPC X £ BUEMIRI 45 & 55 F1 115 aPC AN 59T —aPC 144522 il il A Eb T il & ) 1%
1%, 1, FHWr aPC 5 H B HEH F Va 85 K+ VIITa A EAEH 225 10%. 29 20%. £)
30%- £ 40%- £ 50%-~ 2] 60%- 29 70%- £ 80%- £ 90%- £ 95% £ 96%-~ 2] 97%- £ 98%- £ 99% B,
2] 100%.

[0044]  ARif “PFTEREPUAAR” 8L “ g PR 57 WA AT B — 0 F A5 bk o
T B BEUAAE 23 X R e R AL R I — &5 SRR SR DS CEAT D7 o TR, AR N 5
FEPiiR” BIERIE— 4 SR R, HEAATA A AM R EERE QT2 X
Hiag X, ANPriRaRE A AR Bk E 075 gt & 287 510 (Flan, @i 77k
HMEATLE T 5L | B A P AR A e SRR T TN SRR )

[0045]  “IrESRIPUIAR” WASCHTH, BAERIHEA EAS AW o duE, B EAA
[FPU R A e PR (B, 456 2 aPC I B PRI AR EA S 456 aPC LLAMEIHLJE )
Ak ) o FE—2estt 77 N, 0 & PR DL T 2D 2 75%. 2 80%. £ 90%- £ 95%- £
97% 27 99%- 27 99. 9% ERL] 100% 4, F£— et 77 2, 4 B A] i i v anAt JZ AT S A I
i e Fis FEL K B HPLC A3 AT R T VSR I & o (HLI , 455 55 N aPC (3R« [RI b AL Bl A8 4 1 43 5 1)
rigont Hee M e pt I ansk B eyt (Ban aPC ¥FFE &40 n] B 38 O M. 164,
S EHIPUAR T IEAR EAS I E AR / B . WSO, “RE R tEss &7 SRS
HRPUEPURPUAR. A, RILFE RIS S PRI R/ 2) 105 M-1 FI2ERT 456
2R H UL TP (B0 BSAVBRER ) BISE A SR & SRR 1456 2z, B
WA/ S R CRMNPUERPTAR” DL SR B R PR AEAR ST 5 AR E
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“RERH S S R PURPUA” BT

[0046]  GIASCATH, RiE“HRARSE &7 MIBALS SRR PUE M / SO RE 2 PR R IEE
ARk, A, X0 B RS G PR DR T4 102 M-1 BISEAI 1456 2%t
i, EACACH S & B2 A TR S sEf 46 2 e Hi .

[0047]  WIARSCATH, ARGE“TRsB A 07 PR an 1gG Puikim & Efa 240240 107 M-1 4
EEM I, D AT R B2 108 M-1. 74— L st 5 R 22045109 M-1.1010
M=1.1011 M-1 BYEE &, Blinfx 2 1013 M-1 B30 . HIE, “ i il 7 85656 Hoe Bk A
RITTE o 0, X TeM [FIA R “ e M s G m e 2040 107 M-1 MgsA6M 1.
ASCHTH, “[RIFREL” 2 FE B A 1E v X LR g i B SRAY (fidn TeM 8K 1gG1) -

[0048]  “H APHE X 7 EL“CDR” AR B 7+ I B 4 m) A8 [X Bl i n] AR X Py = AN AR X
[FI—A, HOE S 45 G PU R I = 4E S5/ BAMP N smbi iR — S5 6. M EFEEUREE R N i
TR, IX 86 B AR e sE X 43 3278 9 “CDR1 7. “CDR2” LA K “CDR3” [Wu TT, Kabat EA, Bilofsky
H,Proc Natl Acad Sci U S A. 1975 Dec ;72(12) :5107 FIWu TT, Kabat EA, J Exp Med. 1970
Aug 1;:132(2) :211]. CDR ¥ KHili — bifhss &, H COR3 B EX B - Piikss & R AR
YRR X S, R, PR - 45546 nTBHESAS COR, RSk H HEE SR VX e —
MK CDR X o

[0049]  ARIB“SRAL” B HUAEE 2 & B0 ELAE A A S i 3 el B IX e, H e — e s
AR R PR S bk db o AH L, RIE“HUR B AMY. (paratope) "ERHT
JR A M 25 A T BB TS R B X 3. i SR R BT S G 8 BARHE M YR 1, o R —
PUARRI G HERR 7 — N PR RN 256, B e F 45 G RIEPIRMPER N HEZR . WFR
PG REOE 22 GNP N X P RN 456, RS ERRAE A CHRER) ) .

[0050]  Rif “SEgPiiR” WA AT, MIBLE & £ 50 PInA ST aPC FIPuk RAE. 52
e NI o i N = B2 S B A O 7 N £ R N SR R = e S = B A S L LT
R, S S DU BRI A S WA Uik Bk e 456 &8 aPCo E— L850t 7 0, Se - Pidk
Al G2 SR RPUAMHFIRA . N AERE, T8I BA S5 WA iR di ik
HH A R A7 455 e 1

[0051]  GNASCRTIR, “fRAFIEE 7 B8 2 B, Hip SO — sl 2 AN G R E s B
FRALZE A 22 AR AN 18 1 22 IR R AR P B A A 2 D RE R R I R R IR » “ ARSI R LR B
7 2 AR S SRR i 5k DL BT AR AU B 1 S R R R R A . EL A AR AL B 1) 2 R Tk
BEFEAEARGIR A O & Lo EFKRAFE T - BAEMNEE (2R 2R HE
R ) BTN EE (IR AR AR ) AN AR O EE (1 a0 H 208 R A TG A &k
&\ 22 IR IR IS R R ) AR BE (BTN 2R B R s =R S &
TR HERR A NER FMER.ORAR ). B 2 (FnARAR. 92K 7 a2 R )
DR TS i EE (BB R AN AR AR VHAR ) MRER. AATFAERIPUE
A A —S MR PR G AR S PR R E e

[0052]  ORTHZIR LA J 2 K, ARAE “ S [RIVR 1 7 378 0/ % R B A 22 IR B 48 e )7 41
FE N FH 3 2442 R B S R 8 47 N B i 2k 3 A B X 9 EL B, B 2270 24 80% A% HF R B & 3
PR, 3 4/ 24 85%, 7E — L6 St 5 A 4] 90%-. 91%. 92% 93%- 94% BY 95%, {E & /> — NS )7
K /D) 96%.97%98%+99%. 99. 1%.99. 2%.99. 3%.99. 4% B 99. 5% {AZ% H R EL S FE iR b &
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FHIRI ) o TG, 24 X BRAE G FRA A 56 T 2 5% BEI) T AMAR IR AT I, A7 FEAZ IR 1) S5t [R] Y5
Yo HAS MRk W LR 7 51 LA SR AR . Fr 51 A S ot [RJRVE A R e 91 A S %2 IR P 31
WERELEN .
[0053]  PYAN P B 22 1) 1 8] — 1 B 20 B2 Fe 51 B 35 A B A TR A AR & H i e 8 (1B
B, % [RIVE M = AR R B AL / AL B 82 x 100) , 5 BS54 DL K 5 A S ALK, 75 B
FINH TP IR SRR B 51 B S A Fe 31 22 T8 B[R] — 14 B 23 Bl g mT A
FA B2 U S0 5k 58 A 1 G g AR BRI, 4 VeetorNTT ™ () AlignX ™ A8t (Invitrogen
Corp. , Carlsbad, CA) o X T AlignX ", Z #E X HIEE SHON AP 43 10 ;2540
JEFTT 7y :0. 05 s AL 3 B T 0 Va o8 s EUXSEIB A [A] — 1 % 40 (BEZEAM A W T http -
//www. invitrogen. com/site/us/en/home/LINNEA-Online—Guides/LINNEA-Communities/
Vector-NTI-Community/Sequence—analysis—and-data—-management—software—for—-PCs/
AlignX-Module—for-Vector-NTI-Advance. reg. us. html) .
[0054] W E A W) A (AN TFNER ) LLA H b5 FE 51 22 18] ) A 5 A4 UL S 1Y)
H—NTTEHEH ARSI AT (global sequence alignment), H A f# F CLUSTALW
it & ML £ & (Thompson et al.,Nucleic Acids Research, 1994, 2 (22) :4673-4680)
KW E, Z it HHLIE 42 LL Higgins % AN #Y 5L 7% (Computer Applications in the
Biosciences (CABIOS), 1992, 8(2) :189-191) AFEfiti. 7EF 51 LTI, &) 5741 LL A H bR
F¥I N DNA 3o %4 Ry e A U R A 25 SR 2 BAIA] — PR B 70 Eu R 3ok . AT DNA P31 1Y
CLUSTALW EbXof o DA 3o ploxeh B St B8 18] — 14 7 23 EE I 2809 B =TUB. k—tuple=1.Ti
X FAECH (Number of Top Diagonals) =574 7 =3 AL H T 7 =10 207 LB 51 43
=0. 1. KT Z B XS, Al FH T 51 CLUSTALW Z4 = 0 TF I 43 =10 23 A7 (& A 51 3 =0. 05
BRI BTV =8 5 UXT IR [ [F] — 14 %=40.
[0055]  A%PR AT AFAE T A AEGE MR b L B A A B i AR IE . 2
MAE TR ARIR 5 5 A2 08 T 4 ) L e 2 B 4 o i H SRS, R “ 0 B 1) 7 B < Al L 5
iR FAEH) e 9T o BARER, TS R AT B BIARAE SR (B /SDS AL CsC1 Ry AR E AT
R R RE B I Pk A S A ST L E R
[0056]  £/-X/ 75 1L 25 7 CHI 4 72 B D 1

CLN aPC BIPTEERF1E o 75 LA A BCAE A 15 350k o 87 i 5 2k i B4 B 2 Fh AR S 2 i
F LR IR RE AT I8 aPC I FANGTY o PR AR - 4568 BRLA e aPC Fp PR
JR S BT T AR AR 1 o R SR A ) aPC B S AR R HEAE A, [RIB OREE R . (B I
K aPCIKIZ (<4ng/ml) Xt PC(4ug/ml) 225 095 /b 1000 f, A£— R LE aPC HHI57 77 2%
(RO BE IR RE S MG B T BELT aPC 7E S B3R T & PC A7 T RIEVEH
[0057]  [FHIr aPC HHTEED) BE ) aPC 5 S PE PR AT VR J9i6 7 75 FH T 8o H IR 9 0 ) A
F o ML R A 9 0 I AR i A U0 751 1 L A8 B8« 60495 51 kS ) I 35 8L L A i
aPC ¥R 77 WCHILAAE 30 [ 7 2 L afiy ) S8 BT R SR 1) L Lo A A A O I TR VBT b R
FAREH & 2 51 A L.
foos8]  HAKAEIF I —aPC HULAR AT H TI0 T BB an il AR . HA B 5=
W aPC HUfk i Bl aPC- 456 8 B s 48 T Atk g (e el a; h ikia 7 g ) wJ
HRNHER. FNaPC iR Z YR H b, PR PR - &S Piik i B aPC- R E

12



CON 104812402 A i MR P 8/29 7

SRR S RO 5 B ) e S B I (K13 B aPC T RERBH T (SAFB) AT sk 43 4k b L Bt —
A~ aPC DygET A s H e aPC LIfe.

[0059] it vk A S G iE X BTN aPC B ANPUAR R 4 8 aPC- 256 difk. &% ik
RINAGE G BRI G G 2N PCo 0 73 8 15— F v FE A4 1 B A T AR X DA S B mT AR [X i
ITINP I 4 H CDR [X o XL aPC— e St B v B PL AR — AN 0 B X 5 e X 1 7 41
FRRS (“SEQ ID NO: 7) H4y T3 1 .

[0060] % 1. APt aPC Ptk
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o i PR ER SEQ 1D i ] A [ SEQ 1D
C7AZ3 QSVLTQPPSASGTPGQRVT | SEQID | EVQLLESGGGLVQPGGSLRL | SEQID
ISCSGSSSNIGNNYVSWYQ | NO: 4 SCAASGFTFGNHWMTWVR | NO: 14
QLPGTAPKLLIYRNNQRPS QAPGKGLEWVSGYVSWNGSR
GVPDRFSGSKSGTSASLAIS THYADSVEGRFTISRDNSKN
GLRSEDEADYYCQSYDSD TLYLQMNSLRAEDTAVYYC
LSGPYVLFGGGTKLTVLG ALTGRSGWMRFPNWFDPW
GQGTLVTVTS
717 QSVLTOQPPSASGTPGQRVT | SEQID | EVOLLESGGGLVQPGGSLRL | SEQ 1D
ISCTGSSSNIGAGYDVHWY | NO: 5 SCAASGFTFGNHWMTWYR | NO: 15
QQLPGTAPKLLIY GNSNRP QAPGKGLEWVSGVSWNGSR
SGVPDRFSGSKSGTSASLAI THYADSVKGRFTISRDNSKN
SGLRSEDEAAYYCSSYVGS TLYLQMNSLRAEDTAVYYC
DLVVFGGGTKLTVLG ALTGRSGWMRFPNWFDPW
GQGTLVTVTS
0367 QSVLTQPPSTSGTPGORVTI | SEQID | EVOLLESGGGLVQPGGSLRL | SEQID
SCTGSSSNIGAGFDVHWY | NO: 6 SCAASGFTFSSYSMNWVRQ | NO: 16
QQLPGTAPKLLIYGNSNRP APGKGLEWVSAISGSGGSTY
SGVPDRFSGSKSGTSASLAL YADSVEGRFTISRDNSKNTL
SGLRSEDEADYYCATWQD YLOMNSLRAEDTAVYYCAR
TLTGWMFGGGTKLTVLG DRRVRGIYDAFDMWGQGTL
VTVTS
2213 QSVLTQPPSASGTPGOQRVT | SEQID | EVQLLESGGGLVQPGGSLRL | SEQID
ISCSGSDSNIGSNAVNWYQ | NO: 7 SCAASGFTFSSNYMSWVRQ | NO: 17
QLPGTAPKLLIYDNNKRPS APGKGLEWVAVISYDGSNK
GVPDRFSGSKSGTSASLAIS YYADSVEGRFTISRDNSKNT
GLRSEDEADYYCSSYTSSN LYLOMNSLRAEDTAMYYCA
TVVFGGGTKLTVLG LTGRSGWMRFPNWFDPWG
QGTLVTVTS
C25K23 QSVLTQPPSASGTPGORNVT | SEQID | EVQLLESGGGLVOQPGGSLRL | SEQ 1D
ISCTGSSSNIGAAYDVHWY | NO: 8 SCAASGFTFSSYWMSWVRQ | NO: I8
QQLPGTAPKLLIY GNNKRP APGKGLEWVSGVSWNGSRT
SGVPDRFSGSKSGTSASLAL HYADSVEGRFTISRDNSKNT
SGLRSEDEADYYCQSYDSS LYLQMNSLRAEDTAVYYCA
LSGSVFGGGTKLTVLG LTGRSGWMRFPNWFDPWG
QGTLVTVTS
C26BY QSVLTQPPSASGTPGORVT | SEQID | EVQLLESGGGLVQPGGSLRL | SEQID
ISCSGSSSNIRSNTVNWYQ | NO:9 SCAASGFTFSSYGMHWVRQ | NO: 19
QLPGTAPKLLIYGNSNRPS APGKGLEWVSVIYSGGSTY
GVPDRFSGSKSGTSASLAIS YADSVKGRFTISRDNSKNTL
GLESEDEADYYCQSYDSSL YLOMNSLRAEDTAVYYCAR
SGDVVFGGGTKLTVLG MGRAFDIWGQGTLVTVTS
R41LC1T LTOPPSASGTPGORVTISCT | SEQ 1D EVOLLESGGGLYVQPGGSLEL | SEQ 1D
GSSSNIGAGYVVHWYQOL | NO: 10 | SCAASGFTFSNYAMSWVRQ | NO: 20
PGTAPKLLIYRNNHRPSGV SPGKGLEWVAVISYDGREK
PDRFSGSKSGTSASLAISGL YYSDSVKGRFTISRDNSKNT
RSEDEADYYCAAWDDSLN LYLOMNSLRAEDTAVYYCA
GRVFGGGTKLTVLGQPKA RORGRTFDYWGQGTLVTVT
APSVTLEP SASTKGPSVF
RA1E3 LTOPPSASGTPGQRVTISCS | SEQID | EVQLLESGGGLVOQPGGSLRL | SEQID
GSSSNIGNNAVNWYQOQLP | NO: 11 SCAASGFTENNYAMTWVRQ | NO: 21
GTAPKLLIYSNNQRPSGVP APGKGLEWVSGVSWNGSRT
DRFSGSKSGTSASLAISGLE HYADSVKGRFTISRDNSKNT
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vl o pk ] A X SEQ ID e SEQ ID
SEDEADYYCSSYTSSSTHY LYLOMNSLRAEDTAVYYCA
VEGGGTKLTVLGQPKAAP RADSSSAGRWAGSLDYWG
SVTL QGTLVTVTSASTKGPSVE

T46)23 LTQPPSASGTPGORVTISCT | SEQ 1D EVQLLESGGGLVOPGGSLEL | SEQ ID
GTSSNIGAGYDVHWYQQL | NO: 12 SCAASGFTFGNHWMTWVR | NO: 22
PGTAPKLLIYDNNNRPSGY OAPGEGLEWVSGVEWNGSE
PDRFSGSKSGTSASLAISGL THYADSVKGRFTISRDNSKN
RSEDEADYY CAAWDDSLN TLYLOMNSLEAEDTAVYYC
GVVFGGOTELTYVLGOPEA ALTGESGWMEFPNWEDPW
APSVTLFP GQGTLVTVTSASTKGPSVE

T46P19 LTQPPSASGTPGOQRVTISCT | SEQ ID EVQLLESGGGLVQPGGSLEL | SEQ ID
GSSSNIGAGYDVHWY QOL | NO: 13 SCAASGFTFSGYGMHEHWWVRQ | NO: 23

PGTAPKLLIYGNINRPSGVE APGRGLEWVSGINWNGGST
DRFSGSKSGTSASLAISGLE GYADSVEKGRFTISRDNSKENT
SEDEADYYCSSYTRSATLY LYLOMNSLRAEDTAVYYCA
FGGGTRLTVLGOPKAAPS RNEATRSGYYYFDSWGOQGT
VTLFP LVTVTSASTEGPSVE

(00611  fE— ANt )7 N, $e b5 & = ANTEEE E C(aPC) FRAMMI Pt P E X R iE 4L
HH C AARIKEGH SR EYUE, Kz biid & &A1k H SEQ ID NO :14-23 [
AT ERE AR X

[0062]  7E 55— NS 7 s, SR EE A 2 NTEALER (1 C (aPC) FF4Mfil BTt is o  (H X A G
W E C B A BARLG & 1  S M BR s FEdUE, Kz diia & & F 1% H SEQ 1D NO :4-13 (1)
AT NIRRT AR X

[0063] 17— A st g7 o, 1R 456 2 NTEALER & C(aPC) FEHI ) ot 3is 1  H X
RiEWED C A RIKE G145 B R BEdUE, HAxiiia s &/ 1E B SEQ 1D NO -
14-23 R IERE 7 HI P EFE AT AZ X LR B 1 H SEQ ID NO :4-13 FIR LR 7 41 1) 32 55 n]

AR [X
[0064] £ & St 7 A, Pk & EAE AT AL X DA SR B AT AR X, i B R AR X DL S
AR X A

HERIAZ X, HA A SEQ 1D NO 14 (SRR 751 5 UL R EE R AR X, HS 45 SEQ 1D NO -
4 KB ILIR P

HERIAZ X, HA A SEQ 1D NO 16 SR 751 5 DL R EE R AR IX, HS 45 SEQ 1D NO -
5 EIEIRFS 5

HERIAZ X, HA A SEQ 1D NO =16 SRR 751 5 LA R EE R AR X, HS 45 SEQ 1D NO -
6 HIEIEIR TS 5

HERIAZ X, HA A SEQ 1D NO =17 SR 751 5 DL R EE AT AR IX, HS 45 SEQ 1D NO -
T RIS

HERIAZ X, HA A SEQ 1D NO 18 N SIR 781 ; LL AR EE R AR X, HS 45 SEQ 1D NO -
8 R IR TS 5

HERIAZ X, HA A SEQ 1D NO 19 SRR 751 5 DL R EE R AR X, HS 45 SEQ 1D NO -
9 KRR TS 5

HEERIAZ X, HA A SEQ 1D NO =20 SR 751 5 DL AR E AT AR IX, H5 45 SEQ 1D NO -
10 R IER 7S 5

15



CON 104812402 A i MR P 11/29 B

HEER AR X, 5 SEQ ID NO 21 R AR 71 LA SARBE R A2 X, &3 SEQ 1D NO -
11 M= BT

HEER AR X, 5 SEQ ID NO 22 R LB F 1 LA SR BER A2 X, &5 SEQ 1D NO -
12 R BT s DA K

HEERAR X, 5 SEQ ID NO <23 IR LB F 1 LA SR BE R A2 X, 345 SEQ 1D NO -
13 IR T 51
[0065] 3K 2 FHTR AL G RN aPC FH s EHURN R — EiE 558/ CDR X ( “CDR1”.
“CDR2” LA S “CDR3”) HJ SEQ ID NOs JH4H.
[ooe6] 3K 2. AL —aPC HifKH CDR X B IR IR AT

- R AR X i 5 ] A5 X
CDR1 CDhR2 CD3 CDE1 CIDR2 CDR3
CTA23 44 54 i 74 84 94
77 45 55 f5 75 85 95
(O3ET 46 56 i 76 %6 0
L2213 47 57 67 77 &7 97
C25K23 45 58 fis T8 bt b 1]
ool (M S S - S NN S PN A S S
RA1CLT S0 ol T =0 i) (L8]
B41E3 k]| 6l 71 1 g1 [0l
T46J23 52 62 72 22 92 [0z
T46P 1Y 53 H3 73 =3 93 13

(00671  FE—ANsita 7 A, 3R A 2 NIEHE D C(aP0) B2 B v FEduiA, Hdix
PR S 1E B SEQ 1D NO :94-103 2 JE 0% /7 71 ) CDR3 . iX L& CDR3 HH ¥k LA A2 i i 111
) %5 8 PR R B e o 78 X —ANseptiy 0, thbuikist— P (a) & F1EH SEQ 1D
NO :74-83 [NZIEEBRITHIHI CDR1. (b) F A H SEQ 1D NO :84-93 HIZ LR 7411 CDR2, 5%
(c) & AEHE SEQ ID NQ :74-83 HIZ LML /741 CDR1 DA & 16 H SEQ ID NO :84-93 (1]
FIEBR T HI) CDR2 P

(00681 75— sty s, $2 AL A Sk F vk DL K s A 1] %5 5 P iR 25t 2 — 1)
CDR3 HIPifk . BRI, AR A5 B B B v FEfu i, iz diia g & 23R B C Hamslbustng
PEVEXT ARG E A C A SRS &, Hh b8 & & F1EH SEQ 1D NO :64-73 FIZ LR
JF AR CDR3. £ X —ANsepiti 7 A, teifsist — b8 (a) &A1& H SEQ 1D NO :44-53 H
RHEFRTHIN CDRL. (b) & 1EHE SEQ ID NO :54-63 (IS EEBL 77111 CDR2. B (c) & ik
H SEQ ID NO :44-53 MIZJE/R 7 411 CDR1 LA &A1 H SEQ ID NO :54-63 [ &L T 41
fX) CDR2 P2 .

[0069] 75— STt 7 s, Fudk & Aok B Ik DL A T 18 4 e ik i) B4 S R R
CDR3. #&ft7 By s e Pk, Hh ks & 2 8 ¢ HAMsI Bt s v (2 KiE1k
HHCEARIRG S, Hh bk &A1k H SEQ 1D NO :94-103 HZ 51 /7 51 i CDR3,
DL &A1 H SEQ 1D NO :64-73 MIZIERR T 41 (1) CDR3. 7E X —ANsita 7 s, stdifa it —
B (a) FHIEH SEQ ID NO :74-83 R EERITHIH CDR1. (b) EAiEH SEQ ID NO :
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84-93 IR ZE LT HI ) CDR2. () B H SEQ 1D NO :44-53 FE SRR 7 41If) CDR1, Al / 5%
(d) &HEH SEQ 1D NO :54-63 [ & SEE /741 ¥ CDR2.
[0070]  F St Jy 2, 4 B B e AR X LR T AR X, 12 9 R X B
REETEXAE .

