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ANTI-FACTOR D ANTIBODY VARIANT CONJUGATES AND USES THEREOF

Cross-Reference to Related Applications
[0001] The instant application claims the benefit of priority to U.S. Provisional
Application No. 62/249,020, which was filed on October 30, 2015, and to U.S. Provisional
Application No. 62/250,965, which was filed on November 4, 2015, both of which are herein

incorporated by reference in their entirety.

Sequence Listing
[0002] The instant application contains a Sequence Listing which has been submitted
electronically in ASCII format and is hereby incorporated by reference in its entirety. Said
ASCII copy, created on October 27, 2016, is named P33044-WO.txt and is 172,164 bytes in

size.

Background of the Disclosure

[0003] The development of therapeutic antibodies represents a revolutionary era in the
long history of human medicine. More than 30 antibodies have been approved for human
therapy, and over 250 antibodies are in clinical development worldwide for a wide range of
major diseases, including cancer, autoimmunity, inflammation, cardiovascular disease,
infectious diseases and ocular disease. Over the past decade, the market for monoclonal
antibody products has grown exponentially, propelled by the success of such blockbuster drugs
as trastuzumab, bevacizumab, rituximab, infliximab and adalimumab. While these first-
generation antibody therapeutics have benefited numerous patients, advances in antibody
technology and a deeper understanding of the mechanism of action have paved the way for
improved versions of antibodies with even better efficacy and fewer side effects.

[0004] Successful development and viable use of antibody therapeutics pose many
unique challenges compared to traditional medicines that are small organic and inorganic
molecules. The biophysical properties of antibodies, like all proteins, are important
determinants of their behavior and have significant impacts for development of therapeutics
relating to expression, purification, formulation, storage, delivery, pharmacokinetics,
immunogenicity and dosing regimens. Among the many characteristics, protein stability is a
main feature defining the quality of a candidate antibody and its desirability as a successful
therapeutic.

[0005] Protein therapy often requires delivering high dose of the protein to patients in

order to achieve the desired efficacy. Meanwhile, certain routes of administration are associated
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with limitations such as delivery time, volume and physical force that require the high dose
protein to be in a high-concentration formulation (e.g., at least 100 mg/ml). However, highly
concentrated protein formulations pose particular challenges with respect to stability, solubility,
viscosity and other protein properties.

[0006] Proteins can be unstable and become degraded via multiple physical and
chemical degradation pathways. Physical instability occurs mainly via two pathways —
denaturation and aggregation, whereas chemical instability can occur via many pathways, such
as deamidation, isomerization, cross-linking, oxidation, and fragmentation. Antibody instability
is undesirable for drug development, as it can lead to decreased amount of active drug and lower
in vivo efficacy, increased variability among batches of the therapeutics, and perhaps most
importantly, immunogenicity in patients against aggregates and degradants. Wang et al (2007) J.
Pharm. Sci. 96:1-26; Moore et al (1980) J Clin Endocrinology & Metabolism 51: 691-697,
Rosenberg et al (2006) AAPSJ 8:E501-7; Joubert et al (2011) J Biol Chem 286: 25118-25133;
Joubert et al (2012) J Biol Chem(2012) 286:25266-79).

[0007] Antibodies are large multidomain proteins, and factors contributing to their
stability and propensity to aggregate are complex, including many extrinsic conditions such as
temperature, pH, concentration, ionic strength and physical stress. Equally critical is the
protein’s own primary sequence. Although by nature the Fc region is largely identical between
antibodies of a particular isotype, the Fab region differs greatly. Thus, there are significant
variations in stability and aggregation propensity between antibodies, largely due to Fab
sequence differences and the particular antigen specificity of the antibody. Lowe et al. (2011)
Adv. Protein Chem. Struct Biol. 84:41-61.

[0008] The complement system plays a central role in the clearance of immune
complexes and the immune response to infectious agents, foreign antigens, virus-infected cells
and tumor cells. However, complement is also involved in pathological inflammation and in
autoimmune diseases. Therefore, inhibition of excessive or uncontrolled activation of the
complement cascade could provide clinical benefit to patients with such diseases and conditions.

[0009] The complement system encompasses three distinct activation pathways,
designated the classical, mannose-binding lectin, and the alternative pathways. V.M. Holers In
Clinical Immunology: Principles and Practice, ed. R R. Rich, Mosby Press; 1996, 363-391.
The classical pathway is a calcium/magnesium-dependent cascade which is normally activated
by the formation of antigen-antibody complexes. The mannose-binding lectin (MBL) pathway
is initiated by the binding of MBL to carbohydrate structures on pathogens, resulting in the
activation of MBL protease (MASP) that cleaves C2 and C4 to form active C2a, C2b, C4a and
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C4b. The alternative pathway is a magnesium-dependent cascade which is activated by
deposition and activation of C3 on certain susceptible surfaces (e.g., cell wall polysaccharides of
yeast and bacteria, and certain biopolymer materials). Activation of the complement pathway
generates biologically active fragments of complement proteins, e.g., C3a, C4a and C5a
anaphylatoxins and C5b-9 membrane attack complexes (MAC), which mediate inflammatory
activities involving leukocyte chemotaxis, activation of macrophages, neutrophils, platelets,
mast cells and endothelial cells, vascular permeability, cytolysis, and tissue injury.

[0010] Factor D is a highly specific serine protease essential for activation of the
alternative complement pathway. It cleaves factor B bound to C3b, generating the C3b/Bb
enzyme which is the active component of the alternative pathway C3/C5 convertases. Factor D
may be a suitable target for inhibition, since its plasma concentration in humans is very low (1.8
ug/ml), and it has been shown to be the limiting enzyme for activation of the alternative
complement pathway. P.H. Lesavre and H.J. Miller-Eberhard. (1978) J. Exp. Med. 148: 1498-
1510; J.E. Volanakis et al. (1985) New Eng. J. Med. 312: 395-401.

[0011] The down-regulation of complement activation has been demonstrated to be
effective in treating several disease indications in animal models and in ex vivo studies, e.g.,
systemic lupus erythematosus and glomerulonephritis, rheumatoid arthritis, cardiopulmonary
bypass and hemodialysis, hyperacute rejection in organ transplantation, myocardial infarction,
reperfusion injury, and adult respiratory distress syndrome. In addition, other inflammatory
conditions and autoimmune/immune complex diseases are also closely associated with
complement activation, including thermal injury, severe asthma, anaphylactic shock, bowel
inflammation, urticaria, angioedema, vasculitis, multiple sclerosis, myasthenia gravis,
membranoproliferative glomerulonephritis, and Sjogren’s syndrome.

[0012] Age-related macular degeneration (AMD) is a progressive chronic disease of the
central retina with significant consequences for visual acuity. Lim et al. (2012) Lancet
379:1728. Late forms of the disease are the leading cause of vision loss in industrialized
countries. For the Caucasian population > 40 years of age the prevalence of early AMD is
estimated at 6.8% and advanced AMD at 1.5%. de Jong (2006) N. Engl. J. Med. 355: 1474. The
prevalence of late AMD increases dramatically with age rising to 11.8% after 80 years of age.
Two types of AMD exist, non-exudative (dry) and exudative (wet) AMD. The more common
dry form AMD involves atrophic and hypertrophic changes in the retinal pigment epithelium
(RPE) underlying the central retina (macula) as well as deposits (drusen) on the RPE. Advanced
dry AMD can result in significant retinal damage, including geographic atrophy (GA), with

irreversible vision loss. Moreover, patients with dry AMD can progress to the wet form, in
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which abnormal blood vessels called choroidal neovascular membranes (CNVMs) develop
under the retina, leak fluid and blood, and ultimately cause a blinding disciform scar in and
under the retina.

[0013] Drugs targeting new blood vessel formation (neovasculazation) have been the
mainstay for treating wet AMD. Ranibizumab, which is an anti-VEGFA antibody fragment, has
proven to be highly effective in improving vision for patients afflicted with wet AMD. Recent
studies have implicated an association between AMD and key proteins in the complement
cascade and a number of therapies targeting specific complement components are being
developed to treat dry AMD. A humanized anti-Factor D Fab fragment (aFD, lampalizumab;
FCFD4514S) that potently inhibits Factor D and the altemative complement pathway, through
binding to an exosite on factor D is currently in clinical development for the treatment of GA
associated with dry AMD. Katschke et al. (2012) J. Biol. Chem. 287:12886. A recent phase I1
clinical trial has shown that monthly intravitreal injection of lampalizumab effectively slowed
the progression of GA lesions in patients with advanced dry AMD.

[0014] Eyes have many unique biophysical and anatomic features that make the ocular
drug delivery more challenging. For example, blood-ocular barriers are defense mechanisms to
protect the eye from infection, but at the same time make it hard for drug to penetrate, especially
for diseases in the posterior segments of the eye. Consequently, high-dose administration is
often desired to achieve and maintain drug’s onsite bioavailability (e.g., ocular residence time)
in order to improve efficacy. Meanwhile, the limited space in the back of the eye restrains the
drug volume to be delivered, which in turn demands drugs to be delivered in a high
concentration formulation.

[0015] Patients with ocular diseases can also benefit from long acting/slow released
delivery of therapeutics. Less frequent dosing would provide improved convenience to the
patient, have potential benefits of decreased infection rate and increased clinical efficacy.
Controlled release of high dose drugs could also minimize drug side effects. Two promising
systems for long-acting delivery are PLGA-based solid implants and an implantable port
delivery system (PDS). Both systems have the potential to provide near zero-order release
kinetics for an extended period of time. For PLGA implants the protein drug is encapsulated in
a hydrophobic polymer matrix and drug release is accomplished via slow hydrolysis of the
polymer. The rate of release can be controlled by changing the drug loading, polymer
hydrophobicity, or polymer molecular weight. The PDS is a refillable device where release into

the vitreous is controlled by a porous metal membrane comprising a titanium frit. Since the
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reservoir has a low volume, a high protein concentration is required for effective delivery with
the PDS.

[0016] The conditions that a drug is exposed to vary depending on the delivery system
used. For incorporation into solid PLGA implants, lyophilized or spray-dried drug is used.
Implants are produced using a hot-melt extrusion process such that the drug is briefly exposed to
temperatures approaching 90°C. Although the drug remains in solid state for the duration of
release, degradation of PLGA may expose the drug to a low pH environment. In contrast, drug
delivered with the PDS is maintained at high concentration in liquid state and exposed to
vitreous which is characterized as a reducing environment at physiological ionic strength and
pH.

[0017] In addition to or in lieu of high concentration and long acting delivery, increased
bioavailability (e.g., ocular residence time) of the drug can be achieved, or facilitated, by post-
translational modifications, wherein the protein drug is covalently conjugated with natural or
synthetic polymers such as polysialylation, HESylation (conjugation with hydroxyethyl starch)
and PEGylation. Chen et al (2011) Expert. Opin. Drug Deliv. 8:1221-36; Kontermann (2009)
BioDrugs 23:93-109. PEGylation, the covalent attachment of polymer polyethylene glycol
(PEQG) to a protein, is a well-established technology especially useful for extending the half-life
of antibody fragment therapeutics. Jevsevar et al. (2010) Biotech. J. 5:113-128.

[0018] Thus, there exists a great need for anti-factor D antibodies, as well as conjugates
thereof, having improved stabilities, and that in some embodiments, are suitable for high

concentration formulation and/or long acting delivery.

Summary of the Invention

[0019] The present disclosure is based in part on the discovery that targeted amino acid
substitutions of identified hot spots in an antibody can effectively improve the antibody’s
stability and overall potency as a therapeutic. Conjugation of such antibodies to multi-armed
polymers, such as multi-armed polyols, can improve the vitreous humour half-life, the aqueous
humour half-life, and/or the retinal half-life, as compared to the unconjugated antibodies.

[0020] In some aspects, the present disclosure relates to conjugates comprising one or
more anti-Factor D antibodies or anti-Factor D antibody variants covalently linked to one or
more multi-armed polyols. In certain embodiments, the polyol is an eight-armed polyol (i.e., an
octamer). In some embodiments, the polyol is a polyethylene glycol (PEG). In certain
embodiments, the PEG may have the structure of any of general formulas (I1a), (Ib), (ITa), (II1a),
or (IVa), as set forth hereinafter.
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[0021] The anti-factor D antibody variants used in the conjugates of the present
disclosure have improved stability. The anti-factor D antibody variants comprise substitution of
at least one target aspartic acid (D or Asp) residue within a hypervariable region (HVR) of a
reference anti-Factor D antibody, wherein the target Asp residue is identified as prone to
isomerization and the substitution is Asp to Glutamic acid (E or Glu), and wherein the anti-
Factor D antibody variant exhibits improved stability without significant loss of Factor D
binding affinity when compared to the reference anti-Factor D antibody. In some aspects, the
target Asp residue subject to substitution is within an Asp-Xaa motif, wherein Xaa is Asp, Gly,
His, Ser or Thr. In some aspects, the target Asp residue is the first Asp of an Asp-Asp (DD)
motif. In some aspects, the anti-factor D antibody variants comprise one or more substitutions
at additional Asp sites within a HVR of a reference anti-Factor D antibody, wherein the
substitution is Asp to Serine (S or Ser) in order to reduce the overall charges of the antibody,
thereby improving the solubility of the antibody. In some aspects, the anti-factor D antibody
variants comprise one or more substitutions at asparagine (N or Asn) sites identified as prone to
deamidation, wherein the substitution is Asn to Ser in order to reduce or eliminate the
antibody’s deamidation.

[0022] In some embodiments, the anti-Factor D antibody variant is a Fab fragment,
wherein the C-terminus of the heavy chain of the Fab fragment ends in the amino acids
“CDKTHT,” “CDKTHL,” “CDKTH,” “CDKT,” “CDK.,” or “CD.” In some embodiments, the
C-terminus of the heavy chain of the Fab fragment ends in the sequence “CDKTHX,” wherein
X is any amino acid except T. Truncations and/or mutations at the C terminus may be able to
reduce or eliminate AHA-reactivity against the Fab, without compromising thermostability or
expression. In some embodiments, the C-terminus of the heavy chain of a Fab fragment ends in
the amino acids “CDKTHTC,” “CDKTHTCPPC,” “CDKTHTCPPS,” “CDKTHTSPPC”,
“CDKTHTAPPC”, “CDKTHTSGGC” or “CYGPPC”. In some such embodiments, a free
cysteine in the C-terminal amino acids may be amenable to conjugation, for example, to a
polymer such as PEG. In some embodiments, a Fab fragment comprises a heavy chain constant
domain amino acid sequence selected from the group consisting of SEQ ID NOs: 54 (ending in
“CDKTHT?), 55-66 (ending in “CDKTHL,” “CDKTHTC,” “CPPC,” “CPPS,” “SPPC,”
“APPC,” “SGGC,” “CYGPPC,” “CDKTH,” “CDKT,” “CDK.” or “CD"), and 116 (ending in
“CDKTHX™). In some embodiments, a Fab is an I[gG2 Fab fragment comprising a heavy chain
constant domain amino acid sequence of SEQ ID NOs: 67 (ending in “VERK™) or an IgG2 Fab-
C fragment comprising a heavy chain constant domain amino acid sequence of SEQ ID NO: 68

(ending in “VERKC”). In some embodiments, a Fab is an IgG4 Fab fragment comprising a
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heavy chain constant domain amino acid sequence selected from the group consisting of SEQ
ID NOs: 69-73 (ending in “KYGPP”, “KYGP”, “KYG”, “KY”, or “K”) or an IgG4 Fab-C
fragment comprising a heavy chain constant domain amino acid sequence of SEQ ID NO: 74
(ending in “KYGPPC”). As an alternative to truncating and/or mutation at the C terminus, to
avoid pre-existing anti-hinge antibody (PE-AHA) responses, 1gG2 or IgG4 Fab fragments may
be used, since these do not show PE-AHA response.

[0023] In some aspects, the reference anti-factor D antibody used to generate the
antibody variants used in the conjugates of the disclosure comprises the light chain variable
domain sequence of SEQ ID NO:3, the heavy chain variable domain sequence of SEQ ID NO:4,
or both. Subsequently, the resulting antibody variants may comprise a light chain HVR1 (HVR-
L1) sequence of SEQ ID NO:11 and a heavy chain HVR2 (HVR-H2) sequence of SEQ ID
NO:12, or may comprise a light chain HVR3 (HVR-L3) sequence of SEQ ID NO:13, or may
comprise a light chain HVR1 (HVR-L1) sequence of SEQ ID NO:14 and a heavy chain HVR2
(HVR-H2) sequence of SEQ ID NO:12, or may comprise a heavy chain HVR3 (HVR-H3)
sequence of SEQ ID NO:15.

[0024] In some aspects, the anti-factor D antibody variant used in the conjugates of the
disclosure is a variant of a reference anti-factor D antibody, wherein the reference anti-factor D
antibody comprises the light chain sequence of SEQ ID NO:1 and the heavy chain sequence of
SEQ ID NO:2, and wherein the variant comprises the following sequence modifications over the
reference anti-factor D antibody: a light chain HVR1 (HVR-L1) sequence of SEQ ID NO:11
and a heavy chain HVR2 (HVR-H2) sequence of SEQ ID NO:12. Such variant is referred to as
the “TM” variant (AFD.v6) in the Examples herein below (see, e.g., Table 1).

[0025] In some aspects, the anti-factor D antibody variant used in the conjugates of the
disclosure is a variant of a reference anti-factor D antibody, wherein the reference anti-factor D
antibody comprises the light chain sequence of SEQ ID NO:1 and a heavy chain sequence
selected from the group consisting of SEQ ID NOs: 34-53 and 115, and wherein the variant
comprises the following sequence modifications over the reference anti-factor D antibody: a
light chain HVR1 (HVR-L1) sequence of SEQ ID NO:11 and a heavy chain HVR2 (HVR-H2)
sequence of SEQ ID NO:12. Such variants are referred to as “modified TM” variants. These
modified TM variants comprise a heavy chain constant domain that differs from that of the TM
variant, and which is selected from the group consisting of SEQ ID NOs: 55-74 and 116.

[0026] In some aspects, the anti-factor D antibody variant used in the conjugates of the
disclosure is a variant of a reference anti-factor D antibody, wherein the reference anti-factor D

antibody comprises the light chain sequence of SEQ ID NO:1 and the heavy chain sequence of
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SEQ ID NO:2, and wherein the variant comprises the following sequence modifications over the
reference anti-factor D antibody: a light chain HVR1 (HVR-L1) sequence of SEQ ID NO:11, a
heavy chain HVR2 (HVR-H2) sequence of SEQ ID NO:12 and a light chain HVR3 (HVR-L3)
sequence of SEQ ID NO:13. Such variant is referred to as the “TM.D92E” variant (AFD.v7) in
Examples herein below (see, e.g., Table 1).

[0027] In some aspects, the anti-factor D antibody variant used in the conjugates of the
disclosure is a variant of a reference anti-factor D antibody, wherein the reference anti-factor D
antibody comprises the light chain sequence of SEQ ID NO:1 and a heavy chain sequence
selected from the group consisting of SEQ ID NOs: 34-53 and 115, and wherein the variant
comprises the following sequence modifications over the reference anti-factor D antibody: a
light chain HVR1 (HVR-L1) sequence of SEQ ID NO:11, a heavy chain HVR2 (HVR-H2)
sequence of SEQ ID NO:12 and a light chain HVR3 (HVR-L3) sequence of SEQ ID NO:13.
Such variants are referred to as “modified TM.D92E” variants. These modified TM.D92E
variants comprise a heavy chain constant domain that differs from that of the TM.D92E variant,
and which is selected from the group consisting of SEQ ID NOs: 55-74 and 116.

[0028] In some aspects, the anti-factor D antibody variant used in the conjugates of the
disclosure is a variant of a reference anti-factor D antibody, wherein the reference anti-factor D
antibody comprises the light chain sequence of SEQ ID NO:1 and the heavy chain sequence of
SEQ ID NO:2, and wherein the variant comprises the following sequence modifications over the
reference anti-factor D antibody: a light chain HVR1 (HVR-L1) sequence of SEQ ID NO:14
and a heavy chain HVR2 (HVR-H2) sequence of SEQ ID NO:12. Such variant is referred to as
the “SIESD” variant (AFD.v8) in Examples herein below (see, e.g., Table 1). In some
embodiments, the “SIESD” variant (AFD.v8) comprises the light chain sequence of SEQ ID
NO: 26 and the heavy chain sequence of SEQ ID NO: 27. In some embodiments, a Cys-
modified version of the “SIESD” variant comprises the light chain sequence of SEQ ID NO: 26
and the heavy chain sequence of SEQ ID NO: 30. In some embodiments, a Cys-Pro-Pro-Cys-
modified version of the “SIESD” variant comprises the light chain sequence of SEQ ID NO: 26
and the heavy chain sequence of SEQ ID NO: 31. In some embodiments, a modified version of
the “SIESD” variant comprises the light chain sequence of SEQ ID NO: 26 and the heavy chain
sequence selected from the group consisting of SEQ ID NOs: 75-92 and 117.