T ARX , HAL A 54 SEQ 1D NO :44.54 5 64 [ SRR 91 5 DL B4 il A5 X, 4D
&4 SEQ 1D NO :74.84 5 94 MR IEFR 41

BT ARX , HAL S 54 SEQ TD NO :45.55 5 65 [ SRR 41 5 DA 4 il A5 X, 4D
&4 SEQ 1D NO :75.85 5 95 R IEFR 41

R ASX , HAL S 54 SEQ TD NO 4656 5 66 [ SRR 41 5 DA B4 il A5 X, 4D
&4 SEQ 1D NO :76.86 5 96 HIZILFR 41 »

R ASX , HAL S 54 SEQ TD NO :47.57 5 67 A SRR 91 5 DA B4 il A5 X, 4D
&4 SEQ ID NO :77.87 5 97 IR IELFR 41 »

R AR X, HAL A 54 SEQ TD NO :48.58 5 68 [ KL MR T 41 5 DA J B4 i A5 X, 4D
&4 SEQ 1D NO :78.88 5 98 MR LR 41 »

T ARX , HAL S 54 SEQ TD NO :49.59 5 69 [ 5L/ 541 5 DA J B4 i A5 X, 4D
&4 SEQ 1D NO :79.89 5 99 M LR 41 »

R ARX , HAL A 54 SEQ TD NO 50,605 70 (A KL B4 5 DA B4 il A5 X, A
& SEQ 1D NO :80.90 5 100 HIEILIRFEH

T ARX , HAL A 54 SEQ ID NO 51,615 71 SRR 41 s DL B4 il A5 X, g
& SEQ 1D NO :81.91 5 101 KR ILIRFEH

REETARX , HAL A 54 SEQ TD NO :52.62 5 72 A SRR 41 5 DA B4 il A5 X, 4D
&4 SEQ 1D NO :82.92 5 102 [IEIEFRF A ;LI

R ARX , HAL S 54 SEQ TD NO :53.63 5 73 (A SRR 41 5 DA 4 il A5 X, 4D
&7 SEQ 1D NO :83.93 5 103 M ILMFF4 .
[0071]  HLHR s & ZELE 1 C HAMGIHTEEE (R ARG (LR (1 C B SIS 615
B T LA, AR A A ik SEQ 1D NO :4-13 FR IR AR A E LR P
B EA 255 89%.90% 91%. 92%- 93%- 94%. 95%- 96% . 97%- 98%- 99% BX 99. 5% [F]— 1L I Z HE R 7
5
[0072] AR AHEEGE A E NG 1 C ELAMBIHUREE P (B ARG (L 11 C B AR A 1053
B LA, iz iR S S5iE H SEQ 1D NO :14-23 R EEIR T4 N E LR
B EA 255 89%.90% 91%. 92%- 93%- 94% . 95%- 96%. 97%- 98%- 99% BX 99. 5% [F]— 1L I Z HE R 7
5
[0073]  HufAn] HAA MR el 5 2 A SO SEo AE— 285t 7 e, i mr 5 A
N R BR AR IR BRI R I B E I LB B 1) aPC e S b SR B AE N
[0074]  HUIRFI A PUAEAFIRAL AR — R, i WH AR T TgGl, Tg62. TgG3. TgGd+ TgMy
TgAl, TgA2. 73 Tgh. TgD. LK TgE itk
[0075] 7 ANSHET R, SR X ATEALER 11 C 1155 B 72 40 N M R
[0076] 77 ~aPCHi iR 11 A1

FE— 285 77 2, Gk DL IR B T Ak, B ansg nxs aPC (RSE ) ik —
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P BEARXT PC B ART 22 0 77  eSCHE X AN [FI A0 b (1) A8 SO B4 B e idt aPC PRI BE v 14 o X R
S AEAR AT LG G 5t 48 FH 044 1 CDR 85 CDR %5 AH T (1) 2 FE R ik 3 Lt B 55 CDR AHABZ
3 8 4 MREERE S AE AR AT .

[0077]  WIRHELEA XS aPC MG INHISEA ) B m oG A g ) B s FE Ak . 7E— 28 st 77 0,
Pt —aPC Pk HAG £ 41 107 M-1 45, £ s 7 s £ /041 108 M-1 JfE—
sy SR 22049 109 M-1 1010 M-1 1011 M-1 B &, Bl £ 1013 M-1 B & .
[0078]  FE—4E5ja 7 Kp, W5l AR ERIRR B LR CRAEM R T AN ER. fEHE
St 7 2, AT 1N B R AS R DA A (ORI A P i R A A 7

[0079]  7E—2Lsijfi 7 S, JR AR R Hhgh A 2 NIEHh & 1 C 4 B 9T —aPC H g FE 4T
R AZPUARE & — B2 N RIE M« 7E— 5Tl 7 =0 iR B 5 1.2.3.4.5.6.7.8.9,
10.11.12.13.14.15.16.17.18.19 B 20 B3 £ /M&ifi .

(00801  [A| ik, /£ —esij 7y =0, 3RS & 2 NTELER A C I B 1 B v BE AR, A%
PUAE S5 SEQ ID NO =8 F R AR TR, K iZzad ERFI&H 82 A
BB . AE— st 7 S, R RS IR O B e IR N B R . 7R — e st 7 A, A&
AL T8 M) CDR Ao fEH & 5t 77 =, B AL T- 5285 1) CDR LAAF.

[0081]  7E—4&sjfa /5 =0H, SEQ 1D NO :8 IR FAZ I &Rk B DL N B AL :G52.N53.N54
R56.P57.558.Q91.Y93.595.5S96.L97.598.G99.S100 LA % V101, M&HHHAT LA 1K %1 &
fR)—A :652S.652Y.G52H. G52F \N53GN54K \N54R . R56K . P57G P57W.P57N. S58V. S58F . S58R
Q91R. QI1G. Y93W. S95F. S95Y. S95G. SI5W. SI5E. S96G. SI6A. S96Y. S96W. SI6R. LITM. LITG.
L97R. LITV. S98L. S98W. S98V. S98R. GI9A GI9E. S100A. SI00V. V101V, VI101L B VIOLE,
b, FE— L5 77 S, U TT A S AN B 2k B TR A B e :652S. 652Y . G52H. G52F .
N53G. N54K. N54R . R56K. P57G. P57W. P57N. S58V. S58F . S58R. Q91R. Q91G. Y93W. S95F . S95Y
S95G. S95W. S95E . SI6G- S96A . S96Y . SI6W. S96R. LI7TM. LI7G. LITR. LITV. SI8L. S98W. S98V.
S98R. GI9A. GI9E. SI00A. S100V. V101Y. V101L BE V101E.

[0082]  7E—esijfi 53X, SEQ 1D NO :8 sk — AR H FAIMERN—BZA
Wb &AM :A10. T13. S78. R81 LA K S82, £ —2Lsiyifi 77 A, FE R BE A7 & ALO Lb I E 1 A
A10V. E—eszjf 7 sCrh, R BEA B T13 AbRMEM N T13A. 75 —2esij 7y =0, fTE R BT
B ST8 AbMIEE A ST8T. fE—LesiujifiJy s, 7R R4 B R81 AL HMEM N R81Q. 7E—4LLsk
Jiti 77 S, AR AT B S82 AL fE I A S82A. 7E 8zt 7, SEQ ID NO -8 KRR EE
S RIBH AN B £ :ALOV. T13A. S78T. R81Q LA K S82A. 7 —Lesjfi 5 R, SEQ 1D
NO :8 (%440, 2 B A5 1846 ALOV. T13A. S7T8T. R81Q LA % S82A.

[0083]  FEH e sy s, SRR 45 & B NTEHOE & B C 14 5 1 B o FE 4T
i, b iZ B & A SEQ 1D NO :18 R RBE R T A EEE, K Z& &R Ty &6
— AN NEERIEM . (E— sy U, B B 0 B BB R

[0084]  fE—esijii 5 X, SEQ 1D NO : 18 fy HE ff it — 20 & 7547 B N54 55 S56 Ak &1 .
FE— 250 77 SR, 7E AR B N64 AL IZ 1 A N54G, N54Q B N54A, 7E—LEs i 77 =0,
FEHEEALE S56 ALEM Y S56A B S56G.

[0085]  FE—Lsiji 7y U, T EAT s SRR B 1 DA A A AR A p= il BRI B A2 7= 49
i, 7E—Se st 7 A, AT AT AR DA BRI ST B s K PR 2R T X3, T e AR v B R
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(B EAREREE / At ) o #2257y 30k, 78 SEQ ID NO 8 W EE h b AT i sME it . 78
— L5 77 X0, SEQ 1D NO -8 RSk SR EAL B V33 b 7E—L8sTifi )y X, BHaE i
&5 Y33 4y Y33A. Y33K B Y33D, fF—26s5tti /7 :0rh, 78 SEQ ID NO :18 ) H i g7 40
AMEM . 7E 285y =0, SEQ 1D NO <18 FEEE B M 7E AL B Y32, W33, W53 B W110 )
— AN Z AL, E— LS 7 T, SEQ ID NO <18 A EEBE T &k 1 Y324, Y32K. V32D,
W33A. W33K. W33D. W53A. W53K. W53D. W110A, W110K B W110D.
[o086]  7E—LLsiyfi 7 S, R Es & B N IEILE E C 94 B I B o FE B, Az dufk

P HA SEQ ID NO :108 H Frn @ LR 7 A it . 8 —Lusiii 77 U, SR I 6 2 N0
WEEE C 15 B R AR, HAizdiia & B4 SEQ 1D NO :110 F R IR T 51
ek, P sy U, I A E NELE A C BRI ESUA, R ixiiia e
T HA SEQ ID NO :112 R a R IF A R aE . 78— et )7 Ak, e 456 2 Nis
B C B MR ESUA, iz & B SEQ 1D NO 114 AR &L IR 7 41 (1)
o fE ety N, SRS A B NENE D C o B MR BEPUA, Kb i A
A SEQ ID NO :116 R REIEIRFHI I REE . 75— 25 7 =0rh, 32t 8 & 2 ATs L E A
C 5 B B s BE PR, HorhiZ i & B SEQ 1D NO 118 HR TR IR 7 51 H 52 8% .
[0087]  7E—2Lsiyi /7 b, R as & 2 NI E C 94 B I B o BE B, oAz difk

& HA SEQ 1D NO :109 T RERER TR ERE . & —Lsui 7 N, S8 &6 2 N6
R E C 15 B R AR, KAz diia & B4 SEQ 1D NO :111 F I RZAIERRIT A
HEE, fE—Lestg gy o, IR A B AR E A C B R e BEBUA, Kbtk a
F HA SEQ ID NO <113 R A EaE . 78— s 77 =0, fR a5 & 2 Nisfe
B C B MR ESUA, izt & B SEQ 1D NO 115 AR & B IR 7 41 (1)
o fE ety N, SRS A B NENE D C o B MR BEPUA, Kb & A
A SEQ ID NO :117 W /RE LR 7 A K EaE . 75— 265zt 7 s rh, 324t 45 & 2 AR E A
C 5 B B s BE PR, HorhiZ i & B SEQ 1D NO =119 HR TR IR 7 51 1) 8% .
[0088]  7E—LLsiyfi 7 A, R as & B N IEILE E C 94 B I B o BE B, iz difk

P BAASEQ 1D NO =12 R /R & LR 7 41 () e , Hop iZ R 7 4 B8 — B2 N R IR R
B, 75 77 s0rh, BEEB MoV B 3 RN B R . 78 7y s rh, i8R A T
B2BER CDR Ao R &St 77 s, B AL T- 5255 (1) CDR LA4F.
[0089]  7F—Lsyifi /7, SEQ ID NO :12 HI%4E MBI TEE 5 UL 47 B 4b :T25. D52.
N53.N54.N55.D95.N98 &, G99, A& nT LL2 5 an T &1 & #H 1— A :T25S.D52Y.D52F\D52L
D52G. N53C. N53K. N53G. N54S N55K. D95G. N98S. G99H. GI9L B GI9F . A 4b, 7E— L s /5
A, PURTTEE A ECE LAk H LR E e :T255.D52Y.D52F, D52LD52GN53C N53K
N53G. N54S., N55K, D956 N98S. G99H. GIIL Bf GI9F .
[0090]  7E N —/NsEj s Hh, IRt g & 2 NTE I & [ C 194 B B Pt —aPC H g BT
i, Pz & 2 SEQ 1D NO =22 W s IR LB 7 71 i s 6, HohiZ B 2R R T4 &
T EANEEREM . fE— sy b, BB B e s B
(00911  A#/r

R LG 2 NIEE T C MERALM 2 B R e BEpUiA, H AR A5k E SEQ 1D

NO :3 s N aPC I EBE I — AN B2 AN ik .
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[0092]  FE—ubsiii 7 i, A AT ALE N aPC RINEPENE Ao 78— e sz 5 b, W PE AT A
AL N aPC I FE IR R L S195,
[0093]  7E—ubsifi 7 a0, AL AIE SEQ 1D NO =3 FRFT R ATEILER A C IIEE LR
—BRZAMRIE :D60. K96, S97. T98. T99. E170. V171, M172. S173. M175. A190. S195. W215.
G216, E217. G218 LA} G218,
[0094]  HARHEFT SRR PIAFAE—w S g6 NEHE D C Tk, filn, X
Griihn g5 652 BRI — s EZAEAL
[0095] 2/ # 1K LA 117 400

IR AL S ok B BE AR AT — B B AR IR 4 1o
(00961  [Auth, el s & 2 NS E B C BIPUARII 4 B IR 77 1
[0097]  7E s 5 20, SR gm it 45 & i R A ¢ HANHIPTstiG M AE 0 KI5 L R
F C BA IR & RPUR N 2 B 7+, Rk & &A1& 3 SEQ 1D NO :34-43
[PIAZIR T 41 I B v AR X
[0098]  7E b5t 5 20, SR gm i 45 & iR A ¢ HANHIPTEEE M AE 0 KI5 L R
F C BA IR G PR 2 B 7+, Hxduia & &A% 3 SEQ 1D NO :24-33
[RIAZ TR 17 41 i B e T AR X
[0099]  7E st 5 20, SR gm i 45 & iR A ¢ HANHIPTsEE M AE 0 KI5 L R
F C BA IR & RPUR N 2 B 7+, Rk & &A1& 3 SEQ 1D NO :14-23
[ IR T 5 ) A AR X
[0100]  7F s 5 20, SR gmis 45 & iR A ¢ HANHIPistig v E 0 K35 0 &
H C BA S ARE & MPARI 2 B IR 7+, Kz B & & H1EH SEQ 1D NO :4-13 11
RAIERRIT IR T AR X
(01011 7E 55 — A sSLiti 77 s, 1R (g i 45 & R iE & 1 C HAM ) 0 588 14 B X R
tE B C BARIKE & HPURR 75 B RS 7, Hrhizxdifd & 8A1E H SEQ ID NO -
14-23 FIEIER A M EAE ] AR X 8l & F %k H SEQ 1D NO :4-13 IR IEIR P 51 i i ik n] A%
X, DL — B 2 AN 1E BB T AR X B AR A T AR X A (1) 2 R AE 1
[0102] 5 4b, IRALA & gt bR B v FE TR AT — 1) 93 B AR IR 45+ I A DA S 7
AR 1E E4HH.
[0103]  HJBEI XS aPCHITLI AR 777

A 38 Ik E A 32 20 P 0 e R A R B S AR R — A B B S BE BT AR R T AR X ) A
IRy HI A & R FED VA . (EIRIAEE, B HZEERFIINZR TEE T4 1
16 FAN M P Y I RIA . TRIUL, AR T4 77 5 N aPC 45 & 1 5 s FEHUIR R 7 vk, A

(a) W gmbd i on FEDUR AL IR 7 T 55 de 20 E A,

(b) RrFME A0 AE LATEE 4 R IE % B s FEPUAR, FEAT i Hh 7 55 B 24k BT A2 7= 1
B REDUE, AR 70 T8 b i . ww E DA I IR P51
[0104]  FE—SEflr, A T RSPk s bk 7 B, W@ i e ie o 7+ A R T 15 1)
Hali 7 B A K AR B EEAE (1) DNA $ N R Rk, {15 5L R4 VE O 12 2 e e 5 R
FEHIFH . FEAR A, RIE “ERAEVEHER:” BRI R PUAR SR 28R F, 15 8k
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R s 55 RV 1 P 1) R4 LR T AR DR ) s SR = B Dl e - a9 5 P L A e
T 20 AH R R 2R B AR DL S SRk 5 i PR 81 o A4 DR A R 7 A o A R DR T 4 A i) 2%
Py, BEE SRS M, YA JE R A R Rk B o o sl ARtk 78 (B an A3k R BB
SRR AN SR A7 R, BRRUUER AAAAE BRI AL 5 - o 4% ) A HiARRE R A 3R
REAR T . ARSI LA BB B R R AR X AT IR A N O g B BB [ R )
TR E X 5 B 1E E X R IE B i T 7= AR AE — Fh Ak R Rk 2 1) K Bk JE A, {8145 VH
X B AR AR P B EPE S 2 2 CH X B, H VL X AR P R PE & B2 2 CL X B B
b Bl AT e, E 2H AR IR B AT G AL AT B T U BE A E A o WA RIS T Ik PR BE R
A o0 B R AR T, AR5 5 IR AT G A I p A B R D i = i i . {5 5 IKAT BLJ S
ek AE T IREGRIRAE Sk CHED, RE AR REREBRAESIK) .

[0105]  B& T SRS AR i 5= A LA b, B 20 2R ik B oy A LE A5 3 20 B v s o P A4 i 2 TR
RISHIFTE A ARE W57 BAETE 5 3 39 50 1 DL S A% il Bt A i ik R % o B
R e Rk s oty (B, BTG S ) o I F SR T4 Goeddel ;
Gene Expression Technology.Methods in Enzymology 185, Academic Press, San
Diego, Calif. (1990) ™. AGILELA N G5 FEAE, 3218 BAR B ¥ it G165 19 7 71 1 1%
FE, ATECR T 0X L PR 3R A0 B A AL e T 40 A B R B R AR KA . TR LB P TE
T AU AR I R e 2 AR S48 B4 £ R L B D A rh e 3 e K B B R IA B oA
WANATA B B R (CMV) R 5 40 (SV40)  lm a5 (4540 i 75 32 220 1015 3)) 1
(AdMLP) ) PA K 298 85 (1) JE Bl A1/ BUIG+o mlakh, nl (8 ARm 2 08 5 7 41, iz &
JFEITE B - BREEAEEI T

[0106] [ ¥ HUAAHE L K LA SR 9 e 51 LA AN, B 20 R SRk # i ae vl A7 FLE FR A, 1 i
RS TANR T B HIH P H) (Bl Z R ) DU AR EAR G R . Al g Fbric 2
AT PR S I NRITE R4 (0, Glinse EE A28 4, 399, 216 5. 28 4, 634, 665
555,179,017 5, &2 Axel S5 NH)) o Bl40, WG4 1 25k DR 3 T ©p 51 N34k
()7 T2 40 0T 25400 a0 GA 18 il 75 2= B FH 2 RS I P itk o AT e b i = DR 1) S4B % —
ik J5 s (DHFR) JE[A ( F T s R e e 3% / 9748 1Y) dhfr— 18 B0 ) PAK neo 2
(FF G418 ik#% ) .

[0107] KTk DL S BE Ik, 1 g it s B 5 R0 1) R IR Bl I AR FOR e e 2 1
Fairb . RIE “HGe” &R R T AN F] R SNV DNA 5] R A% B A% 1
2 PR ) FHBOR, 9 2 e 2 FL L B RR A5 VT  DEAE— 8] SR BHEE YL DL K R AR . RAEER
W AT FE SR A% B A T 32 40 T R IR B, 5 EL R A0 P B0 AR e LB 0 18 40 BRI R
i SR, PR EAZ 40 e BLOJC 2 T L300 40 B BU U 40 e BE A AT BEZH 3R 0 0 A LE 1
2 LAE S EHA GV P

[0108]  FH T35 5 40 AU i A4 (1) el L 30 W 1 = 40 T F) < 8] A 455 v [ 6 B BF SR (CHO 48
B ) (45 dhfr—CHO 28 Jifl, 7 Urlaub and Chasin, (1980)Proc. Natl. Acad. Sci.USA 77 :
4216-4220 H frid, & F] DHFR AI & #6451, B 40 R. J. Kaufman and P. A. Sharp (1982)Mol.
Biol. 159 :601-621 H1 ik ) (NSO ‘& #8412 . COS 2 fitd JHKB11 AH A L & SP2 ZHfl . 44
PO A Jok R #1020 B TR A e 5| N L3N0 M 2 i mh i i TR 4R IR 2 B AR TR
PUARTEAE 32 40 H Rk BOKE B AR 4306 2211 32 40 B B A K ) 85 7 35 o () B[] BB R A P= 4
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RIS R 4 B 1 A 7 V25 B R SR AR RSO AR, 1 B 9E  RST HERR Z AT & 1 2 2 A DA
S BG o
[0109] BB IL /7 97 70 B 1R 19/ i

ok FE BB TN EFE SRS COR F IR R RS HAsbuUR M BEAEH. BT
ZJEA, CDR W R IR 7 S AEA B Bk 2 (A ELTE CDR PALANFHISE A Z #E. [F°A CDR 74
51 K2 EbiiE - Pl A AR, HAT R IE R & R IR K AE i 0 P 1 2 20 B A,
X g i I fy A e A B AR R AN Rl BT AA B HEZE PP 21 B I Re 8 KRR K AEPUAAR )
CDR J& 4| ()3 I8 AT St (2 W, 91 Riechmann, L. et al., 1998, Nature 332 :323-327 ;
Jones, P. et al., 1986, Nature 321 :522-525 ;fll Queen, C. et al., 1989, Proc. Natl. Acad.
Sci.U.S. A. 86 :10029-10033) o ZAEZL 7 #1I W] LA HH AL 45 F R PTAARFE DR 7 21 1) 2 3L DNA £
FERAS o XL R T HIREAS [F] T BB AR FE R P 51 RN B A T AN 4 56 A A 2 iy mp AR
, TR BEPR@ T V(D) J #2670 B 40 B BRI TE . AN 75 23R A5 45 28 B 1) 52 %4 DNA J7
FICME ™ A B 5 IR A BT AL 45 G Rt i e BB A A Puik (200 W0 99/45962) .
P5iEk CDR [X 3873 B A5 5 R B Pr AR st /> H SR ULIE & & 2 810 #5017 41 T 2 12 ik
HAPUAR AR ILR B R0 DGR X B, 85, B R T A T 78 0] 4R X sk
. HEEES RN ST AR E T B DB B AME o & PUR Rt . ik, &
B XS AP R AT T T T RISM @R S8 TSk 751, vk s 1) cDNA JP 51 54
PR FEAZ A B I S E L PCR 3 M 40 A o T, P RN AR XA N — 5 S
FR A G IR PCR 38 20 6 D= AR 58 B ORI v AR X v o axX AN i 2 B SR Eefe 35, 1
LTHE R BN N BT e PR AL T B R R Y T B AR
[0110]  FEHE DL SRR T I IR P A3 R Wit & i B IR S 4, L= Al
HE5 KR HIAH R R IR IR IS GE I AV P51 . A RGBS R 8E 7 S ] AN F T KRR T
Hll o BN, B AL T BRI AT B DR A SE A% 1 R & B B S PCR 973 s e AL B Rt dp Aor
FARTRE Kozak B3N (Kozak, 1991, J. Biol. Chem. 266 :19867-19870) ; H.FR il {7 & 75 &1 3
UG AL A1) IR R TR
01111 BREFE LA EE v AR X 5, S gmtis DL SO 8 2 5 B 7 471 76 X6 19 2 i 35
R I 20 R s 40 AR 30-50 MZEFBR W B . KUtk sk — 851 & , F B AT DA 2 i R
B K BUBEA, HFE R 150-400 MEEERIK X B o SR IG , W% 5 AR 72 4E 150-400 MZE
FR ) PCR 34 7= I8, B — Al AR X AL B IR 2H 2 70 filt e Aol 38 DL = AR P A B & PCR
PRI N . ARG, IX S E S =)@ PCR 4 4 A, AR RS B v AR [X . 7E PCR ¥
L A B B E E X S B LA PR AR T R ) e B B AR A BRI A Bl
RN,
(01121 ANJ5, & PR E S S R v X 5w B0 A 3hF B 4G TE e X .37 R EH
BRI H IR SR 2O b P A B T RIS B AR k. Bk 5 R E RIA AT 45
R — IR AR P e Y S Yo AN e Y B g SR AR, AR JE BB DAE Rk I Bk B
[ 7E “E 4T .
(01131  [KBk, 78 55— J7 1, A$T —aPC iR i S MR fE A T 72 A 250 B AR SR A Bt —aPC Bt
i, AR 456 2 aPC [ DhRe. S EARH, S AR B A e M ES SREX N —8%
AN CDR W] LAEE AL 7 R 5 C 40 AKEZE X LA K2 CDR 414 LLAE i He e 4 55 4 TR i APt —aPC
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Pk
[0114]  ZYAEY)

WIRHL AW H G, HASIGIT B R M PT —aPC g FE PR DL S 245 % bl 8252 14k
Ao )5 T RS2 B BAAR R v S N 2 s M R A DA B ) BRRR o ) i ELAS 51T AR
FHUIEA RIEEIER BT o 123 () S 9 AR U AR N 523 P 20 B AL 45 7K S B 12 2
FAFREECIENE . AR B SN S o e BUAREAR T W1 E. W. Martin Y Remington’s
Pharmaceutical Sciences H'. ZH AW A EIHIT A MER 2/ —FrPt -TFPT B g FEHT
(8
[0116] 245 b AT 4252 1 A4 B 45 TG T /K VA VIR B 2 SR A B G T A A FH T I I 3 S T
B3 B PRI B 16 8 o 120 B DA SRR T 2 00 VA o (%) S R AR e LA 1Y) . 2B
FE— LSt 77 S O % B B AN o AW RT G R LR IR P AR B RS T
IR LA P 4584 o BRARTT LR IR B4 BN ot He S A oK, 4l 2 ol (lant
M B DUSBRAR R O g 53R, RILE ARG £ — G0, HAEH S
HOR R RS, 9 Wk | 22 o W BRI (L YR B
[0116]  Jo TR VESHA R Al R G AL S & i f b LR S E S iR — Mgy Biak
THEIETES N IR G KRR E S BT 6] . — i &, 2SO I L S 3N
AT 7 B T DA B B3 P 7 38 R R TG TR A R ) o AR R T T R R S T VR
TEI ARG, — Ll & 7 N B TR S R (R ), FLAE RS 1t oy in b
R H He S B G B 8 B VR AR — P S 7R O R K
01171 ZZW/Hi

By RE AR AT TR T R I T A 8 1 DA A R Mk = Bk IR YT B . i,
7 bk szt 77 20 b 1 B s B AR AT T BELIT aPC 5 RO AH BLAE L, BT R Y T s A
¥ Va BiA ¥ VITTa.
[0118]  FABLREPUARTLEIG YT LE LI RE 1 2 I /AR sk I /NSO i DA At L 14 s e (451
A BYIfLACRE S B B A BA K C B A ) J7 TR AT & . 12005 P I o 75 2
() 882 Tt VR T A AL E T —aPC B SEBEPUAR G YT - B o FEDUIRAE & a5 5 H i 2
PAERYEE BRE HIE 7 AN 32 32 i) 10 H D7 TR VR YT gk . BRI, 3R FH T 4 6t i P 1] 1
T3, FoAL 5 A R S VR IT A A AR NPT —aPC FRTLRE DA
[0119]  fE5 — ALt 77 0, Bt —aPC HUAR AT FHAE NE aPC ¥0YT 1) & 7, & aPC
TEIT BB RS, Hodh aPC i A T va 97 WO AE B I YRR E
[0120]  fufkn] FAE R 2597 ka5 e P A A& U v b opsiE . il — 82 Friik
5k R W K VITas BF VITT 8¢8 -+ IX B35 AT Fi697 IAw . f£E—A
St 2O FRAE TR T Sk Iy T AR PR S e R s = Bl a7, A E A (a)
5B HE NS G BN AL A0 i s v BT, LA (b) 55 s iR VILT 5k
Rl IX, HoAiz s — 2 DU ACE — BB IL FA A0a 7 ik sk Z 5skfa . 785 — A8 77 3
SRR TR T A T AR 1 5 S R R 2 BRI R T, HASEA (a) B4
E GG BN A0 00 i B v B i id, BL & (b) 56 — 3 i1 VILT 5K 1
IX, Hoipiz 58 —20s DU 3 L A A ROG 7 iz sk = sk g, H 5 /b e+ VIT & A
Lt 1 WS G, HAEI6IT A SCE N o FEUR DL R VITT 50 1 IX (1)

23



CON 104812402 A i MR P 19/29 T

He, HPZHEMAEE R T VI “BF VII"ARERF VIT LR F Vila. ZH &7
A ] e B ARG A8 I IR - () 0 A0 A A6 o it FH BRCZH A9 V23 it P R 2% 1 20 i) R 1 Bt
[FBC I FE — NSV G IT 250, B 2455 sl B, 78 K S50R [F] I 18] BIEE AS [ s A it A
EEAEAR [R]6 T A 18] it P

(01211 FE—2usjti 77 S, ASCHTIR — 82 APk n] LLAH & N DAg ok 1E I e o 45 2,
PR P B 22 AR S PR AR () i T O 9 T R TR T I RO B L IR AE

[0122] 254l AT LA B B dite FH 25 B8 A BRY I A998 B B 2Rt A5 ANk, L7 B S0
A S O A e A T SO, B T M T R B AR LT, AT B SRR R I s = ()
ERCATIT P

[0123]  AH-AYAIAE R BOm G 7 Sy e FH 45 838 . olin, /B8 Fab BRI AR
AR FHEE A PT B2 0. 0025 %2 100mg/kg A ,0. 025 % 0. 25mg/kg.0. 010 % 0. 10mg/
kg 8¢ 0. 10-0. 50mg/kg HIHE . X T IS4, /E N Fab Jr B A K BHPUAATT LL 0. 001 &
100mg/kg & B / 43 #4.0. 0125 & 1. 25mg/kg/ 43 %F.0. 010 & 0. 75mg/kg/ 43 $.0. 010 &
1. Omg/kg/ 43-8hE% 0. 10-0. 50mg/kg/ 4340 FH 1-24 /NEF L 1-12 /NEF L 2-12 Z/NE L 6-12 /MBS
2-8 /NI ER 1-2 /NI AT . X TAE N K hiie ( BAEREE X ) AR HPTR G,
FIEET LR 2 1-10mg/ kg M HE . 2-8mg/ kg B 5-6mg/kgo %A KU IE H 2 i i iy 1fi it
F 5 K =08 22 = /NI RS TR) o it FH AT 2o B e TR0 7 B e . B AT DU A =K
FIFHEEANNH K.

[0124]  UeAh, HEW W4 i Ry H 45 8 . ildn, & 10 %8 100mg FHT —aPC $i
AT 28 H R T v S g A g 9 B ) it FH 4 R

[0125]  WOASCHT A, “IB97 A R R TEAR A 283G 0 S i s 18] B AE A4 3 DA 07 20t
B R P A AT IR 2R A BT R BT —aPC BT BE AR B IZ P4 DL R 7 VITT B R 1 1X
AR EE. WUIBEIE T 2R R, QR EAR TR A -G 4L 55 DL 1t
R BRI EERE A EE TS, Bl ARSI AR N R 5 U E .

oy
[0126] AR TN ES 4% 77 TR AT AR T 51 S it 91 i3k — 20 BRAE , v 3R S Jta 45 AN 2 A Ar] 7 =2
fiE R N PR A BT R
(01271 skfol 1. MRk 577

N aPCFFAF LS 14 C binder) [T

F P Master Plates) HH| 2% : 4% B8 ) 1%E 55 0%, {8 A Qpix2 (Genetix, Boston, MA
USA) Sk phik asimid ke 1880 N og Pk = & AL K IR (2XYT/ 1% Hi %4 /100 1 g/ml &2
TEHEHEZR) B384 fLHk (ThermoFisher Scientific, Weltham, MA USA) HA4 %3Ptk . 7F
3T CHERE IR iR A K
[0128] R AW 7= 4 {4 B Evolution P3 & 14 4b # 28 (Perkin Elmer, Waltham,
MA, USA) , B R A 6 1 1 BE IR IR 2 5 RIB R 7% (2XYT/0. 1% % H% /100ug/
ml RARHFHER) 1384 FLIR, HAE 30CIRE . 3577153 0.5 /¥ 0D 600 B, LA 0. 5mM ]
B ZRFEUN N TPTG. SR A iRk M1 2] 30°CAEK .
[0129] ] X ELISA : ¥ Maxisorp 384 FL #x (ThermoFisher Scientific, Rochester, NY
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USA) G L 1 1 g/ml BT DPBS ( B Ca/Mg) HHIELH AN aPC BN PC(Mol. Innovation),
H7E4°C IR & it %K. UL DPBST (PBS+0. 05% TWEEN) ¥t ¥ £ 41 % ELISA ¥ = & 3f LA
MDPBST (PBS+0. 05%TWEEN+5% %13 ) 78 == b 1 /NIF o FREs IR AR G FRE 15 n 1 RIAE; 775
PIK 30 n1 MDPBST ¥ % & 4F—FL. fE=IEIEH ELISA #R 1 /M, #RJ5 LA DPBST %% 5 1Ko
NPT —hFab—HRP (Jackson ImmunoResearch, 1 :10, 000 # 8T DPBST H' ) &2&/ —fLIFEE
WA 1 /N SR )5, BADPBST Bt 5 K. il Amplex Red (Invitrogen) JEA)H1E 485nm
[ % 5 595nm FY & St T B .

[0130]  #fiiN ELISA A H Qpix2 SEvEHREas , K HEM 0 BH A v B A =P AR BT HES 2 5
Iml A K HE TR IEMT 96 PRFLIR (Qiagen) HIFRAE 3T CAKII R . MEFARERIFRIENR, H 4
B F=ik 2 0.5 1) 0D600 I LA 0. 5mM xR FE ) IPTG 5% . SR )5, i R xnh A 85 55 L ik
T ELISA.

(01311 EIHEZELEWFN aPCHIFELFE GRIRFHSE )

BEAT W R0 B PC 45 &6 DL AEFER S PC 5 aPC 45514 . ¥ Dynabeads M280 8%
BYUEDRMAPLE 1000M AR -TF (HZFE -, HTHEFES ) 80 100nM A& -PC(FER)
I E R s B HE . TS 4 DPBS/3%BSA/0. 05% TWEEN20 35 [ [ 1-7. 5x1012¢fu Fab FEWE B
5 A ER -TF B ZR -PC BB B P R KL Z i T e a4t FILE 2 /.
PHEFAEMR TP ) AR -PCORER ) / BEBEAEY R k. FrigmEE & ik
5 1ml DPBS/3%BSA/0. 05% TWEEN20/1mM CaCl 2 Hf¥) 100nM( 25—%& ) \50nM( 25 —%¢ )
B 10nM (S5 =58 ) AWEK —aPC AEEIRIRE 2 NI ETE 40 CHE R . 100ul HIEEEHIA
V2 AR IR WV BR A TS IN W B AR —aPC IR E IR T 30 7081 MEF & —aPC B &)
ERWE PR AE R I 2 B AR A v e A £ LA R A 3%BSA B 0. 05% TWEEN20 [1) DPBS $ei%AN [
Ko LA Img/ml JEER [ B I 45 A (00 W B A 5 LUK mh T 350 It % e T A Bl i P ke Je
10m1 PAFR B KR B HBLOLE 4 T N —%0ik . DL CFU i (Vi )
53 MWk B A S A
(01321 G/ EN aPCHIFEHFE (EIHHSE )

£ 4°C, ¥4 Maxi-sorp 96 FLAR HY FLANFLEHE LA 400ng/ FLT- DPBS H () B A aPC 14K o
SRV T B [R] , W T R B ZE D 2 TR PAC B T ARFE R B A & —PC FilAb 3 H]
THER . TS AR R G BRI B 4 aPC B 1 FLIF T ZRAEIRG 4 HIRE 1-2 /0 i) @i
MRAE VR FC B LB A 3%BSA 58 0. 05% TWEEN20 [ DPBS Beig AN E I, Pefi R 45 AW i 4 . L
Img/m1 JE 2R [ B0 I 25 6 () W T A 5 LAt mp o 350 It % i T 4 B i e FH SRR 4% 10m 1
PAFEEAE KB KA B HBLOLE R4 MG -~ — %8k . HLL CFU E (iaikfmis ) 7o b
Wk A A7 S5 K o
(01331 EFEHTIE T 1E/% HTT I = 6 W [ R (T M BT 1 M 3KO7 78 HBIOIF H#13
W T 2.3 4 1NEFEE

15 FH 28 5 — %0 305 B 30 . 1) WOk ] AR R e AR R 10ml () LB B AR K i HB1O1E, I 7E
37°C.50rpm I H 45 /3%, SRIE AN FH 2R T 2xYT K535 h, JREIEM NS 100 n g/
ml RREEFE R 16w g/ml WUIRZ LA 1% i 2 B 15em IEEAR b, SR 578 30 CI B it % .
PLETE 8ml 2xYT/carb/tet SRUKEE R B I4H T H & .

[0134] ¥4 29 10w 1 40 M P 2 3% T 10ml ) 2xYT/carb/tet H* (0D600 SN £ 0. 1-0. 2) Ff
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£ 37°CIRE E 3| 0D600 i5F 0. 5-0. 7. ¥ 5x1010cfu K M13KOT7 4 B W B 44 77 Jon 25 44 it
FEAE 3T°CURE 45 b RIS KRG A M 75 &% T 15ml B8 2xYT/carb/ RIE &=
(50 1 g/ml) /tet HAE 30°CHRG LR L= A WE B AAc . a3 25 oSO AR s B Ak b3 v 9ot o
0. 45 um i PERS. 900 w1 B FEWRAH T F k.
[0135]  aPCHL1AHT DNAJ/F 5 Hr

5 FFRAE 7 T L F RS R, AR S 51 5| kAT e xE Pod se B 1Y DNA WY o
[0136] &) 514 A :5” GAAACAGCTATGAAATACCTATTGC 3’

b) 5% B :5” GCCTGAGCAGTGGAAGTCC 3’

c) 5% C :5” TAGGTATTTCATTATGACTGTCTC 3’

d) /%) D :5" CCCAGTCACGACGTTGTAAAACG 3’

MUMFEALE T C

PL 20x50m1 A7k IR S — R B e L3 , 03 PR VB A Piéts (Bioreclamation,
Inc., Westbury, NY) . 44k, /7% H Esmon HISLE6 iR (12) FHEF BN & 4°CHRGF LK,
FHFIn# % Q-Sepharose HH TR EE C 5HE4EAE R K KBUEE AR 28T, £ =ZE 8
F0.02M Tris-HCI1, pH 7.5 % 1U/ml §Ze K F K HC1 10mM Fr LA 1 -1 #ke. DAz
f#) 0. 15M NaCl Beigehds, HAd FHZE i 0. 5M NaCl ¥l 8 9 Co A 10mM Ca++ LA 100U/
m] JF 248 e B R FR A5 AL, 3R 5 N # & HOP4-Affigel-10 SEAIAE o DLE Ca 2Pk ik
FLLE EDTA 2 il i . &4l PC £3E M % & PBS L2l , Sl AR LA 0. 5ml
ERFEEAE T -80. aifbr=mE sk E —F-RIMHKM 1. Tomg. £ 4k PC Wit SDS-PAGE
DA R 43 Hr 284 SEC Wl e A 98% 2 .
[0137]  Fab KA LR A1

X Fab ik, ¥4 5 <1 sFab KT H Iy R 22 Im] A2 K5 72258 (LB, 1% Hi & W,
100 *g/ml B WFHR) W, IFLE 3T CLEBELE 250rpm R A 55 754 Kk ik« SR )5, Kt i
Ri #7290 500 « 1 Bef A 10ml TR 37°C) FHSFHiF%EE (LB, 0. 1% H 4 HE, 100 « g/ml &%
FHEZ) TIHAE 37°CLL 250rpm 4K & 0D500 0.6-0. 7. # IPTC WM EREFEYHik 0. 5mM
&R T Fab ik, HAE 30C FEHEAE 250rpm IRy R =P AE KR . ) H, 7E 4°C LA
3,000g B O IE W IEFEN 16 5P IR R S 4 7 B9 . OREE BIE W LA SR UTTE (pellet) H
T Fab 2lifb . 76 _F3EH UL UTIE H 1) Fab 2k vl {4 H BT —His Prak it & A i B 2
KA -
[0138]  XJF Fab 4lift, &l Biolnvent J7 RATE WA H & H A # (MabSure) » ¥ _EIE K JE
it 0. 45um i PELS B BRI A TN B S F i E A A L2l — R wasEd
4077 (Roche 11873580001) B A . LA pH 2-3 2R BEML Fab, SR 5 & 22 Ml A8 1 2
PBS, pH 7.0, AT MAIAEITIE FBEL Fab, MPTHEARIN 1ml 2R PP, 1E 4°C TR RER
T4 FIRBIREY 1 /N T2, SRS HE 4°CLL 3, 000g 550 30 20 5h . PETE R EiE Wk
HRAREHMEREED AL BRSPS ARG & T REREE W (20% JEHE
(w/v)~30mM TRIS-HCL.1mM EDTA, pH 8.0) H'[J Img/ml ¥ P& (Sigma 1-6876),2.5U/ml
benzonase (Sigma E1014) (25KU/ml, JR & 1/10. 000) LA Kz — F 56 4 85 A BEH0 #1575 (Roche
11873580001)  £24li4k, Fab i 46 FF i it SDS-PAGE LA K2 /34 4 R ~FHEBHEHT (SEC) #iik. B
W BRI
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[0139]  PCLLK aPCHI#% 7 )% I 47

FEA DIT(IRJR ) 8k A DIT (LR ) s ol M ¥ &4tk B i (100ng/ ¥WkiE ) 5
4x SDS-PAGE L Af LRI G, 78 95°C#k 5 2%l SR 5 #k & 4-12% NuPAGE %tk . 1@
it i-Blot (Life technologies, Carlsbad, CA) ¥ H i L4 4 2 . R D IR
f§iH SNAP-id Millipore) #EAT. E{EH 5% @5 /PBS & [ 10 408 Ja , # E5 A [R5 (41
wi, A TR & AP Z A aPC BB DT 25 —HRP, FH TR K aPC B/ R BT PC o8
BBk HOP-4 DL et -PC I FE 2w EdiiR ) IREF. Wl Z 5 NE RS HRP X ik
I 10 0%k, fELLEA 0. 1% TWEEN-20 f¥) PBS Ve ik Bt 2 Ja , {8 AL 22 KOG EY) (ECL)
(Pierce, Rockford, IL) Jf#&8E T x P4 A Al >k H HRP H{E 5 .
[0140]  Fab ELISA

r)EEE (N PC. A PCL/NER APCL R APC) £ 4°C LA 100ng/100ul/ FLF- PBS/Ca ZZM
(Life technologies) HALHEAE ELISABR Fid# . ¥R H , Peigeti 3 X FHAE =R DA 5% PBS/Ca/
BSA/Tween20 H P4 1 /NEF. FalE M Fab I8N B RLHFE =R T 1 /M. St - A
M = HiAk -HRP VE kil ik 2 o, fE =R R 1 /N, 780 Hu e i S8 Ja i H Amplex Red
JE AR 4 TR B ) e BT IR SR R RS . Af H e AR S £ 4 (SpectraMax  340pc, Molecular
Devices, Sunnyvale, CA) RIMEAZS ( 2 RFU) . Kbrdt th & EVUSHAERL, I iZ% th
LR AR I EUE
(01411 SZjfs] 2. I EETRE aPCHiiE

A an s e 1 A pirids 7 R AT X NS R ) C I 5E 42 N Fab HUAA 22 )3 1% DL &
e o XoF BHME LA ve [ AT DNA I AE, 7531 10 NS (PR R A1 o 044 i) B8 4k DL S R 1)
Eext s T 2 . 5 4 Fab (CT17.C7A23. T46]23.C22]13. C25K23) & BLAH [ i) 2
CDR3 741,
[0142] & 4iifl, Fab 11— IhgeME 4 B R RALE, AVPAL ) HEE R 7% (aPC Xf PC) 5
& oRM) (@Id ELISA BL K Biacore) ;AR AE S Btk (AR, X A [5] # A SR Y (1)
aPC 256, BFE N VR /R ) o 5 tA8 FH S aPC sb) 0T FL e 4 AR 25 K AR 14 ¢ of PR+
(4 Flla FVIla.FIXa.FXa) 45 G so) AR MIKEE M 73 H aPTT 40| aPC 4T
EG TR T s UL d) LA FHEERG o s b ORISR ) DA K FVa Rig o dr (4
E AR FVa) T2 iR Xt aPC 1) 85 1 BB S T 0 2
[0143]  SIjififh] 3. aPCHRESFPEHUAR I 25 A S F0 7 LA R S8 SCH b I B 4

X Aifp 1 —aPC Fab MIHLI - &G PEiEd a3 B B4 ELISA WlE . $Hili
W B A AE ELISA R . B89t BT PBS/Ca 2 i +F 100ng/ FLAJ A PC ( L 2Z A7
A )N aPCOHEAR ) (K aPC(IMHEATAE ) LALLM aPC(EAR ) . fEfEA 5% ¥ /PBS &
AR 3 LA PBS-Tween20 B RUG » 44 ATV Fab (lug/ml, 20nM) #8001 2R 378 = iR LE b 3R
GIRE L/, HFH$ - A Fab (M) $ifk -HRP DL Aplex red fENEYIRAGI Fab 454 .
ELISA ¥¥5 o, B3 Fab B4 &2 A aPC i A& AN PCo —A> Fab, R41C17, Xt A\ PC &
INEAREE A . G2 A, RAICIT G54 F N APC LLE N PC =34 . &3 drtl o F F ELISA )
Fab [158 XW)F s St o 78 8 4> aPC- Rt g Ak, eI 19 # 4 4 (C7T17.C7A23.C25K23.
T46J23) R85 R aPC 58 X Wik, b4k, —A> Fab, T46]23, /R —L454 /N aPC.
[0144] % 3 F B R ELTSA M3 HIHT —aPC HTAAXS N aPC LLA R: aPC (1) ECyys
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[0145] 3 3. Pi —aPC Fabs H) ELISA 43#T

Faby C7a2y | cny C22113 C25K23 | C26B39 R41C17 | R4IES T46]23 T46P1Y
ECs
{nM)

A 24

|

aPC |
R i | 3.9 82 16.6

|

6.3 10.6 43 103 K6 10.4 6.7 10.3

alfC

[0146]  i#id Biacore M%EHT —aPC Fab WsEM A HERTFR 4 .
[0147] % 4. $T -aPC Fabs [ ELISA 23 #7

Fab/ CIA23 | C7I7 C22J13 | C25K23 | C26B% | RAICIT | R4IES | T46J23 | T46P19
KD

(nh1)

M 1.9 1.3 16 2 74 48 11 4.1 7.2
aPC

R 13 13 300 1352 ' 21

aPC

[0148]  SEZjiifsl 4. i —aPC Fabff)4h &k

N T B IX L fab (1) 45 A ik B P, B8 ik ELTSA ¥ Al Xt F B RN PCL X 4t i
g (F1la), LA R X 9G4 IR 7 11 (F11a, B ML ) « K7 VII(FVIIa) . K 7 IX(FIXa) 5
F X(FXa) &5 &M, W5 2, ELISA B4 LA aPC (lug/ml) « /)N B, PC (10ug/ml) « K
PC(10ug/ml) , H'& #k MK 1 (F1Ia. FVIIa. FIXa. FXa) (5-10ug/ml) . # 20nM (1ug/ml)
Pt —aPC Fab ¥INZE L. 18T Pk (Hi - A Fab-HRP) SR )5 /& HRP JIK4) AmplexRed £l
G561 Fabo AR JyPHM0T BR, 0 — 0 R A R S P R BEPTAA FH SRAIE I AR AE LA LR
[0149] I 4 R, fL % AV 20nM, Fab ¥ —AMER4E & £ T 11a, VIla, IXa 5%
Xa. SEJE/N PC BLR PC HI45 &t & ARl 46l i) .
[0150]  sEjitifs] 5. £ 1EH NI T —aPC Fabilifi] aPCH-75 A MR