[0029] In some aspects, the anti-factor D antibody variant used in the conjugates of the
disclosure is a variant of a reference anti-factor D antibody, wherein the reference anti-factor D
antibody comprises the light chain sequence of SEQ ID NO:1 and a heavy chain sequence
selected from the group consisting of SEQ ID NOs: 34-53 and 115, and wherein the variant
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comprises the following sequence modifications over the reference anti-factor D antibody: a
light chain HVR1 (HVR-L1) sequence of SEQ ID NO:14 and a heavy chain HVR2 (HVR-H2)
sequence of SEQ ID NO:12. Such variants are referred to as “modified SIESD” variants. These
modified SIESD variants comprise a heavy chain constant domain that differs from that of the
SIESD variant, and which is selected from the group consisting of SEQ ID NOs: 55-74 and 116.

[0030] In some aspects, the anti-factor D antibody variant used in the conjugates of the
disclosure is a variant of a reference anti-factor D antibody, wherein the reference anti-factor D
antibody comprises the light chain sequence of SEQ ID NO:1 and the heavy chain sequence of
SEQ ID NO:2, and wherein the variant comprises the following sequence modifications over the
reference anti-factor D antibody: a light chain HVR1 (HVR-L1) sequence of SEQ ID NO:14, a
heavy chain HVR2 (HVR-H2) sequence of SEQ ID NO:12 and a heavy chain HVR3 (HVR-H3)
sequence of SEQ ID NO:15. Such variant is referred to as the “SIESD.N103S” variant
(AFD.v14) in Examples herein below (see, e.g., Table 1). In some embodiments, the
“SIESD.N103S” variant (AFD.v14) comprises the light chain sequence of SEQ ID NO: 28 and
the heavy chain sequence of SEQ ID NO: 29. In some embodiments, a Cys-modified version of
the “SIESD.N103S” variant comprises the light chain sequence of SEQ ID NO: 28 and the
heavy chain sequence of SEQ ID NO: 32. In some embodiments, a Cys-Pro-Pro-Cys-modified
version of the “SIESD.N103S” variant comprises the light chain sequence of SEQ ID NO: 28
and the heavy chain sequence of SEQ ID NO: 33. In some embodiments, a modified version of
the “SIESD.N103S” variant comprises the light chain sequence of SEQ ID NO: 28 and a heavy
chain sequence selected from the group consisting of SEQ ID NOs: 93-110 and 118.

[0031] In some aspects, the anti-factor D antibody variant used in the conjugates of the
disclosure is a variant of a reference anti-factor D antibody, wherein the reference anti-factor D
antibody comprises the light chain sequence of SEQ ID NO:1 and a heavy chain sequence
selected from the group consisting of SEQ ID NOs: 34-53 and 115, and wherein the variant
comprises the following sequence modifications over the reference anti-factor D antibody: a
light chain HVR1 (HVR-L1) sequence of SEQ ID NO:14, a heavy chain HVR2 (HVR-H2)
sequence of SEQ ID NO:12 and a heavy chain HVR3 (HVR-H3) sequence of SEQ ID NO:15.
Such variants are referred to as “modified SIESD.N103S™ variants. These modified
SIESD.N103S variants comprise a heavy chain constant domain that differs from that of the
SIESD.N103S variant, and which is selected from the group consisting of SEQ ID NOs: 55-74
and 116.

[0032] In some aspects, the present disclosure relates to conjugates comprising one or

more anti-Factor D antibody variants comprising one or more substitutions within the HVRs of
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a reference anti-Factor D antibody. In some aspects, the reference anti-Factor D antibody
comprises the following HVR sequences:

HVR-L1: ITSTDIDDDMN (SEQ ID NO: 5);

HVR-L2: GGNTLRP (SEQ ID NO: 6);

HVR-L3: LQSDSLPYT (SEQ ID NO: 7);

HVR-H1: GYTFTNYGMN (SEQ ID NO: 8);

HVR-H2: WINTYTGETTYADDFKG (SEQ ID NO: 9); and

HVR-H3: EGGVNN (SEQ ID NO: 10).
The corresponding variants comprise one or more of the following substitutions:

(a) D5S in SEQ ID NO: 3;

(b) D7E in SEQ ID NO: 5;

(c) D8S in SEQ ID NO: 5 (a, b, and ¢ disclosed in SEQ ID NO: 22);

(d) D13E in SEQ ID NO: 9 (SEQ ID NO: 23);

(e) D4E in SEQ ID NO: 7 (SEQ ID NO: 24); or

(f) N5S in SEQ ID NO: 10 (SEQ ID NO: 25).
In some embodiments, the reference anti-Factor D antibody comprises a heavy chain constant
domain amino acid sequence selected from the group consisting of SEQ ID NOs: 54-74 and
116.

[0033] In some aspects, the variant combines the substitutions (b)-(d) above. In another
aspect, the variant combines the substitutions (b)-(e) above. In another aspect, the variant
combines the substitutions (a)-(d) above. In another aspect, the variant combines the
substitutions (a)-(d) and (f) above. In another aspect, the variant comprises one or more of
substitution (a), (b), (c), (d), (e), or (f) above, and further comprises a heavy chain constant
domain amino acid sequence selected from the group consisting of SEQ ID NOs: 54-74 and
116. In another aspect the variant comprises substitutions selected from the group consisting of:
the substitutions (b)-(d) above, the substitutions (b)-(e) above, the substitutions (a)-(d) above,
and the substitutions (a)-(d) and (f) above, wherein the variant further comprises a heavy chain
constant domain amino acid sequence selected from the group consisting of SEQ ID NOs: 54-74
and 116.

[0034] In some aspects, the present disclosure relates to a conjugate comprising one or
more anti-Factor D antibody comprising a light chain variable domain amino acid sequence of
SEQ ID NO:16, 18 or 19. In another aspect, the present disclosure relates to a conjugate
comprising an anti-Factor D antibody comprising a heavy chain variable domain amino acid

sequence of SEQ ID NO:17 or 20. In another aspect, the anti-Factor D antibody may comprise a
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heavy chain constant domain amino acid sequence selected from the group consisting of SEQ
ID NOs: 54-74 and 116. In another aspect, the anti-Factor D antibody comprises a light chain
variable domain amino acid sequence of SEQ ID NO:16, 18 or 19 and a heavy chain variable
domain amino acid sequence of SEQ ID NO:17 or 20. For example, the anti-Factor D antibody
can be the “TM” variant (AFD.v6) that comprises the light chain variable domain amino acid
sequence of SEQ ID NO:16 and the heavy chain variable domain amino acid sequence of SEQ
ID NO:17; the “TM.D92E” variant (AFD.v7) that comprises the light chain variable domain
amino acid sequence of SEQ ID NO:18 and the heavy chain variable domain amino acid
sequence of SEQ ID NO:17; the “SIESD” variant (AFD.v8) that comprises the light chain
variable domain amino acid sequence of SEQ ID NO:19 and the heavy chain variable domain
amino acid sequence of SEQ ID NO:17; or the “SIESD.N103S” variant (AFD.v14) that
comprises the light chain variable domain amino acid sequence of SEQ ID NO:19 and the heavy
chain variable domain amino acid sequence of SEQ ID NO:20.

[0035] In another aspect, the anti-Factor D antibody comprises a light chain variable
domain amino acid sequence of SEQ ID NO:16, 18 or 19, a heavy chain variable domain amino
acid sequence of SEQ ID NO:17 or 20, and a heavy chain constant domain amino acid sequence
selected from the group consisting of SEQ ID NOs: 54-74 and 116. For example, the anti-
Factor D antibody can be a modified version of the “TM” variant (AFD.v6) that comprises the
light chain variable domain amino acid sequence of SEQ ID NO:16, the heavy chain variable
domain amino acid sequence of SEQ ID NO:17, and a heavy chain constant domain amino acid
sequence selected from the group consisting of SEQ ID NOs: 55-74 and 116; a modified version
of the “TM.D92E” variant (AFD.v7) that comprises the light chain variable domain amino acid
sequence of SEQ ID NO:18, the heavy chain variable domain amino acid sequence of SEQ ID
NO:17, and a heavy chain constant domain amino acid sequence selected from the group
consisting of SEQ ID NOs: 55-74 and 116; a modified version of the “SIESD” variant (AFD.v8)
that comprises the light chain variable domain amino acid sequence of SEQ ID NO:19, the
heavy chain variable domain amino acid sequence of SEQ ID NO:17, and a heavy chain
constant domain amino acid sequence selected from the group consisting of SEQ ID NOs: 55-74
and 116; or a modified version of the “SIESD.N103S” variant (AFD.v14) that comprises the
light chain variable domain amino acid sequence of SEQ ID NO:19, the heavy chain variable
domain amino acid sequence of SEQ ID NO:20, and a heavy chain constant domain amino acid
sequence selected from the group consisting of SEQ ID NOs: 55-74 and 116.

[0036] In some embodiments, the anti-Factor D antibody is a modified version of the

“SIESD” variant (AFD.v8) that comprises the light chain variable domain amino acid sequence
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of SEQ ID NO:19, and a heavy chain sequence selected from the group consisting of SEQ ID
NOs: 30, 31, 75-92, and 117. In some embodiments, the anti-Factor D antibody is a modified
version of the “SIESD” variant (AFD.v8) that comprises the light chain sequence of SEQ ID
NO: 26, and a heavy chain having an amino acid sequence selected from the group consisting of
SEQ ID NOs: 30, 31, 75-92, and 117. In another embodiment, the anti-Factor D antibody is a
modified version of the “SIESD.N103S” variant (AFD.v14) that comprises the light chain
variable domain amino acid sequence of SEQ ID NO:19 and a heavy chain having an amino
acid sequence selected from the group consisting of SEQ ID NOs: 32, 33, 93-110, and 118. In
some embodiments, the anti-Factor D antibody is a modified version of the “SIESD.N103S”
variant (AFD.v14) that comprises the light chain sequence of SEQ ID NO: 28, and a heavy
chain sequence selected from the group consisting of SEQ ID NOs: 32, 33, 93-110, and 118.
[0037] In some aspects, the present disclosure relates to conjugates comprising one or
more anti-Factor D antibody having a variable light chain comprising a HVR-L1 having the
sequence of SEQ ID NO:11 or 14, a HVR-L2 having the sequence of SEQ ID NO:6, and a
HVR-L3 having the sequence of SEQ ID NO:7 or 13; and a variable heavy chain comprising a
HVR-H1 having the sequence of SEQ ID NO:8, a HVR-H2 having the sequence of SEQ ID
NO:9 or 12, and a HVR-H3 having the sequence of SEQ ID NO:10 or 15. In another
embodiment, the anti-Factor D antibody may further comprise a heavy chain constant domain
amino acid sequence selected from the group consisting of SEQ ID NOs: 54-74 and 116. For
example, the anti-Factor D antibody can be the “SIESD” variant (AFD.v8) comprising the
following six HVR sequences: HVR-L1 (SEQ ID NO:14), HVR-L2 (SEQ ID NO:6), HVR-L3
(SEQ ID NO:7), HVR-H1 (SEQ ID NO:8), HVR-H2 (SEQ ID NO:12), and HVR-H3 (SEQ ID
NO:10); or the “SIESD.N103S” variant (AFD.v14) comprising the following six HVR
sequences: HVR-L1 (SEQ ID NO:14), HVR-L2 (SEQ ID NO:6), HVR-L3 (SEQ ID NO:7),
HVR-H1 (SEQ ID NO:8), HVR-H2 (SEQ ID NO:12), and HVR-H3 (SEQ ID NO:15). In some
embodiments, the anti-Factor D antibody can be a modified version of the “SIESD” variant
(AFD.v8) comprising the following six HVR sequences: HVR-L1 (SEQ ID NO:14), HVR-L2
(SEQ ID NO:6), HVR-L3 (SEQ ID NO:7), HVR-H1 (SEQ ID NO:8), HVR-H2 (SEQ ID
NO:12), and HVR-H3 (SEQ ID NO:10), and further comprising a heavy chain constant domain
amino acid sequence selected from the group consisting of SEQ ID NOs: 55-74 and 116. In
another embodiment, the anti-Factor D antibody can be a modified version of the
“SIESD.N103S” variant (AFD.v14) comprising the following six HVR sequences: HVR-L1
(SEQ ID NO:14), HVR-L2 (SEQ ID NO:6), HVR-L3 (SEQ ID NO:7), HVR-H1 (SEQ ID
NO:8), HVR-H2 (SEQ ID NO:12), and HVR-H3 (SEQ ID NO:15), and further comprising a
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heavy chain constant domain amino acid sequence selected from the group consisting of SEQ
ID NOs: 55-74 and 116.

[0038] In some aspects, the present disclosure relates to conjugates comprising one or
more anti-Factor D antibody variants with no detectable Asp isomerization, wherein the variants
are made by a method for removing or reducing isomerization, comprising: (a) identifying one
or more Asp residues prone to Asp isomerization within HVRs of a reference anti-Factor D
antibody; (b) substituting Glu for the Asp residue identified in step (a); (c) screening the
resulting candidate variants for Asp isomerization; and (d) selecting those variants that have no
detectable Asp isomerization. In some aspects, the method above is combined with a method for
removing or reducing deamidation, comprising (a) identifying one or more Asn residues prone
to deamidation within HVRs of the reference anti-Factor D antibody; (b) substituting Ser for the
Asn residue identified in step (a); (¢) screening the resulting candidate variants for deamidation;
and (d) selecting those variants having reduced or eliminated deamidation. In another aspect,
the method for removing or reducing isomerization is combined with a method for reducing
overall charge of the antibody by: (a) selecting one or more negatively charged amino acid
residues D or E within HVRs of the reference anti-Factor D antibody; (b) substituting Ser for the
residue selected in step (a); (c) screening the resulting candidate variants for solubility; and (d)
selecting those variants having improved solubility when compared to the reference anti-Factor
D antibody.

[0039] In some aspects, the present disclosure is directed to a conjugate comprising one
or more anti-Factor D antibody or antibody variant disclosed herein and one or more multi-
armed polyol, wherein the conjugate is prepared by covalently linking at least one of the anti-
Factor D antibodies or antibody variants disclosed herein to the polyol. In some embodiments,
the multi-armed polyol is a PEG. In some embodiments, the PEG is an octamer. In some
embodiments, the PEG has the structure of general formula (Ia), (Ib), (ITa), (Illa), or (IVa), as
set forth herein.

[0040] In some aspects, the conjugates of the present disclosure comprise anti-factor D
antibody variants that have improved stability while maintaining the factor D binding affinity
when compared to the reference anti-factor D antibody. In some aspects, the antibodies bind to
Factor D with a binding affinity of at least about 10 to 10"*M. In some aspects, the antibodies
used in the conjugates of the present disclosure include human, humanized or chimeric
antibodies.

[0041] In some aspects, the antibodies used in the conjugates of the present disclosure

are antibody fragments (e.g., antigen-binding fragments). The antibody fragments may, for
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example, be Fab, Fab', F(ab')., scFv, (scFv),, dAb, complementarity determining region (CDR)
fragments, linear antibodies, single-chain antibody molecules, minibodies, diabodies, or
multispecific antibodies formed from antibody fragments.

[0042] In other aspects of the disclosure, the present disclosure includes compositions
comprising a conjugate of the disclosure. In another aspect, the disclosure concemns a
composition of matter comprising a conjugate of the disclosure, as described herein, in
combination with a carrier. Optionally, the carrier is a pharmaceutically acceptable carrier.

[0043] In some aspects, the present disclosure includes pharmaceutical formulations
comprising the conjugates described herein, at therapeutically effective concentrations. In some
aspects, the pharmaceutical formulation comprises the antibody or antibody variant at a
concentration of at least about 100 mg/mL, from about 100 to about 150 mg/ mL, from about
100 to about 200 mg/ mL, from about 100 to about 300 mg/ mL, from about 100 to about 400
mg/ mL, from about 100 to about 500 mg/ml; at least about 200 mg/ mL, at least about 300 mg/
mlL, at least about 400 mg/ mL or at least about 500 mg/ mL. In some aspects, the concentration
of the antibody or antibody variant in the formulation is about 200, 250, 300, 350, 400, 450 or
500 mg/ mL. In some aspects, the concentration of the antibody or antibody variant in the
formulation is less than about 450 mg/ mL.

[0044]  Another aspect of the present disclosure is the use of the conjugate or
pharmaceutical formulation of the disclosure for treatment of disorders associated with
excessive or uncontrolled complement activation. In one embodiment, the disclosure is directed
to a method of treating a complement-associated disorder in a subject, the method comprising
administering to the subject a conjugate or pharmaceutical formulation of the disclosure. The
disorders include complement activation during cardiopulmonary bypass operations;
complement activation due to ischemia-reperfusion following acute myocardial infarction,
aneurysm, stroke, hemorrhagic shock, crush injury, multiple organ failure, hypobolemic shock,
intestinal ischemia or other events causing ischemia. Complement activation has also been
shown to be associated with inflammatory conditions such as severe burns, endotoxemia, septic
shock, adult respiratory distress syndrome, hemodialysis; anaphylactic shock, severe asthma,
angioedema, Crohn’s disease, sickle cell anemia, poststreptococcal glomerulonephritis and
pancreatitis. The disorder may be the result of an adverse drug reaction, drug allergy, IL-2
induced vascular leakage syndrome or radiographic contrast media allergy. In one embodiment,
the complement-associated disorder is systemic. It may also include autoimmune disease such
as systemic lupus erythematosus, myasthenia gravis, theumatoid arthritis, Alzheimer’s disease

and multiple sclerosis. In another embodiment, complement activation is also associated with
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transplant rejection. In another embodiment, complement activation is also associated with
ocular diseases (all ocular conditions and diseases the pathology of which involve complement,
including the classical and the alternative pathway of complement) or complement-associated
eye conditions, such as, for example, without limitation, macular degenerative disease, such as
all stages of age-related macular degeneration (AMD), including dry and wet (non-exudative
and exudative) forms, diabetic retinopathy and other ischemia-related retinopathies, choroidal
neovascularization (CNV), uveitis, diabetic macular edema, pathological myopia, von Hippel-
Lindau disease, histoplasmosis of the eye, Central Retinal Vein Occlusion (CRVO), corneal
neovascularization, and retinal neovascularization. In one example, complement-associated eye
conditions include age-related macular degeneration (AMD), including non-exudative (e.g
intermediate dry AMD or geographic atrophy (GA)) and exudative (e.g., wet AMD (choroidal
neovascularization (CNV)) AMD, diabetic retinopathy (DR), endophthalmitis and uveitis. In a
further example, nonexudative AMD may include the presence of hard drusen, soft drusen,
geographic atrophy and/or pigment clumping. In another example, complement-associated eye
conditions include age-related macular degeneration (AMD), including early AMD (e.g.,
includes multiple small to one or more non-extensive medium sized drusen), intermediate AMD
(e.g., includes extensive medium drusen to one or more large drusen) and advanced AMD (e.g.,
includes geographic atrophy or advanced wet AMD (CNV). In a further example, intermediate
dry AMD may include large confluent drusen. In a further example, geographic atrophy may
include photoreceptor and/or Retinal Pigmented Epithelial (RPE) loss. In a further example, the
area of geographic atrophy may be small or large and/or may be in the macula area or in the
peripheral retina. In one example, the complement-associated eye condition is intermediate dry
AMD. In one example, the complement-associated eye condition is geographic atrophy. In one
example, the complement-associated eye condition is wet AMD (choroidal neovascularization
(CNYV)). In one embodiment, the conjugate or pharmaceutical formulation is administered using
an implantable port-delivery system. In one embodiment, the conjugate or pharmaceutical
formulation is administered by intravitreal administration. In one embodiment, the method or
use further comprises administering to the subject an additional therapeutic agent, such as a
HTRAT1 antagonist, an ANG2 antagonist, a TIE2 antagonist, a VEGF antagonist, or an
antagonist of one or more of the C1, C2, C3, C4, C5, C6, C7, C8, or C9 complement
components.

[0045] In another aspect, the disclosure provides a kit, comprising a conjugate of the
disclosure. In some embodiments, the disclosure provides a kit, comprising a conjugate of the

disclosure and instructions for use. In some embodiments, the disclosure concerns a kit
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comprising a conjugate of the disclosure and instructions for administering said conjugate, to
treat a complement-associated disorder. In some embodiments, the disclosure provides a kit
comprising a first container comprising a composition comprising one or more one or more
conjugate of the disclosure; and a second container comprising a buffer. In some embodiments,
the buffer is pharmaceutically acceptable. In some embodiments, a composition comprising a
conjugate of the disclosure further comprises a carrier, which in some embodiments is
pharmaceutically acceptable. In some embodiments, a kit further comprises instructions for
administering the composition (e.g., the conjugate comprising one or more antibody, or antibody
fragment thereof (e.g., antigen-binding fragment) to a subject. In some embodiments, a kit
further comprises instructions for use of the kit.

[0046] In some aspects, the disclosure concerns an article of manufacture containing
materials useful for the treatment, prevention and/or diagnosis of complement-associated
disorders. In some embodiments, the disclosure concerns an article of manufacture, comprising:
(a) a container; (b) a label on the container; and (c) a composition of matter comprising a
conjugate of the present disclosure, contained with the container, wherein the label on said
container indicates that the composition can be used for treatment, prevention and/or diagnosis
of complement-associated disorders.

[0047] In some aspects, the disclosure provides use of a conjugate of the disclosure in
the preparation of a medicament for the therapeutic and/or prophylactic treatment of a disease,
such as a complement-associated eye condition. In one embodiment, the disclosure is directed
to a method of treating a complement-associated disorder, such as a complement-associated eye
condition, in a subject, the method comprising administering to the subject a conjugate or
pharmaceutical formulation of the disclosure. In some embodiments, the complement-
associated eye condition is selected from age-related macular degeneration (AMD), including
non-exudative (e.g intermediate dry AMD or geographic atrophy (GA)) and exudative (e.g., wet
AMD (choroidal neovascularization (CNV)) AMD, diabetic retinopathy (DR), endophthalmitis
and uveitis. In one example, the complement-associated eye condition is intermediate dry AMD.
In one example, the complement-associated eye condition is geographic atrophy. In one
example, the complement-associated eye condition is wet AMD (choroidal neovascularization
(CNV)).

[0048] In some aspects, the disclosure provides use of an article of manufacture of the
disclosure in the preparation of a medicament for the therapeutic and/or prophylactic treatment
of a disease, such as a complement-associated eye condition. In some embodiments, the

complement-associated eye condition is selected from age-related macular degeneration (AMD),



WO 2017/075252 PCT/US2016/059179

17

including non-exudative (e.g intermediate dry AMD or geographic atrophy (GA)) and exudative
(e.g., wet AMD (choroidal neovascularization (CNV)) AMD, diabetic retinopathy (DR),
endophthalmitis and uveitis. In one example, the complement-associated eye condition is
intermediate dry AMD. In one example, the complement-associated eye condition is geographic
atrophy. In one example, the complement-associated eye condition is wet AMD (choroidal
neovascularization (CNV)).

[0049] In some aspects, the disclosure provides use of a kit of the disclosure in the
preparation of a medicament for the therapeutic and/or prophylactic treatment of a disease, such
as a complement-associated eye condition. In some embodiments, the complement-associated
eye condition is selected from age-related macular degeneration (AMD), including non-
exudative (e.g intermediate dry AMD or geographic atrophy (GA)) and exudative (e.g., wet
AMD (choroidal neovascularization (CNV)) AMD, diabetic retinopathy (DR), endophthalmitis
and uveitis. In one example, the complement-associated eye condition is intermediate dry AMD.
In one example, the complement-associated eye condition is geographic atrophy. In one
example, the complement-associated eye condition is wet AMD (choroidal neovascularization
(CNV)).

[0050] In some aspects, the disclosure provides a formulation comprising a conjugate
comprising one or more Factor D antagonist, and further comprises a HTRAT1 antagonist, an
ANG?2 antagonist, a TIE2 antagonist, a VEGF antagonist, or an antagonist of one or more of the
C1, C2, C3, C4, C5, C6, C7, C8, and C9 complement components. In some embodiments, the
Factor D antagonist is an anti-Factor D antibody. In a further embodiment, the anti-Factor D
antibody is an anti-Factor D antibody variant described herein. In some embodiments the
HTRAT1 antagonist is an anti-HTRAT1 antibody. In another embodiment the ANG?2 antagonist is
an anti-ANG?2 antibody. In another embodiment, the TIE2 antagonist is an anti-TIE2 antibody.
In another embodiment, the VEGF antagonist is an anti-VEGF antibody. In another
embodiment, the antagonist of the C2 and/or C4 and/or C5 complement components is an anti-
C2 and/or anti-C4 and/or anti-C5 antibody.

[0051] In some aspects, the treatment of disorders associated with excessive or
uncontrolled complement activation in a human subject with a disorder associated with
excessive or uncontrolled complement activation comprises administering to the subject an
effective amount of a therapeutic compound, such as conjugate comprising one or more Factor
D antagonist, and further comprises administering to the subject an effective amount of a second
therapeutic compound, such as a HTRA1 antagonist, an ANG?2 antagonist, a TIE2 antagonist, a
VEGF antagonist, or an antagonist of one or more of the C1, C2, C3, C4, C5, C6, C7, C8, and
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C9 complement components. In some embodiments, the Factor D antagonist is an anti-Factor D
antibody. In some embodiments, the anti-Factor D antibody is an anti-Factor D antibody variant
described herein. In some embodiments, the HTRA1 antagonist is an anti-HTRA1 antibody. In
another embodiment the ANG2 antagonist is an anti-ANG2 antibody. In another embodiment,
the TIE2 antagonist is an anti-TIE2 antibody. In another embodiment, the VEGF antagonist is
an anti-VEGF antibody. In another embodiment, the antagonist of the C2 and/or C4 and/or C5
complement components is an anti-C2 and/or anti-C4 and/or anti-C5 antibody.

[0052] In some aspects, the administration of the conjugate comprising the Factor D
antagonist and any second therapeutic compound can be done simultaneously, e.g., as a single
composition or as two or more distinct compositions using the same or different administration

routes. Alternatively, or additionally the administration can be done sequentially, in any order.

Brief Description of the Figures

[0053] Figures 1A-1D shows amino acid sequences of a reference anti-factor D antibody
WT (aFD.WT) and its select variants (1A: light and heavy chain sequences of WT; 1B:
alignment of light and heavy chain variable domains; 1C: light and heavy chain sequences of
SIESD (AFD.v8) and heavy chain sequences of Cys-modified SIESD (AFD.v8) and Cys-Pro-
Pro-Cys-modified SIESD (AFD.v8); 1D: light and heavy chain sequences of SIESD.N103S
(AFD.v14) and heavy chain sequences of Cys-modified SIESD.N103S (AFD.v14) and Cys-Pro-
Pro-Cys-modified SIESD.N103S (AFD.v14)). HVRs within the variable domains are
underlined. Residue substitutions in the variants are shown in bold. Cys and Cys-Pro-Pro-Cys
(SEQ ID NO: 21) modifications are shown in italics in Figure 1C and 1D.

[0054] Figures 2A-2C illustrates antigen binding capacity of various antibody Fab
fragments over prolonged time under defined conditions (2A: Fab protein concentration of 10
mg/mL in pH 5.5 buffer; 2B: Fab protein concentration of 100 mg/ml in PBS; 2C: Fab protein
concentration of 100 mg/ml in PBS).

[0055] Figures 3A-3B illustrates degradations of various antibody Fab fragments over
time under defined conditions whereby main peak is determined by ion-exchange
chromatography (IEC) (3A: Fab protein concentration of 10 mg/mL in pH 5.5 buffer; 3B: Fab
protein concentration of 100 mg/ml in PBS).

[0056] Figures 4A-4B illustrates isomerization and deamidation of various antibody Fab
fragments over time under defined conditions (4A: Fab protein concentration of 10 mg/mL in

pH 5.5 buffer; 4B: Fab protein concentration of 100 mg/ml in PBS).
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[0057] Figure 5 illustrates aggregation of various antibody Fab fragments over
prolonged time under defined condition (Fab protein concentration of 100 mg/ml in PBS) as
determined by measurements of monomer peak by size-exclusion chromatography (SEC).

[0058] Figure 6 illustrates solubility of aFD.WT, AFD.v2, AFD.v6 and AFD.v8 at pH 6
and low 1onic strength (~100 mg/ml in 20 mM His-HCI, pH 6).

[0059] Figure 7 illustrates solubility of antibody Fab fragments at pH 6 and low ionic
strength (~ 100 mg/ml in 20 mM His-HCI, pH 6). The insolubility of aFD.WT is reversed by
the exchange into PBS, a salt (NaCl) containing buffer, via dialysis.

[0060] Figure 8 illustrates solubility of antibody Fab fragments in PBS (pH 7.3) at 227
mg/ml for aFD. WT, 269 mg/ml for AFD.v8 and 344 mg/ml for AFD.v14.

[0061] Figure 9 illustrates % aggregate as measured by size-exclusion chromatography
(SEC) of SIESD.N103S (AFD.v14) in PBS prior to 3 week incubation at 2-8°C.

[0062] Figure 10A illustrates the antigen binding capacity for a high concentration (272
mg/mL) AFD.v8 formulation (20 mM His-HCI, pH 5.5) over prolonged time under thermal
stress at 37°C. The hatched area denotes the +£10% standard error in the measurements.

[0063] Figure 10B illustrates the chemical and physical stability for a high concentration
(272 mg/mL) AFD.v8 formulation (20 mM His-HCI, pH 5.5) over prolonged time under thermal
stress at 37°C. The N101 and E95 are according to Kabat numbering.

[0064] Figure 11 illustrates pharmacokinetics of antibody Fab fragments upon
intravitreal injection in rabbits.

[0065] Figure 12 illustrates protein concentration dependence of viscosity for antibody
Fab fragments in pH 5.5 buffer.

[0066] Figures 13A and 13B show the MALDI analysis of a multi-armed PEG
comprising a hexaglycerol (HGEO) core (Sunbright® HGEO-400MA, NOF America, Corp.)
and a tripentaerythritol (TP) core (8ARM (TP)-PEG-MAL, JenKem Technology, USA) (13A:
HGEO core; 13B: TP core).

[0067] Figures 14A — 14C show the results of a purification of the AFD.v14.C + TP
octamer by Size Exclusion Chromatography (SEC) on a Sephacryl S-300 HR (GE Healthcare)
column in 20 mM His-acetate, pH 5.5, 50 mM NaCl (isocratic gradient) (14A: initial
chromatogram of the SEC column; 14B: an expansion of the peak from 600 mL to 1100 mL;
14C: MALS profile of the chromatogram fractions collected during the purification shown in
14B).

[0068] Figures 15A — 15C show the results of a purification of the AFD.v14.C + HG
octamer by SEC on a Sephacryl S-300 HR (GE Healthcare) column in 20 mM His-acetate, pH
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5.5, 50 mM NaCl (isocratic gradient) (15A: initial chromatogram of the SEC column; 15B:
enlargement of the chromatogram of 15A from 2900-3600 mL; 15C: MALS profile of the
chromatogram fractions collected during the purification shown in Figure 15B).

[0069] Figures 16A — 16B show the results of an analysis of the AFD.v14.C + HG
octamer using a Sephacryl S-400 HR (GE Healthcare) column in PBS, pH 7.4 (16A: initial
chromatogram of the column; 16B: MALS profile of the chromatogram in Figure 16A).

[0070] Figures 17A — 17B show the results of a purification of the AFD.v14.C + HGEO
octamer by SEC on a Sephacryl S-300 HR (GE Healthcare) column in 20 mM His-acetate, pH
5.5, 50 mM NaCl (isocratic gradient), followed by SEC-MALS characterization on Sephacryl S-
400 HR at 0.25 mL/minute in PBS, pH 7.4 (17A: initial chromatogram of the SEC S-400
column; 17B: MALS profile of the chromatogram fractions in Figure 17A).

[0071] Figures 18A — 18B show the results of a purification of the AFD.v14.C + HGEO
octamer by SEC on a Sephacryl S-300 HR (GE Healthcare) column in 20 mM His-acetate, pH
5.5, 50 mM NaCl (isocratic gradient), followed by SEC-MALS characterization on a Tosoh
G3000PW column (18A: initial chromatogram of the SEC S-300 column; 18B: overlay of laser
intensity for S-300 fractions from 18A using SEC-MALS with G3000PW column).

[0072] Figures 19A — 19C show further purification of select fractions in Example 9a
(shown in Figure 14) by cation exchange chromatography (CEX) in Triton wash, 10-20% 1M
NaCl gradient over SOCV (19A: initial chromatogram of the CEX column; 19B: SEC gel of the
fractions from the CEX column; 19C: MALS profile of the chromatogram fractions in Figure
19A).

[0073]  Figure 20 shows the final analytical run of the AFD.v14.C + TP octamer after
CEX purification.

[0074] Figures 21A — 21B compare the results of the purification methods for the
AFD.v14.C + TP octamer after cation exchange chromatography (CEX), SEC chromatography
on the SEC S-400 HR column, or SEC chromatography on the SEC S-300 HR column (21A:
stacked display of the chromatograms of the three different purification columns; 21B: SEC gel
comparing the samples from the three different purification columns).

[0075] Figures 22A — 22B compare PEG-Fab conjugates prepared with PEGs having
different cores (22A: SEC gel comparing the purified samples of the conjugates with the
different cores; 22B: MALS profile of the conjugates prepared with the different cores).

[0076] Figure 23 shows the viscosity of the AFD.v14.C + HG octamer and a PEG-Fab
conjugate prepared from Sunbright® PTE-400MA from NOF America Corp. (a tetramer) as a

function of AFD.v14 concentration.
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[0077] Figure 24 shows the viscosity of the AFD.v14.C + TP octamer and the
AFD.v14.C + HGEO octamer as a function of AFD.v14 concentration in 20mL His-Ace, pH 6.5
and 50 mM NacCl at 20°C.

[0078]  Figures 25A and 25B show the thermal stability of the AFD.v14.C + TP octamer
in 10 mg/mL, PBS (25A) and 10 mg/mL of 20 mM histidine HCI, 50 mM NaCl, at pH 6.5 (25B)
as a function of time.

[0079] Figures 26 and 27 show the slow release of the Fab fragment and dimerization
during the course of the thermal stability study (26: SEC-MALS analysis of the conjugate over
time; 27: CE-SDS analysis of the conjugate over time).

[0080] Figure 28 shows the maintenance of binding capacity of the AFD.v14.C + TP
octamer to Factor D during the thermal stability study as measured by surface plasmon
resonance.

[0081] Figures 29A and 29B show the concentration versus time of AFD.v14 in
cynomolgus monkey vitreous humor following administration of AFD.v14 or AFD.v14.C + TP
octamer in a pharmacokinetic study (29A: vitreous humor concentration; 29B: vitreous humor
concentration data normalized for dosing strength).

[0082] Figures 30A and 30B show the concentration versus time of AFD.v14 in
cynomolgus monkey eye aqueous humor following administration of AFD.v14 or AFD.v14.C +
TP octamer in a pharmacokinetic study (30A: eye aqueous humor concentration; 30B: eye
aqueous humor concentration data normalize for dosing strength).

[0083] Figures 31A and 31B show the concentration versus time of AFD.v14 in
cynomolgus monkey retinal homogenate following administration of AFD.v14 or AFD.v14.C +
TP octamer in a pharmacokinetic study (31A: retinal concentration; 31B: retinal concentration
data normalize for dosing strength).

[0084] Figures 32A — 32C show the concentration versus time of AFD.v14 in
cynomolgus monkey serum following administration of AFD.v14 or AFD.v14.C + TP octamer
in a pharmacokinetic study for both intravitreal and intravenous injection administration (32A:
serum concentration for intravitreal injection; 32B: serum concentration for intravitreal injection
normalize for dosing strength; 32C: serum concentration for intravenous administration).

[0085] Figures 33A — 33B shows a comparison of the Factor D concentration and
AFD.v14.C + TP octamer in a pharmacokinetic study following the administration of the
AFD.v14.C + TP octamer by either an intravenous or intravitreal injection (33A: serum

concentrations; 33B: ocular concentrations).
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[0086] Figures 34A — 34B show inhibition curves for a time-resolved fluorescence
energy transfer (TR-FRET) assay of Factor D-dependent factor B activation (34A: Fab-tetramer
conjugates as compared to unconjugated Fab; 34B: AFD.v14.C + TP octamer as compared to
unconjugated Fab).

[0087] Figures 35A — 35E show the systemic AP complement activity as compared to
total Factor D and therapeutic agent concentration in cynomolgus monkey serum following
intravitreal injection administration (35A: 10 mg/eve lampalizumab (comparative data); 35B:
25 mg/eye AFD.v14; 35C: 3.9 mg/eye AFD.v14.C + TP octamer; 35D: 7.1 mg/eye AFD.v14.C
+ HG octamer; 35E: 11.8 mg/eye AFD.v14.C + HG octamer).

Detailed Description of the Invention
Definitions

[0088] Terms used throughout this application are to be construed with ordinary and
typical meaning to those of ordinary skill in the art. However, Applicants desire that the
following terms be given the particular definition as defined below.

[0089] The term "antibody" is used in the broadest sense, and specifically covers full
length monoclonal antibodies, polyclonal antibodies, multispecific antibodies (e.g., bispecific
antibodies) and antibody fragments so long as they exhibit the desired biological activity such as
antigen-binding activity. Antibodies (Abs) and immunoglobulins (Igs) are glycoproteins having
the same structural characteristics. While antibodies exhibit binding specificity to a specific
target, immunoglobulins include both antibodies and other antibody-like molecules which lack
target specificity. Native antibodies and immunoglobulins are usually heterotetrameric
glycoproteins of about 150,000 daltons, composed of two identical light (L) chains and two
identical heavy (H) chains. Each heavy chain has at one end a variable domain (Vg) followed
by a number of constant domains. Each light chain has a variable domain at one end (V) and a
constant domain at its other end. The term “Antibody” as used herein expressly encompasses
antibody fragments retaining antigen-binding activity.

[0090] An "antibody fragment" refers to a molecule other than an intact antibody that
comprises a portion of an intact antibody that binds the antigen to which the intact antibody
binds. Examples of antibody fragments include but are not limited to Fv, Fab, Fab-SH, Fab’-
SH, Fab’, Fab-C, Fab’-C, Fab’-C-SH, Fab-C-SH, scFv, diabody, or F(ab’),; diabodies; linear
antibodies; single-chain antibody molecules (e.g., scFv); and multispecific antibodies formed

from antibody fragments.
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[0091] As used herein, an “anti-factor D antibody” means an antibody which specifically
binds to Factor D in such a manner so as to inhibit or substantially reduce complement
activation.

[0092] The term “Factor D™ is used herein to refer to native sequence and variant Factor
D polypeptides.

[0093] As used herein, the term “AFD.Ab” refers to any anti-Factor D antibody.

[0094] As used herein, a “Fab” refers to an antibody that comprises a heavy chain
constant region that comprises the CH1 domain, or a sufficient portion of the CH1 domain to
form a disulfide bond with the light chain constant region, but does not contain a CH2 domain
or a CH3 domain. As used herein, a Fab may comprise one or more amino acids of the hinge
region. Thus, as used herein, the term “Fab” encompasses Fab’ antibodies. A Fab may
comprise additional non-native amino acids, such as a C-terminal cysteine, in which case it may
be referred to as a Fab-C. As discussed below, the term Fab-C also encompasses Fabs
comprising native amino acids of the hinge region, including a native cysteine at the C-terminus.
In some embodiments, a Fab comprises an engineered cysteine (i.e., a Fab may be a
THIOMAB).

[0095] A “Fab-C™ refers to a Fab with a C-terminal cysteine, which may be a native
cysteine that occurs at that residue position (such as a cysteine from the hinge region), or may be
a cysteine added to the C-terminus that does not correspond to a native cysteine. The anti-
Factor D antibodies include without limitation AFD.C antibodies, with “C” indicating that the
antibody is a Fab with a C-terminal cysteine. Nonlimiting exemplary Fab-C heavy chain
constant regions include the sequences of SEQ ID NOs: 56, 57, 59, 60, 61, 62, 68, and 74.

[0096] A “Fab-SH” refers to a Fab with a free thiol group. In some embodiments, the
free thiol group is located in the last 10 amino acids of the C-terminus of the Fab. Fab-C
antibodies are typically also Fab-SH antibodies. A further nonlimiting exemplary Fab-SH
heavy chain constant region having the amino acid sequence of SEQ ID NO: 58. Typically, a
Fab comprising an engineered cysteine (i.e., a Fab that is a THIOMAB) is a Fab-SH.

[0097] The term “variable region” or “variable domain™ refers to the domain of an
antibody heavy or light chain that is involved in binding the antibody to antigen. The variable
domains of the heavy chain and light chain (VH and VL, respectively) of a native antibody
generally have similar structures, with each domain comprising four conserved framework
regions (FRs) and three hypervariable regions (HVRs). (See, e.g., Kindt et al. Kuby
Immunology, 6th ed., W.H. Freeman and Co., page 91 (2007).) A single VH or VL domain

may be sufficient to confer antigen-binding specificity. Furthermore, antibodies that bind a



WO 2017/075252 PCT/US2016/059179

24

particular antigen may be isolated using a VH or VL domain from an antibody that binds the
antigen to screen a library of complementary VL or VH domains, respectively. See, e.g.,
Portolano et al., J. Immunol. 150:880-887 (1993); Clarkson et al., Nature 352:624-628 (1991).