N aPC A 7P, HiX—Ihgenl DL 5 g i an & 5 Fras i i 5 &t if 434y (aPTT)
WEBH. 7E aPTT 234, 50% 1EH NIRA M2RAEN CaCls (51 A7) WS INZ M2k 5l e &
W2 J5F 52 B TR . 100.200,400.800 5% 1600ng/ml A aPC 5 ifi 3% ) Fitils & LAFF
SO T OE KA (] . Wi 5 R, MRATA I aPC DL B4R aPC 453 335 F-4H
[FEIHIR 7. BRIXE Stago AX A% e IS [B] ) 5 KB E A 240 7, N aPC #EIX AN DI RE 53 #r v
(RIPTEEE T AE aPC oA 800ng/ml B ik B f K
[01511 A T VPAlPT —aPC Fab X} aPC IHTEEE M I 7R 30 ) PR 08, 5T R4 04 v Rl 7
aPTT 73 M 48 FH 400ng/m1 aPC( &1 6) « HH Tt FH Y aPC BIHTEETE 14, 1 2% & ifi i) [A] A 52
PIEK 2 180 0. 4 T E/NwPT - A APC Hifgk (XTHR ) 5 Fab ( Xf 1 Fab) B{ Fab C7A23
7£ 0.0.5.1.2.5.10 B 20ug/ml 5 aPC ( HLHJ Fab A%t T aPC Jy 1. 5x % 60x fFid & ) IHE
DL B A s 7 =X R B LA 1] . Fab C7A23 TEARI%E N aPC [FHEEE 1 J7 T L X BB —Fab
BRA-5 1. SZAHE, PIPEXTEE Fab (N Fab M) %F T-%¢ ifi i) [A] 9% A3 s, 72/ 6w, 4
KRR ( ) 78 aPTT 20 M7 R EL X IR Fab ( B4 ) B RL 10 £, X450 5 H AR £
aPC 456 (1 B 82 ELTISA HH 1) EC 50 & [ %FHE (0. 56nM) XX} B Fab (6. 56nM) ] AHAF (4 A&
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ANHE) o R, BE R 2450 —aPC Fab 348 % 166 U2 5 N 11040 Fo aPTT 45 51K R,
Pt —aPC Fab W R i3] aPC A HT&ENE 11 -4 i dk LIS 18] o 7E IR B 0l 20 i aPTT AR EE T
X —Fab SR VEAS ATA B Fab (&1 6) o 7EE] 6 89 EEH, JERE - PE N Fab 3% HAE B 14
X R, L FL G0 T AN 52 0 g LN TE) o FEPE XS R COF R DL A B —Fab)  DAF ARt 1 7 =0
Y % L P TR
[0152] Fab C7A23. C717. C25K23. T46J23 UL K T46P19 7£ Sug/ml ( 41 % T IR 8% 4% 2
aPC (spiked—in aPC) BE/Rid & 15 £i5) i aPC ¥4 [ 80-93% | H- 34 5 MR F il . B
ATTB A Hb EE X BB —Fab 5N /7. 52 M, Fab R41E3 ZEAH R 21k T A=A 30-40% [ aPC
WETEADE] . RALE3 75 aPTT A 557 14 T BE /& B N aPC 256 MR S92 A1 77, i@t ELISA
PAM Biacore FTSE . R41E3 Fab ¥RFEIINZE 40ug/ml (#HXF aPC JBE/RIS & 100 f% ) WifE
Kl 6 B B Bfig s aPC 1) 80% i . [FIAE, il & (40ug/ml) 1) C22J13 Fab f=4:
A\ aPC [1J 80% #fil] . Fab C26B9 7EIXAN 43 #7 1 Ll Xt it Fab B NF J7. 78 N EH, Fab R41CL7
X aPC 3 I V5 A S, RN LS54 PC DL aPC —3%, HAE A2 1 b aPC 325 it 1000 £ .
ARG TS Fab R41C17 B 5HE Fab A 45 &R AL
[0153] W@ YFh aPC ELISA H4fE frda i, 4 Fl Fab (C7A23. C717. C25K23. T46]23) #E44
JEIRSEFN I R A G 2K aPC, IXEL Fab 2 18 H BREE br e 28 50% VR & BN IEH L2
[¥) K aPC ) aPTT SREAN, tn P 7 fi . 83T aPTT, K aPC F B 5 A aPC A1 [A] 140 Bt i 1k
(FHEARRE ) o K aPC 7E 300ng/ml TR AEIL A (B A 47 D3 INE 117 0. XJ B Pk st
H —Fab 7£ 0.0. 5.1.2.5.10 B¢ 20ug/ml T 5 K: aPC It & A 52 M ¢ ML B 8], (R 2438 i ELTSA
EAIARG R aPC A X RN . {HIE, Fab C7A23 B & Hh DLF B AR P 7 =X A Bt i it 1) 9 L
7€ Sug/ml R aPC iE M 2= £ 80% BAE 20ug/ml ik 85%. i H., C7TA23 ZERHMWT A aPC LA K%
R aPC JHAE aPTT 23 M1 B s A 241807, Fab CTA23. CT717. C25K23 HAHf M DAFF &4 it
P77 AR aPC iEPE. 7E 20ug/ml Fab WK FE, 1X 3 Ff Fab 512 aPC 1) 80-90% I H-4a %1
WEIMATA] . @3 ELISA LLJ% Biacore,Fab T46J23 7E il AN AL 40% #h], 5 H AR aPC
1454 (KD=22nM) i C7A23.C717.C25K23 (KD=1-5nM) SE§5AHAF. 52 MHEL, Fab T46P19 LA
J RALE3 G Fi A AE APTT FhX} R aPC WA 5200, RN ELISA EAIIA RS & 2K —aPC,
[0154]  SCjiifdl 6. HT —aPC FabXt T aPCHEEE T (1 520

RN C A2 AR E AR . HAIEE R DUBE A 7RI & ca) 8 /NIKR)
PRI e A s e 4 b, DL b) 8 AR FR AR (A 5URY) FVa 1) FVa BRI HT
[01551 N aPC [t i 2o vty PR ad ot A2 G i A8 aPC ) B TR G SR A 9T, 10nM /Y
2z 4k, aPC E A5 1mM K] 55 )Y SPECTROZYME Pca (Lys—Pro—Arg—pNA, MW 773.9 Da) i&
H 30 obh. YR LAY (RN aPC EEE M ) B PAEh J1 2 5 A 5 i
HUOD 450 SRS, fFFHEAR AN aPC = AbrEth 2. N 7 IMA$T —aPC Fab X% aPC Btz 5>
s TE RS2 (1K 8) , &4lifk aPC 1 (20nM) 14t 528K F1PT —aPC Fab (1-1000nM) 7E=
BT E 20 2305, SR 514 5 A4 SPECTROZYME Pca HsINZE R MNIBSYIHZE £k 1nMs A
aPC TEf 2R FE Ay 10nM FRIBE I 2 fRTE It E Fab f24F Rl . 7F Fab fE1E T, 7F I &K
FEE R ImM ) 7K i3 26 52 3134347, 3K 21 80% F B K F#AK . % T R41C17 LA4b, BT Fab LA
SR T ] aPC. 1C50 5 1E ELISA 54 M Hh i) EC 50 AHICEE, AR SER 145 &
& (C717.C7A23.T46P19.T46J23.C25K23) {EIX— B s L H R GHM L &1k (RALIE3,
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C22J13.C26B9) RIS 2 BN . (HAZE, X T4 55 245G ARBE IN Fab R B 7= A s K o
%41, R41ES 7E 3, 000nM F=4= aPC J& T 4 80% F], 1M i 55 Al 145 SR 1E 100nM 15 21 AH [H]
FEEERIAIH . BRI, K254 &1k aPC Wy AL S AR, 3 BOL L 23 ff v v 0 410
file AERIIE, X REPUIAR =42 aPC IER 2 H0H] (40%) , FFAE KT 100nM FIMRBEIA R 5. 4
S S IR FE ) RAICLT Fab BB ML BIHMHI N . BN TN aPC &5 &2k A1 ]
5HH Biacore HJHEA KD fEH N 4. 8nM WSS M I &5 G AR LG, 284 5 11 R41C1T B 5
aPC [P G AL 5 328 25 (R &5 B 3R AL

[0156] A aPC ff) FVa k3% PE vl A aPC (180pM) 5 4= H: 34 25 (4 5 JEE 4 FVa (1. 25nM)
ARG IIN FXa DL 5 I S5 42 e N VR 5 40 AR Jld it I g D il 2 A P R 2 A o s
I i P S 0 JOR B 0 SR A 00 T Bl ) A= i, (11 9) o i M ki g A2 j% (F11a/sec) . 4041
1bH T Va (1. 25nM) 5 aPC(180pM) T — & Fab Wi (1-500nM) fE4E NiR &, HAE LML
5 /tenase BT PR FVa vETE.

[0157] X TAEWEY) FVa, Fab X aPC i P4 (1) 52 W i@ it {58 H £ 44k Fva () FXa— DL & I i
A AT . ZEIX AN, 0. 16U/ml (1. 25nM) F#) FVa 762> BT 28 i (20mM TrisHCI .
137nM NaCl.10ug/ml #§H5.5mM CaCl 2 .1mg/ml BSA) T HiEAEEBANAEERHE N T 5
aPC 180pM IR . 7EIRE 30 2045, ¥ 25ul IR &M 250 . R)G, FE 0 M & it
# 50ul A FXa DA B 0 B R 8 I 28 FLIEAE 30 °C i ik A5 FH AR S50 45 00 S ek . B A 5 e K
i3 1% . AN aPCIETERIIELR, T AAEAEAN N Fab B OL T, aPC I E H 0. 0022nM
FIla/sec % 0.0015nM FIla/sec 24281 HAE .

[0158]  [F) ) NV A PN I Fab 3 8L aPC A T 1) FVa & F/K LT 58 90 IF B DL &
s T Qe A R DO . B 9 TR, R aPC #I] FVa B /KRG 1C
50 {H  7E4NEE RV B 9 B AT MR Fab A2 40241, K240 Fab LLRH XS IR Fab B4 4%
RA1E3 R AFRF N aPC HI25 &R 55 M3 InEi8 . RA1C1T A NI MU AR IX AN 79 My A s — 2
W 24 BN KR X — Fab Xt aPC fI$t&EE PERIH aPTT 86tT aPC BRI 77 i
TETEVAE RN, X SRR T, RA11T 45 A R AL EORE T HE Fab AL,

[0159]  SEfs] 7. BT —aPC 1gGHIFRIA LA K 4tifh

B By A RE RN 161 KB #kH, frf 10 Nt —aPC Fab #F LR 1461,
JFRRLAY 5 Yk 25 HEK293 20t vh Wi 2k o PUiRl /i s 573 b 3F HaBd 2 1 A M4l
o —ANmPEPUAE T47]23-h1gG1 & 200ml £579427 10. 3mg. —LeHuiR%EE 200ml {4
7= Img. WM A EERAKF (4T 0. 01EU/mg)

[0160]  RMLT- &4tk Fab, frE L alifl 16 i — I Ae 0 M RAL, LLITAY :a) Hi&E
G L S5 G 2R 77 sb) HARIAE X it (AN R R RIE 1) aPC 1454, B4 R
aPC) sc) 1 BERE A R im PR A0 M, FEXT A aPC A BETE TE IR0 s DL % d) JRAEAE N I
AR 7N BRI 1 T 6 145 KT aPTT w3k aPC B iE eI 2807

[0161]  SZHfifdl 8. i —aPC 1gGII45 &4 Sk LA K S5 &2 A0 )

W 10 Hh s, ELISA SRR 240 1gG $itkwn[E Fab fr 8 H 4554 =14, BN EATH
XFF N PCARSESE &3 N aPCo B —J5 101, TA1C17 BLJ% 03E7 454 N\ aPC LA PC =% . 4
NTEVFHE, T46]23 7EH: Fab #4pl 186 2 53BN PC 454 . @i ELISA R & Seie th 3R
B, — M 5 X 28 A 1gG1 BI85 G 2R A AR T XS B4 Fab 413k 5 A1 Frzs 3 in 2-50 £ .
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eI, {35 F1 /) Fab R41E3 £ Fab-1gG ¥ ¥ 2 Ja45-& 25 M 13 nJ L 50 1%, EC 50 fH N
Fab f#) 104nM, X} TG [1J 1. 76nM. T 1gG Eonmsm 1456 2 N APC, EC50 18 3 44 BE /R
PLEARYN EE JRVE . 03E7-1gG A 3511 1gG, EC50 Ay 16. 9nM.

[0162] 3 5. i -aPC IgGs (] ELISA Z0#

ECsq (nM) FMAEELISA (aPC{Lik)
hlgGl M aPC Gy aPC A aPC il aPC
CTA23 329 7 10.9
C7 266 2 23
C22113 0,49 0.6 2.0
C25K23 1.25 2 3.4
CleB9 .63
R4IC17 0.55
R41E3 .76
T46)23 218 7 |68 46
T46P 149 037
O3ET 1659

(01631  W4nlE 10 F R, A (@) AL (b) . (¢) RELK (d) /MR aPC 5 PC, B Ftix it
LgG HIMFh 22 X M. fE 10 NPT — A aPC 1gG 77,5 /> 1gG LAESEM J7 (ECy, =0. 6-7nM)
GEAE A aPC, A ATASIN K 2 % PC 45 & . 31X 54 TG W LLESEAN /) (EC,, =1. 7-10nM)
LA B R APC, HEAMTARG S E R PCo 54 16 T —NPufk, T46]23, 1L 6nM ) EC,,fE
ELE /N aPC. T46J23 A58 2 /MR PC.
[0164]  SJff5 9. P —APC TgGAEAS FH L IZ 7 i 1t 43 BT B 2 il ook T4 M APCRlg v 1
1) 5 el

SRIGVEY 5 AP AE SUR B TgG X T4 APC Bt i o3 i P s (1 1)« 7
N aPC B % 3 e 3 12 20 i v B PEGE R TG (it —CTX Pidk ) ABA I, 54> 166 3
PLFEA R 7 S AMHI N aPCo EATIHY IC 50 fH N T46]23-1gG [ 18nM ;C22J13 [ 27nM ;
C717 1) 64nM ;C7A23 ¥ 78nM, A S C25K23 [ 131nM.
[0165]  7E4R aPC BER% 7 is 1 0 BT vb , BIPEX R TG (Pt —CTX Hifk ) ARG IMHIN . 5
A 1gG ¥ U AR 7 i 2 aPCo BEATAI IC 50 {EH A T46J23-1gG [ 17nM 5C22J13
] 24nM ;C717 [ 29nM ;C7A23 1 25nM, A Kz C25K23 ) 74nM.
[0166]  7ER aPC BEA% 7 ih 1 0 BT vb, FIPEX R TG (Pt —CTX Hifk ) ARG IMHIN . 5
A TgG LSRR AR 77 s 55 0 R aPCo ‘BATTHI IC 50 {E N T46]23-1gG ] 625nM ;C22J13
%) 1300nM ;C717 FJ 147nM ;C7TA23 [ 49nM, LA Xz C25K23 [ 692nM.
[0167]  7E/INE aPC FER% 2 fif i M 20 B, A T46J23 AT #d /N R aPC, )R H 7R B m il &=
(1000nM) o C717 PL S HE TgG X/ ER aPC VA RN, o IX LE40AAXT TPk APC ¥ 4 406l 2%
RIHZN T3 6 H
[0168] % 6. ELISA FILRL/ fiiE e
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$ii, -aPC ECgy (nM) il -aPC 1Cs (nM)
it I 53 i 1 43 AT

hlgGl M alPC i alPC + aPC A aPC 4 alPC +: alPC
CTA23 33 7 10.9 78 25 49
CT717 2.7 2 23 f4 29 147
C22J13 0.5 0.6 = 27 24 1300
C25K23 1.2 2 34 131 74 692
T46J23 22 1.7 1.7 18 17 625

(01691 K& 14(b) o, fEN aPC W% 7 il 14 73 A b, C25K23 TgGl I8 4E (FRN
2310-TgG2 5 2312-1g62) FEL 4tk R Girh B oR aPC ()4 /130 . C25K23 TgGl B I SEQ 1D
NO :108 = BTz~ i 4% L& 4 SEQ 1D NO =109 HR T/~ EE 4% . TPP-2031 AL B4 K] C25K23
G, HEFE A 5210 N54G. B4k 2310 NLEIMR C25K23 1gG, HERAEAL & 4 SEQ ID NO :
112 F 7RI A1OVL T13A. S7T8TR81Q LA Kz S82A, T HEE AL 41 SEQ 1D NO :113 R
(I NBAQ. A5fA 2312 BN C25K23 1gG, FER4EAL 41 SEQ 1D NO :116 F1 s
&1 A1OV. T13A.S7T8TR81Q LA K& S82A, 1 S &£ & 41 SEQ 1D NO :117 H1 Frar P& S56A.
ZARRXT aPC BRI 14 (a) WA EIESEMJ1. TPP-2309 NZAZIM ) C25K23 1gG1,
HARHEA &0 SEQ 1D NO =110 FR T8 &1 ALOV.T13A.S78T.R81Q LA Kz S82A, 1fij B A4
U1 SEQ ID NO :111 B n &1 N54G.
[0170]  Sjtifs 10. Pt —aPC 1gGYE IE & A3 FR 0] aPCHiF T ML BIE %,

B E N B oy B (aPTT) FREF S HT —aPC 1gG Xt aPC Piikkid M (K 52 I B8 T
Bl 12 9. it E4rt (50%) ALK T aPC AFAERITE L T BA 50-52 sec &4 5 LI
(B M MLRAS NN aPC A0 FoUH 3 hn it M (A 22 190 sec, R4 aPC & A HIFIPLEEA] . aPC
LAY TgG1 (Pt —CTX Jufhk ) TR E AR ML . 52 #tk, aPC 541 -aPC %F
Tt TeG Pl & LA A1t 77 =X B W 4 J st LN [A) o 7E 1«1 BRI BRI, T46J23-1gG LA
K CT17-1gG 7E Tug/ml #l ~50% [1] aPC 351 (7E 400ng/ml) FHA4&E ML [R] A\ 190 sec 4
Fi% 114 sec. fE 20ug/ml, AT =Fhfifk (T46J23.C717.C26B9) 584ili%% aPC [T It
Holg ki 0l 5 2 1% « RAIE3-TgG ZEFNH] aPC J7 HI AU 3 AN TeG A 4%, RAIES H5E LA
[ I R A 75 sec HHAE 163 5 BE /RIS & T #il ~80% 1) aPC &1k .
(01711  tH7E aPTT 3#r i 14 (c) R RBFFEHT —aPC 16 LSRRI RN . [FAE
FKLTE 12 455 R, aPC 5481t —aPC 45 M 1eG TR & LA A 7 A B
25 R ML (7]
[0172] Sl 11. $i1 —aPC 1gGfE 55 & I A0 B 8 I 3% R 4] aPCIFi7 S MLERTE 1%,

WTE B 13 A B s 48 FH I A0S 8 8 I A B I B A2 B 20 A (TGA) HRadk— BT S 4t -APC
IgG X} T aPC HLEtiE TR 2 . A E MEHEFIR A0 ( N R4 ) B i s sl 238+
T 5, T HCE PR R (5 B A B, BRONAMIEVERE N E A2 . P R 40 B b e af 1 75 AR e
J% aPC B B e FLHTHETE 1 o 5 B I A I AN AE B ~50nM ek 58 I i i) I00L A 995 I 2 S
Pt —aPC— P LA B AR 14 7 3G It i il 2F i
[0173] s 12. JL AR 7T

TLEH 75 QC
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FHIHAIHT —aPC N Fab (C25K23 LA K T46]23) 76 KA B i RiA B R A EHr4d
PR F TP . 22tk Fab o B >90% 4fi B H st SDS-PAGE LA K 73 #r B4 R~ HERH Z M %
BERE. HYgeiEE aPC- 45670871 (ELISA) 3RA4iE. C25K23 LA T46J23 Fab 4nifiid ELISA
Frill 52 PA 2-4nM FOAH 24 EC o, {H45 6 N aPC K LT Gla 458438 aPC. 2E77 10 Z 70 )i
L Fab,

[0174] /R &K QC

MMIATHERIN aPC 7 Gla g f43% (aPC-GD) 1 H Enzyme Research Lab Jf H.if ik ELISA
FAF, UL AT LAk C25K23 Fab LLJ% T46]23 Fab —3%iH 5.

[0175] B AHEHL

ST EEWIERGL ¥ 0. 9mg aPC-GD 5 1. 05mg  C25K23Fab & 3T 4 CIRE R MNIR G
V) 5 /NI o KEIR -GN 2 RO EAE B, LUK Fab 8 5 aPC-GD &5 aPC-GD-Fab &
GBS . WEES 25y Hilid SDS-PAGE 7EAEIR IR 2648 Nt AT 0 b1 . B XANEFE =R, I
BE S aPC-GD-Fab EA 27> Hk4E % 10mg/ml .
[0176]  FEAS[A] i AA A K 4648 T 34T aPC—Fab S-S Y45 &b DLP= A2 5dE T 45 /6 I 5E 1) 5 1k
(FRArHEER <3R) o A% ey il i S AR O B R B S e A (hits)

a)0. 1% IE3FHE - B -D- MIHEE . 0. IMFTERIR = £h —/K-&4) PH 5.5.22% PEG 3350

b) 18% 2- TNEE.0. IM FriFER =8 £k —/K&%) PH 5. 5.20% PEG 4000,
(01771 H#Y%E

7E 2. 28 Sy R R IS5 KI5 BT H Sk B aPC-GD-C25K23Fab & A5 B, il i 41 HX
£, DL T/ aPC DL Fab X- SRS H/E AR (10K HE Mather et al., 1996 [#) pdb
K 1 aut) , SR 5 E ot B AR SR AEHE4T . ] 15 W) aPC &5 C25K23 Fab £5#4)f <18
Fon. WK 15 F s, C25K23 13 Y H: B 55 Y CDR3 ¥R k%A aPC i {b 45 Kyt . AR5 25,
Wi 16 F1 s, ok 3 C25K23 1) W104 il A aPC Ak 4S8, 5 5EHTHR S/ aPC #14)
# ( ZBk3Ma157 PPACK) B 25 [A S,

[0178]  HRIEIX —Z5H4, Bl E B P4 & 1 aPC (KR A1 4 aPC I EAEH . aPC LS Fab 2
) f 2 Ak L A4 aPC A% 3% D60 K96+ S97. T98. T99. E170, V171, M172. S173. M175. A190.
S195.W215. G216+ E217. G218 LA K G218,

[0179]  JUH XS T Fab C25K23, i € HL )i B AM A7 SEQ 1D NO 18 H Pl 7~ HE 4k 1) Bk ik
S31.Y32.W53.R57.R101. W104.R106, F107.W110, L& SEQ ID NO :8 1l /=255 K] K55.
[0180]  SEZjififsl 13. G Itk —fr gk &

A5 FAS AT 306 (05 1 — 67 S 77 2B ) & -PPACK (54 A aPC HIVE 67 55, 2 WL I 16,
W2 ~PPACK-hAPC B\ aPC #% G4 7£ maxisorp96 fLAR I-. #i —aPC #ifk (Fab LLJ% 1gG)
DA 1:3 M\ 20nM JELERRE 2 0. 007nM FEHE s N B LB 5L, BAEZEES 1 /et @il
HRP- 2541 — NBT - /MR Fab JtE B )G 5% 6K (amplex red 5 H202) i & =A%
W55 (RFU) , K45 & 4% —aPC—Fab B3t —aPC 1gG. iBit Gemini EM 2 YeidEM i E{X
(Molecular Devices, Sunnyvale, CA) K2R . 7E 20nM PLARIK E #) RFU FEACIRE R RN
=ANEELAIME (+/-SD) .