[0098] The term “variable” refers to the fact that certain portions of the variable domains
differ extensively in sequence among antibodies and are used in the binding and specificity of
each particular antibody for its particular antigen. However, the variability is not evenly
distributed throughout the variable domains of antibodies. It is concentrated in three segments
called hypervariable regions both in the light chain and the heavy chain variable domains. The
more highly conserved portions of variable domains are called the framework regions (FRs).
The variable domains of native heavy and light chains each comprise four FRs, largely adopting
a B-sheet configuration, connected by three hypervariable regions, which form loops connecting,
and in some cases forming part of, the B-sheet structure. The hypervariable regions in each chain
are held together in close proximity by the FRs and, with the hypervariable regions from the
other chain, contribute to the formation of the antigen-binding site of antibodies (see Kabat et
al., Sequences of Proteins of Immunological Interest, Sth Ed. Public Health Service, National
Institutes of Health, Bethesda, Md. (1991)). The constant domains are not involved directly in
binding an antibody to an antigen, but exhibit various effector functions, such as participation of
the antibody in antibody dependent cellular cytotoxicity (ADCC).

[0099] Papain digestion of antibodies produces two identical antigen-binding fragments,
called “Fab” fragments, each with a single antigen-binding site, and a residual “Fc” fragment,
whose name reflects its ability to crystallize readily. Pepsin treatment yields an F(ab’)2 fragment
that has two antigen-binding sites and is still capable of cross-linking antigen.

[00100] The Fab fragment also contains the constant domain of the light chain and the
first constant domain (CH1) of the heavy chain. Fab’ fragments (including Fab-C) differ from
Fab fragments by the addition of a few residues at the carboxy terminus of the heavy chain CH1
domain including one or more cysteines from the antibody hinge region. Antibody fragments
with free thiol groups may be indicated with an “-SH.” Fab’-SH (including Fab-C-SH) is the
designation for Fab” in which at least one cysteine residue of the constant domains bears a free
thiol group. F(ab)2 antibody fragments originally were produced as pairs of Fab' fragments
which have hinge cysteines between them. Other chemical couplings of antibody fragments are
also known.

[00101] “Fv” is the minimum antibody fragment which contains a complete antigen-
recognition and antigen-binding site. This region consists of a dimer of one heavy chain and one

light chain variable domain in tight, non-covalent association. It is in this configuration that the
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three hypervariable regions of each variable domain interact to define an antigen-binding site on
the surface of the VH-VL dimer. Collectively, the six hypervariable regions confer antigen-
binding specificity to the antibody. However, even a single variable domain (or half of an Fv
comprising only three hypervariable regions specific for an antigen) has the ability to recognize
and bind antigen, although at a lower affinity than the entire binding site.

[00102] The term “hypervariable region” or “HVR,” as used herein, refers to each of the
regions of an antibody variable domain which are hypervariable in sequence and/or form
structurally defined loops (“hypervariable loops™). Generally, native four-chain antibodies
comprise six HVRs; three in the VH (H1, H2, H3), and three in the VL (L1, L2, L3). HVRs
generally comprise amino acid residues from the hypervariable loops and/or from the
“complementarity determining regions” (CDRs), the latter being of highest sequence variability
and/or involved in antigen recognition. HVR-H3 is believed to play a unique role in conferring
fine specificity to antibodies. See, e.g., Xu et al. (2000) Immunity 13:37-45; Johnson and Wu
(2003) in Methods in Molecular Biology 248:1-25 (Lo, ed., Human Press, Totowa, N.J.).
“Framework Region™ or “FR” residues are those variable domain residues other than the
hypervariable region residues as herein defined. An HVR region as used herein comprise any
number of residues located within positions 24-36 (for L1), 46-56 (for L2), 89-97 (for L3), 26-
35B (for H1), 47-65 (for H2), and 93-102 (for H3). Therefore, an HVR includes residues in
positions described previously:

A) 24-34 (L1), 50-52 (L2), 91-96 (L3), 26-32 (H1), 53-55 (H2), and 96-101 (H3)
(Chothia and Lesk, J. Mol. Biol. 196:901-917 (1987);

B) 24-34 of L1, 50-56 of L2, 89-97 of L3, 31-35B of H1, 50-65 of H2, and 95-
102 of H3 (Kabat et al., Sequences of Proteins of Immunological Interest, 5th Ed. Public Health
Service, National Institutes of Health, Bethesda, MD (1991).

C) 30-36 (L1), 46-55 (L2), 89-96 (L3), 30-35 (H1), 47-58 (H2), 93-100a-j (H3)
(MacCallum et al. J. Mol. Biol. 262:732-745 (1996).

[00103] Hypervariable regions may comprise “extended hypervariable regions” as
follows: 24-36 or 24-34 (L1), 46-56 or 50-56 (L2) and 89-97 (L3) in the VL and 26-35B (H1),
50-65, 47-65 or 49-65 (H2) and 93-102, 94-102 or 95-102 (H3) in the VH. The variable domain
residues are numbered according to Kabat et al., supra for each of these definitions.

[00104] With the exception of CDR1 in VH, CDRs generally comprise the amino acid
residues that form the hypervariable loops. CDRs also comprise “specificity determining
residues,” or “SDRs,” which are residues that contact antigen. SDRs are contained within

regions of the CDRs called abbreviated-CDRs, or a-CDRs. Exemplary a-CDRs (a-CDR-L1, a-
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CDR-L2, a-CDR-L3, a-CDR-H]1, a-CDR-H2, and a-CDR-H3) occur at amino acid residues 31-
34 of L1, 50-55 of L2, 89-96 of L3, 31-35B of H1, 50-58 of H2, and 95-102 of H3. (See
Almagro and Fransson, Front. Biosci. 13:1619-1633 (2008).)

[00105] An “antibody variant” or “‘modified antibody” of a reference antibody (also
referred to as “starting antibody™ or “parent antibody™) is an antibody that comprises an amino
acid sequence different from that of the reference/starting antibody, wherein one or more of the
amino acid residues of the reference antibody have been modified. Generally, an antibody
variant will possess at least 80% sequence identity, preferably at least 90% sequence identity,
more preferably at least 95% sequence identity, and most preferably at least 98% sequence
identity with the reference antibody. Percentage sequence identity is determined for example,
by the Fitch et al., Proc. Natl. Acad. Sci. USA, 80: 1382-1386 (1983), version of the algorithm
described by Needleman et al., J. Mol. Biol., 48: 443-453 (1970), after aligning the sequences of
the reference antibody and the candidate antibody variant to provide for maximum homology.
Identity or similarity is defined herein as the percentage of amino acid residues in the candidate
variant sequence that are identical (i.e., same residue) or similar (i.e., amino acid residue from
the same group based on common side-chain properties, see below) with the parent antibody
residues, after aligning the sequences and introducing gaps, if necessary, to achieve the
maximum percent sequence identity. Amino acid sequence variants of an antibody may be
prepared by introducing appropriate nucleotide changes into DNA encoding the antibody, or by
peptide synthesis. Such variants include, for example, deletions from, and/or insertions into
and/or substitutions of, residues within the amino acid sequence of the antibody of interest. Any
combination of deletion, insertion, and substitution is made to arrive at the final construct,
provided that the final construct possesses the desired characteristics. The amino acid changes
also may alter post-translational processes of the antibody, such as changing the number or
position of glycosylation sites. Methods for generating antibody sequence variants of antibodies
are similar to those for generating amino acid sequence variants of polypeptides described in
U.S. Pat. No. 5,534,615, expressly incorporated herein by reference, for example.

[00106] A protein including an antibody is said to be “stable” if it essentially retains the
intact conformational structure and biological activity. Various analytical techniques for
measuring protein stability are available in the art and are reviewed in, e.g., Peptide and Protein
Drug Delivery, 247-301, Vincent Lee Ed., Marcel Dekker, Inc., New York, N.Y ., Pubs. (1991)
and Jones (1993) Adv. Drug Delivery Rev. 10: 29-90. An antibody variant with “improved
stability” refers to an antibody variant that is more stable comparing to the starting reference

antibody. Preferably, antibody variants with improved stability are variants of the native (wild-
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type) antibodies in which specific amino acid residues are altered for the purpose of improving
physical stability, and/or chemical stability, and/or biological activity, and/or reducing
immunogenicity of the native antibodies. Walsh (2000) Nat. Biotech. 18:831-3.

[00107] The term “isomerization” refers generally to a chemical process by which a
chemical compound is transformed into any of its isomeric forms, i.e., forms with the same
chemical composition but with different structure or configuration and, hence, generally with
different physical and chemical properties. Specifically used herein is aspartate isomerization, a
process wherein one or more aspartic acid (D or Asp) residue(s) of a polypeptide have been
transformed to isoaspartic acid residue(s). Geiger and Clarke (1987) J. Biol. Chem. 262:785-94.

[00108] The term “deamidation” refers generally to a chemical reaction wherein an amide
functional group is removed from an organic compound. Specifically used herein is asparagine
deamidation, a process wherein one or more asparagine (N or Asn) residue(s) of a polypeptide
have been converted to aspartic acid (D or Asp), i.e., the neutral amide side chain has been
converted to a residue with an overall acidic property. Xie and Schowen (1999) J. Pharm. Sci.
88:8-13.

[00109] Amino acid residues “prone” to certain identified physical or chemical processes
(e.g., isomerization or deamidation) refer to those residues within a specific protein molecule
that have been identified to have the propensity to undergo the identified processes such as
isomerization or deamidation. Their propensities are often determined by their relative positions
within the primary and/or conformational structure of the protein. For example, it has been
shown that the first Asp in an Asp-XXX motif (wherein XXX can be Asp, Gly, His, Ser or Thr)
is prone to Asp isomerization due to the involvement of its adjacent residue, where some other
Asp within the same protein may not possess such propensity. Assays for identifying residues
to certain process within a specific protein molecule are known in the art. See, e.g., Cacia et al
(1996) Biochem. 35:1897-1903.

[00110] “Active” or “activity” or “biological activity” in the context of an anti-factor D
antibody of the present disclosure is the ability to antagonize (partially or fully inhibit) a
biological activity of Factor D. One example of a biological activity of a Factor D antagonist is
the ability to achieve a measurable improvement in the state, e.g., pathology, of a Factor D-
associated disease or condition, such as, for example, a complement-associated eye condition.
The activity can be determined in iz vitro or in vivo tests, including binding assays, alternative
pathway hemolysis assays (e.g., assays measuring inhibition of the alternative pathway

complement activity or activation), using a relevant animal model, or human clinical trials.
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[00111] The term “complement-associated disorder” is used in the broadest sense and
includes disorders associated with excessive or uncontrolled complement activation. They
include complement activation during cardiopulmonary bypass operations; complement
activation due to ischemia-reperfusion following acute myocardial infarction, aneurysm, stroke,
hemorrhagic shock, crush injury, multiple organ failure, hypobolemic shock, intestinal ischemia
or other events causing ischemia. Complement activation has also been shown to be associated
with inflammatory conditions such as severe burns, endotoxemia, septic shock, adult respiratory
distress syndrome, hemodialysis; anaphylactic shock, severe asthma, angioedema, Crohn’s
disease, sickle cell anemia, poststreptococcal glomerulonephritis and pancreatitis. The disorder
may be the result of an adverse drug reaction, drug allergy, IL-2 induced vascular leakage
syndrome or radiographic contrast media allergy. It also includes autoimmune disease such as
systemic lupus erythematosus, myasthenia gravis, rheumatoid arthritis, Alzheimer’s disease and
multiple sclerosis. Complement activation is also associated with transplant rejection.
Complement activation is also associated with ocular diseases such as age-related macular
degeneration, diabetic retinopathy and other ischemia-related retinopathies, choroidal
neovascularization (CNV), uveitis, diabetic macular edema, pathological myopia, von Hippel-
Lindau disease, histoplasmosis of the eye, Central Retinal Vein Occlusion (CRVO), corneal
neovascularization, and retinal neovascularization.

[00112] The term “complement-associated eye condition™ is used in the broadest sense
and includes all eye conditions the pathology of which involves complement, including the
classical and the alternative pathways, and in particular the alternative pathway of complement.
Complement-associated eve conditions include, without limitation, macular degenerative
diseases, such as all stages of age-related macular degeneration (AMD), including dry and wet
(non-exudative and exudative) forms, choroidal neovascularization (CNV), uveitis, diabetic and
other ischemia-related retinopathies, and other intraocular neovascular diseases, such as diabetic
macular edema, pathological myopia, von Hippel-Lindau disease, histoplasmosis of the eye,
Central Retinal Vein Occlusion (CRVO), corneal neovascularization, and retinal
neovascularization. In one example, complement-associated eye conditions includes age-related
macular degeneration (AMD), including non-exudative (e.g., intermediate dry AMD or
geographic atrophy (GA)) and exudative (e.g., wet AMD (choroidal neovascularization (CNV))
AMD, diabetic retinopathy (DR), endophthalmitis and uveitis. In a further example,
nonexudative AMD may include the presence of hard drusen, soft drusen, geographic atrophy
and/or pigment clumping. In one example, complement-associated eye conditions include age-

related macular degeneration (AMD), including early AMD (e.g., includes multiple small to one
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or more non-extensive medium sized drusen), intermediate AMD (e.g., includes extensive
medium drusen to one or more large drusen) and advanced AMD (e.g., includes geographic
atrophy or advanced wet AMD (CNV). (Ferris et al., AREDS Report No. 18; Sallo et al., Eye
Res., 34(3): 238-40 (2009); Jager et al., New Engl. J. Med., 359(1): 1735 (2008)). In a further
example, intermediate dry AMD may include large confluent drusen. In a further example,
geographic atrophy may include photoreceptor and/or Retinal Pigmented Epithelial (RPE) loss.
In a further example, the area of geographic atrophy may be small or large and/or may be in the
macula area or in the peripheral retina. In one example, complement-associated eye condition is
intermediate dry AMD. In one example, complement-associated eye condition is geographic
atrophy. In one example, complement-associated eye condition is wet AMD (choroidal
neovascularization (CNV)).

[00113] “Treatment” (and grammatical variations thereof such as “treat” or “treating”) is
an intervention performed with the intention of preventing the development or altering the
pathology of a disorder. Accordingly, “treatment” refers to both therapeutic treatment and
prophylactic or preventative measures. Those in need of treatment include those already with
the disorder as well as those in which the disorder is to be prevented. Desirable effects of
treatment include, but are not limited to, preventing occurrence or recurrence of disease,
alleviation of symptoms, diminishment of any direct or indirect pathological consequences of
the disease, decreasing the rate of disease progression, amelioration or palliation of the disease
state, and remission or improved prognosis. In some embodiments, conjugates of the invention
are used to delay development of a disease or to slow the progression of a disease. In treatment
of an immune related disease, a therapeutic agent may directly alter the magnitude of response
of a component of the immune response, or render the disease more susceptible to treatment by
other therapeutic agents, e.g., antibiotics, antifungals, anti-inflammatory agents,
chemotherapeutics, etc.

[00114] The “pathology”™ of a disease, such as a complement-associated eve condition,
includes all phenomena that compromise the well-being of the patient. This includes, without
limitation, abnormal or uncontrollable cell growth (neutrophilic, eosinophilic, monocytic,
lymphocytic cells), antibody production, auto-antibody production, complement production,
interference with the normal functioning of neighboring cells, release of cytokines or other
secretory products at abnormal levels, suppression or aggravation of any inflammatory or
immunological response, infiltration of inflammatory cells (neutrophilic, eosinophilic,

monocytic, lymphocytic) into cellular spaces, etc.
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[00115] The term “mammal” as used herein refers to any animal classified as a mammal,
including, without limitation, humans, higher primates, domestic and farm animals, and zoo,
sports or pet animals such horses, pigs, cattle, dogs, cats and ferrets, efc. In some embodiments
of the disclosure, the mammal is a human.

[00116] Administration “in combination with” one or more further therapeutic agents
includes simultaneous (concurrent) and consecutive administration in any order.

[00117] “Therapeutically effective amount™ is the amount of a “Factor D antagonist™
which is required to achieve a measurable improvement in the state, e.g., pathology, of the target
disease or condition, such as, for example, a complement-associated eye condition.

[00118] An “amino acid substitution” refers to the replacement of at least one existing
amino acid residue in a predetermined amino acid sequence with another different
“replacement” amino acid residue. The replacement residue or residues may be “naturally
occurring amino acid residues” (i.e., encoded by the genetic code) and selected from the group
consisting of: alanine (ala); arginine (Arg); asparagine (Asn); aspartic acid (Asp); cysteine
(Cys); glutamine (Gln); glutamic acid (Glu); glycine (Gly), histidine (His); isoleucine (Ile);
leucine (Leu); lysine (Lys); methionine (Met); phenylalanine (Phe); proline (Pro); serine (Ser);
threonine (Thr); tryptophan (Trp); tyrosine (Tyr); and valine (Val). Substitution with one or
more non-naturally occurring amino acid residues is also encompassed by the definition of an
amino acid substitution herein. A “non-naturally occurring amino acid residue” refers to a
residue, other than those naturally occurring amino acid residues listed above, which is able to
covalently bind adjacent amino acid residue(s) in a polypeptide chain. Examples of non-
naturally occurring amino acid residues include norleucine, omithine, norvaline, homoserine and
other amino acid residue analogues such as those described in Ellman et al., Meth. Enzym, 202:
301-336 (1991). To generate such non-naturally occurring amino acid residues, the procedures
of Noren et al., Science, 244: 182 (1989) and Ellman et al., supra, can be used. Briefly, these
procedures involve chemically activating a suppressor tRNA with a non-naturally occurring
amino acid residue followed by in vitro transcription and translation of the RNA.

[00119] An “amino acid insertion” refers to the incorporation of at least one amino acid
into a predetermined amino acid sequence. While the insertion will usually consist of the
insertion of one or two amino acid residues, the present application contemplates larger “peptide
insertions”, e.g., insertion of about three to about five or even up to about ten amino acid
residues. The inserted residue(s) may be naturally occurring or non-naturally occurring as

disclosed above.
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[00120] An “amino acid deletion” refers to the removal of at least one amino acid residue
from a predetermined amino acid sequence.

[00121] The terms "long-acting delivery", "sustained-release" and "controlled release” are
used generally to describe a delivery mechanism using formulation, dosage form, device or
other types of technologies to achieve the prolonged or extended release or bioavailability of a
therapeutic drug. It may refer to technologies that provide prolonged or extended release or
bioavailability of the drug to the general systemic circulation or a subject or to local sites of
action in a subject including (but not limited to) cells, tissues, organs, joints, regions, and the
like. Furthermore, these terms may refer to a technology that is used to prolong or extend the
release of the drug from a formulation or dosage form or they may refer to a technology used to
extend or prolong the bioavailability or the pharmacokinetics or the duration of action of the
drug to a subject or they may refer to a technology that is used to extend or prolong the
pharmacodynamic effect elicited by a formulation. A "long-acting formulation," a "sustained
release formulation," or a "controlled release formulation" is a pharmaceutical formulation,
dosage form, or other technology that is used to provide long-acting delivery. In some aspects,
the controlled release is used to improve drug’s local bioavailability, specifically ocular
residence time in the context of ocular delivery. “Increased ocular residence time” refers to the
post-delivery period during which the delivered ocular drug remains effective both in terms of
quality (activity) and in terms of quantity (effective amount). In addition to or in lieu of high
dose and controlled release, the drug can be modified post-translationally, such as via
PEGylation, to achieve increased in vivo half-life.

[00122] The term “port delivery system” refers to an implantable device for the eye with
a refillable reservoir that allows delivery of a therapeutic agent over an extended period of time.
Exemplary port delivery systems are described, e.g., in U.S. Patent Application Serial No.
2010/0174272, and U.S. Patent Nos. 8,277,830; 8,399,006; 8,795,712; and 8,808,727, all of
which are herein incorporated by reference.

[00123] The term "polyol" when used herein refers broadly to polyhydric alcohol
compounds. Polyols can be any water-soluble poly(alkylene oxide) polymer for example, and
can have a linear or branched chain. Preferred polyols include those substituted at one or more
hydroxyl positions with a chemical group, such as an alkyl group having between one and four
carbons. Typically, the polyol is a poly(alkylene glycol), preferably polyethylene glycol (PEG).
However, those skilled in the art recognize that other polyols, such as, for example, poly
(propylene glycol) and polyethylene-polypropylene glycol copolymers, can be employed using

the techniques for conjugation described herein for PEG. The polyols of the disclosure include
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those well known in the art and those publicly available, such as from commercially available
sources.

[00124] The term "conjugate” is used herein according to its broadest definition to mean
joined or linked together. Molecules are "conjugated" when they act or operate as if joined. In
particular embodiments, “conjugate” refers to an antibody (e.g., an antibody fragment, as
detailed herein) covalently bound to a multi-armed polyol.

[00125] A “small-bore needle” or a “narrow-bore needle” refers to a needle for injection
of fluid composition of about 30, 29, 28, 27, 26, 25, 24, 23, or 22 gauge or higher, such as a 30
gauge needle. In some embodiments, the small-bore needle has standard sized walls. In another
embodiment, the small-bore needle has thin walls, which may be preferred for viscous solutions.