(01811 & 17 Wl on, M PE S € B0 WKk, B — N2t st sl i, O
T46J23 (Fab 5 h1gG) LK C25K23 (Fab 5 hlgG) , EIIA 45 & 2 4EW K ~PPACK-hAPC (¥
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PEAZ BT PR hAPC) o 28 — N ARSZIE TEAL /36 51 10, B4 RA1CLT, NN H NPT ~Gla- 4 fisk
Prif . IXEHARIR AL T AT SRR UE B T46]23 LA K C25K23 X N aPC IiE PEAL s & IR
X EEHTAA R D REARFI: , 1 R 58 4 BT hAPC 3 1

[0182] VB AR Wit U 3 2 U s St 77 3 AR ST 81 R i D 7 B i T AN 25
It B AU 2 3R 9 Bl 1) 5 SR A 5 Y A 1 D0 1 5 ] R 5 R B U DL R AR A I LR e
Yoo DRI, 8BS DA K SE Tt A o 1 B PR I AR R A o AN, RS ST I R  H
FE& LA AT LGB 2T N AR T AR SO 275
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Arg

Glu

25

Trp

His

Ile

Cys

Cys

105

Ala

Val

Ser

Ile

Leu

185

Pro

Leu

Glu

Lys

Ala

265

Leu

Gly

Thr

37

10

Glu

Ser

Pro

Gly

Gln

90

Thr

Pro

Lys

His

Asp

170

Leu

Ser

Leu

Leu

Ser

250

Thr

Ala

Trp

Phe

Ala

Lys

Cys

Ser

75

Arg

His

Gly

Phe

Leu

155

Gly

Asp

Trp

Val

Asp

235

Thr

Leu

Glu

Gly

Val

Lys

His

Ala

60

Phe

Glu

Tyr

Tyr

Pro

140

Asp

Lys

Ser

Val

Arg

220

Leu

Thr

Ser

Arg

Tyr

300

Leu

Glu

Val

45

Ser

Ser

Val

Cys

Lys

125

Cys

Thr

Met

Lys

Leu

205

Leu

Asp

Asp

Gln

Glu

285

His

Asn

Ile

30

Asp

Leu

Cys

Ser

Leu

110

Leu

Gly

Glu

Thr

Lys

190

Thr

Gly

Ile

Asn

Thr

270

Leu

Ser

Phe

15

Phe

Gly

Cys

Asp

Phe

95

Glu

Gly

Arg

Asp

Arg

175

Lys

Ala

Glu

Lys

Asp

255

Ile

Asn

Ser

Ile

Gln

Asp

Cys

Cys

80

Leu

Glu

Asp

Pro

Gln

160

Arg

Leu

Ala

Tyr

Glu

240

Ile

Val

Gln

Arg

Lys
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[0005]

305

Ile

Val

Ala

Thr

Pro

Ser

Cys

Trp
370

Val

Glu

Glu

355

Phe

Leu His Asn

385

Ile

Pro

His

<210>
211>
Q12>
213>

<400>

Gly

3
405
PRT
BA

3

Ala Asn Ser

1

Cys

Asn

Gln

Gly

65

Arg

Asn

Val

Asp

Trp
145

Ile

Val

Cys

50

His

Ser

Cys

Gly

Leu

130

Lys

Glu

Asp

35

Leu

Gly

Gly

Ser

Trp

115

Leu

Arg

Val

Asn

340

Gly

Leu

Tyr

His

Phe

Glu

20

Asp

Val

Thr

Trp

Leu

100

Arg

Gln

Met

Pro

325

Met

Asp

Val

Gly

Ile
405

Leu

Ile

Thr

Leu

Cys

Glu

85

Asp

Arg

Cys

Glu

310

His

Leu

Ser

Gly

Val

390

Arg

Glu

Cys

Leu

Pro

Ile

70

Gly

Asn

Cys

His

Lys
150

Asn

Cys

Gly

Leu

375

Tyr

Asp

Glu

Asp

Ala

Leu

55

Asp

Arg

Gly

Ser

Pro

135

Lys

Glu

Ala

Gly

360

Val

Thr

Leu

Phe

Phe

40

Glu

Gly

Phe

Cys
120

Ala

Arg

Cys

Gly

345

Pro

Ser

Lys

Glu

Arg

Glu

25

Trp

His

Ile

Cys

Cys

105

Ala

Val

Ser

38

Ser

330

Ile

Met

Trp

Val

Ala
410

His

10

Glu

Ser

Pro

Gly

Gln

90

Thr

Pro

Lys

His

315

Glu

Leu

Val

Gly

Ser

395

Pro

Ser

Ala

Lys

Cys

Ser

75

Arg

His

Gly

Phe

Leu
155

Val

Gly

Ala

Glu

380

Arg

Gln

Ser

Lys

His

Ala

60

Phe

Glu

Tyr

Tyr

Pro

140

Leu

Met

Asp

Ser

365

Gly

Tyr

Lys

Leu

Glu

Val

45

Ser

Ser

Val

Cys

Lys

125

Cys

Ile

Ser

Arg

350

Phe

Cys

Leu

Ser

Glu

Ile

30

Asp

Leu

Cys

Ser

Leu

110

Leu

Gly

Asp

Asn

335

Gln

His

Gly

Asp

Trp
415

Arg

15

Phe

Gly

Cys

Asp

Phe

95

Glu

Gly

Arg

Gly

320

Met

Asp

Gly

Leu

Trp

400

Ala

Glu

Gln

Asp

Cys

Cys

80

Leu

Glu

Asp

Pro

Lys
160
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[0006]

Met

Lys

Leu

Leu

Asp

225

Asp

Gln

Glu

Asn

305

Met

Asp

Ser

Gly

Tyr

385

Lys

Thr

Lys

Thr

Asn

Thr

Leu

Ser

290

Phe

Ser

Arg

Phe

Cys

370

Leu

Ser

<210>
211>
L2123
L2132

<400>

4
1
P

Arg

Lys

Ala

195

Glu

Lys

Asp

Ile

Asn

275

Ser

Ile

Asn

Gln

His

355

Gly

Asp

Trp

13
RT

A

4

Arg

Leu

180

Ala

Tyr

Glu

Ile

Val

260

Gln

Arg

Lys

Met

Asp

340

Gly

Leu

Trp

Ala

Gln Ser Val Leu

1

Gly

165

Ala

His

Asp

Val

Ala

245

Pro

Ala

Glu

Ile

Val

325

Ala

Thr

Leu

Ile

Pro
405

Asp

Cys

Cys

Leu

Phe

230

Leu

Ile

Gly

Lys

Pro

310

Ser

Cys

Trp

His

His
390

Ser

Gly

Met

Arg

215

Val

Leu

Cys

Gln

Glu

295

Val

Glu

Glu

Phe

Asn

375

Gly

Pro

Ala

Asp

200

Arg

His

His

Leu

Glu

280

Ala

Val

Asn

Gly

Leu

360

Tyr

His

Trp

Val

185

Glu

Trp

Pro

Leu

Pro

265

Thr

Lys

Pro

Met

Asp

345

Val

Gly

Ile

Gln

170

Leu

Ser

Glu

Asn

Ala

250

Asp

Leu

Arg

His

Leu

330

Ser

Gly

Val

Arg

Val

Ile

Lys

Lys

Tyr

235

Gln

Ser

Val

Asn

Asn

315

Cys

Gly

Leu

Tyr

Asp
395

Val

His

Lys

Trp

220

Ser

Pro

Gly

Thr

Arg

300

Glu

Ala

Gly

Val

Thr

380

Lys

Leu

Pro

Leu

205

Glu

Lys

Ala

Leu

Gly

285

Thr

Cys

Gly

Pro

Ser

365

Lys

Glu

Leu

Ser

190

Leu

Leu

Ser

Thr

Ala

270

Trp

Phe

Ser

Ile

Met

350

Trp

Val

Ala

Asp

175

Trp

Val

Asp

Thr

Leu

255

Glu

Gly

Val

Glu

Leu

335

Val

Gly

Ser

Pro

Ser

Val

Arg

Leu

Thr

240

Ser

Arg

Tyr

Leu

Val

320

Gly

Ala

Glu

Arg

Gln
400

Thr Gln Pro Pro Ser Ala Ser Gly Thr Pro Gly Gln

5

39

10

15
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[0007]

Arg

Tyr

Ile

Gly

65

Ser

Ser

Gly

Val

Val

Tyr

50

Ser

Glu

Gly

<210>
211>
212>
<213>

<400>

Thr

Ser
35

Arg

Lys

Asp

Pro

5
111
PRT
BA

5

Gln Ser Val
1

Arg

Tyr

Leu

Ser

65

Arg

Asp

Val

Asp

Ile

50

Gly

Ser

Leu

<210>
211>
212>
213>

<400>

Thr

Val
35

Tyr

Ser

Glu

Val

6
112
PRT
BA

6

Gln Ser Val

1

Arg Val Thr

Ile

20

Trp

Asn

Ser

Glu

Tyr
100

Leu

Ile

20

His

Gly

Lys

Asp

Val
100

Ser

Tyr

Asn

Gly

Ala

85

Val

Thr

Ser

Trp

Asn

Ser

Glu

85

Phe

Cys

Gln

Gln

Thr

70

Asp

Leu

Gln

Cys

Tyr

Ser

Gly

70

Ala

Gly

Ser

Gln

Arg

55

Ser

Tyr

Phe

Pr:6

Thr

Gln

Asn

55

Thr

Ala

Gly

Gly

Leu

40

Pro

Ala

Tyr

Gly

Pro

Gly

Gln

40

Arg

Ser

Tyr

Gly

Leu Thr Gln Pro Pro

5

Ile Ser Cys Thr Gly

Ser

25

Pro

Ser

Ser

Cys

Gly
105

Ser

Ser

25

Leu

Pro

Ala

Tyr

Thr
105

Ser

Ser

40

Ser

Gly

Gly

Leu

Gln

90

Gly

Ala

10

Ser

Pro

Ser

Ser

Cys

90

Lys

Ser

Thr

Val

Ala

75

Ser

Thr

Ser

Ser

Gly

Gly

Leu

75

Ser

Leu

Asn

Ala

Pro

60

Tle

Tyr

Lys

Gly

Asn

Thr

Val

60

Ala

Ser

Thr

Ile

Pro

45

Asp

Ser

Asp

Leu

Thr

Ile

Ala

45

Pro

Ile

Tyr

Val

Gly

30

Lys

Arg

Gly

Ser

Thr
110

Pre

Gly

30

Pro

Asp

Ser

Val

Leu
110

Asn

Leu

Phe

Leu

Asp

95

Val

Gly
15

Ala

Lys

Arg

Gly

Gly

95

Gly

Asn

Leu

Ser

Arg

80

Leu

Leu

Gln

Gly

Leu

Phe

Leu

80

Ser

Thr Ser Gly Thr Pro Gly Gln

10

15

Ser Ser Asn Ile Gly Ala Gly
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[0008]

Phe Asp Val
35

Leu Ile Tyr
50

Ser Gly Ser
65

Arg Ser Glu

Leu Thr Gly

Q210> 7
211> 110
<212> PRT
213> #A
<400> 7
Gln Ser Val
1

Arg Val Thr

Ala Val Asn
35

Ile Tyr Asp
50

Gly Ser Lys
65

Ser Glu Asp

Thr Val Val

<210> 8
211> 112
<212> PRT
Q13> HA

<400> 8
Gln Ser Val
1

Arg Val Thr

Tyr Asp Val
35

20

His Trp Tyr Gln

Gly Asn Ser Asn
55

Lys Ser Gly Thr
70

Asp Glu Ala Asp
85

Trp Met Phe Gly
100

Leu Thr Gln Pro

Ile Ser Cys Ser
20

Trp Tyr Gln Gln

Asn Asn Lys Arg
85

Ser Gly Thr Ser
70

Glu Ala Asp Tyr
85

Phe Gly Gly Gly
100

Leu Thr Gln Pro
5

Ile Ser Cys Thr
20

His Trp Tyr Gln

Gln

40

Arg

Ser

Tyr

Gly

Pro

Gly

Leu

40

Pro

Ala

Tyr

Thr

Pro

Gly

Gln
40

25

Leu

Pro

Ala

Tyr

Gly
105

Ser

Ser

25

Pro

Ser

Ser

Cys

Lys
105

Ser

Ser
25

Leu

41

Pro Gly Thr

Ser Gly Val
60

Ser Leu Ala
75

Cys Ala Thr
90

Thr Lys Leu

Ala Ser Gly
10

Asp Ser Asn

Gly Thr Ala

Gly Val Pro
60

Leu Ala Ile
75

Ser Ser Tyr
90

Leu Thr Val

Ala Ser Gly
10

Ser Ser Asn

Pro Gly Thr

30

Ala Pro
45

Pro Asp

Ile Ser

Trp Gln

Thr Val
110

Thr Pro

Ile Gly
30

Pro Lys
45

Asp Arg

Ser Gly

Thr Ser

Leu Gly
110

Thr Pro

Ile Gly
30

Ala Pro
45

Lys

Arg

Gly

Asp

95

Leu

Gly

15

Ser

Leu

Phe

Leu

Ser
95

Gly
15

Ala

Lys

Leu

Phe

Leu

80

Thr

Gly

Gln

Asn

Leu

Ser

Arg

80

Asn

Gln

Ala

Leu
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[0009]

Leu Ile Tyr
50

Ser Gly Ser
65

Arg Ser Glu
Leu Ser Gly

210> 9
211> 112
<212> PRT
Q13> #HA
<400> 9

Gln Ser Val
1
Arg Val Thr

Thr Val Asn
35

Ile Tyr Gly
50

Gly Ser Lys
65

Ser Glu Asp
Ser Gly Asp

<210> 10
Q211> 121
<212> PRT
213> #A
<400> 10
Leu Thr Gln
1

Ile Ser Cys

His Trp Tyr
35

Arg Asn Asn
50

Lys Ser Gly

Gly

Lys

Asp

Ser
100

Leu

Ile

20

Trp

Asn

Ser

Glu

Val
100

Pro

Thr

20

Gln

His

Thr

Asn

Ser

Glu

85

Val

Thr

Ser

Tyr

Ser

Gly

Ala

85

Val

Pro

Gly

Gln

Arg

Ser

Asn

Gly

70

Ala

Phe

Gln

Cys

Gln

Asn

Thr

70

Asp

Phe

Ser

Ser

Leu

Pro

Ala

Lys

55

Thr

Asp

Gly

Pro

Ser

Gln

Arg

55

Ser

Tyr

Gly

Ala

Ser

Pro

Ser

55

Ser

Arg Pro

Ser Ala

Tyr Tyr

Gly Gly
105

Pro Ser

Gly Ser
25

Leu Pro
40

Pro Ser

Ala Ser

Tyr Cys

Gly Gly
105

Ser Gly

Ser Asn
25

Gly Thr
40
Gly Val

Leu Ala

42

Ser

Ser

Cys

90

Thr

Ala

10

Ser

Gly

Gly

Leu

Gln

90

Thr

Thr

10

Ile

Ala

Pro

Tle

Gly

Leu

75

Gln

Lys

Ser

Ser

Thr

Val

Ala

75

Ser

Lys

Pro

Gly

Pro

Asp

Ser

Val

60

Ala

Ser

Leu

Gly

Asn

Ala

Pro

60

Ile

Tyr

Leu

Gly

Ala

Lys

Arg

60

Gly

Pro

Ile

Tyr

Thr

Thr

Ile

Pro

45

Asp

Ser

Asp

Thr

Gln

Gly

Leu

45

Phe

Leu

Asp

Ser

Asp

Val
110

Pro

Arg

30

Lys

Arg

Gly

Ser

Val
110

Arg

Tyr

30

Leu

Ser

Arg

Arg

Gly

Ser

95

Leu

Gly

15

Ser

Leu

Phe

Leu

Ser

95

Leu

Val

15

Val

Ile

Gly

Ser

Phe

Leu

80

Ser

Gly

Gln

Asn

Leu

Ser

Arg

80

Leu

Gly

Thr

Val

Tyr

Ser

Glu
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[0010]

65

Asp Glu Ala
Arg Val Phe

Ala Ala Pro
115

210> 11
211> 118
<212> PRT
Q213> BA
400> 11

Leu Thr Gln
1
Ile Ser Cys

Trp Tyr Gln
35

Asn Asn Gln
50

Ser Gly Thr
65

Glu Ala Asp
Val Phe Gly

Ala Pro Ser
115

<210> 12
211> 121
<212> PRT
213> F/A

<400> 12
Leu Thr Gln
1

Ile Ser Cys

His Trp Tyr
35

Asp Asn Asn
50

Asp
Gly

100

Ser

Pro

Ser

20

Gln

Arg

Ser

Tyr

Gly

100

Val

Pro
Thr

20

Gln

Asn

Tyr
85
Gly

Val

Pro

Gly

Leu

Pro

Ala

Tyr

85

Gly

Thr

Pro

Gly

Gln

Arg

70

Tyr

Thr

Ser

Ser

Pro

Ser

Ser

70

Cys

Thr

Leu

Ser

Thr

Leu

Pro

Cys

Thr

Leu

Ala

Ser

Gly

Gly

55

Leu

Ser

Lys

Ala

Ser

Pro

Ser

55

Ala

Lys

Phe
120

Ser

Ser

Thr

40

Val

Ala

Ser

Leu

Ser

Ser

Gly

40

Gly

75

80

Ala Trp Asp Asp Ser Leu Asn Gly

90

95

Leu Thr Val Leu Gly GIln Pro Lys

105

Pro

Gly

Asn

25

Ala

Pro

Ile

Tyr

Thr
105

Gly

Asn

25

Thr

Val

43

Thr

10

Ile

Pro

Asp

Ser

Thr

90

Val

Thr

10

Ile

Ala

Pro

Pro

Gly

Lys

Arg

Gly

75

Ser

Leu

Pro

Gly

Pro

Asp

Gly Gln

Asn Asn

Leu Leu

45

Phe Ser

60

Leu Arg

Ser Ser

Gly Gln

Gly Gln

Ala Gly

Lys Leu
45

Arg Phe
60

110

Arg

Ala

30

Ile

Gly

Ser

Thr

Pro
110

Arg

Tyr
30

Leu

Val

15

Val

Tyr

Ser

Glu

His

95

Lys

Val

15

Asp

Tle

Gly

Thr

Asn

Ser

Lys

Asp

80

Val

Ala

Thr

Val

Tyr

Ser
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[0011]

Lys
65

Ser Gly

Thr

Asp Glu Ala Asp

Val

Ala

Val Phe

Ala Pro
115

<210> 13

211> 120
<212> PRT
213> FA

<400> 13

Leu

1

Ile

His

Gly

Lys

65

Asp

Val

Ala

Thr Gln

Ser Cys

Trp Tyr

35

Asn Ile

50

Ser Gly

Glu Ala

Phe Gly

Pro Ser
115

<210> 14

211> 124
<212> PRT
213> FA

<400> 14

Glu
1

Val Gln

Gly
100

Ser

Pro
Thr

20

Gln

Asn

Thr

Asp

Gly

100

Val

Leu

Ser Leu Arg Leu

Trp

Ser

Met Thr
35

Gly Val

20

Trp

Ser

Ser

Tyr

85

Gly

Val

Pro

Gly

Gln

Arg

Ser

Tyr

85

Gly

Thr

Leu

Ser

Val

Trp

Ala

70

Tyr

Gly

Thr

Ser

Ser

Leu

Pro

Ala

70

Tyr

Thr

Leu

Glu

Cys

Arg

Asn

Ser

Cys

Thr

Leu

Ala

Ser

Pro

Ser

55

Ser

Cys

Lys

Phe

Ser

Ala

Gln

Gly

Leu Ala

Ala Ala

Lys Leu
105

Phe Pro
120

Ser Gly

Ser Asn
25

Gly Thr
40

Gly Val

Leu Ala

Ser Ser

Leu Thr
105

Pro
120

Gly Gly

Ala Ser
25

Ala Pro
40

Ser Arg

44

Ile
Trp

90

Thr

Thr

10

Ile

Ala

Pro

Ile

Tyr

90

Val

Gly

10

Gly

Gly

Thr

Ser Gly Leu Arg

75

Asp Asp Ser Leu

Val Leu Gly Gln

Pro

Gly

Pro

Asp

Ser

75

Thr

Leu

Leu

Phe

Lys

His

Gly

Ala

Lys

Arg

60

Gly

Arg

Gly

Val

Thr

Gly

Tyr

Gln

Gly

Leu

45

Phe

Leu

Ser

Gln

Gln

Phe

Leu

45

Ala

110

Arg

Tyr

30

Leu

Ser

Arg

Ala

Pro
110

Pro

Gly

30

Glu

Asp

Ser
Asn

95

Pro

Val

15

Asp

Ile

Gly

Ser

Thr

95

Lys

Gly

15

Asn

Trp

Ser

Glu
80
Gly

Lys

Thr

Val

Tyr

Ser

Glu

80

Leu

Ala

Gly

His

Val

Val
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[0012]

Lys
65

50

Gly Arg Phe

Leu Gln Met

Ala Leu Thr

Pro

Trp

<210>
211>
212>
213>

<400>

Gly
115

15
124
PRT
BA

15

Glu Val Gln

If

Ser

Trp

Ser

Lys

65

Leu

Ala

Pro

Leu

Met

Gly

50

Gly

Gln

Leu

Trp

<210>
211>
2123
213>

<400>

Arg

Thr
35

Val

Arg

Met

Thr

Gly
115

16
122
PRT
BA

16

Asn

Gly
100

Gln

Leu

Leu

20

Trp

Ser

Phe

Asn

Gly

100

Gln

Thr

Ser

85

Arg

Gly

Leu

Ser

Val

Ttp

Thr

Ser

85

Arg

Gly

Ile

70

Leu

Ser

Thr

Glu

Cys

Arg

Asn

Ile

70

Leu

Ser

Thr

b5

Ser

Arg

Gly

Leu

Ser

Ala

Gln

Gly

55

Ser

Arg

Gly

Leu

Glu Val Gln Leu Leu Glu Ser

1

5

Ser Leu Arg Leu Ser Cys Ala

20

Ser Met Asn Trp Val Arg Gln

35

Arg

Ala

Trp

Val
120

Gly

Ala

Ala

40

Ser

Arg

Ala

Trp

Val
120

Gly

Ala

Ala
40

Asp Asn

Glu Asp
90

Met Arg
105

Thr Val

Gly Gly
10

Ser Gly
25

Pro Gly

Arg Thr

Asp Asn

Glu Asp
90

Met Arg
105

Thr Val

Ser

75

Thr

Phe

Thr

Leu

Phe

Lys

His

Ser

75

Thr

Phe

Thr

60

Lys

Asn

Thr

Ala Val Tyr

Pro

Ser

Val

Thr

Gly

Tyr

60

Lys

Ala

Pro

Ser

Gly Gly Leu Val

10

Ser Gly Phe Thr

25

Pro Gly Lys Gly

45

Asn

Gln

Phe

Leu

45

Ala

Asn

Val

Asn

Gln

Phe

Trp
110

Pro

Gly

30

Glu

Asp

Thr

Tyr

Trp
110

Pro

Ser
30

Leu Tyr
80

Tyr Cys
95

Phe Asp

Gly Gly
15

Asn His

Trp Val

Ser Val

Leu Tyr
80

Tyr Cys
95

Phe Asp

Gly Gly
15

Ser Tyr

Leu Glu Trp Val

45
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[0013]

Ser

Lys
65

Ala
50

Ile

Ser

Gly Arg Phe

Leu Gln Met

Ala Arg Asp

Gly

Gln

<210>
211>
212>
213>

<400>

Gly
115

17
124
PRT
BA

17

Glu Val Gln
1

Ser

Tyr

Ala

Lys

65

Leu

Ala

Pro

Leu

Met

Val

50

Gly

Gln

Leu

Trp

<210>
<2115
212>
213>

<400>

Arg

Ser

35

Ile

Arg

Met

Thr

Gly
115

18
124
PRT
BA

18

Asn
Arg

100

Thr

Leu

Leu

20

Trp

Ser

Phe

Asn

Gly

100

Gln

Gly

Thr

Ser

85

Arg

Leu

Leu

Ser

Val

Tyr

Thr

Ser

85

Arg

Gly

Ser

Ile

70

Leu

Val

Val

Glu

Cys

Arg

Asp

Ile

70

Leu

Ser

Thr

Gly

55

Ser

Arg

Arg

Thr

Ser

Ala

Gln

Gly

55

Ser

Arg

Gly

Leu

Gly

Arg

Ala

Gly

Val
120

Gly

Ala

Ala

40

Ser

Arg

Ala

Trp

Val
120

Glu Val Gln Leu Leu Glu Ser Gly
1 5

Ser Leu Arg Leu Ser Cys Ala Ala

20

Trp Met Ser Trp Val Arg Gln Ala

Ser

Asp

Glu

Ile

105

Thr

Gly

Ser

25

Pro

Asn

Asp

Glu

Met

105

Thr

Gly

Thr

Asn

Asp

90

Tyr

Ser

Gly

10

Gly

Gly

Lys

Asn

Asp

90

Arg

Val

Tyr

Ser

75

Thr

Asp

Leu

Phe

Lys

Tyr

Ser

75

Thr

Phe

Thr

Tyr

60

Lys

Ala

Ala

Val

Thr

Gly

Tyr

60

Lys

Ala

Pro

Ser

Ala

Asn

Val

Phe

Gln

Phe

Leu

45

Ala

Asn

Met

Asn

Gly Leu Val Gln
10

Ser Gly Phe Thr Phe

25

Asp

Thr

Tyr

Asp
110

Pro

Ser

30

Glu

Asp

Thr

Tyr

Trp
110

Pro

Ser
30

Ser Val

Leu Tyr
80

Tyr Cys
95

Met Trp

Gly Gly
15

Ser Asn

Trp Val

Ser Val

Leu Tyr
80

Tyr Cys
95

Phe Asp

Gly Gly
15

Ser Tyr

Pro Gly Lys Gly Leu Glu Trp Val

46
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[0014]