[00126] “Percent (%) amino acid sequence identity” with respect to a reference
polypeptide sequence is defined as the percentage of amino acid residues in a candidate
sequence that are identical with the amino acid residues in the reference polypeptide sequence,
after aligning the sequences and introducing gaps, if necessary, to achieve the maximum percent
sequence identity, and not considering any conservative substitutions as part of the sequence
identity. Alignment for purposes of determining percent amino acid sequence identity can be
achieved in various ways that are within the skill in the art, for instance, using publicly available
computer software such as BLAST, BLAST-2, ALIGN or Megalign (DNASTAR) software.
Those skilled in the art can determine appropriate parameters for aligning sequences, including
any algorithms needed to achieve maximal alignment over the full length of the sequences being
compared. For purposes herein, however, % amino acid sequence identity values are generated
using the sequence comparison computer program ALIGN-2. The ALIGN-2 sequence
comparison computer program was authored by Genentech, Inc., and the source code has been
filed with user documentation in the U.S. Copyright Office, Washington D.C., 20559, where it
is registered under U.S. Copyright Registration No. TXU510087. The ALIGN-2 program is
publicly available from Genentech, Inc., South San Francisco, California, or may be compiled
from the source code. The ALIGN-2 program should be compiled for use on a UNIX operating
system, including digital UNIX V4.0D. All sequence comparison parameters are set by the
ALIGN-2 program and do not vary.
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[00127] In situations where ALIGN-2 is employed for amino acid sequence comparisons,
the % amino acid sequence identity of a given amino acid sequence A to, with, or against a
given amino acid sequence B (which can alternatively be phrased as a given amino acid
sequence A that has or comprises a certain % amino acid sequence identity to, with, or against a
given amino acid sequence B) is calculated as follows:

100 times the fraction X/Y
where X is the number of amino acid residues scored as identical matches by the sequence
alignment program ALIGN-2 in that program’s alignment of A and B, and where Y is the total
number of amino acid residues in B. It will be appreciated that where the length of amino acid
sequence A is not equal to the length of amino acid sequence B, the % amino acid sequence identity
of A to B will not equal the % amino acid sequence identity of B to A. Unless specifically stated
otherwise, all % amino acid sequence identity values used herein are obtained as described in the
immediately preceding paragraph using the ALIGN-2 computer program.

[00128] The term “pharmaceutical formulation™ refers to a preparation which is in such
form as to permit the biological activity of an active ingredient contained therein to be effective,
and which contains no additional components which are unacceptably toxic to a subject to
which the formulation would be administered.

[00129] A “pharmaceutically acceptable carrier” refers to an ingredient in a
pharmaceutical formulation, other than an active ingredient, which is nontoxic to a subject. A
pharmaceutically acceptable carrier includes, but is not limited to, a buffer, excipient, stabilizer,
or preservative.

[00130] A drug that is administered “‘simultaneously” with one or more other drugs is
administered during the same treatment cycle, on the same day of treatment as the one or more

other drugs, and, optionally, at the same time as the one or more other drugs.

Anti-Factor D Antibodies and Variants thereof

[00131] In some aspects, the present disclosure is directed to the production and use of
conjugates comprising one or more anti-Factor D antibodies or variants thereof. Anti-Factor D
antibodies and variants thereof that are suitable for use in forming the conjugates of the
disclosure are described in U.S. Patent Application Serial No. 14/700853 (filed April 30, 2015),
which is herein incorporated by reference in its entirety.

[00132] In some aspects, the parent reference anti-Factor D antibody forming the base for
creating the variants used in the conjugates of the disclosure is a humanized anti-Factor D

antibody. Methods for humanizing non-human antibodies are well known in the art. Generally,
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a humanized antibody has one or more amino acid residues introduced into it from a source
which is non-human. These non-human amino acid residues are often referred to as "import"
residues, which are typically taken from an "import" variable domain. Humanization can be
essentially performed following the method of Winter and co-workers (Jones et al. (1986)
Nature 321:522-525; Riechmann et al. (1988) Nature 332:323-327; Verhoeyen et al. (1988)
Science 239:1534-1536), by substituting rodent CDRs or CDR sequences for the corresponding
sequences of a human antibody. Accordingly, such "humanized" antibodies are chimeric
antibodies (U.S. Patent No. 4,816,567), wherein substantially less than an intact human variable
domain has been substituted by the corresponding sequence from a non-human species. In
practice, humanized antibodies are typically human antibodies in which some CDR residues and
possibly some FR residues are substituted by residues from analogous sites in rodent antibodies.

[00133] The choice of human variable domains, both light and heavy, to be used in
making the humanized antibodies can in some instances be important to reduce antigenicity
and/or HAMA response (human anti-mouse antibody) when the antibody is intended for human
therapeutic use. Reduction or elimination of a HAMA response is generally a significant aspect
of clinical development of suitable therapeutic agents. See, e.g., Khaxzaeli et al. (1988) J. Natl.
Cancer Inst 80:937; Jaffers et al. (1986) Transplantation 41:572; Shawler et al. (1985) J.
Immunol. 135:1530; Sears et al. (1984) J. Biol. Response Mod. 3:138; Miller et al. (1983) Blood
62:988; Hakimi et al. (1991) J. Immunol. 147:1352; Reichmann et al. (1988) Nature 332:323;
Junghans et al. (1990) Cancer Res. 50:1495. As described herein, in some aspects, the present
disclosure provides conjugates comprising antibodies that are humanized such that HAMA
response 1s reduced or eliminated. Variants of these antibodies can further be obtained using
routine methods known in the art, some of which are further described below. According to the
so-called "best-fit" method, the sequence of the variable domain of a rodent antibody is screened
against the entire library of known human variable domain sequences. The human V domain
sequence which is closest to that of the rodent is identified and the human framework region
(FR) within it accepted for the humanized antibody (Sims et al. (1993).J. Immunol. 151:2296;
Chothia et al. (1987) J. Mol. Biol.196:901). Another method uses a particular framework region
derived from the consensus sequence of all human antibodies of a particular subgroup of light or
heavy chains. The same framework may be used for several different humanized antibodies
(Carter et al. (1992) Proc. Natl. Acad. Sci. USA 89:4285; Presta et al. (1993) J. Immunol.
151:2623).

[00134] For example, an amino acid sequence from an antibody as described herein can

serve as a starting (parent) sequence for diversification of the framework and/or hypervariable
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sequence(s). A selected framework sequence to which a starting hypervariable sequence is
linked is referred to herein as an acceptor human framework. While the acceptor human
frameworks may be from, or derived from, a human immunoglobulin (the VL and/or VH
regions thereof), the acceptor human frameworks may be from, or derived from, a human
consensus framework sequence as such frameworks have been demonstrated to have minimal,
or no, immunogenicity in human patients. An “acceptor human framework™ for the purposes
herein is a framework comprising the amino acid sequence of a VL or VH framework derived
from a human immunoglobulin framework, or from a human consensus framework. An
acceptor human framework “derived from™ a human immunoglobulin framework or human
consensus framework may comprise the same amino acid sequence thereof, or may contain pre-
existing amino acid sequence changes. Where pre-existing amino acid changes are present,
preferably no more than 5 and preferably 4 or less, or 3 or less, pre-existing amino acid changes
are present. In some embodiments, the VH acceptor human framework is identical in sequence
to the VH human immunoglobulin framework sequence or human consensus framework
sequence. In some embodiments, the VL acceptor human framework is identical in sequence to
the VL human immunoglobulin framework sequence or human consensus framework sequence.
A “human consensus framework™ is a framework which represents the most commonly
occurring amino acid residue in a selection of human immunoglobulin VL or VH framework
sequences. Generally, the selection of human immunoglobulin VL or VH sequences is from a
subgroup of variable domain sequences. Generally, the subgroup of sequences is a subgroup as
in Kabat ef a/. In some embodiments, for the VL, the subgroup is subgroup kappa I as in Kabat
et al. In some embodiments, for the VH, the subgroup is subgroup III as in Kabat et al.

[00135] Where the acceptor is derived from a human immunoglobulin, one may
optionally select a human framework sequence that is selected based on its homology to the
donor framework sequence by aligning the donor framework sequence with various human
framework sequences in a collection of human framework sequences, and select the most
homologous framework sequence as the acceptor. The acceptor human framework may be from
or derived from human antibody germline sequences available in the public databases.

[00136] In some embodiments, human consensus frameworks herein are from, or derived
from, VH subgroup VII and/or VL kappa subgroup I consensus framework sequences.

[00137] In some embodiments, the human framework template used for generation of an
anti-Factor D antibody may comprise framework sequences from a template comprising a
combination of VI-4.1b+ (VH7 family) and JH4d for VH chain and/or a combination of DPK4
(VI family) and JK2 for VL chain.
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[00138] While the acceptor may be identical in sequence to the human framework
sequence selected, whether that be from a human immunoglobulin or a human consensus
framework, the present disclosure contemplates that the acceptor sequence may comprise pre-
existing amino acid substitutions relative to the human immunoglobulin sequence or human
consensus framework sequence. These pre-existing substitutions are preferably minimal;
usually four, three, two or one amino acid differences only relative to the human
immunoglobulin sequence or consensus framework sequence.

[00139] Hypervariable region residues of the non-human antibody are incorporated into
the VL and/or VH acceptor human frameworks. For example, one may incorporate residues
corresponding to the Kabat CDR residues, the Chothia hypervariable loop residues, the Abm
residues, and/or contact residues. Optionally, the extended hypervariable region residues as
follows are incorporated: 24-36 or 24-34 (L1), 46-56 or 50-56 (L2) and 89-97 (L3), 26-35B
(H1), 50-65, 47-65 or 49-65 (H2) and 93-102, 94-102, or 95-102 (H3).

[00140] In some aspects, the anti-Factor D antibody or antibody variants used in the
conjugates comprise a light chain domain and a heavy chain variable domain. In some aspects,
the reference anti-Factor D antibody comprises a light chain variable domain of SEQ ID NO:3.
In some aspects, the reference anti-Factor D antibody comprises a heavy chain variable domain
of SEQ ID NO:4.

[00141] Further, an anti-Factor D antibody may comprise any suitable constant domain
sequence, provided that the antibody retains the ability to bind Factor D. For example, in some
embodiments, anti-Factor D antibodies used in the conjugates of the disclosure comprise at least
a portion of a heavy chain constant domain. In some embodiments, anti-Factor D antibodies
comprise a heavy chain constant domain of either one or a combination of an ¢, 3, €, y, or u
heavy chain. Depending on the amino acid sequence of the constant domain of their heavy
chains (Cy), immunoglobulins can be assigned to different classes or isotypes. There are five
classes of immunoglobulins: IgA, IgD, IgE, 1gG, and IgM, having heavy chains designated a, 6,
g, v, and , respectively. The y and o classes are further divided into subclasses on the basis of
relatively minor differences in Cy sequence and function, e.g., humans express the following
subclasses: IgG1, [gG2, [gG3, IgG4, IgAl, and I[gA2. In some embodiments, anti-Factor D
antibodies used in the conjugates of the disclosure comprise a heavy chain constant domain
comprising substitutions at amino acid positions that results in a desired effect on effector
function (e.g., binding affinity). In some embodiments, anti-Factor D antibodies used in the
conjugates of the disclosure comprise a heavy chain constant domain comprising substitutions at

amino acid positions that do not result in an effect on effector function (e.g., binding affinity).
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In some embodiments, the anti-Factor D antibodies comprise a heavy chain constant domain of
the IgG type (e.g., IgGl, 1gG2, 1gG3 or IgG4) and further comprise a substitution at position
114 (Kabat numbering; equivalent to 118 in EU numbering), 168 (Kabat numbering; equivalent
to 172 in EU numbering), 172 (Kabat numbering; equivalent to 176 in EU numbering) and/or
228 (EU numbering). In some embodiments, the anti-Factor D antibodies comprise a heavy
chain constant domain of the IgG (e.g., IgG1, 1gG2, 1gG3 or IgG4) type and further comprise a
substitution at position 114 wherein position 114 is a cysteine (C) or alanine (A), position 168 is
cysteine (C) or alanine (A), position 172 is a cysteine (C) or alanine (A) and/or position 228 is a
proline (P), arginine (R) or serine (S).

[00142] Further, for example, in some embodiments, anti-Factor D antibodies used in the
conjugates of the disclosure comprise at least a portion of a light chain constant domain. In
some embodiments, the anti-Factor D antibodies comprise a light chain constant domain of
either one or a combination of a kappa or a lambda light chain, as the light chain from any
vertebrate species can be assigned to one of two clearly distinct types, called kappa and lambda,
based on the amino acid sequences of their constant domains. In some embodiments, anti-
Factor D antibodies used in the conjugates of the disclosure comprise a light chain constant
domain comprising substitutions at amino acid positions that results in a desired effect on
effector function (e.g., binding affinity). In some embodiments, anti-Factor D antibodies used in
the conjugates of the disclosure comprise a light chain constant domain comprising substitutions
at amino acid positions that do not result in an effect on effector function (e.g., binding affinity).
In some embodiments, anti-Factor D antibodies used in the conjugates of the disclosure
comprise a light chain constant domain of the kappa type and further comprise a substitution at
position 110, 144, 146 and/or 168 (Kabat numbering). In some embodiments, anti-Factor D
antibodies used in the conjugates of the disclosure comprise a light chain constant domain of the
kappa type and further comprise a substitution at position 110 wherein 110 is a cysteine (C) or
valine (V), at position 144 wherein 144 is a cysteine (C) or alanine (A), at position 146 wherein
146 is a isoleucine (I) or valine (V) and/or at position 168 wherein 168 is a cysteine (C) or serine
(S).

[00143] A parent or reference anti-Factor D antibody, including a humanized anti-Factor
D antibody, can be modified to generate modified anti-Factor D antibodies, or anti-Factor D
antibody variants. In some embodiments, the modified anti-Factor D antibodies, and variants
thereof, may have improved physical, chemical, biological or homogeneity properties over the

parent antibody.
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[00144] In some embodiments, an antibody used in the conjugates of the disclosure
comprises one or more amino acid alterations (e.g., substitutions) into one or more of the
hypervariable regions of the parent antibody. Alternatively, or in addition, one or more
alterations (e.g., substitutions) of framework region residues may be introduced in the parent
antibody. Examples of framework region residues to modify include those which non-
covalently bind antigen directly (Amit et al., (1986) Science, 233: 747-753); interact with/effect
the conformation of a CDR (Chothia et al. (1987) J. Mo!. Biol., 196: 901-917), and/or participate
in the Vi-Vy interface (EP 239 400B1). In certain embodiments, modification of one or more
of such framework region residues results in an enhancement of the binding affinity of the
antibody for the antigen. For example, from about one to about 5 framework residues may be
altered in this embodiment of the disclosure. Examples of framework or HVR region residues
to modify include sites, wherein modifications at such sites result in the generation of
deamidated variants (for example, asparagine (N or Asn) residue(s) modified to aspartate (D or
Asp), oxidation variants (for example, methionine (M or Met) residue(s) and/or tryptophan (W
or Trp) residue(s) modified to sulfone or sulfoxide) or pyroglutamate variants (for example,
glutamine (Q or Gln) residue(s) modified to pyroglutamate). Examples of framework region
residues or HVR region residues to modify include possible deamidation sites (i.e., asparagine
(N or Asn)), oxidation sites (i.e., methionine (M or Met) or tryptophan (W or Trp)) or
pyroglutamate conversion sites (i.e., glutamine (Q or Gln)), wherein modification at such sites
prevent deamidation and/or oxidation and/or pyroglutamate conversion, respectively.

[00145] To prevent the formation of deamidated variants, asparagine (N or Asn) may be
mutated to alanine (A or Ala), glutamine (Q or GlIn) or serine (S or Ser). To prevent the
formation of oxidated variants, methionine (Met) or tryptophan (W or Trp) may be mutated to
leucine (L) or isoleucine (I). To prevent the formation of pyroglutamate variants, glutamine (Q
or Gln) may be mutated to glutamate (E or Glu). (Amphlett, G. et al., Pharm. Biotechnol., 9:1-
140 (1996)). Alternatively, or in addition, one or more alterations (e.g., substitutions) of
framework region residues may be in the Fc region in the parent antibody.

[00146] One useful procedure for generating such modified antibodies is called “alanine
scanning mutagenesis” (Cunningham and Wells (1989) Science 244:1081-1085). Here, one or
more of the hypervariable region residue(s) are replaced by alanine or polyalanine residue(s) to
affect the interaction of the amino acids with the antigen. Those hypervariable region residue(s)
demonstrating functional sensitivity to the substitutions then are refined by introducing further
or other mutations at or for the sites of substitution. Thus, while the site for introducing an

amino acid sequence variation is predetermined, the nature of the mutation per se need not be
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predetermined. The ala-mutants produced this way are screened for their biological activity (i.e.,
binding affinity or hemolysis assay) as described herein.

[00147] Even more substantial modifications in the antibodies or fragments thereof (e.g.,
antigen-binding fragments) biological properties are accomplished by selecting substitutions that
differ significantly in their effect on maintaining (a) the structure of the polypeptide backbone in
the area of the substitution, for example, as a sheet or helical conformation, (b) the charge or
hydrophobicity of the molecule at the target site, or (¢) the bulk of the side chain. Naturally
occurring residues are divided into groups based on common side-chain properties:

(1) hydrophobic: norleucine, met, ala, val, leu, ile;

(2) neutral hydrophilic: cys, ser, thr, asn, gln;

(3) acidic: asp, glu;

(4) basic: his, lys, arg;

(5) residues that influence chain orientation: gly, pro; and
(6) aromatic: trp, tyr, phe.

[00148] Non-conservative substitutions will entail exchanging a member of one of these
classes for another class.

[00149] In another embodiment, the sites selected for modification are modified, and
those modifications with improved binding affinity are selected by phage display.

[00150] Nucleic acid molecules encoding amino acid sequence mutants or modified
amino acid sequences are prepared by a variety of methods known in the art. These methods
include, but are not limited to, oligonucleotide-mediated (or site-directed) mutagenesis, PCR
mutagenesis, and cassette mutagenesis of an earlier prepared variant or a non-variant version of
the parent antibody. One method for making mutants or variants or modified amino acid
sequences is site directed mutagenesis (see, e.g., Kunkel (1985) Proc. Natl. Acad. Sci. USA
82:488).

[00151] In certain embodiments, the modified antibody will only have a single
hypervariable region residue substituted. In other embodiments, two or more of the
hypervariable region residues of the parent antibody will have been substituted, e.g., from about
two to about ten hypervariable region substitutions. Ordinarily, the modified antibody will have
an amino acid sequence having at least 75% amino acid sequence identity or similarity (defined
above in Definition section) with the amino acid sequence of either the heavy or light chain
variable domain of the parent antibody, more preferably at least 80%, more preferably at least

85%, more preferably at least 90%, and most preferably at least 95%.
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[00152] Following production of the modified antibody, the biological activity of that
molecule relative to the parent antibody is determined. As noted above, this may involve
determining the binding affinity and/or other biological activities of the antibody variant, or
fragment thereof (e.g., antigen-binding fragment). In some embodiments of the disclosure, a
panel of modified antibodies is prepared and screened for binding affinity for the antigen such as
Factor D or a fragment thereof. One or more of the antibody mutants or modified antibodies
selected from this initial screen are optionally subjected to one or more further biological
activity assays to confirm that the antibody variant(s), or fragments thereof (e.g., antigen-
binding fragments) are indeed useful, e.g., for preclinical studies.

[00153] The modified anti-Factor D antibodies described herein may be subjected to
further modifications, oftentimes depending on the intended use of the modified antibody. Such
modifications may involve further alteration of the amino acid sequence, fusion to heterologous
polypeptide(s) and/or covalent modifications such as those elaborated below. With respect to
amino acid sequence alterations, exemplary modifications are elaborated above. For example,
any cysteine residue not involved in maintaining the proper conformation of the modified
antibody also may be substituted, generally with serine, to improve the oxidative stability of the
molecule and prevent aberrant cross linking. Conversely, cysteine bond(s) may be added to the
antibody to improve its stability (particularly where the antibody is an antibody fragment such
as an Fv fragment).

[00154] Another type of amino acid mutant has an altered glycosylation pattern. This may
be achieved by deleting one or more carbohydrate moieties found in the antibody, and/or adding
one or more glycosylation sites that are not present in the antibody. Glycosylation of antibodies,
or antibody fragments (e.g., antigen-binding fragments) is typically either N-linked or O-linked.
N-linked refers to the attachment of the carbohydrate moiety to the side chain of an asparagine
residue. The tripeptide sequences asparagine-X-serine and asparagine-X-threonine, where X is
any amino acid except proline, are the recognition sequences for enzy matic attachment of the
carbohydrate moiety to the asparagine side chain. Thus, the presence of either of these
tripeptide sequences in a polypeptide creates a potential glycosylation site. O-linked
glycosylation refers to the attachment of one of the sugars N-aceylgalactosamine, galactose, or
xylose to a hydroxyamino acid, most commonly serine or threonine, although 5-hydroxyproline
or 5-hydroxylysine may also be used. Addition of glycosylation sites to the antibody is
conveniently accomplished by altering the amino acid sequence such that it contains one or

more of the above-described tripeptide sequences (for N-linked glycosylation sites). The
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alteration may also be made by the addition of, or substitution by, one or more serine or

threonine residues to the sequence of the original antibody (for O-linked glycosylation sites).

Affinity and Biological Activity of Anti-Factor D Antibodies and Variants Thereof
[00155] Antibodies having characteristics identified herein as being desirable in an anti-
Factor D antibody, may be screened for desirable properties such as factor D-binding affinity

and factor D-inhibiting activity in vifro or in vivo.

a. Affinity

[00156] In some aspects, the anti-Factor D antibody variants used in the conjugates of the
disclosure compete with the parent anti-Factor D antibody from which they are generated.
Anti-Factor D antibody variants that bind to the same epitope as the parent anti-Factor D
antibody are also provided.

[00157] To determine whether an anti-Factor D antibody variant bind to the same epitope
on human Factor D bound by a reference anti-Factor D antibody, a cross-blocking assay may be
performed (Antibodies, A Laboratory Manual, Cold Spring Harbor Laboratory, Ed Harlow and
David Lane (1988)). Alternatively, epitope mapping may be performed to determine whether an
anti-Factor D antibody binds an epitope of interest (Champe et al. (1995).J. Biol. Chem. 270:
1388-1394. Antibody affinities, for example for human Factor D, may be determined using
standard methods, including the surface plasmon resonance (SPR) assay described in more
details in the Examples.

[00158] In some aspects, the factor D binding affinity of the anti-Factor D antibody
variant used in the conjugates of the disclosure is comparable to that of the parent anti-Factor D
antibody from which it is generated. In some aspects, the factor D binding affinity of anti-Factor
D antibody variant used in the conjugates of the disclosure is within 10-fold, 7-fold, 5-fold, 2-
fold or 1-fold of that of the parent anti-Factor D antibody.

[00159] In some embodiments, the disclosure provides a conjugate comprising an anti-
Factor D antibody, wherein the affinity of the antibody in its monovalent form to Factor D (e.g.,
affinity of the antibody as a Fab fragment to Factor D) is 20 nM (20x10™ M) or better. In
another embodiment, the disclosure provides a conjugate comprising an anti-Factor D antibody,
wherein the affinity of the antibody in its monovalent form to Factor D (e.g., affinity of the
antibody as a Fab fragment to Factor D) is 10 nM (10x10™ M) or better. In another
embodiment, the disclosure provides a conjugate comprising an anti-Factor D antibody, wherein
the affinity of the antibody in its monovalent form to Factor D (e.g., affinity of the antibody as a
Fab fragment to Factor D) is 1.0 nM (1.0x10” M) or better. In another embodiment, the
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disclosure provides a conjugate comprising an anti-Factor D antibody, wherein the affinity of
the antibody in its monovalent form to Factor D (e.g., affinity of the antibody as a Fab fragment
to Factor D) is 0.5 nM (0.5x10” M) or better. In another embodiment, the disclosure provides a
conjugate comprising an anti-Factor D antibody, wherein the affinity of the antibody in its
monovalent form to Factor D (e.g., affinity of the antibody as a Fab fragment to Factor D) is 1.0
pM (1.0x10™2 M) or better. In another embodiment, the disclosure provides a conjugate
comprising an anti-Factor D antibody, wherein the affinity of the antibody in its monovalent
form to Factor D (e.g., affinity of the antibody as a Fab fragment to Factor D) is 0.5 pM (0.5x10
2 M) or better.

[00160] In another embodiment, the disclosure provides a conjugate comprising an anti-
Factor D antibody, wherein the affinity of the antibody in its bivalent form to Factor D (e.g.,
affinity of the antibody as an IgG to Factor D) is 10.0 nM (10.0x10™ M) or better. In another
embodiment, the disclosure provides a conjugate comprising an anti-Factor D antibody, wherein
the affinity of the antibody in its bivalent form to Factor D (e.g., affinity of the antibody as an
IgG to Factor D) is 5.0 nM (5.0x10” M) or better. In another embodiment, the disclosure
provides a conjugate comprising an anti-Factor D antibody, wherein the affinity of the antibody
in its bivalent form to Factor D (e.g., affinity of the antibody as an IgG to Factor D) is 1.0 nM
(1.0x10” M) or better. In another embodiment, the disclosure provides a conjugate comprising
an anti-Factor D antibody, wherein the affinity of the antibody in its bivalent form to Factor D
(e.g., affinity of the antibody as an IgG to Factor D) is 0.5 nM (0.5x10™ M) or better. In another
embodiment, the disclosure provides a conjugate comprising an anti-Factor D antibody, wherein
the affinity of the antibody in its bivalent form to Factor D (e.g., affinity of the antibody as an
IgG to Factor D) is 5.0 pM (5.0x10"2M) or better. In another embodiment, the disclosure
provides a conjugate comprising an anti-Factor D antibody, wherein the affinity of the antibody
in its bivalent form to Factor D (e.g., affinity of the antibody as an IgG to Factor D) is 2.0 pM
(2.0x10™* M) or better. In another embodiment, the disclosure provides a conjugate comprising
an anti-Factor D antibody, wherein the affinity of the antibody in its bivalent form to Factor D
(e.g., affinity of the antibody as an IgG to Factor D) is 1.0 pM (1.0x10™* M) or better. In
another embodiment, the disclosure provides a conjugate comprising an anti-Factor D antibody,
wherein the affinity of the antibody in its bivalent form to Factor D (e.g., affinity of the antibody
as an IgG to Factor D) is 0.5 pM (0.5x10™* M) or better.

[00161] In another embodiment, the disclosure provides a conjugate comprising an anti-
Factor D antibody, wherein the affinity of the antibody in its monovalent form to Factor D (e.g.,

affinity of the antibody as a Fab fragment to Factor D) is between 0.5 mM (0.5x10° M) and 0.5
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pM (0.5x10*M). In another embodiment, the disclosure provides a conjugate comprising an
anti-Factor D antibody, wherein the affinity of the antibody in its monovalent form to Factor D
(e.g., affinity of the antibody as a Fab fragment to Factor D) is between 15 nM (15x10° M) and
0.1 nM (0.1x10” M). In another embodiment, the disclosure provides a conjugate comprising an
anti-Factor D antibody, wherein the affinity of the antibody in its monovalent form to Factor D
(e.g., affinity of the antibody as a Fab fragment to Factor D) is between 5.5 nM (5.5x10” M) and
1 nM (1x10° M). In another embodiment, the disclosure provides a conjugate comprising an
anti-Factor D antibody, wherein the affinity of the antibody in its monovalent form to Factor D
(e.g., affinity of the antibody as a Fab fragment to Factor D) is between 0.5 pM (0.5x10™* M)
and 50 pM (5x10™'' M).

[00162] In another embodiment, the disclosure provides a conjugate comprising an anti-
Factor D antibody, wherein the affinity of the antibody in its bivalent form to Factor D (e.g.,
affinity of the antibody as an IgG to Factor D) is between 0.5 mM (0.5x10° M) and 0.5 pM
(0.5x107*M). In another embodiment, the disclosure provides a conjugate comprising an anti-
Factor D antibody, or antibody variants thereof, wherein the affinity of the antibody in its
bivalent form to Factor D (e.g., affinity of the antibody as an IgG to Factor D) is between 10 nM
(10x10° M) and 0.05 nM (0.05x10” M). In another embodiment, the disclosure provides a
conjugate comprising an anti-Factor D antibody, wherein the affinity of the antibody in its
bivalent form to Factor D (e.g., affinity of the antibody as an IgG to Factor D) is between 5.5
nM (5.5x10° M) and 1 nM (1x10° M). In another embodiment the disclosure provides a
conjugate comprising an anti-Factor D antibody, wherein the affinity of the antibody in its
bivalent form to Factor D (e.g., affinity of the antibody as an IgG to Factor D) is between 0.5
pM (0.5x10* M) and 50 pM (5x10™' M).

[00163] In another embodiment, the disclosure provides a conjugate comprising an anti-
Factor D antibody, wherein the affinity of the antibody in its monovalent form to Factor D (e.g.,
affinity of the antibody as a Fab fragment to Factor D) is about 1.4 pM (1.4x10™*M). In another
embodiment, the disclosure provides a conjugate comprising an anti-Factor D antibody, wherein
the affinity of the antibody in its bivalent form to Factor D (e.g., affinity of the antibody as a
IgG to Factor D) is about 1.1 pM (1.1x10™* M). In another embodiment, the disclosure provides
a conjugate comprising an anti-Factor D antibody, wherein the affinity of the antibody in its
monovalent form to Factor D (e.g., affinity of the antibody as a Fab fragment to Factor D) is
about 0.19 nM (0.19x10° M). In another embodiment, the disclosure provides a conjugate
comprising an anti-Factor D antibody, wherein the affinity of the antibody in its bivalent form to

Factor D (e.g., affinity of the antibody as a IgG to Factor D) is about 0.08 nM (0.08x10° M). In
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another embodiment, the disclosure provides a conjugate comprising an anti-Factor D antibody,
wherein the affinity of the antibody in its monovalent form to Factor D (e.g., affinity of the
antibody as a Fab fragment to Factor D) is about 12.3 nM (12.3x10” M). In another
embodiment, the disclosure provides a conjugate comprising an anti-Factor D antibody, wherein
the affinity of the antibody in its bivalent form to Factor D (e.g., affinity of the antibody as an
IgG to Factor D) is about 9.0 nM (9.0x10™ M).

[00164] In another embodiment, the disclosure provides a conjugate comprising an anti-
Factor D antibody, wherein the affinity of the antibody in its monovalent form to Factor D (e.g.,
affinity of the antibody as a Fab fragment to Factor D) is about 1.4 pM (1.4x10™"2 M) +/- 0.5. In
another embodiment, the disclosure provides a conjugate comprising an anti-Factor D antibody,
wherein the affinity of the antibody in its bivalent form to Factor D (e.g., affinity of the antibody
as an IgG to Factor D) is about 1.1 pM (1.1x10"*M) +/- 0.6. In another embodiment, the
disclosure provides a conjugate comprising an anti-Factor D antibody, wherein the affinity of
the antibody in its monovalent form to Factor D (e.g., affinity of the antibody as a Fab fragment
to Factor D) is about 0.19 nM (0.19x10” M) +/- .01. In another embodiment, the disclosure
provides a conjugate comprising an anti-Factor D antibody, wherein the affinity of the antibody
in its bivalent form to Factor D (e.g., affinity of the antibody as a IgG to Factor D) is about 0.08
nM (0.08x10™ M) +/- 0.01. In another embodiment, the disclosure provides a conjugate
comprising an anti-Factor D antibody, wherein the affinity of the antibody in its monovalent
form to Factor D (e.g., affinity of the antibody as a Fab fragment to Factor D) is about 12.3 nM
(12.3x10° M) +/- 2. In another embodiment, the disclosure provides a conjugate comprising an
anti-Factor D antibody, wherein the affinity of the antibody in its bivalent form to Factor D
(e.g., affinity of the antibody as a IgG to Factor D) is about 9.0 nM (9.0x10™ M) +/- 1.

[00165] In another embodiment, an anti-Factor D antibody used in the conjugates of the
disclosure may have an affinity in its monovalent form to Factor D (e.g., affinity of the antibody
as a Fab fragment to Factor D) of about 1.4 pM (1.4x10™2 M) +/- 2. In another embodiment, an
anti-Factor D antibody used in the conjugates of the disclosure may have an affinity in its
bivalent form to Factor D (e.g., affinity of the antibody as a IgG to Factor D) of about 1.1 pM
(1.1x107* M) +/- 2. In another embodiment, an anti-Factor D antibody used in the conjugates of
the disclosure may have an affinity in its monovalent form to Factor D (e.g., affinity of the
antibody as a Fab fragment to Factor D) is about 0.19 nM (0.19x10™ M) +/- 2. In another
embodiment, an anti-Factor D antibody, or antibody variant thereof, used in the conjugates of
the disclosure may have an affinity in its bivalent form to Factor D (e.g., affinity of the antibody
as a IgG to Factor D) is about 0.08 nM (0.08x10™ M) +/- 2. In another embodiment, an anti-
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Factor D antibody used in the conjugates of the disclosure may have an affinity in its
monovalent form to Factor D (e.g., affinity of the antibody as a Fab fragment to Factor D) is
about 12.3 nM (12.3x10” M) +/- 2. In another embodiment, an anti-Factor D antibody used in
the conjugates of the disclosure may have an affinity in its bivalent form to Factor D (e.g.,
affinity of the antibody as a IgG to Factor D) is about 9.0 nM (9.0x10™ M) +/- 2.

[00166] As is well-established in the art, binding affinity of a ligand to its receptor can be
determined using any of a variety of assays, and expressed in terms of a variety of quantitative
values. Accordingly, in some embodiments, the binding affinity is expressed as Kp values and
reflects intrinsic binding affinity (e.g., with minimized avidity effects). Generally and
preferably, binding affinity is measured in vifro, whether in a cell-free or cell-associated setting.
As described in greater detail herein, fold difference in binding affinity can be quantified in
terms of the ratio of the monovalent binding affinity value of a humanized antibody (e.g., in Fab
form) and the monovalent binding affinity value of a reference/comparator antibody (e.g., in Fab
form) (e.g., a murine antibody having donor hypervariable region sequences), wherein the
binding affinity values are determined under similar assay conditions. Thus, in some
embodiments, the fold difference in binding affinity is determined as the ratio of the Kp values
of the humanized antibody in Fab form and said reference/comparator Fab antibody. For
example, in some embodiments, if an antibody of the disclosure (A) has an affinity that is “3-
fold lower” than the affinity of a reference antibody (M), then if the Kp, value for A is 3x, the Kp
value of M would be 1x, and the ratio of Kp of A to Kp of M would be 3:1. Conversely, in
some embodiments, if an antibody of the disclosure (C) has an affinity that is “3-fold greater”
than the affinity of a reference antibody (R), then if the Kp value for C is 1x, the Kp value of R
would be 3x, and the ratio of Kp of C to Kp of R would be 1:3. Any of a number of assays
known in the art, including those described herein, can be used to obtain binding affinity
measurements, including, for example, Biacore, radioimmunoassay (RTA) and ELISA.

[00167] Further, Kp values for an antibody used in the conjugates of the disclosure may
vary depending on conditions of the particular assay used. For example, in some embodiments,
binding affinity measurements may be obtained in an assay wherein the Fab or antibody is
immobilized and binding of the ligand, i.e., Factor D, is measured or alternatively, the ligand,
i.e., Factor D, for the Fab or antibody is immobilized and binding of the Fab or antibody is
measured. In some embodiments, the binding affinity measurements may be obtained in an
assay wherein the regeneration conditions may comprise (1) 10mM glycine or 4M MgCl, at pH
1.5, and (2) pH between pH of 1.0 and pH of 7.5, including pH of 1.5, pH of 5.0, pH of 6.0 and

pH of 7.2. In some embodiments, the binding affinity measurements may be obtained in an
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assay wherein the binding conditions may comprise (1) PBS or HEPES-buffered saline and (2)
Tween-20, i.e., 0.1% Tween-20. In some embodiments, the binding affinity measurements may
be obtained in an assay wherein the source of the ligand, i.e., Factor D, may be from
commercially available sources. In some embodiments, binding affinity measurements may be
obtained in an assay wherein (1) the Fab or antibody is immobilized and binding of the ligand,
1.e., Factor D is measured, (2) the regeneration conditions comprise 4M MgCl, at pH 7.2 and (3)
the binding conditions comprise HEPES-buffered saline, pH 7.2 containing 0.1% Tween-20. In
some embodiments, binding affinity measurements may be obtained in an assay wherein (1) the
ligand, i.e., Factor D, is immobilized and binding of the Fab or antibody is measured, (2) the
regeneration conditions comprise 10mM glycine at pH 1.5 and (3) the binding conditions

comprise PBS buffer.

b. Biological Activity

[00168] To determine whether an anti-Factor D antibody, or variant or fragment thereof
(e.g. antigen-binding fragment) is capable of binding to Factor D and exerting a biological
effect, for example, inhibition of alternative pathway hemolysis, hemolytic inhibition assays
using rabbit RBCs may be used, including those described in Example 2. Such hemolytic
inhibition may be determined using standard assays (Kostavasili et al. (1997) J of Immunology
158:1763-72; Wiesmann et al. (2006) Nature 444:159-60). Activation of complement in such
assays may be initiated with serum or plasma. Appropriate concentrations of Factor D in serum
or plasma (Pascual et al. (1998) Kidney International 34:529-536; Complement Facts Book,
Bernard J. Morley and Mark J. Walport, editors, Academic Press (2000); Barnum et al. (1984) J.
Immunol. Methods, 67: 303-309) can be routinely determined according to methods known in
the art, including those that have been described in references such as Pascual et al. (1998)
Kidney International 34:529-536 and Barnum et al. (1984) J. Immunol. Methods 67:303-309.
The present disclosure relates generally to antibodies capable of inhibiting biological activities
associated with Factor D. For example, at a concentration of 18 ug/ml (equivalent to about 1.5
times the molar concentration of human factor D in the blood; molar ratio of anti-Factor D
antibody to Factor D of about 1.5:1), significant inhibition of the alternative complement
activity by the antibody can be observed (see, e.g., US Patent No. 6,956,107)

[00169] In some embodiments, the present disclosure is directed to conjugates comprising
anti-Factor D antibodies, wherein a Fab fragment of such antibodies inhibits alternative pathway
hemolysis with ICsg values less than 30 nM. In some embodiments, the disclosure is directed to

conjugates comprising anti-Factor D antibodies, wherein a Fab fragment of such antibodies
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inhibits alternative pathway hemolysis with ICso values less than 15 nM. In some embodiments,
the disclosure is directed to conjugates comprising anti-Factor D antibodies, wherein a Fab
fragment of such antibodies inhibits alternative pathway hemolysis with ICsy values less than 10
nM. In some embodiments, the disclosure is directed to conjugates comprising anti-Factor D
antibodies, wherein a Fab fragment of such antibodies inhibits alternative pathway hemolysis
with ICsy values less than 5 nM.

[00170] In some embodiments, the disclosure is directed to conjugates comprising anti-
Factor D antibodies, wherein a Fab fragment of such antibodies inhibits alternative pathway
hemolysis with ICs values between 30 nM and 2 nM. In some embodiments, the disclosure is
directed to conjugates comprising anti-Factor D antibodies, wherein a Fab fragment of such
antibodies inhibits alternative pathway hemolysis with ICsy values between 25 nM and 7 nM. In
some embodiments, the disclosure is directed to conjugates comprising anti-Factor D antibodies,
wherein a Fab fragment of such antibodies inhibits alternative pathway hemolysis with 1Csg
values between 20 nM and 12 nM. In some embodiments, the disclosure is directed to
conjugates comprising anti-Factor D antibodies, wherein a Fab fragment of such antibodies
inhibits alternative pathway hemolysis with ICs values between 30 nM and 15 nM. In some
embodiments, the disclosure is directed to conjugates comprising anti-Factor D antibodies,
wherein a Fab fragment of such antibodies inhibits alternative pathway hemolysis with 1Csg
values between 12 nM and 8 nM. In some embodiments, the disclosure is directed to conjugates
comprising anti-Factor D antibodies, wherein a Fab fragment of such antibodies inhibits
alternative pathway hemolysis with ICs values between 7 nM and 2 nM. In some
embodiments, the disclosure is directed to conjugates comprising anti-Factor D antibodies,
wherein a Fab fragment of such antibodies inhibits alternative pathway hemolysis with 1Csg
values between 6 nM and 3 nM. In some embodiments, the disclosure is directed to conjugates
comprising anti-Factor D antibodies, wherein a Fab fragment of such antibodies inhibits
alternative pathway hemolysis with ICs values between 8 nM and 5 nM. In some
embodiments, the disclosure is directed to conjugates comprising anti-Factor D antibodies,
wherein a Fab fragment of such antibodies inhibits alternative pathway hemolysis with 1Csg
values between 5 nM and 2 nM. In some embodiments, the disclosure is directed to conjugates
comprising anti-Factor D antibodies, wherein a Fab fragment of such antibodies inhibits
alternative pathway hemolysis with ICs values between 10 nM and 5 nM. In some
embodiments, the disclosure is directed to conjugates comprising anti-Factor D antibodies,
wherein a Fab fragment of such antibodies inhibits alternative pathway hemolysis with IC5s

values between 8 nM and 2 nM. In some embodiments, the disclosure is directed to conjugates
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comprising anti-Factor D antibodies, wherein a Fab fragment of such antibodies inhibits
alternative pathway hemolysis with ICs values between 7 nM and 3 nM. In some
embodiments, the disclosure is directed to conjugates comprising anti-Factor D antibodies,
wherein a Fab fragment of such antibodies inhibits alternative pathway hemolysis with 1Csg
values between 6 nM and 4 nM. In another embodiment, the disclosure is directed to conjugates
comprising anti-Factor D antibodies, wherein a Fab fragment of such antibodies inhibits
alternative pathway hemolysis with an ICsy value of about 4.7 nM £ 0.6 nM. In another
embodiment, the disclosure is directed to anti-Factor D antibodies, wherein a Fab fragment of
such antibodies inhibits alternative pathway hemolysis with an ICsy value of about 6.4 nM = 0.6
nM. In another embodiment, the disclosure is directed to conjugates comprising anti-Factor D
antibodies, wherein a Fab fragment of such antibodies inhibits alternative pathway hemolysis
with an ICs, value of about 3.5 nM + 0.5 nM. In another embodiment, the disclosure is directed
to conjugates comprising anti-Factor D antibodies, wherein a Fab fragment of such antibodies
inhibits alternative pathway hemolysis with an ICs value of about 4.4 nM £ 1.5 nM. In another
embodiment, the disclosure is directed to conjugates comprising anti-Factor D antibodies,
wherein a Fab fragment of such antibodies inhibits alternative pathway hemolysis with an ICs
value of about 10.2 nM £ 0.8 nM. In another embodiment, the disclosure is directed to
conjugates comprising anti-Factor D antibodies, wherein a Fab fragment of such antibodies
inhibits alternative pathway hemolysis with an ICsy value of about 23.9 nM £ 5.0 nM.