Ser

Lys

65

Leu

Ala

Pro

Gly

50

Gly

Gln

Leu

Trp

<210>
211>
<212>
2152

<400>

35

Val

Arg

Met

Thr

Gly
115

19
115
PRT
BA

19

Glu Val Gln

1

Ser

Gly

Ser

Gly

65

Gln

Arg

Val

Leu

Met

Val

50

Arg

Met

Met

Thr

<210>
<2115
<212>
213>

<400>

Arg

His
35

Ile

Phe

Asn

Gly

Ser
115

20
126
PRT
BN

20

Ser

Phe

Asn

Gly

100

Gln

Leu

Leu

20

Trp

Tyr

Thr

Ser

Arg
100

Trp

Thr

Ser

85

Arg

Gly

Leu

Ser

Val

Ser

Ile

Leu

85

Ala

Asn

Ile

70

Leu

Ser

Thr

Glu

Cys

Arg

Gly

Ser

70

Arg

Phe

Gly

55

Ser

Arg

Gly

Leu

Ser

Ala

Gln

Gly

55

Arg

Ala

Asp

40

Ser

Arg

Ala

Trp

Val
120

Gly

Ala

Ala

40

Ser

Asp

Glu

Ile

Arg

Asp

Glu

Met

105

Thr

Gly

Ser

25

Pro

Thr

Asn

Asp

Trp
105

Thr

Asn

Asp

90

Arg

Val

Gly

10

Gly

Gly

Tyr

Ser

Thr
90

Gly

His

Ser

75

Thr

Phe

Thr

Leu

Phe

Lys

Tyr

Lys

75

Ala

Gln

Tyr

60

Lys

Ala

Pro

Ser

Val

Thr

Gly

Ala

60

Asn

Val

Gly

45

Ala

Asn

Val

Asn

Gln

Phe

Leu

45

Asp

Thr

Tyr

Thr

Asp

Thr

Tyr

Trp
110

Pro

Ser

30

Glu

Ser

Leu

Tyr

Leu
110

Ser

Leu

Tyr

95

Phe

Gly

15

Ser

Trp

Val

Tyr

Cys

95

Val

Val

Tyr

80

Cys

Asp

Gly

Tyr

Val

Lys

Leu

80

Ala

Thr

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val GIn Pro Gly Gly

1

5

10

15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asn Tyr

20

25

47
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[0015]

Ala

Ala

Lys

65

Leu

Ala

Val

Met

Val

50

Gly

Gln

Arg

Thr

<210>
211>
<212>
213>

<400>

Ser
35

Ile

Arg

Met

Asp

Val
115

21
133
PRT
BA

21

Glu Val Gln

1

Ser

Ala

Ser

Lys

65

Leu

Ala

Tyr

Gly

Leu

Met

Gly

50

Gly

Gln

Arg

Trp

Pro
130

<210>
211>
2122
<213>

<400>

Arg

Thr
35

Val

Arg

Met

Ala

Gly
115

Ser

22
133
PRT
BA

22

Trp

Ser

Phe

Asn

Arg

100

Thr

Leu

Leu

20

Trp

Ser

Phe

Asn

Asp

100

Gln

Val

Val

Tyr

Thr

Ser

85

Gly

Ser

Leu

Ser

Val

Trp

Thr

Ser

85

Ser

Gly

Phe

Arg

Asp

Ile

70

Leu

Arg

Ala

Glu

Cys

Arg

Asn

Ile

70

Leu

Ser

Thr

Gln

Gly

55

Ser

Arg

Thr

Ser

Ser

Ala

Gln

Gly

55

Ser

Arg

Ser

Leu

Ser

40

Arg

Arg

Ala

Phe

Thr
120

Gly

Ala

Ala

40

Ser

Arg

Ala

Ala

Val
120

Pro

Glu

Asp

Glu

Asp

105

Lys

Gly

Ser

25

Pro

Arg

Asp

Glu

Gly

105

Thr

Gly

Lys

Asn

Asp

90

Tyr

Gly

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Arg

Val

Lys

Tyr

Ser

75

Thr

Trp

Pro

Leu

Phe

Lys

His

Ser

75

Thr

Trp

Thr

Gly

Tyr

60

Lys

Ala

Gly

Ser

Val

Thr

Gly

Tyr

60

Lys

Ala

Ala

Ser

Leu

45

Ser

Asn

Val

Gln

Val
125

Gln

Phe

Leu

45

Ala

Asn

Val

Gly

Ala
125

Glu

Asp

Thr

Tyr

Gly

110

Phe

Pro

Asn

30

Glu

Asp

Thr

Tyr

Ser

110

Ser

Trp

Ser

Leu

Tyr

95

Thr

Gly

15

Asn

Trp

Ser

Leu

Tyr

95

Leu

Thr

Val

Val

Tyr

80

Cys

Leu

Gly

Tyr

Val

Val

Tyr

80

Cys

Asp

Lys

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

48
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[0016]

Ser Leu
Trp Met

Ser Gly
50

Lys Gly
65

Leu Gln
Ala Leu
Pro Trp

Gly Pro
130

<210>
211>
212>
<213>

<400>
Glu Val
1

Ser Leu
Gly Met
Ser Gly

50
Lys Gly
65
Leu Gln
Ala Arg

Gly Gln

Ser Val
130

Arg

Thr
35

Val

Arg

Met

Thr

Gly
115

Ser

23
131
PRT
A

23

Gln

Arg

His

35

Ile

Arg

Met

Asn

Gly

Phe

Leu

20

Trp

Ser

Phe

Asn

Gly

100

Gln

Val

Leu

Leu

20

Trp

Asn

Phe

Asn

Arg

100

Thr

Ser

Val

Trp

Thr

Ser

85

Arg

Gly

Phe

Leu

Ser

Val

Trp

Thr

Ser

85

Ala

Leu

Cys

Arg

Asn

Ile

70

Leu

Ser

Thr

Glu

Cys

Arg

Asn

Ile

70

Leu

Thr

Val

Ala

Gln

Gly

55

Ser

Arg

Gly

Leu

Ser

Ala

Gln

Gly

55

Ser

Arg

Arg

Thr

Ala

Ala

40

Ser

Arg

Ala

Trp

Val
120

Gly

Ala

Ala

40

Gly

Arg

Ala

Ser

Val
120

Ser

25

Pro

Arg

Asp

Glu

Met

105

Thr

Gly

Ser

25

Pro

Ser

Asp

Glu

Gly

105

Thr

49

10

Gly

Gly

Thr

Asn

Asp

90

Arg

Val

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Tyr

Ser

Phe

Lys

His

Ser

75

Thr

Phe

Thr

Leu

Phe

Lys

Gly

Ser

75

Thr

Tyr

Ala

Thr

Gly

Tyr

60

Lys

Ala

Pro

Ser

Val

Thr

Gly

Tyr

60

Lys

Ala

Tyr

Ser

Phe

Leu

45

Ala

Asn

Val

Asn

Ala
125

Gln

Phe

Leu

45

Ala

Asn

Val

Phe

Thr
125

Gly

30

Glu

Asp

Thr

Tyr

Trp

110

Ser

Pro

Ser

30

Glu

Asp

Thr

Tyr

Asp

110

Lys

15

Asn

Trp

Ser

Leu

Tyr

95

Phe

Thr

Gly

15

Gly

Trp

Ser

Leu

Tyr

95

Ser

Gly

His

Val

Val

Tyr

80

Cys

Asp

Lys

Gly

Tyr

Val

Val

Tyr

80

Cys

Trp

Pro
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[0017]

<210> 24
211> 339
<212> DNA
213> A

<400> 24
cagtctgtge tgactcagcce

tcctgetetg gaagcagetce
ccaggaacgg cccccaaact
gaccgattct ctggctccaa
tccgaggatg aggctgatta
gtgctttteg gecggaggaac
210> 25

11> 333

<212> DNA

Q13> #HA

<400> 25
cagtctgtge tgactcagcc

tcctgecactg ggagcagetce
ctcccaggaa cggeccccaa
cctgaccgat tctctggetc
cggtccgagg atgaggetge
ttcggecggag gaaccaagcet
210> 26

<211> 336

<212> DNA

Q13> #A

<400> 26
cagtctgtge tgactcagcc

tcctgecactg ggagcagetc
ctcccaggaa cggeccccaa
cctgaccgat tctctggete
cggtccgagg atgaggetga
atgttcggcg gaggaaccaa
Q210> 27

211> 330

<212> DNA

Q213> FHA

<400> 27
cagtctgtge tgactcagcce

tcttgttctg gaagcgactc
ccaggaacgg cccccaaact
gaccgattct ctggctccaa
tccgaggatg aggctgatta

ggcggaggaa ccaagctgac

accctcageg
caacattggg
cctcatctat
gtctggeacc
ttactgccag

caagctgacg

accctcageg
caacatcggg
actcctcatce
caagtctggc
ttattactgc

gacggtccta

accctcaacg
caacatcggg
actcctcate
caagtctgge
ttattactgt

gctgacggtce

accctcagceg
caacatcgga
cctcatctat
gtctggeacc
ttactgcagc

ggtcctaggt

tctgggacce
aataattatg
aggaataatc
tcagcctece
tcctatgaca

gtcctaggt

tctgggaccce
gcaggttatg
tatggtaaca
acctcagcct
agctcatatg

ggt

tctgggacce
gcaggttttg
tatggtaaca
acctcagect
gctacttgge

ctaggt

tctgggacce
agtaatgctg
gacaataata
tcagcctece

tcatatacaa

50

ccgggeagag
tatcctggta
agcggcececte
tggccatcag

gcgacctgag

ccgggeagag
atgtacactg
gcaatcggcece
ccectggecat

taggcagcga

ccgggeagag
atgtacactg
gcaatcggcec
ccctggecat

aagacactct

ccgggeagag
ttaattggta
agcgacccte
tggccatcag

gcagcaacac

ggtcaccatc
tcagcagcetc
aggggtcect

tgggctecegg

tggtcectat

ggtcaccatc
gtatcagcag
ctcaggggtce
cagtgggcetc

cctegtggtg

ggtcaccatc
gtatcagcag
ctcaggggtc
cagtgggcte

gactggttgg

ggtcaccatc
tcagcagctc
aggggtcect

tgggctcegg

tgtcgtatte

60
120
180
240
300
339

60
120
180
240
300
333

60
120
180
240
300
336

60
120
180
240
300
330
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[0018]

<210> 28

211> 336
<212> DNA
213> A

<400> 28
cagtctgtge tgactcagcce

tcctgecactg ggagcagetce
ctcccaggaa cggeccccaa
cctgaccgat tctctggete
cggtccgagg atgaggetga
gtattcggeg gaggaaccaa
210> 29

211> 336

<212> DNA

Q13> #HA

<400> 29
cagtctgtge tgactcagcc

tcctgecactg ggagcagetce
ctcccaggaa cggeccccaa
cctgaccgat tctctggetc
cggtccgagg atgaggetga
gtattcggecg gaggaaccaa
210> 30

<211> 336

<212> DNA

Q13> #A

<400> 30
cagtctgtge tgactcagcc

tcctgecactg ggagcagetc
ctcccaggaa cggeccccaa
cctgaccgat tctctggete
cggtccgagg atgaggetga
gtgttcggeg gaggaaccaa
<210> 31

11> 333

<212> DNA

Q213> FHA

<400> 31
cagtctgtge tgactcagcce

tecctgttetg gaagcagetc
ccaggaacgg cccccaaact
gaccgattct ctggctccaa
tccgaggatg aggctgatta

ttcggceggag gaaccaagcet

accctcageg
caacatcggg
actcctcate
caagtctggc
ttattactgc

gctgacggte

accctcageg
caacatcggg
actcctcatce
caagtctggc
ttattactgc

gctgacggtc

accctcageg
caacattggg
actcctcate
caagtctgge
ttattactgt

gctgacggtce

accctcagceg
caacatcgga
cctcatctat
gtctggeacc
ttactgcagc

gacggtccta

tctgggacce
gcagcttatg
tatggcaata
acctcagcect
cagtcctatg

ctaggt

tctgggaccce
gcagcttatg
tatggcaata
acctcagcct
cagtcctatg

ctaggt

tctgggacce
gegggttatg
tataggaata
acctcagect
gcagcatggg

ctaggt

tctgggacce
aataatgctg
agtaataatc
tcagcctece
tcatatacaa

ggt

51

ccgggeagag
atgtacactg
ataagcgacc
ccctggecat

acagcagcect

ccgggeagag
atgtacactg
ataagcgacc
ccectggecat

acagcagcct

ccgggcagag
ttgtacattg
atcatcggcc
ccctggecat

atgacagect

ccgggeagag
taaactggta
agcggcececte
tggccatcag

gcagcagcac

ggtcaccatc
gtatcagcag
ctcaggggtc
cagtgggctc

gagtggttcg

ggtcaccatc
gtatcagcag
ctcaggggtce
cagtgggcetc

gagtggttcg

ggtcaccatc
gtatcagcag
ctcaggggtc
cagtgggcte

gaatggtegg

ggtcaccatc
tcagcagctc
aggggtcect

tgggctcegg

tcatgtggta

60
120
180
240
300
336

60
120
180
240
300
336

60
120
180
240
300
336

60
120
180
240
300
333
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[0019]

<210> 32

211> 336
<212> DNA
213> A

<400> 32
cagtctgtgc

leéctecacte
ctccecaggaa
cctgaccgat
cggteegagg
gtattcggeg
<210> 33
11> 333
<212> DNA
Q213> A

<400> 33
cagtctgtge

téctecacteg
ctcccaggaa
cctgaccgat
cggteegagg
ttcggeggag
210> 34
211> 372
<212> DNA
Q213> A

<400> 34
gaggtgcage

tcctgtgeag
ccagggaagg
gcagactctg
ctgcaaatga
agaagtggct

accgtgacta
210> 35

Q11> 372

<212> DNA
213> HA

<400> 35
gaggtgcage

tcctgtgeag
ccagggaagg
gcagactctg

ctgcaaatga

tgactcagce
ggaccagctc
cggeeccccaa
tetetggete
atgaggctga

gaggaaccaa

tgactcagcc
ggagcagctc
cggeececcaa
tctetggete
atgaggctga

gaaccaagct

tgttggagtc
cctctggatt
ggctggagtg
tgaagggcecg
acagcctgag
ggatgcgett

gt

tgttggagtc
cctctggatt
ggctggagtg
tgaagggeeg

acagcctgag

accctcageg
caacatcggg
actcctcate
caagtctggc
ttattactgt

gctgacggte

accctcageg
caacatcggg
actcctcatce
caagtctggc
ttattactgc

gacggtccta

tgggggagge
cacctttggt
ggtategggt
attcaccatc
agccgaggac

cccaaactgg

tgggggaggc
cacctttggt
ggtatcgggt
attcaccatc

agccgaggac

tctgggacce
gcaggttatg
tatgataaca
acctcagcect
gcagcatggg

ctaggt

tctgggaccce
gcaggttatg
tatggtaaca
acctcagcct
agctcatata

ggt

ttggtacage
aatcattgga
gttagttgga
tccagagaca
actgccgtgt

ttcgaccect

ttggtacagce
aatcattgga
gttagttgga
tccagagaca

actgccgtgt

52

ccgggeagag
atgtacactg
acaatcggcc
ccctggecat

atgacagcct

ccgggeagag
atgtacactg
tcaatcggcee
ccectggecat

caagaagcgc

ctggggggte
tgacctgggt
atggcagtag
attccaagaa
attactgtgc

ggggcreaagg

ctggggggte
tgacctgggt
atggcagtag
attccaagaa

attactgtgc

ggtcaccatc
gtatcagcag
ctcaggggtc
cagtgggctc

gaacggtgtg

ggtcaccatc
gtatcagcag
ctcaggggtce
cagtgggcetc

cactctcgtg

cctgagactc
ccgecagget
gacgcactat
cacgctgtat
cctgacaggg

taccctggtce

cctgagacte
ccgecagget
gacgcactat
cacgctgtat

cctgacaggg

60
120
180
240
300
336

60
120
180
240
300
333

60
120
180
240
300
360
372

60
120
180
240
300
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[0020]

agaagtggct ggatgcgett cccaaactgg ttcgacccct ggggeccaagg taccetggte

accgtgacta gt

<210> 36
<211> 366
<212> DNA
213> #HA

<400> 36
gaggtgcage tgttggagtc

tcctgtgeag cctetggatt
ccagggaagg ggctggagtg
gcagactccg tgaagggceceg
ctgcaaatga acagcctgag
cgggttecggg gaatctatga
actagt

210> 37

211> 372

<212> DNA

Q13> #HA

<400> 37
gaggtgcage tgttggagtc

tcctgtgecag cctctggatt
ccagggaagg ggctggagtyg
gcagactccg tgaagggcceg
ctgcaaatga acagcctgag
agaagtggct ggatgegett
accgtgacta gt

<210> 38

211> 372

<212> DNA

Q13> HA

<400> 38
gaggtgcage tgttggagtc

tcectgtgecag cctetggatt
ccagggaagg ggctggagtg
gcagactctg tgaagggcceg
ctgcaaatga acagcctgag
agaagtggct ggatgcgett
accgtgacta gt

<210> 39

<211> 345

<212> DNA

Q213> HA

<400> 39

tgggggaggce
cacctttagt
ggtctcaget
gttcaccatc
agccgaggac

tgcatttgat

tgggggaggce
caccttcagt
ggtggecagtt
attcaccatc
agccgaggac

cccaaactgg

tgggggaggc
cacctttagt
ggtatcgggt
gttcaccatc
agccgaggac

cccaaactgg

ttggtacagce
agttatagca
attagtggta
tccagagaca
actgcecgtgt

atgtggggcee

ttggtacagc
agcaactaca
atatcatatg
tccagagaca
actgccatgt

ttcgaccecet

ttggtacage
agctattgga
gttagttgga
tccagagaca
actgcegtgt

ttegacecet

ctggggggte
tgaactgggt
gtggtggtag
attccaagaa
attactgtge

agggtaccct

ctggggggte
tgagctgggt
atggaagcaa
attccaagaa

attactgtge

ggggcceaagg

ctggggggtce
tgagctgggt
atggcagtag
attccaagaa
attactgtgce

ggggecaggs

cctgagactc
ccgeecagget
cacatactac
cacgectgtat
gagagatcga

ggtcaccgtg

cctgagactc
ccgccagget
taaatactac
cacgctgtat
cctgacaggg

taccetggtc

cctgagactc
ccgceccagget
gacgcactat
cacgctgtat
cctgacaggg

taccctggte

gaggtgcage tgttggagtc tgggggagge ttggtacage ctggggggte cctgagactce

53

360
372

60
120
180
240
300
360
366

60
120
180
240
300
360
372

60
120
180
240
300
360
372

60
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[0021]

tcctgtgeag
ccaggcaagg
gactccgtga
caaatgaaca

gcttttgata

<210> 40

cctectggatt
ggctggagtyg
agggcagatt
gcctgagage

tctggggeca

211>
212>
213>

<400>

351
DNA
BA

40

gaggtgcage tgttggagtce

tcectgtgeag
ccagggaagg
tcagactccg
ctgcaaatga

ggacgtacct

<210> 41

cctctggatt
ggctggagty
tcaagggacg
acagcctgag

ttgactactg

211>
212>
213>

<400>

372
DNA

BA
41

gaggtgcage tgttggagtce

tcctgtgeag
ccagggaagg
gcagactctg
ctgcaaatga
agcagcageg

accgtgacta

<210> 42

cctctggatt
ggctggagty
tgaagggceg
acagcctgag
ccgggaggtg

gt

211>
212>
<213>

<400>

372
DNA
BA

42

gaggtgcage tgttggagtc

tcetgtgeag
ccagggaagg
gcagactctg
ctgcaaatga
agaagtggct
accgtgacta
<210> 43

<211> 366
<212> DNA

cctectggatt
ggctggagtyg
tgaagggeeg
acagcctgag
ggatgegett

gt

caccttcagt
ggtctcagtt
caccatctce
cgaggacact

aggtaccctg

tgggggaggc
cacctttage
ggtggctgtt
attcaccatc
agccgaggac

gggccaaggt

tgggggaggc
cacctttaac
ggtatcgggt
attcaccatc
agccgaggac

ggeeggetea

tgggggaggc
cacctttggt
ggtatcgggt
attcaccatc
agccgaggac

cccaaactgg

agctatggca
atttatagcg
agagacaatt
gcegtgtatt

gtcaccgtga

ttggtacagce
aactatgcga
atatcatatg
tccagagaca
actgcecgtgt

accctggtca

ttggtacage
aactatgcca
gttagttgga
tccagagaca
actgccgtgt

cttgactact

ttggtacagc
aatcattgga
gttagttgga
tccagagaca
actgcegtgt

ttcgaccect

54

tgcactgggt
gtggtagcac
ccaagaacac
actgtgcgag

ctagt

ctggggggte
tgagctgggt
acggaaggga
attccaagaa
attactgtge

ccgtgactag

ctggggggte
tgacctgggt
atggcagtag
attccaagaa

attactgtge

ggggcceaagg

ctggggggte
tgacctgggt
atggcagtag
attccaagaa
attactgtge

ggggecaagg

ccgeecagget
atactacgca
gctgtatetg

gatgggaagg

cctgagactc
ccgccagtet
gaagtactac
cacgctgtat
gagagatcgg

t

cctgagactc
ccgeecagget
gacgcactat
cacgctgtat
gagagcggat

taccctggte

cctgagactc
ccgccagget
gacgcactat
cacgctgtat
cctgacaggg

taccctggte

120
180
240
300
345

60
120
180
240
300
351

60
120
180
240
300
360
372

60
120
180
240
300
360
372
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[0022]

213>
<400>

BA
43

gaggtgcage

tcctgtgeag

ccaggcaagg

gcagactctg

ctgcaaatga

gcecaccegea

actagt

<210>
211>
<212>
<213>

<400>

44
13
PRT
BA

44

Ser Gly Ser
1

<210>
211>
212>
213>

<400>

45
14
PRT
A

45

Thr Gly Ser
1

<210>
AN
<212>
213>

<400>

46
14
PRT
BA

46

Thr Gly Ser
1

<210>
211>
212>
<2132

<400>

47
13
PRT
BA

47

Ser Gly Ser
1

<210>
2117
<212>
213>

<400>

48
14
PRT
BA

48

Thr Gly Ser
1

<210>
211>
<2127

49
13
PRT

tgttggagte tgggggagsc
cctetggatt caccttcagt
ggctggagty ggtectetggt
tgaagggcecg attcaccate
acagcctgag agccgaggac

gtggctacta ttactttgac

ttggtacage
ggctatggcea
attaattgga
tccagagaca
actgeccgtgt

tcetggggece

ctggggggte
tgcactgggt
atggtggtag
attccaagaa
attactgtgc

agggtaccct

Ser Ser Asn Ile Gly Asn Asn Tyr Val Ser

5

Ser Ser Asn Ile Gly Ala Gly Tyr Asp Val His
5 10

Ser Ser Asn Ile Gly Ala Gly Phe Asp Val His

5

Asp Ser Asn Ile Gly Ser

5

Ser Ser Asn Ile Gly Ala
5

10

10

10

10

55

Asn Ala Val Asn

Ala Tyr Asp Val His

cctgagactc
ccgeccagget
cacaggttat
cacgctgtat
gagaaatcga

ggtcaccgtg

60
120
180
240
300
360
366
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[0023]

213>
<400>

BA
49

Ser Gly Ser
1

<2107
211>
212>
213>

<400>

50
14
PRT
A

50

Thr Gly Ser
1

<210>
21>
<2122
L2L32

<400>

51
13
PRT
BA

51

Ser Gly Ser
1

<210>
<2117
<212>
213>

<400>

52
14
PRT
BA

52

Thr Gly Thr

1

<210>
211>
212>
<2137

<400>

53
14
PRT
A

53

Thr Gly Ser
1

<210>
211>
212>
13>

<400>

54
6
PRT
BA

54

Arg Asn Asn

1

<210>
211>
212>
<213>

<400>

55
6
PRT

BA
55

Gly Asn Ser
1

<210>
<2117

56
6

Ser

Ser

Ser

Ser

Ser

Gln

Asn

Ser Asn

5

Ser Asn
5

Ser Asn
5

Ser Asn

5

Ser Asn

Arg Pro

Arg Pro

Ile Arg Ser Asn Thr Val Asn
10

Ile Gly Ala Gly Tyr Val Val His
10

Ile Gly Asn Asn Ala Val Asn

10

Ile Gly Ala Gly Tyr Asp Val His
10

Ile Gly Ala Gly Tyr Asp Val His
10

56
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<212> PRT
213> #HA

<400> 56
Gly Asn Ser Asn Arg Pro
1 5

<210> 57
211> 6
<212> PRT
Q13> HA

<400> 57
Asp Asn Asn Lys Arg Pro
1 5

<210> 58
211> 6
<212> PRT
213> #HA

<400> 58

Gly Asn Asn Lys Arg Pro
1 5

<210> 59
211> 6
<212> PRT
Q13> A

<400> 59
Gly Asn Ser Asn Arg Pro
1 5

<210> 60

211> 6

<212> PRT

213> #HA

<400> 60

Arg Asn Asn His Arg Pro
1 5

<210> 61
211> 6
<212> PRT
213> #HA
<400> 61

Ser Asn Asn Gln Arg Pro
1 5

210> 62

<C211> 6

<212> PRT

213> #HA

<400> 62

Asp Asn Asn Asn Arg Pro
1 5

210> 63
[0024]

57
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[0025]

211>
212>
213>

<400>

63

Gly Asn Ile Asn Arg Pro

1

<210>
211>
212>
213>

<400>

Gln Ser Tyr Asp
1

<210>
211>
212>
213>

<400>

1

<210>
211>
212>
213>

<400>

Ala Thr Trp Gln

1

<210>
211>
212>
213>

<400>

5

64
13
PRT
BA

64

65
10
PRT
BN

65

Ser Ser Tyr Val Gly Ser Asp Leu Val
5

66
11
PRT
BA

66

67
10
PRT
BN

67

Ser Ser Tyr Thr Ser Ser Asn Thr Val

1

<210>
211>
212>
213>

<400>

Gln Ser Tyr Asp
1

<210>
211>
212>
213>

<400>

Gln Ser Tyr Asp

1

5

68
11
PRT
BN

68

69
12
PRT
BN

69

58

Ser Asp Leu Ser Gly
5

Asp Thr Leu Thr Gly
5

Ser Ser Leu Ser Gly
5

Ser Ser Leu Ser Gly
5

Pro Tyr Val Leu

10

Val
10

Trp Met

10

Val
10

Ser Val

10

Asp Val Val
10
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[0026]

<210>
211>
212>
213>

<400>

Ala Ala Trp Asp

1

<210>
211>
<212>
K213

<400>

Ser Ser Tyr Thr

1

<210>
211>
L1
<213>

<400>

Ala Ala Trp Asp

1

<210>
211>
<212>
23

<400>

Ser Ser Tyr Thr
1

<210>
211>
212>
<213>

<400>

Asn His Trp Met

1

<210>
<2115
<212>
<213>

<400>

Asn His Trp Met

1

<210>
211>
212y
<213>

<400>

Ser Tyr Ser Met

1

70
11
PRT
BA

70

71
11
PRT
BA

71

72
11
PRT
BA

T2

73
10
PRT
BA

73

74
5
PRT
BA
74

5
5
PRT
BA
75

76
5
PRT
BA
76

Thr

Thr
5

Asn

59

Asp Ser Leu Asn Gly
5

Ser Ser Ser Thr His
5

Asp Ser Leu Asn Gly
5

Arg Ser Ala Thr Leu
5
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[0027]

<210>
211>
<212>
213>

<400>

Ser Asn Tyr Met
1

<210>
211>
212>
213>

<400>

Ser Tyr Trp Met

1

<210>
211>
212>
<213>

<400>

Ser Tyr Gly Met
1

<210>
211>
<212>
<213>

<400>

Asn Tyr Ala Met

1

<210>
211>
<212>
213>

<400>

Asn Tyr Ala Met
1

<210>
211>
212>
213>

<400>

Asn His Trp Met

1

<210>
211>
212>
<213>

<400>

Gly Tyr Gly Met
1

s
5
PRT
BN
77

78
5
PRT
BN
78

79
5
PRT
BA
79

80
5
PRT
BA
80

81
5
PRT
BA
81

82
5
PRT
BA
82

83
5
PRT
A
83

60

5

Ser

His
5

Ser

Thr
5

Thr

His
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210> 84

211> 18

<212> PRT

Q213> /A

<400> 84

Ser Gly Val Ser Trp Asn Gly Ser Arg Thr His Tyr Ala Asp Ser Val
1 5 10 15

Lys Gly

<210> 85

211> 18

<212> PRT

Q213> A

<400> 85

Ser Gly Val Ser Trp Asn Gly Ser Arg Thr His Tyr Ala Asp Ser Val
1 5 10 15

Lys Gly

<210> 86

211> 18

<212> PRT

Q13> A

<400> 86

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

Lys Gly

210> 87

211> 18

<212> PRT

213> HA

<400> 87

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

Lys Gly

<210> 88

211> 18

<212> PRT

Q213> /A

<400> 88

Ser Gly Val Ser Trp Asn Gly Ser Arg Thr His Tyr Ala Asp Ser Val
1 5 10 15

Lys Gly

[0028]

61
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[0029]

<210>
211>
<212>
<213>

<400>

1

Gly

<210>
211>
<212>
213>

<400>

89
17
PRT
BA

89

Ser Val Ile Tyr Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val Lys
5

10 15

90
18
PRT
BA

90

Ala Val Ile Ser Tyr Asp Gly Arg Glu Lys Tyr Tyr Ser Asp Ser Val

1

Lys Gly

<210>
211>
212>
<213>

<400~

5 10 15

91
18
PRT
BN

91

Ser Gly Val Ser Trp Asn Gly Ser Arg Thr His Tyr Ala Asp Ser Val
1 :

Lys Gly

<210>
211>
212>
<213>

<400>

5 10 15

92
18
PRT
BA

92

Ser Gly Val Ser Trp Asn Gly Ser Arg Thr His Tyr Ala Asp Ser Val
1 :

Lys Gly

<210>
211>
212>
213>

<400>

5 10 15

93
18
PRT
BA

93

Ser Gly Ile Asn Trp Asn Gly Gly Ser Thr Gly Tyr Ala Asp Ser Val
1 :

Lys Gly

5 10 15

62
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[0030]

<210>
211>
212>
213>

<400>

94
15
PRT
BA

94

Thr Gly Arg Ser Gly Trp Met Arg Phe Pro Asn Trp Phe Asp Pro

1

<210>
211>
<212>
K213

<400>

5 10 15

95
15
PRT
BA

95

Thr Gly Arg Ser Gly Trp Met Arg Phe Pro Asn Trp Phe Asp Pro

1

<210>
211>
L1
<213>

<400>

5 10 15

96
13
PRT
BA

96

Asp Arg Arg Val Arg Gly Ile Tyr Asp Ala Phe Asp Met
1 5

<210>
211>
<212>
23

<400>

10

97
15
PRT
BA

97

Thr Gly Arg Ser Gly Trp Met Arg Phe Pro Asn Trp Phe Asp Pro

1

<210>
211>
212>
<213>

<400>

5 10 15

98
15
PRT
BA

98

Thr Gly Arg Ser Gly Trp Met Arg Phe Pro Asn Trp Phe Asp Pro
1 5

<210>
<2115
<212>
<213>

<400>

10 15

99
1
PRT

BA
99

Met Gly Arg Ala Phe Asp Ile
1 5

<210>
211>
212y
<213>

<400>

100
8
PRT
BA

100

Asp Arg Gly Arg Thr Phe Asp Tyr
1 5

63
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[0031]

<210>
211>
212>
<213>

<400>

Ala Asp Ser Ser Ser Ala Gly Arg Trp Ala Gly Ser Leu Asp Tyr
1 5 10

<210>
211>
212>
213>

<400>

1

<210>
211>
212>
<213>

<400>

101
15
PRT

BA
101

102
15
PRT
A

102

.

103
13
PRT
BA

103

15

Thr Gly Arg Ser Gly Trp Met Arg Phe Pro Asn Trp Phe Asp Pro
5

10 15

Asn Arg Ala Thr Arg Ser Gly Tyr Tyr Tyr Phe Asp Ser
1 5 10

210>
211>
<212>
<213>

<220>
223>

<400>

104

25

DNA
ATH

51751
104

gaaacagcta tgaaatacct attgc

<210>
<2115
212>
213>

<220>
<223>

<400>

105

19

DNA
AT

ElkZ 12
105

gcectgagcag tggaagtce

<210>
211>
212>
<213>

<220>
<223>

<400>

106

24

DNA
AL

514751
106

taggtatttc attatgactg tctc

<210>
<211
212>
213>

<220>

107

23

DNA
AT

25

19

24

64
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[0032]

<223>

<400>
cccagtcacg acgttgtaaa acg

<210>
211>
212>
213>

<400>

Elk 2

107

108
217
PRT
BA

108

Gln Ser Val

1

Arg

Tyr

Leu

Ser

65

Arg

Leu

Gln

Glu

Tyr

145

Lys

Tyr

His

Lys

Val

Asp

Ile

Gly

Ser

Ser

Pro

Leu

130

Pro

Ala

Ala

Arg

Thr
210

<210>
211>
<212>
<213>

<400>

Thr

Val
35

Tyr

Ser

Glu

Gly

Lys

115

Gln

Gly

Gly

Ala

Ser

195

Val

109
453

PRT

%j

109

Leu

Ile

20

His

Gly

Lys

Asp

Ser

100

Ala

Ala

Ala

Val

Ser

180

Tyr

Ala

Thr

Ser

Trp

Asn

Ser

Glu

85

Val

Ala

Asn

Val

Glu

165

Ser

Ser

Pro

Gln

Cys

Tyr

Asn

Gly

70

Ala

Phe

Pro

Lys

Thr

150

Thr

Tyr

Cys

Thr

Pro

Thr

Gln

Lys

55

Thr

Asp

Gly

Ser

Ala

135

Val

Thr

Leu

Gln

Glu
215

Pro

Gly

Gln

40

Arg

Ser

Tyr

Gly

Val

120

Thr

Ala

Thr

Ser

Val

200

Cys

Ser Ala
10

Ser Ser
25

Leu Pro

Pro Ser

Ala Ser

Tyr Cys

90

Gly Thr
105

Thr Leu

Leu Val

Trp Lys

Pro Ser

170

Leu Thr
185
Thr His

Ser

65

Ser

Ser

Gly

Gly

Leu

75

Gln

Lys

Phe

Cys

Ala

155

Lys

Pro

Glu

Gly

Asn

Thr

Val

60

Ala

Ser

Leu

Pro

Leu

140

Asp

Gln

Glu

Gly

Thr

Ile

Ala

45

Pro

Ile

Tyr

Thr

Pro

125

Ile

Ser

Ser

Gln

Ser
205

Pro

Gly

30

Pro

Asp

Ser

Asp

Val

110

Ser

Ser

Ser

Asn

Trp

190

Thr

Gly

15

Ala

Lys

Arg

Gly

Ser

95

Leu

Ser

Asp

Pro

Asn

175

Lys

Val

Gln

Ala

Leu

Phe

Leu

80

Ser

Gly

Glu

Phe

Val

160

Lys

Ser

Glu

29
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[0033]

Glu

Ser

Trp

Ser

Lys

65

Leu

Ala

Pro

Gly

Gly

145

Val

Phe

Val

Val

Lys

225

Leu

Thr

Val

Val

Val

Leu

Met

Gly

50

Gly

Gln

Leu

Trp

Pro

130

Thr

Thr

Pro

Thr

Asn

210

Ser

Leu

Leu

Ser

Glu
290

Gln

Arg

Ser

35

Val

Arg

Met

Thr

Gly

115

Ser

Ala

Val

Ala

Val

195

His

Cys

Gly

Met

His

275

Val

Leu

Leu

20

Trp

Ser

Phe

Asn

Gly

100

Gln

Val

Ala

Ser

Val

180

Pro

Lys

Asp

Gly

Ile

260

Glu

His

Leu

5

Ser

Val

Trp

Thr

Ser

85

Arg

Gly

Phe

Leu

Trp

165

Leu

Ser

Pro

Lys

Pro

245

Ser

Asp

Asn

Glu

Cys

Arg

Asn

Ile

70

Leu

Ser

Thr

Pro

Gly

150

Asn

Gln

Ser

Ser

Thr

230

Ser

Arg

Pro

Ala

Ser

Ala

Gln

Gly

55

Ser

Arg

Gly

Leu

Leu

135

Cys

Ser

Ser

Ser

Asn

215

His

Val

Thr

Glu

Lys
295

Gly

Ala

Ala

40

Ser

Arg

Ala

Trp

Val

120

Ala

Leu

Gly

Ser

Leu

200

Thr

Thr

Phe

Pro

Val

280

Thr

Gly

Ser

25

Pro

Arg

Asp

Glu

Met

105

Thr

Pro

Val

Ala

Gly

185

Gly

Lys

Cys

Leu

Glu

265

Lys

Lys

66

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Arg

Val

Ser

Lys

Leu

170

Leu

Thr

Val

Pro

Phe

250

Val

Phe

Pro

Leu

Phe

Lys

His

Ser

75

Thr

Phe

Ser

Ser

Asp

155

Thr

Tyr

Gln

Asp

Pro

235

Pro

Thr

Asn

Arg

Val

Thr

Gly

Tyr

60

Lys

Ala

Pro

Ser

Lys

140

Ty

Ser

Ser

Thr

Lys

220

Cys

Pro

Cys

Trp

Glu
300

Gln

Phe

Leu

45

Ala

Asn

Val

Asn

Ala

125

Ser

Phe

Gly

Leu

Tyr

205

Lys

Pro

Lys

Val

Tyr

285

Glu

Pro

Ser

30

Glu

Asp

Thr

Tyr

Trp

110

Ser

Thr

Pro

Val

Ser

190

Ile

Val

Ala

Pro

Val

270

Val

Gln

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Phe

Thr

Ser

Glu

His

175

Ser

Cys

Glu

Pro

Lys

255

Val

Asp

Tyr

Gly

Tyie

Val

Val

Tyr

80

Cys

Asp

Lys

Gly

Pro

160

Thr

Val

Asn

Pra

Glu

240

Asp

Asp

Gly

Asn
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[0034]

Ser

305

Leu

Ala

Pro

Gln

Ala

385

Thr

Leu

Ser

Ser

Thr

Asn

Pro

Gln

Val

370

Val

Pro

Thr

Val

Leu
450

<210>
211>
212>
213>

<400>

Tyr

Gly

Ile

Val
355

Ser

Glu

Pro

Val

Met
435

Ser

110
217
PRT
BA

110

Gln Ser Val

1

Arg

Tyr

Leu

Ser

65

Gln

Leu

Gln

Val

Asp

Ile

50

Gly

Ala

Ser

Pro

Thr

Val

35

Tyr

Ser

Glu

Gly

Lys

Arg

Lys

Glu

340

Tyr

Leu

Trp

Val

Asp

420

His

Pro

Leu

Ile

20

His

Gly

Lys

Asp

Ser

100

Ala

Val

Glu

325

Lys

Thr

Thr

Glu

Leu

405

Lys

Glu

Gly

Thr

Ser

Trp

Asn

Ser

Glu

85

Val

Ala

Val

310

Tyr

Thr

Leu

Cys

Ser

390

Asp

Ser

Ala

Gln

Cys

Tyr

Asn

Gly

70

Ala

Phe

Pro

Ser

Lys

Ile

Pro

Leu

375

Asn

Ser

Arg

Leu

Pro

Thr

Gln

Lys

55

Thr

Asp

Gly

Ser

Val

Cys

Ser

Pro

360

Val

Gly

Asp

Trp

His
440

Pro

Gly

Gln

40

Arg

Ser

Tyr

Gly

Val

Leu

Lys

Lys

345

Ser

Lys

Gln

Gly

Gln

425

Asn

Ser

Ser

25

Leu

Pro

Ala

Tyr

Gly

105

Thr

67

Thr

Val

330

Ala

Arg

Gly

Pro

Ser

410

Gln

His

Val

10

Ser

Pro

Ser

Ser

Cys

90

Thr

Leu

Val

315

Ser

Lys

Asp

Phe

Glu

395

Phe

Gly

Tyr

Ser

Ser

Gly

Gly

Leu

75

Gln

Lys

Phe

Leu

Asn

Gly

Glu

Tyr

380

Asn

Phe

Asn

Thr

Gly

Asn

Thr

Val

60

Ala

Ser

Leu

Pro

His

Lys

Gln

Leu

365

Pro

Asn

Leu

Val

Gln
445

Ala

Ile

Ala

45

Pro

Ile

Tyr

Thr

Pro

Gln

Ala

Pro

350

Thr

Ser

Tyr

Tyr

Phe

430

Lys

Pro

Gly
30

Pro

Asp

Thr

Asp

Val

110

Ser

Asp

Leu

335

Arg

Lys

Asp

Lys

Ser

415

Ser

Ser

Gly

15

Ala

Lys

Arg

Gly

Ser

95

Leu

Ser

Trp

320

Pro

Glu

Asn

Ile

Thr

400

Lys

Cys

Leu

Gln

Ala

Leu

Phe

Leu

80

Ser

Gly

Glu
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[0035]

Glu Leu
130

Tyr Pro
145

Lys Ala

Tyr Ala

His Arg

Lys Thr
210

<210>
L21.1.5
<2127
213>

<400>
Glu Val
1

Ser Leu

Trp Met

Ser Gly
50

Lys Gly
65

Leu Gln

Ala Leu

Pro Trp

Gly Pro
130

Ser Thr
145

Val Thr

115

Gln

Gly

Gly

Ala

Ser

195

Val

111
449
PRT
BA

111

Gln

Arg

Ser

35

Val

Arg

Met

Thr

Gly

115

Ser

Ala

Val

Ala

Ala

Val

Ser

180

Tyr

Ala

Leu

Leu

20

Trp

Ser

Phe

Asn

Gly

100

Gln

Val

Ala

Ser

Asn

Val

Glu

165

Ser

Ser

Pro

Leu

Ser

Val

Trp

Thr

Ser

85

Arg

Gly

Phe

Leu

Trp
165

Lys

Thr

150

Thr

Tyr

Cys

Thr

Glu

Cys

Arg

Gly

Ile

70

Leu

Ser

Thr

Pro

Gly

150

Asn

Ala

135

Val

Thr

Leu

Gln

Glu
215

Ser

Ala

Gln

Gly

55

Ser

Arg

Gly

Leu

Leu

135

Cys

Ser

120

Thr

Ala

Thr

Ser

Val

200

Cys

Gly

Ala

Ala

40

Ser

Arg

Ala

Trp

Val

120

Ala

Leu

Gly

Leu

Trp

Pro

Leu

185

Thr

Ser

Gly

Ser

25

Pro

Arg

Asp

Glu

Met

105

Thr

Pro

Val

Ala

68

Val

Lys

Ser

170

Thr

His

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Arg

Val

Cys

Lys

Leu
170

Cys

Ala

155

Lys

Pro

Glu

Leu

Phe

Lys

His

Ser

75

Thr

Phe

Ser

Ser

Asp

155

Thr

Leu

140

Asp

Gln

Glu

Gly

Val

Thr

Gly

Tyr

60

Lys

Ala

Pro

Ser

Arg

140

Tyr

Ser

125

Ile

Ser

Ser

Gln

Ser
205

Gln

Phe

Leu

45

Ala

Asn

Val

Asn

Ala

125

Ser

Phe

Gly

Ser

Ser

Asn

Trp

190

Thr

Pro

Ser

30

Glu

Asp

Thr

Tyr

Trp

110

Ser

Thr

Pro

Val

Asp

Pro

Asn

175

Lys

Val

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Phe

Thr

Ser

Glu

His
175

Phe

Val

160

Lys

Ser

Glu

Gly

Tyr

Val

Val

Tyr

80

Cys

Asp

Lys

Glu

Pro

160

Thr
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[0036]

Phe

Val

Val

Lys

225

Pro

Ser

Asp

Asn

Val

305

Glu

Lys

Thr

Thr

Glu

385

Leu

Lys

Glu

Gly

Pro

Thr

Asp

210

Cys

Ser

Arg

Pro

Ala

290

Val

Tyr

Thr

Leu

Cys

370

Ser

Asp

Ser

Ala

<210>
211> 217

Ala

Val

195

His

Cys

Val

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Asn

Ser

Arg

Leu
435

112

Val

180

Pro

Lys

Val

Phe

Pro

260

Val

Thr

Val

Cys

Ser

340

Pro

Val

Gly

Asp

Trp

420

His

Leu

Ser

Pro

Glu

Leu

245

Glu

Gln

Lys

Leu

Lys

325

Lys

Ser

Lys

Gln

Gly

405

Gln

Asn

Gln

Ser

Ser

Cys

230

Phe

Val

Phe

Pro

Thr

310

Val

Thr

Arg

Gly

Pro

390

Ser

Gln

His

Ser

Asn

Asn

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Glu

Phe

375

Glu

Phe

Gly

Tyr

Ser

Phe

200

Thr

Pro

Pro

Cys

Trp

280

Glu

Val

Asn

Gly

Glu

360

Tyr

Asn

Phe

Asn

Thr
440

Gly

185

Gly

Lys

Cys

Lys

Val

265

Tyr

Glu

His

Lys

Gln

345

Met

Pro

Asn

Leu

Val

425

Gln

69

Leu

Thr

Val

Pro

Pro

250

Val

Val

Gln

Gln

Gly

330

Pro

Thr

Ser

Tyr

Tyr

410

Phe

Lys

Tyr

Gln

Asp

Ala

235

Lys

Val

Asp

Phe

Asp

315

Leu

Arg

Lys

Asp

Lys

395

Ser

Ser

Ser

Ser

Thr

Lys

220

Pro

Asp

Asp

Gly

Asn

300

Trp

Pro

Glu

Asn

Ile

380

Thr

Lys

Cys

Leu

Leu

Tyr

205

Thr

Pro

Thr

Val

Val

285

Ser

Leu

Ala

Pro

Gln

365

Ala

Thr

Leu

Ser

Ser
445

Ser

190

Thr

Val

Val

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln

350

Val

Val

Pro

Thr

Val

430

Leu

Ser

Cys

Glu

Ala

Met

255

His

Val

Phe

Gly

Ile

335

Val

Ser

Glu

Pro

Val

415

Met

Ser

Val

Asn

Arg

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu

Tyr

Leu

Trp

Met

400

Asp

His

Pro
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[0037]