[00171] In some embodiments, the disclosure is directed to conjugates comprising anti-
Factor D antibodies, wherein a Fab fragment of such antibodies inhibits alternative pathway
hemolysis with ICyg values less than 80 nM. In some embodiments, the disclosure is directed to
conjugates comprising anti-Factor D antibodies, wherein a Fab fragment of such antibodies
inhibits alternative pathway hemolysis with ICyg values less than 50 nM. In some embodiments,
the disclosure is directed to conjugates comprising anti-Factor D antibodies, wherein a Fab
fragment of such antibodies inhibits alternative pathway hemolysis with ICyy values less than 40
nM. In some embodiments, the disclosure is directed to conjugates comprising anti-Factor D
antibodies, wherein a Fab fragment of such antibodies inhibits alternative pathway hemolysis
with 1Cg values less than 20 nM. In some embodiments, the disclosure is directed to conjugates
comprising anti-Factor D antibodies, wherein a Fab fragment of such antibodies inhibits
alternative pathway hemolysis with ICs values less than 15 nM.

[00172] In some embodiments, the disclosure is directed to conjugates comprising anti-
Factor D antibodies, wherein a Fab fragment of such antibodies inhibits alternative pathway

hemolysis with ICyg values between 80 nM and 10 nM. In some embodiments, the disclosure is
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directed to conjugates comprising anti-Factor D antibodies, wherein a Fab fragment of such
antibodies inhibits alternative pathway hemolysis with ICyy values between 75 nM and 15 nM.
In some embodiments, the disclosure is directed to conjugates comprising anti-Factor D
antibodies, wherein a Fab fragment of such antibodies inhibits alternative pathway hemolysis
with ICoy values between 70 nM and 20 nM. In some embodiments, the disclosure is directed to
conjugates comprising anti-Factor D antibodies, wherein a Fab fragment of such antibodies
inhibits alternative pathway hemolysis with ICyg values between 65 nM and 25 nM. In some
embodiments, the disclosure is directed to conjugates comprising anti-Factor D antibodies,
wherein a Fab fragment of such antibodies inhibits alternative pathway hemolysis with 1Cqq
values between 60 nM and 30 nM. In some embodiments, the disclosure is directed to
conjugates comprising anti-Factor D antibodies, wherein a Fab fragment of such antibodies
inhibits alternative pathway hemolysis with ICyg values between 55 nM and 35 nM. In some
embodiments, the disclosure is directed to conjugates comprising anti-Factor D antibodies,
wherein a Fab fragment of such antibodies inhibits alternative pathway hemolysis with 1Cqq
values between 50 nM and 40 nM. In some embodiments, the disclosure is directed to
conjugates comprising anti-Factor D antibodies, wherein a Fab fragment of such antibodies
inhibits alternative pathway hemolysis with ICyg values between 80 nM and 70 nM. In some
embodiments, the disclosure is directed to conjugates comprising anti-Factor D antibodies,
wherein a Fab fragment of such antibodies inhibits alternative pathway hemolysis with 1Cqq
values between 55 nM and 25 nM. In some embodiments, the disclosure is directed to
conjugates comprising anti-Factor D antibodies, wherein a Fab fragment of such antibodies
inhibits alternative pathway hemolysis with ICy values between 16 nM and 12 nM. In another
embodiment, the disclosure is directed to conjugates comprising anti-Factor D antibodies,
wherein a Fab fragment of such antibodies inhibits alternative pathway hemolysis with an ICg
value of about 14.0 nM £ 1.0 nM. In another embodiment, the disclosure is directed to
conjugates comprising anti-Factor D antibodies, wherein a Fab fragment of such antibodies
inhibits alternative pathway hemolysis with an ICyy value of about 38.0nM + 11.0 nM. In
another embodiment, the disclosure is directed to conjugates comprising anti-Factor D
antibodies, wherein a Fab fragment of such antibodies inhibits alternative pathway hemolysis
with an ICy value of about 72.6 nM + 4.8 nM.

[00173] In some embodiments, the disclosure is directed to conjugates comprising an
anti-Factor D antibody wherein a Fab fragment of such antibodies inhibits alternative pathway
hemolysis in an antibody to Factor D molar ratio of about 0.05:1 (0.05) to about 10:1 (10), or
about 0.09:1 (0.09) to about 8:1 (8), or about 0.1:1 (0.1) to about 6:1 (6), or about 0.15:1 (0.15)
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to about 5:1 (5), or about 0.19:1 (0.19) to about 4:1 (4), or about 0.2:1 (0.2) to about 3:1 (3), or
about 0.3:1 (0.3) to about 2:1 (2), or about 0.4:1 (0.4) to about 1:1 (1), or about 0.5:1 (0.5) to
about 1:2 (0.5), or about 0.6:1 (0.6) to about 1:3 (0.33), or about 0.7:1 (0.7) to about 1:4 (0.25),
or about 0.8:1 (0.8) to about 1:5 (0.2) or about 0.9:1 (0.9) to about 1:6 (0.17).

[00174] In some embodiments, the disclosure is directed to conjugates comprising
fragments of humanized anti-Factor D antibodies (e.g. antigen-binding fragments). The
antibody fragments of the present disclosure may, for example, be Fv, Fab, Fab-SH, Fab’-SH,
Fab’, Fab-C, Fab’-C, Fab’-C-SH, Fab-C-SH, scFv, diabody, or F(ab’),, dAb, complementarity
determining region (CDR) fragments, linear antibodies, single-chain antibody molecules,
minibodies, diabodies, or multispecific antibodies formed from antibody fragments. In a further
embodiment, the disclosure is directed to conjugates comprising a humanized anti-Factor D
antibody fragment (e.g. antigen-binding fragment) that is capable of penetrating substantially all
of the retina. In an even further embodiment, the disclosure is directed to conjugates comprising
a humanized anti-Factor D antibody fragment (e.g. antigen-binding fragment) that is capable of
penetrating throughout the entire thickness of the retina.

[00175] In some embodiments, the disclosure is directed to conjugates comprising anti-
Factor D antibodies, wherein an unconjugated Fab fragment of such antibodies has a half-life of
atleast 3, 5, 7, 10 or 12 days after administration into a mammalian eye (e.g. human) via a
single intravitreal injection. In another embodiment, the disclosure is directed to conjugates
comprising humanized anti-Factor D antibodies, wherein an unconjugated Fab fragment of such
antibodies inhibits alternative pathway (AP) complement activation for at least 40, 45, 50, 55,
60, 65, 70, 75, 80, 85, 90, 95, 100, 105, 110 or 115 days after administration into a mammalian
eye (e.g. human) via a single intravitreal injection. In another embodiment, the disclosure is
directed to conjugates comprising humanized anti-Factor D antibodies, wherein the
concentration of an unconjugated Fab fragment of such antibodies that inhibits alternative
pathway (AP) complement activation is maintained in retinal tissue for at least 40, 45, 50, 55,
60, 65, 70, 75, 80 or 85 days after administration into a mammalian eye (e.g. human) via a
single intravitreal injection. In another embodiment, the disclosure is directed to conjugates
comprising humanized anti-Factor D antibodies, wherein the concentration of an unconjugated
Fab fragment of such antibodies that inhibits alternative pathway (AP) complement activation is
maintained in the vitreous humor for at least 80, 85, 90, 95, 100, 105, 110 or 115 days after

administration into a mammalian eye (e.g. human) via a single intravitreal injection.
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Construction of Anti-Factor D Antibody or Antibody Variant—Polymer Conjugates

a. Multi-armed Polymers

[00176] In some aspects, the conjugates of the present disclosure can be made by
derivatizing the anti-Factor D antibodies or antibody variants described herein by conjugating
the antibodies or variants thereof with a multi-armed polymer. It will be appreciated that any
multi-armed polymer that provides the conjugate with the desired size or that has the selected
average molecular weight as described herein is suitable for use in constructing the antibody -
polymer conjugates of the disclosure.

[00177] Many polymers are suitable for use in pharmaceuticals. See, e.g., Davis et al.,
Biomedical Polymers: Polymeric Materials and Pharmaceuticals for Biomedical Use, pp. 441-
451 (1980). In all embodiments of the present disclosure, a non-proteinaceous polymer is used
to form the conjugates of the disclosure. The non-proteinaceous polymer ordinarily is a
hydrophilic synthetic polymer, i.e., a polymer not otherwise found in nature. However, polymers
which exist in nature and are produced by recombinant or iz vitro methods may also be useful,
as are polymers which are isolated from native sources.

[00178] In some aspects, the anti-Factor D antibodies or antibody variants are derivatized
by conjugating (e.g., covalently linking) the antibodies or variants thereof to a multi-armed
polyol. Thus, in some embodiments, the disclosure is directed to a conjugate comprising one or
more anti-Factor D antibody or antibody variant disclosed herein covalently linked to one or
more multi-armed polyol. The polyol employed can be any water-soluble poly (alkylene oxide)
polymer and can have a linear or branched chain. Suitable polyols include those substituted at
one or more hydroxyl positions with a chemical group, such as an alkyl group having between
one and four carbons. Typically, the polyol is a poly(alkylene glycol), such as polyethylene
glycol (PEG), and thus, for ease of description, the remainder of the discussion relates to an
exemplary embodiment wherein the polyol employed is PEG, and the process of conjugating the
polyol to a polypeptide is termed "PEGylation." However, those skilled in the art will recognize
that other polyols, such as, for example, poly(propylene glycol) and polyethylene-polypropylene
glycol copolymers, can be employed using the techniques for conjugation described herein for
PEG.

[00179] The polyols used to form the conjugates of the present disclosure are multi-armed
polyols. As used herein, “multi-armed polyol” refers to a polyol comprising a core structure to

which at least two arms are attached. The multi-armed polyol may be, for example, a dimer
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(two arms), a tetramer (four arms), a hexamer (six arms), an octamer (eight arms), etc. In some
aspects, the multi-armed polyol is a multi-armed PEG.

[00180] The weight average molecular weight of the multi-armed PEG used in the
PEGylation of the anti-Factor D antibodies and antibody variants can vary, and typically may
range from about 500 to about 300,000 daltons (D). In some embodiments, the weight average
molecular weight of the multi-armed PEG is from about 1,000 to about 100,000 D, and, in some
embodiments, from about 20,000 to about 60,000 D. In some embodiments, PEGylation is
carried out with a multi-armed PEG having a weight average molecular weight of about 40,000
D.

[00181] A variety of methods for PEGylating proteins are known in the art. Specific
methods of producing proteins conjugated to PEG include the methods described in U.S. Pat.
No. 4,179,337, U.S. Pat. No. 4,935,465, and U.S. Patent No. 5,849,535, all of which are herein
incorporated by reference in their entirety. Typically the protein is covalently bonded via one or
more of the amino acid residues of the protein to a terminal reactive group on the polymer. The
polymer with the reactive group(s) is designated herein as an activated or functionalized
polymer (e.g., a functionalized PEG). The reactive group selectively reacts with free sulthydryl
or amino or other reactive groups on the antibody or antibody variant. The multi-armed PEG
polymer can be coupled to the sulthydryl or amino or other reactive group on the antibody or
antibody variant in either a random or a site specific manner. It will be understood, however,
that the type and amount of the reactive group chosen, as well as the type of polymer employed,
to obtain optimum results, will depend on the particular antibody or antibody variant employed
to limit, and preferably substantially prevent, having the reactive group react with too many
active groups on the antibody. As it may not be possible to sufficiently limit or prevent this in
some instances, typically from about 0.05 to about 1000 moles, or, in some embodiments, from
about 0.05 to about 200 moles, of functionalized polymer per mole of antibody, depending on
antibody concentration, may be employed. The final amount of functionalized polymer per
mole of antibody is a balance to maintain optimum activity, while at the same time optimizing,
if possible, the vitreous humor, retina, and/or aqueous humor half-life of the antibody.

[00182] While the residues may be any reactive amino acids on the antibody or antibody
variant, such as the N-terminal amino acid group, in some embodiments, the reactive amino acid
is cysteine, which is linked to the reactive group of the functionalized polymer through its free
thiol group as shown, for example, in WO 99/03887, WO 94/12219, WO 94/22466, U.S. Patent
No. 5,206, 344, U.S. Patent No. 5,166,322, and U.S. Patent No. 5,206,344, all of which are

herein incorporated by reference in their entirety. In such embodiments, the polymer may
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comprise at least one terminal reactive group that is capable of reacting specifically with the free
sulthydryl or thiol group(s) on the parental antibody. Such groups include, but are not limited
to, maleimide, a sulfhydryl, a thiol, trifluoromethanesulfonate, tosylate, aziridine, epoxide, a
pyridyl disulfide, succinimidyl ester, -NH,, an aldehyde, a haloacetate, a haloacetamide, and a
para-nitrophenyl carbonate, among others. The polymer can be coupled to the parental antibody
using any protocol suitable for the chemistry of the coupling system selected, such as the
protocols and systems described in U.S. Pat. No. 4,179,337, U.S. Pat. No. 7,122,636, and
Jevsevar, et al., Biotech J., Vol. 5, pp. 113-128 (2010). Alternatively, the reactive amino acid
may be lysine, which is linked to the reactive group of the functionalized polymer through its
free epsilon-amino group (see, e.g., WO 93/00109, incorporated by reference herein), or
glutamic or aspartic acid, which is linked to the polymer through an amide bond. The reactive
group of the polymer can then react with, for example, the o (alpha) and € (epsilon) amines or
sulthydryl groups of proteins to form a covalent bond. It will be appreciated that the present
disclosure is not limited to conjugates utilizing any particular type of linkage between an
antibody or antibody fragment and a polymer.

[00183] Suitable functionalized multi-armed PEGs for use in preparing the conjugates of
the disclosure can be produced by a number of conventional reactions. For example, a N-
hydroxysuccinimide ester of a PEG (M-NHS-PEG) can be prepared from a PEG-monomethyl
ether by reaction with N N'-dicyclohexylcarbodiimide (DCC) and N-hydroxysuccinimide
(NHS), according to the method of Buckmann and Merr, Makromol. Chem., Vol. 182, pp. 1379-
1384 (1981). In addition, a PEG terminal hydroxy group can be converted to an amino group,
for example, by reaction with thionyl bromide to form PEG-Br, followed by aminolysis with
excess ammonia to form PEG-NH,. The PEG-NH; can then be conjugated to the antibody or
antibody variant of interest using standard coupling reagents, such as Woodward's Reagent K.
Furthermore, a PEG terminal-CH,OH group can be converted to an aldehyde group, for
example, by oxidation with MnQ,. The aldehyde group can be conjugated to the antibody or

antibody variant by reductive alkylation with a reagent such as cyanoborohydride.
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[00184] In some embodiments, the multi-armed PEG used to prepare the conjugates of
the present disclosure has the structure of general formula (I):
O—(CH,CH0),—H
CH,
H_(OCH2CH2)m—O<eCH2—(|3—CH2—O)'(CHZCHZO)m—H
Lo
O—(CHCH0O),—H ®
wherein each m denotes the length or size of the particular arm of the polyol
(PEG) and is independently an integer of from about 45 to about 1000, or from about 3 to about
250, or from about 50 to about 200, or from about 100 to about 150; and n is an integer from
about 1 to about 10.
[00185] In some embodiments, the multi-armed PEG has the structure of general formula
(), wherein n is 1, and the multi-armed PEG is a tetramer. In another embodiment, the multi-
armed PEG has the structure of general formula (I), wherein n is 2, and the multi-armed PEG is
a hexamer. In another embodiment, the multi-armed PEG has the structure of general formula
(I), wherein n is 3, and the multi-armed PEG is an octamer.
[00186] In another aspect, the multi-armed PEG used to prepare the conjugates of the
present disclosure has the structure of general formula (IT):

O—(CH,CHy0),—H

H—(OCH2CH2)m—O‘60H2—C—CHZ—Oj’(CHZCHZO)m—H
H
n

)
wherein each m denotes the length or size of the particular arm of the polyol

(PEG) and is independently an integer of from about 45 to about 1000, or from about 3 to about
250, or from about 50 to about 200, or from about 100 to about 150; and n is an integer from
about 1 to about 10.

[00187] In some embodiments, the multi-armed PEG has the structure of general formula
(ID, wherein n is 2, and the multi-armed PEG is a tetramer. In another embodiment, the multi-
armed PEG has the structure of general formula (IT), wherein n is 4, and the multi-armed PEG is
a hexamer. In another embodiment, the multi-armed PEG has the structure of general formula

(IT), wherein n is 6, and the multi-armed PEG is an octamer.
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[00188] In another aspect, the multi-armed PEG used to prepare the conjugates of the
present disclosure has the structure of general formula (III):

O——(CH,CH,0)y,—H

CH,
H—(OCHZCHZ)m—o—ét:Hz—g—Oj—mHchzo)m—H
n

(111

wherein each m denotes the length or size of the particular arm of the polyol

(PEG) and is independently an integer of from about 45 to about 1000, or from about 3 to about
250, or from about 50 to about 200, or from about 100 to about 150; and n is an integer from
about 1 to about 10.

[00189] In some embodiments, the multi-armed PEG has the structure of general formula
(III), wherein n is 2, and the multi-armed PEG is a tetramer. In another embodiment, the multi-
armed PEG has the structure of general formula (IIT), wherein n is 4, and the multi-armed PEG
is a hexamer. In another embodiment, the multi-armed PEG has the structure of general formula
(II), wherein n is 6, and the multi-armed PEG is an octamer.

[00190] In another aspect, the multi-armed PEG used to prepare the conjugates of the

present disclosure has the structure of general formula (IV):

H—(OCHzCHz)m—0—CH, H,C—0—(CH,CH,0)m—H
H—(OCH,CHy)m—0O—CH HE—O— (CH,CH,0)m—H
H—(OCH,CHz)m—O0—CH HC—O0—(CH,CH,0)m—H
H— (OCH,CH,)m—0—CH HC—O—(CH,CH,0)m—H

H,C—O0—(CH,);—0—CH; v

wherein each m denotes the length or size of the particular arm of the polyol
(PEG) and is independently an integer of from about 45 to about 1000, or from about 3 to about
250, or from about 50 to about 200, or from about 100 to about 150.

[00191] The multi-armed PEG having the structure of any of general formulas (I) to (IV)
may be functionalized to, for example, attach a terminal reactive group suitable for reacting with
or conjugating to the antibody (e.g., antibody fragment) using any of the techniques described
above to produce a functionalized multi-armed PEG. In other embodiments, however, the

multi-armed PEG can be covalently linked to the anti-Factor D antibodies or antibody variants

through a multifunctional crosslinking agent which reacts with the PEG and one or more amino
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acid residues of the antibody or antibody variant to be linked, as described in, for example, U.S.
Pat. No. 7,122,636, which is herein incorporated by reference in its entirety.

[00192] In other aspects, the multi-armed PEG used to prepare the conjugates of the
present disclosure is a functionalized multi-armed PEG comprising at least one terminal reactive
group. The terminal reactive group can conjugate directly to the anti-Factor D antibodies or
antibody variants to form the conjugates of the present disclosure. In some embodiments, the

functionalized multi-armed PEG has the structure of general formula (Ia):

O—(CH,CH,0),R'R?