<212> PRT
213> HA

<400>

112

Gln Ser Val

1

Arg

Tyr

Leu

Ser

65

Gln

Leu

Gln

Glu

Tyr

145

Lys

Tyr

His

Lys

Val

Asp

Ile

50

Gly

Ala

Ser

Pro

Leu

130

Pro

Ala

Ala

Arg

Thr
210

<210>
211>
2123
213>

<400>

Thr

Val

35

Tyr

Ser

Glu

Gly

Lys

115

Gln

Gly

Gly

Ala

Ser

195

Val

113
449
PRT

BA
113

Leu

Ile

20

His

Gly

Lys

Asp

Ser

100

Ala

Ala

Ala

Val

Ser

180

Tyr

Ala

Glu Val Gln Leu

1

Thr
Ser
Trp
Asn
Ser
Glu
85

Val
Ala
Asn
Val
Glu
165
Ser

Ser

Pro

Leu

Gln

Cys

Tyr

Asn

Gly

70

Ala

Phe

Pro

Lys

Thr

150

Thr

Tyr

Cys

Thr

Glu

Ser Leu Arg Leu Ser Cys
20

Pro

Thr

Gln

Lys

55

Thr

Asp

Gly

Ser

Ala

135

Val

Thr

Leu

Gln

Glu
215

Pro

Gly

Gln

40

Arg

Ser

Tyr

Gly

Val

120

Thr

Ala

Thr

Ser

Val

200

Cys

Ser

Ser

25

Leu

Pro

Ala

Tyr

Gly

105

Thr

Leu

Trp

Pro

Leu

185

Thr

Ser

Val

10

Ser

Pro

Ser

Ser

Cys

90

Thr

Leu

Val

Lys

Ser

170

Thr

His

Ser

Ser

Gly

Gly

Leu

75

Gln

Lys

Phe

Cys

Ala

155

Lys

Pro

Glu

Gly

Asn

Thr

Val

60

Ala

Ser

Leu

Pro

Leu

140

Asp

Gln

Glu

Gly

Ala

Ile

Ala

45

Pro

Ile

Tyr

Thr

Pro

125

Ile

Ser

Ser

Gln

Ser
205

Pro

Gly

30

Pro

Asp

Thr

Asp

Val

110

Ser

Ser

Ser

Asn

Trp

190

Thr

Gly

15

Ala

Lys

Arg

Gly

Ser

95

Leu

Ser

Asp

Pro

Asn

175

Lys

Val

Gln

Ala

Leu

Phe

Leu

80

Ser

Gly

Glu

Phe

Val

160

Lys

Ser

Glu

Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
10

15

Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
25 30

70
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Trp

Ser

Lys

65

Leu

Ala

Pro

Gly

Ser

145

Val

Phe

Val

Val

Lys

225

Pro

Ser

Asp

Asn

Val

305

Glu

Met

Gly

50

Gly

Gln

Leu

Trp

Pro

130

Thr

Thr

Pro

Thr

Asp

210

Cys

Ser

Arg

Pro

Ala

290

Val

Tyr

Ser

35

Val

Arg

Met

Thr

115

Ser

Ala

Val

Ala

Val

195

His

Cys

Val

Thr

Glu

275

Lys

Ser

Lys

Trp

Ser

Phe

Asn

Gly

100

Gln

Val

Ala

Ser

Val

180

Pro

Lys

Val

Phe

Pro

260

Val

Thr

Val

Cys

Val

Trp

Thr

Ser

85

Arg

Gly

Phe

Leu

Trp

165

Leu

Ser

Pro

Glu

Leu

245

Glu

Gln

Lys

Leu

Lys
325

Arg

Gln

Ile

70

Leu

Ser

Thr

Pro

Gly

150

Asn

Gln

Ser

Ser

Cys

230

Phe

Val

Phe

Pro

Thr

310

Val

Gln

Gly

55

Ser

Arg

Gly

Leu

Leu

135

Cys

Ser

Ser

Asn

Asn

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Ala

40

Ser

Arg

Ala

Trp

Val

120

Ala

Leu

Gly

Ser

Phe

200

Thr

Pro

Pro

Cys

Trp

280

Glu

Val

Asn

Pro

Arg

Asp

Glu

Met

105

Thr

Pro

Val

Ala

Gly

185

Gly

Lys

Cys

Lys

Val

265

Tyr

Glu

His

Lys

71

Gly

Thr

Asn

Asp

90

Arg

Val

Cys

Lys

Leu

170

Leu

Thr

Val

Pro

Pro

250

Val

Val

Gln

Gln

Gly
330

Lys

His

Ser

75

Thr

Phe

Ser

Ser

Asp

155

Thr

Tyr

Gln

Asp

Ala

235

Lys

Val

Asp

Phe

Asp

315

Leu

Gly

Tyr

60

Lys

Ala

Pro

Ser

Arg

140

Tyr

Ser

Ser

Thr

Lys

220

Pro

Asp

Asp

Gly

Asn

300

Trp

Pro

Leu

45

Ala

Asn

Val

Asn

Ala

125

Ser

Phe

Gly

Leu

Tyr

205

Thr

Pro

Thr

Val

Val

285

Ser

Leu

Ala

Glu

Asp

Thr

Tyr

Trp

110

Ser

Thr

Pro

Val

Ser

190

Thr

Val

Val

Leu

Ser

270

Glu

Thr

Asn

Pro

Trp

Ser

Leu

Tyr

95

Phe

Thr

Ser

Glu

His

175

Ser

Cys

Glu

Ala

Met

255

His

Val

Phe

Gly

Ile
335

Val

Val

Tyr

80

Cys

Asp

Lys

Glu

Pro

160

Thr

Val

Asn

Arg

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu
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Lys

Thr

Thr

Glu

385

Leu

Lys

Glu

Gly

Thr

Leu

Cys

370

Ser

Asp

Ser

Ala

<210>
211>
212>
213>

<400>

Ile

Pro
855

Leu

Asn

Ser

Arg

Leu

435

114
217
PRT
A

114

Gln Ser Val
1

Arg

Tyr

Leu

Ser

65

Gln

Leu

Gln

Glu

Tyr

Val

Asp

Ile

50

Gly

Ala

Ser

Pro

Leu

130

Pro

Thr

Val

35

Tyr

Ser

Glu

Gly

Lys

115

Gln

Gly

Ser

340

Pro

Val

Gly

Asp

Trp

420

His

Leu

Ile

20

His

Gly

Lys

Asp

Ser

100

Ala

Ala

Ala

Lys

Ser

Lys

Gln

Gly

405

Gln

Asn

Thr

Ser

Trp

Asn

Ser

Glu

85

Val

Ala

Asn

Val

Thr

Arg

Gly

Pro

390

Ser

Gln

His

Gln

Cys

Tyr

Asn

Gly

70

Ala

Phe

Pro

Lys

Thr

Lys

Glu

Phe

375

Glu

Phe

Gly

Tyr

Pro

Thr

Gln

Lys

55

Thr

Asp

Gly

Ser

Ala

135

Val

Gly

Glu

360

Tyr

Asn

Phe

Asn

Thr
440

Pro

Gly

Gln

40

Arg

Ser

Tyr

Val
120

Thr

Ala

Gln

345

Met

Pro

Asn

Leu

Val

425

Gln

Ser

Ser

25

Leu

Pro

Ala

Tyr

Gly

105

Thr

Leu

Trp

72

Pro

Thr

Ser

Tyr

Tyr

410

Phe

Lys

Val

10

Ser

Pro

Ser

Ser

Cys

90

Thr

Leu

Val

Lys

Arg

Lys

Asp

Lys

395

Ser

Ser

Ser

Ser

Ser

Gly

Gly

Leu

75

Gln

Lys

Phe

Cys

Ala

Glu

Asn

Ile

380

Thr

Lys

Cys

Leu

Gly

Asn

Thr

Val

60

Ala

Ser

Leu

Pro

Leu

140

Asp

Pro

Gln

365

Ala

Thr

Leu

Ser

Ser
445

Ala

Ile

Ala

45

Pro

Ile

Tyr

Thr

Pro

125

Ile

Ser

Gln

350

Val

Val

Pro

Thr

Val

430

Leu

Pro

Gly

30

Pro

Asp

Thr

Asp

Val

110

Ser

Ser

Ser

Val

Ser

Glu

Pro

Val

415

Met

Ser

Gly

15

Ala

Lys

Arg

Gly

Ser

95

Leu

Ser

Asp

Pro

Tyr

Leu

Trp

Met

400

Asp

His

Pro

Gln

Ala

Leu

Phe

Leu

80

Ser

Gly

Glu

Phe

Val



CN 104812402 A

F

3

&

39/45 11

[0040]

145

Lys

Ala

Gly

Val

Tyr Ala Ala Ser

His

Lys

Arg

Thr
210

<210>
<21
212>
213>

<400>

Ser
195

Val

115
449
PRT
BA

115

Glu Val Gln

1

Ser

Trp

Ser

Lys

65

Leu

Ala

Pro

Gly

Ser

145

Val

Phe

Val

Leu

Met

Gly

50

Gly

Gln

Leu

Trp

Pro

130

Thr

Thr

Pro

Thr

Arg

Ser

35

Val

Arg

Met

Thr

Gly

115

Ser

Ala

Val

Ala

Val
195

180

Tyr

Ala

Leu

Leu

20

Trp

Ser

Phe

Asn

Gly

100

Gln

Val

Ala

Ser

Val

180

Pro

Glu

165

Ser

Ser

Pro

Leu

Ser

Val

Trp

Thr

Ser

85

Arg

Gly

Phe

Leu

Trp

165

Leu

Ser

150

Thr

Tyr

Cys

Thr

Glu

Cys

Arg

Ala

Ile

70

Leu

Ser

Thr

Pro

Gly

150

Asn

Gln

Ser

Thr

Leu

Gln

Glu
215

Ser

Ala

Gln

Gly

55

Ser

Arg

Gly

Leu

Leu

135

Cys

Ser

Ser

Asn

Thr

Ser

Val

200

Cys

Gly

Ala

Ala

40

Ser

Arg

Ala

Trp

Val

120

Ala

Leu

Gly

Ser

Phe
200

Pro

Leu

185

Thr

Ser

Gly

Ser

25

Pro

Arg

Asp

Glu

Met

105

Thr

Pro

Val

Ala

Gly

185

Gly

73

Ser
170
Thr

His

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Arg

Val

Cys

Lys

Leu

170

Leu

Thr

155

Lys

Pro

Gln

Glu

Ser

Gln

Glu Gly Ser

Leu

Phe

Lys

His

Ser

75

Thr

Phe

Ser

Ser

Asp

155

Thr

Tyr

Gln

Val

Thr

Gly

Tyr

60

Lys

Ala

Pro

Ser

Arg

140

Tyr

Ser

Ser

Thr

205

Gln

Phe

Leu

45

Ala

Asn

Val

Asn

Ala

125

Ser

Phe

Gly

Leu

Tyr
205

Asn
Trp

190

Thr

Pro

Ser

30

Glu

Asp

Thr

Tyr

Trp

110

Ser

Thr

Pro

Val

Ser

190

Thr

Asn
175

Lys

Val

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Phe

Thr

Ser

Glu

His

175

Ser

Cys

160

Lys

Ser

Glu

Gly

Tyr

Val

Val

Tyr

80

Cys

Asp

Lys

Glu

Pro

160

Thr

Val

Asn
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[0041]

Val

Lys

225

Pto

Ser

Asp

Asn

Val

305

Glu

Lys

Thr

Thr

Glu

385

Leu

Lys

Glu

Gly

Asp

210

Cys

Ser

Arg

Pro

Ala

290

Val

Tyr

Thr

Leu

Cys

370

Ser

Asp

Ser

Ala

210>
211>
212>
213>

<400>

His

Cys

Val

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Asn

Ser

Arg

Leu

435

116
217
PRT
BA

116

Lys

Val

Phe

Pro

260

Val

Thr

Val

Cys

Ser

340

Pro

Val

Gly

Asp

Trp

420

His

Pro

Glu

Leu

245

Glu

Gln

Lys

Leu

Lys

325

Lys

Ser

Lys

Gln

Gly

405

Gln

Asn

Ser

Cys

230

Phe

Val

Phe

Pro

Thr

310

Val

Thr

Arg

Gly

Pro

390

Ser

Gln

His

Asn

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Glu

Phe

375

Glu

Phe

Gly

Tyr

Thr

Pro

Pro

Cys

Trp

280

Glu

Val

Asn

Gly

Glu

360

Tyr

Asn

Phe

Asn

Thr
440

Lys

Cys

Lys

Val

265

Tyr

Glu

His

Lys

Gln

345

Met

Pro

Asn

Leu

Val

425

Gln

Val

Pro

Pro

250

Val

Val

Gln

Gln

Gly

330

Pro

Thr

Ser

Tyr

Tyr

410

Phe

Lys

Asp

Ala

235

Lys

Val

Asp

Phe

Asp

315

Leu

Arg

Lys

Asp

Lys

395

Ser

Ser

Ser

Lys

220

Pro

Asp

Asp

Gly

Asn

300

Trp

Pro

Glu

Asn

Ile

380

Thr

Lys

Cys

Leu

Thr

Pro

Thr

Val

Val

285

Ser

Leu

Ala

Pro

Gln

365

Ala

Thr

Leu

Ser

Ser
445

Val

Val

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln

350

Val

Val

Pro

Thr

Val

430

Leu

Glu

Ala

Met

255

His

Val

Phe

Gly

Ile

335

Val

Ser

Glu

Pro

Val

415

Met

Ser

Arg

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu

Tyr

Leu

Trp

Met

400

Asp

His

Pro

Gln Ser Val Leu Thr Gln Pro Pro Ser Val Ser Gly Ala Pro Gly Gln

1

5

74

10

15
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[0042]

Arg

Tyr

Leu

Ser

65

Gln

Leu

Gln

Glu

Tyr

145

Lys

Tyr

Lys

Val

Asp

Ile

50

Gly

Ala

Ser

Pro

Leu

130

Pro

Ala

Ala

Arg

Thr
210

210>
211>
212>
213>

<400>

Thr

Val

35

Tyr

Ser

Glu

Gly

Lys

115

Gln

Gly

Gly

Ala

Ser

195

Val

117
449
PRT
BA

117

Glu Val Gln
i

Ile

20

His

Gly

Lys

Asp

Ser

100

Ala

Ala

Ala

Val

Ser

180

Tyr

Ala

Leu

Ser Leu Arg Leu

Trp Met Ser

35

Ser Gly Val

50

20

Trp

Ser

Ser

Trp

Asn

Ser

Glu

85

Val

Ala

Asn

Val

Glu

165

Ser

Ser

Pro

Leu

Ser

Val

Trp

Cys

Tyr

Asn

Gly

70

Ala

Phe

Pro

Lys

Thr

150

Thr

Tyr

Cys

Thr

Glu

Cys

Arg

Asn

Thr

Gln

Lys

55

Thr

Asp

Gly

Ser

Ala

135

Val

Thr

Leu

Gln

Glu
215

Ser

Ala

Gln

Gly
55

Gly

Gln

40

Arg

Ser

Tyr

Gly

Val

120

Thr

Ala

Thr

Ser

Val

200

Cys

Gly

Ala

Ala

40

Ala

Ser

25

Leu

Pro

Ala

Tyr

Gly

105

Thr

Leu

Trp

Pro

Leu

185

Thr

Ser

Gly

Ser

25

Pro

Arg

75

Ser

Pro

Ser

Ser

Cys

90

Thr

Leu

Val

Lys

Ser

170

Thr

His

Gly

10

Gly

Gly

Thr

Ser

Gly

Gly

Leu

75

Gln

Lys

Phe

Cys

Ala

155

Lys

Pro

Glu

Leu

Phe

Lys

His

Asn

Thr

Val

60

Ala

Ser

Leu

Pro

Leu

140

Asp

Gln

Glu

Gly

Val

Thr

Gly

Tyr
60

Ile

Ala

45

Pro

Ile

Tyr

Thr

Pro

125

Ile

Ser

Ser

Gln

Ser
205

Gln

Phe

Leu

45

Ala

Gly

30

Pro

Asp

Thr

Asp

Val

110

Ser

Ser

Ser

Asn

Trp

190

Thr

Pro

Ser
30

Glu

Ala

Lys

Arg

Gly

Ser

95

Leu

Ser

Asp

Pro

Asn

175

Lys

Val

Gly

15

Ser

Trp

Ser

Ala

Leu

Phe

Leu

80

Ser

Gly

Glu

Phe

Val

160

Lys

Ser

Glu

Gly

Tyr

Val

Val
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[0043]

Lys

65

Leu

Ala

Pro

Gly

Ser

145

Val

Phe

Val

Val

Lys

225

Pro

Ser

Asp

Asn

Val

305

Glu

Lys

Thr

Gly

Gln

Leu

Trp

Pro

130

Thr

Thr

Pro

Thr

Asp

210

Cys

Ser

Arg

Pro

Ala

290

Val

Tyr

Thr

Leu

Arg

Met

Thr

115

Ser

Ala

Val

Ala

Val

195

His

Cys

Val

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro
355

Phe

Asn

Gly

100

Gln

Val

Ala

Ser

Val

180

Pro

Lys

Val

Phe

Pro

260

Val

Thr

Val

Cys

Ser

340

Pro

Thr

Ser

85

Arg

Gly

Phe

Leu

Trp

165

Leu

Ser

Pro

Glu

Leu

245

Glu

Gln

Lys

Leu

Lys

325

Lys

Ser

Ile

70

Leu

Ser

Thr

Pro

Gly

150

Asn

Gln

Ser

Ser

Cys

230

Phe

Val

Phe

Pro

Thr

310

Val

Thr

Arg

Ser

Arg

Gly

Leu

Leu

135

Cys

Ser

Ser

Asn

Asn

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Glu

Arg

Ala

Trp

Val

120

Ala

Leu

Gly

Ser

Phe

200

Thr

Pro

Pro

Cys

Trp

280

Glu

Val

Asn

Gly

Glu
360

Asp

Glu

Met

105

Thr

Pro

Val

Ala

Gly

185

Gly

Lys

Cys

Lys

Val

265

Tyr

Glu

His

Lys

Gln

345

Met

76

Asn

Asp

90

Arg

Val

Cys

Lys

Leu

170

Leu

Thr

Val

Pro

Pro

250

Val

Val

Gln

Gln

Gly

330

Pro

Thr

Ser

75

Thr

Phe

Ser

Ser

Asp

155

Thr

Tyr

Gln

Asp

Ala

235

Lys

Val

Asp

Phe

Asp

315

Leu

Arg

Lys

Lys

Ala

Pro

Ser

Arg

140

Tyr

Ser

Ser

Thr

Lys

220

Pro

Asp

Asp

Gly

Asn

300

Trp

Pro

Glu

Asn

Asn

Val

Asn

Ala

125

Ser

Phe

Gly

Leu

Tyr

205

Thr

Pro

Thr

Val

Val

285

Ser

Leu

Ala

Pro

Gln
365

Thr

Tyr

Trp

110

Ser

Thr

Pro

Val

Ser

190

Thr

Val

Val

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln

350

Val

Leu

Tyr

95

Phe

Thr

Ser

Glu

His

175

Ser

Cys

Glu

Ala

Met

255

His

Val

Phe

Gly

Ile

335

Val

Ser

Tyr

80

Cys

Asp

Lys

Glu

Pro

160

e

Val

Asn

Arg

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu

Tyr

Leu
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Thr

Glu

385

Leu

Lys

Cys

370

Ser

Asp

Ser

Leu

Asn

Ser

Arg

Glu Ala Leu

Gly

<210>
211>
<212>
213>

<400>

435

118
217
PRT
BA

118

Gln Ser Val

1

Arg

Tyr

Leu

Ser

65

Gln

Leu

Gln

Glu

Tyr

145

Lys

Tyr

Val

Asp

Tle

50

Gly

Ala

Ser

Pro

Leu

130

Pro

Ala

Ala

Thr

Val

35

Tyr

Ser

Glu

Gly

Lys

115

Gln

Gly

Gly

Ala

Val

Gly

Asp

Trp

420

His

Leu

Ile

20

His

Gly

Lys

Asp

Ser

100

Ala

Ala

Ala

Val

Ser

Lys

Gln

Gly

405

Gln

Asn

Thr

Ser

Trp

Asn

Ser

Glu

85

Val

Ala

Asn

Val

Glu

165

Ser

Gly

Pro

390

Ser

Gln

His

Gln

Cys

Tyr

Asn

Gly

70

Ala

Phe

Pro

Lys

Thr

150

Thr

Tyr

Phe

375

Glu

Phe

Gly

Tyr

Pro

Thr

Gln

Lys

55

Thr

Asp

Gly

Ser

Ala

135

Val

Thr

Leu

Tyr

Asn

Phe

Asn

Thr
440

Pro

Gly

Gln

40

Arg

Ser

Tyr

Val

120

Thr

Ala

Thr

Ser

Pro

Asn

Leu

Val

425

Gln

Ser

Ser

25

Leu

Pro

Ala

Tyr

Gly

105

Thr

Leu

Trp

Pro

Leu

7

Ser

Tyr

Tyr

410

Phe

Lys

Val

10

Ser

Pro

Ser

Ser

Cys

90

Thr

Leu

Val

Lys

Ser

170

Thr

Asp

Lys

395

Ser

Ser

Ser

Ser

Ser

Gly

Gly

Leu

75

Gln

Lys

Phe

Cys

Ala

155

Lys

Pro

Ile

380

Thr

Lys

Cys

Leu

Gly

Asn

Thr

Val

60

Ala

Ser

Leu

Pro

Leu

140

Asp

Gln

Glu

Ala

Thr

Leu

Ser

Ser
445

Ala

Ile

Ala

45

Pro

Ile

Tyr

Thr

Pro

125

Ile

Ser

Ser

Gln

Val

Pro

Thr

Val

430

Leu

Pro

Gly

30

Pro

Asp

Thr

Asp

Val

110

Ser

Ser

Ser

Asn

Trp

Glu

Pro

Val

415

Met

Ser

Gly

15

Ala

Lys

Arg

Gly

Ser

95

Leu

Ser

Asp

Pro

Asn

175

Lys

Trp

Met

400

Asp

His

Pto

Gln

Ala

Leu

Phe

Leu

80

Ser

Gly

Glu

Phe

Val

160

Lys

Ser
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180 185 190

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

Lys Thr Val Ala Pro Thr Glu Cys Ser
210 215

<210> 119
211> 449
<212> PRT
213> #HA
<400> 119

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 !

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

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

Ser Gly Val Ser Trp Asn Gly Gly Arg Thr His 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 Leu Thr Gly Arg Ser Gly Trp Met Arg Phe Pro Asn Trp Phe Asp
100 105 110

Pro Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys
115 120 125

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

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

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

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

Val Thr Val Pro Ser Ser Asn Phe Gly Thr GIn Thr Tyr Thr Cys Asn
195 200 205

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

Lys Cys Cys Val Glu Cys Pro Pro Cys Pro Ala Pro Pro Val Ala Gly
225 230 235 240

[0045]
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Pro

Ser

Asp

Asn

Val

305

Glu

Lys

Thr

Thr

Glu

385

Leu

Lys

Glu

Gly

Ser

Arg

Pro

Ala

290

Val

Tyr

Thr

Leu

Cys

370

Ser

Asp

Ser

Ala

Val

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Asn

Ser

Arg

Leu
435

Phe

Pro

260

Val

Thr

Val

Cys

Ser

340

Pro

Val

Gly

Asp

Trp

420

His

Leu

245

Glu

Gln

Lys

Leu

Lys

325

Lys

Ser

Lys

Gln

Gly

405

Gln

Asn

Phe

Val

Phe

Pro

Thr

310

Val

Thr

Arg

Gly

Pro

390

Ser

Gln

His

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Glu

Phe

375

Glu

Phe

Gly

Tyr

Pro

Cys

Trp

280

Glu

Val

Asn

Gly

Glu

360

Tyr

Asn

Phe

Asn

Thr
440

Lys

Val

265

Tyr

Glu

His

Lys

Gln

345

Met

Pro

Asn

Leu

Val

425

Gln

79

Pro

250

Val

Val

Gln

Gln

Gly

330

Pro

Thr

Ser

Tyr

Tyr

410

Phe

Lys

Lys

Val

Asp

Phe

Asp

315

Leu

Arg

Lys

Asp

Lys

395

Ser

Ser

Ser

Asp

Asp

Gly

Asn

300

Trp

Pro

Glu

Asn

Ile

380

Thr

Lys

Cys

Leu

Thr

Val

Val

285

Ser

Leu

Ala

Pro

Gln

365

Ala

Thr

Leu

Ser

Ser
445

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln

350

Val

Val

Pro

Thr

Val

430

Leu

Met

255

His

Val

Phe

Gly

Ile

335

Val

Ser

Glu

Pro

Val

415

Met

Ser

Ile

Glu

His

Arg

Lys

320

Glu

Tyr

Leu

Trp

Met

400

Asp

His

Pro
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