I
R2R1(OCHZCHZ)m—O‘eCHz—Cll—CHZ—O)—(CHchzo)mwRz
n
CH,

(Ia)
O—(CH,CH,0),R'R?

wherein each m denotes the length or size of the particular arm of the polyol
(PEG) and is independently an integer of from about 45 to about 1000, or from about 3 to about
250, or from about 50 to about 200, or from about 100 to about 150; and n is an integer from
about 1 to about 10; each R' is independently either absent, or is a linking group; and each R? is
independently either hydrogen or a terminal reactive group; wherein at least one R is a terminal
reactive group. In some embodiments, R? is independently selected form the group consisting
of a thiol reactive group, an amino reactive group, and combinations thereof.

[00193] In some embodiments, the functionalized multi-armed PEG has the structure of
general formula (Ia), wherein n is an integer from 1 to 3. In some embodiments, the
functionalized multi-armed PEG has the structure of general formula (Ia), wherein n is 1, and
the multi-armed PEG is a tetramer. In another embodiment, the functionalized multi-armed
PEG has the structure of general formula (Ia), wherein n is 2, and the multi-armed PEG is a
hexamer. In another embodiment, the functionalized multi-armed PEG has the structure of
general formula (Ia), wherein n is 3, and the multi-armed PEG is an octamer. In such

embodiments, the octamer has the structure of general formula (Ib):

1R2
(<|3H2CHzO)mR R (CH2CH,O)mR'R? (CH,CH,O)mR'R?
o o} <|3
| I I
CH, CH, CH,

R? R1—(OCH2CH2)m—O—CH2—C—CHz—O—CHz—(ID—CHz—O—CH2—C—CHz—O—(CH2CH20)m-R1 R?
CHy e CH
o
(ID I 1R2 (ID 1R2
(CH2CH20)mR1R2 (CH,CHOMR'R (CH,CH,O)mR'R

(Ib)
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wherein m, R', and R? are as defined above. In particular, in one embodiment,

each m denotes the length or size of the particular arm of the polyol (PEG) and is independently
an integer of from about 45 to about 1000, or from about 3 to about 250, or from about 50 to
about 200, or from about 100 to about 150; each R' is independently either absent, or is a
linking group; and each R” is independently either hydrogen or a terminal reactive group;
wherein at least one R is a terminal reactive group. In some embodiments, R” is independently
selected form the group consisting of a thiol reactive group, an amino reactive group, and
combinations thereof.

[00194] Multi-armed PEGs having the structure of general formula (Ib) have a
tripentaerythritol (TP) core structure, and are also referred to herein as TP octamers.

[00195] In some embodiments, the functionalized multi-armed PEG has the structure of

general formula (Ta) or (Ib), wherein each R', when present, is the same or different, and R' and

§—<CH2)—R2 .

0]
e e e,
(CHR—NH—R? ~ @—(CHpy—O0—C—R? §—(CHz—O0—C—0—R? §—(CHpj—O0—C—N—R?

> >

R” when taken together are selected from the group consisting of

o)

I 0 I
—(CH)—C—R g—(CHz)i—C—O—Rz — (CHg);—C—N—R?
0
H ﬁ H ?l) H " 2
é—(CHz)i—N—C—RZE_(CHz)i_N_C_(CHz)j_RZ g7 (CH=N=C—0—R"

> > >

O

[ Il I |
é—(CHz)i—H—C—H—RZ E_C_(CHZ)i_C_RZ é—C—(CHZ)i—C—O—RZ
; ; ; and

O

é—g—(CHZ)i—ﬂ.—H—RZ . . S .
; and combinations thereof;, wherein each i is independently an integer of

0-10; j is an integer of 0-10; and R” is as defined herein. In some embodiments, each R'is a
linking group.
[00196] In some embodiments, the functionalized multi-armed PEG has the structure of

general formula (Ia) or (Ib), wherein R'and R%, when taken together, are
é—(CH )-—H—Ic—(CH y—R2
2 2 , wherein 1, j, and R’ are as defined herein. In some embodiments, R

E H Ol
i—N—C—(CH,)—R? . .. .
and R?, when taken together, are (CHa) (CHiz) , wherein i is 2; jis 2 or 3, and R%is

as defined herein.
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[00197] In some aspects, the functionalized multi-armed PEG has the structure of general
formula (Ia) or (Ib), wherein each R” is independently selected from the group consisting of a
maleimide, a sulthydryl, a thiol, trifluoromethanesulfonate, tosylate, aziridine, epoxide, a
pyridyl disulfide, succinimidyl ester, -NH,, an aldehyde, a haloacetate, a haloacetamide, and a
para-nitrophenyl carbonate. In some embodiments, each R? is independently a haloacetate
selected from the group consisting of bromoacetate, iodoacetate, chloroacetate, and
combinations thereof. In some embodiments, each R” is independently a haloacetamide selected
from the group consisting of bromoacetamide, iodoacetamide, chloroacetamide, and
combinations thereof. In some embodiments, R? is a maleimide.

[00198] In some embodiments, the functionalized multi-armed PEG has the structure of
general formula (Ia) or (Ib), wherein each R? is a maleimide. In some embodiments, the

functionalized multi-armed PEG has the structure of general formula (Ia) or (Ib), wherein R' and

Qo

o}
$ orgii]
(CH2)i—N—C—(CHg);—N

R% when taken together, are o , wherein i and j are as defined above. In

one embodiment, the functionalized multi-armed PEG has the structure of general formula (I1a)

E_ Hol
(CHy—N—C—(CHz)y—N

or (Ib), wherein R' and R?, when taken together, are 0 , wherein i is 2
and j is 2.
[00199] In another aspect, the functionalized multi-armed PEG used to prepare the

conjugates of the present disclosure has the structure of general formula (Ila):

O—(CH,CH,0),R'R?

R?RY(OCH,CH,),; O‘éCHz_C_CHz—Oj*(CHZCHZO)mWR2
n

H
(I1a)
wherein each m denotes the length or size of the particular arm of the polyol

(PEQG) and is independently an integer of about 45 to about 1000, or from about 3 to about 250,
or from about 50 to about 200, or from about 100 to about 150; and n is an integer from about 1
to about 10; each R is independently either absent, or is a linking group; and each R? is
independently either hydrogen or a terminal reactive group; wherein at least one R” is a terminal
reactive group. In some embodiments, R” is independently selected form the group consisting of

a thiol reactive group, an amino reactive group, and combinations thereof.
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[00200] In some embodiments, the functionalized multi-armed PEG has the structure of
general formula (I1a), wherein n is an integer from 2 to 6. In some embodiments, the
functionalized multi-armed PEG has the structure of general formula (Ila), whereinnis 3. In
another embodiment, the functionalized multi-armed PEG has the structure of general formula
(ITa), wherein n is 2, and the multi-armed PEG is a tetramer. In another embodiment, the
functionalized multi-armed PEG has the structure of general formula (Ila), wherein n is 4, and
the multi-armed PEG is a hexamer. In another embodiment, the functionalized multi-armed
PEG has the structure of general formula (Ila), wherein n is 6, and the multi-armed PEG is an
octamer. Octamers having the structure of general formula (I1a) have a hexaglycerin (HG) core
structure, and are also referred to herein as HG octamers.

[00201] In some embodiments, the functionalized multi-armed PEG has the structure of

general formula (ITa), wherein each R', when present, is the same or different, and R' and R*

- (CHy)—R? E— CHo)—NH—R?
when taken together are selected from the group consisting of é_ ? ; () ;

@)

0 9
| CH——
g_(CHz)i—O—g—Rz. é_(CHz)i_O—C—O—RZ. é—(CHz)i—O—y)—H—Rz. % (CH)—C—R?

> > >

i l__q I il
——(CH, ) —C——r2 H
g—(CHz)i—C—O—RZ. % (CH)—=C—=N=R" g—(CHz)i—N—c—RZ§~(CHZ)i—N—c—(CH2)j—R2 .
0
—(CH )-—H—cl:—o—R2 H ol H (I)I Il
2h . g—(CHz)i—N—C—N—Rz. —C—(CH,)—C—R? g_c_(CHZ)i_C_O_RZ,

> > > >

O

I
—C—(CH,y—C—N—R

andé

integer of 0-10; j is an integer of 0-10; and R* is as defined herein. In some embodiments, each

; and combinations thereof; wherein each 1 is independently an

R' is a linking group.
[00202] In some embodiments, the functionalized multi-armed PEG has the structure of
é— CH —H—g— CH,)—R?
general formula (ITa), wherein R' and R%, when taken together, are (CHizh (CHz) ,

wherein 1, j, and R? are as defined herein. In some embodiments, R' and R%, when taken

H |
, e— — — ; 2 . . . . . . .
together, are g_(CHZ)' NTETOERTRY Yherein i is 2: jis 2 or 3, and R? is as defined herein.
[00203] In some aspects, the functionalized multi-armed PEG has the structure of general
formula (ITa), wherein each R” is independently selected from the group consisting of a

maleimide, a sulthydryl, a thiol, trifluoromethanesulfonate, tosylate, aziridine, epoxide, a
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pyridyl disulfide, succinimidyl ester, -NH>, an aldehyde, a haloacetate, a haloacetamide, and a
para-nitrophenyl carbonate. In some embodiments, each R” is independently a haloacetate
selected from the group consisting of bromoacetate, iodoacetate, chloroacetate, and
combinations thereof. In some embodiments, each R? is independently a haloacetamide selected
from the group consisting of bromoacetamide, iodoacetamide, chloroacetamide, and
combinations thereof. In some embodiments, R” is a maleimide.

[00204] In some embodiments, the functionalized multi-armed PEG has the structure of
general formula (IIa), wherein each R? is a maleimide. In some embodiments, the

functionalized multi-armed PEG has the structure of general formula (IIa), wherein R' and R?,

E_ ol
(CHy—N—C—(CHz)y—N

when taken together, are © | whereini and j are as defined above. In some

embodiments, the functionalized multi-armed PEG has the structure of general formula (I1a),
(o]

o)
E_ ol
(CH—N—C—(CHz)—N

wherein R' and R?, when taken together, are o , wherein i is 2 and j is 2.
[00205] In another aspect, the functionalized multi-armed PEG has the structure of
general formula (I1Ta):
O—(CH,CH,0),R'R?
CH,
R2R1(OCH2CH2)m—OfCHz—g—Oa—(CHZCHZO)mWR2

n
(I1la)

wherein each m denotes the length or size of the particular arm of the polyol

(PEQG) and is independently an integer of from about 45 to about 1000, or from about 3 to about
250, or from about 50 to about 200, or from about 100 to about 150; and n is an integer from
about 1 to about 10; each R' is independently either absent, or is a linking group; and each R? is
independently either hydrogen or a terminal reactive group; wherein at least one R is a terminal
reactive group. In some embodiments, R” is independently selected form the group consisting of
a thiol reactive group, an amino reactive group, and combinations thereof.

[00206] In some embodiments, the functionalized multi-armed PEG has the structure of
general formula (I11a), wherein n is an integer from 2 to 6. In some embodiments, the

functionalized multi-armed PEG has the structure of general formula (IlTa), wherein n is 2, and
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the multi-armed PEG is a tetramer. In another embodiment, the functionalized multi-armed
PEG has the structure of general formula (I11a), wherein n is 4, and the multi-armed PEG is a
hexamer. In another embodiment, the functionalized multi-armed PEG has the structure of
general formula (I1la), wherein n is 6, and the multi-armed PEG is an octamer. Octamers having
the structure of general formula (I11a) have a hexaglycerol (HGEOQ) core structure, and are also
referred to herein as HGEO octamers.

[00207] In some embodiments, the functionalized multi-armed PEG has the structure of

general formula (IIIa), wherein each R', when present, is the same or different, and R' and R

. (CH,)—R? é— CHy)—NH—R?
when taken together are selected from the group consisting of é_ : : (cr :

> >

Il | —(CH )__y;_RZ
R? g—(CH)—0—C—0—R? é—(CHz)i—O—C—N—RZ. 2) .

> > >

i
§_(CH2)i_O_C_

2 I H
i — G N—PR2 H Ol H
é—(CHz)i—c—o—RZé (CHz)—C——N—R" é—(CHZ)i—N—C—RZ. (CHa)—N—C—(CHp)—R?
o
—_ T H ﬁ H I Ci I |
(CH2)—N=C—0—R ) é—(CHz)i—N—C—N—Rz. E_C_(CHz)i_C_RZ. E_C_(CHZ)i_C_O_RZ.

> > > >

0 [¢]
Il |+ .
—C—(CHy—C—N—R

andé

integer of 0-10; j is an integer of 0-10; and R” is as defined herein. In some embodiments, each

; and combinations thereof; wherein each i is independently an

R' is a linking group.

[00208] In some embodiments, the functionalized multi-armed PEG has the structure of

H | )
general formula (IIa), wherein R' and R*, when taken together, are é_(CHZ)‘ NTCTCR)R ,

wherein 1, j, and R? are as defined herein. In some embodiments, R' and R*, when taken

together, are é_(CHZ)‘_H_IC_(CHZ)i_RZ, wherein i is 2; j is 2 or 3, and R” is as defined herein.

[00209] In some aspects, the functionalized multi-armed PEG has the structure of general
formula (Illa), wherein each R is independently selected from the group consisting of a
maleimide, a sulthydryl, a thiol, trifluoromethanesulfonate, tosylate, aziridine, epoxide, a
pyridyl disulfide, succinimidyl ester, -NH,, an aldehyde, a haloacetate, a haloacetamide, and a
para-nitrophenyl carbonate. In some embodiments, each R” is independently a haloacetate
selected from the group consisting of bromoacetate, iodoacetate, chloroacetate, and

combinations thereof. In some embodiments, each R” is independently a haloacetamide selected
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from the group consisting of bromoacetamide, iodoacetamide, chloroacetamide, and
combinations thereof. In some embodiments, R? is a maleimide.

[00210] In some embodiments, the functionalized multi-armed PEG has the structure of
general formula (IIIa), wherein each R? is a maleimide. In some embodiments, the

functionalized multi-armed PEG has the structure of general formula (Illa), wherein R' and R?,

when taken together, are © , whereini and j are as defined above. In

some embodiments, the functionalized multi-armed PEG has the structure of general formula
o}

o)
E_ HOl
(CH—N—C—(CHz)y—N

(I11a), wherein R' and R%, when taken together, are 0 , wherein iis 3 and
Jis 2.
[00211] In another aspect, the functionalized multi-armed PEG has the structure of

general formula (IVa):

R2R'—(OCH,CHy;)m—0O—CH, H,C—O—(CH,CH,0)m—R'R2
R2R'—(OCH,CHy;)m—0O—CH H(IJ—O—(CHchzo)m—R1R2
R?R'—(OCH,CH,)m—0O—CH HC—0—(CH,CH,0)m—R'R?
R?R'—(OCH,CH,)m—0O—CH HC—0—(CH,CH,0)m—R'R?

HZC—O—(CH2)4—O—CH2
(IvVa)

wherein each m denotes the length or size of the particular arm of the polyol

(PEG) and is independently an integer of from about 45 to about 1000, or from about 3 to about
250, or from about 50 to about 200, or from about 100 to about 150; each R' is independently
either absent, or is a linking group; and each R” is independently either hydrogen or a terminal
reactive group; wherein at least one R? is a terminal reactive group. In some embodiments, R? is
independently selected form the group consisting of a thiol reactive group, an amino reactive
group, and combinations thereof.

[00212] Multi-armed PEGs having the structure of general formula (IVa) have a
butanediol core structure, and are also referred to herein as DX octamers.

[00213] In some embodiments, the functionalized multi-armed PEG has the structure of

general formula (IVa), wherein each R', when present, is the same or different, and R' and R*
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. (CHy)—R? é—(CH )y —NH—R?
when taken together are selected from the group consisting of é_ ? ; ? ;

o 0 0
Il [ — —_—C—
E_(CHz)i_O—C—RZ. g—(CHz)i—O—C—O—RZ. é—(CHz)i_O—y)—H—RZ. § (CHa)—C—R*

> > >

O

b H
— —C—N— H Ol H Ol
E_(CHg)i_P)_O—Rz. % (CHz)—C N RZ. é_(CHZ)i_N—C—RZ.E—(CHz)i—N—C—(CHZ)j_RZ )

> > >

O

H |l
. N = (e () — R2 H I H " Il |
% (CH2)—N—C—0—R ,E—(CHz)i—N—C—N—RZ. —C—(CHz)i—C—RZ.E—C—(CHz)i—C—O—RZ.
o) O
Il |- .
—C—(CHy)—C—N—R

ands

integer of 0-10; j is an integer of 0-10; and R” is as defined herein. In some embodiments, each

; and combinations thereof; wherein each 1 is independently an

R'is a linking group.

[00214] In some embodiments, the functionalized multi-armed PEG has the structure of

—H— J— —pR2
general formula (IVa), wherein R' and R?, when taken together, are é_(CHZ)' NTCTCRRY

wherein 1, j, and R? are as defined herein. In some embodiments, R' and R%, when taken

together, are é_(CHZ)‘_H_Cl_(CHZ)i_RZ, wherein i is 2; j is 2 or 3, and R” is as defined herein.

[00215] In some aspects, each R? is independently selected from the group consisting of a
maleimide, a sulthydryl, a thiol, trifluoromethanesulfonate, tosylate, aziridine, epoxide, a
pyridyl disulfide, succinimidyl ester, -NH,, an aldehyde, a haloacetate, a haloacetamide, and a
para-nitrophenyl carbonate. In some embodiments, each R” is independently a haloacetate
selected from the group consisting of bromoacetate, iodoacetate, chloroacetate, and
combinations thereof. In some embodiments, each R? is independently a haloacetamide selected
from the group consisting of bromoacetamide, iodoacetamide, chloroacetamide, and
combinations thereof. In some embodiments, R” is a maleimide.

[00216] In some embodiments, the functionalized multi-armed PEG has the structure of
general formula (IVa), wherein each R” is a maleimide. In some embodiments, the

functionalized multi-armed PEG has the structure of general formula (IVa), wherein R' and R?,

Q

0
H Ol
E—(CHZ),—N—C—(CHZ)J—N

when taken together, are o whereini and j are as defined above. In

some embodiments, the functionalized multi-armed PEG has the structure of general formula
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o}
H Ol
E—(CHZ),—N—C—(CHZ)J—N

(IVa), wherein R' and R?, when taken together, are o ,whereiniis 3 and
Jis 2.

[00217] The multi-armed PEGs used to prepare the conjugates of the disclosure
preferably will have a low polydispersity of PEG chain (arm) length. In particular, a high
polydispersity of the multi-armed PEG used to prepare the conjugate may in some instances
complicate the analysis of the final conjugate, in particular making an accurate determination of
the number of antibodies (e.g., Fabs) per PEG more difficult and uncertain. Accordingly, the
PEG used to form the conjugate will typically have a polydispersity (determined using methods
known in the art) within a range of about 1 to about 1.35, and in various embodiments will have
a polydispersity of about 1 to about 1.25, about 1 to about 1.2, about 1 to about 1.15, about 1 to
about 1.1, about 1.05, or even about 1.

[00218] Other functionalized multi-armed PEGs suitable for use in the present disclosure
are described in U.S. Pat. App. Publ. No. 2011/0286956, and U.S. Pat. App. Publ. No.
2015/0073155, both of which are herein incorporated by reference in their entirety.

[00219] Functionalized multi-armed PEGs suitable for use in the present disclosure can
also be purchased from a number of vendors. For example, JenKem Technology, USA sells
maleimide-functionalized PEG octamers (e.g., SARM (TP)-PEG-MAL and 8ARM (HG)-PEG-
MAL) and tetramers. NOF America Corp. also sells maleimide functionalized PEG octamers
(e.g., Sunbright® HGEO-400MA; Sunbright® DX-400MA) and tetramers (e.g., Sunbright®
PTE-400MA). Such octamers and tetramers are available in a variety of molecular weights,

including an average molecular weight of 40,000 D.

b. Conjugates

[00220] In some embodiments, the disclosure is directed to a conjugate comprising one or
more anti-Factor D antibody or antibody variant disclosed herein and one or more multi-armed
polyol, wherein the conjugate is prepared by covalently linking at least one anti-Factor D
antibody or antibody variant to the polyol. In some embodiments, the multi-armed polyol is a
PEG. In some embodiments, the PEG is an octamer. In some embodiments, the PEG has the
structure of general formula (Ia), (Ib), (ITa), (IlTa), or (IVa).

[00221] The conjugates of the present disclosure may be characterized by the number of
anti-Factor D antibodies or antibody variants conjugated to each multi-armed PEG. This is

referred to herein as “fabylation” or “degree of fabylation”. The number of anti-Factor D
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antibodies or antibody variants conjugated to each PEG may vary depending on a variety of
factors, including: 1) the number of arms in the PEG; 2) the number and/or reactivity of the
terminal reactive groups on the PEG; 3) the core structure of the PEG; and/or, 4) PEGylation
reaction conditions.

[00222] In one preferred embodiment, the conjugate of the disclosure comprises an eight-
armed PEG, wherein at least one anti-Factor D antibody or antibody variant is covalently linked
to the PEG. In another embodiment, the conjugate of the disclosure comprises an eight-armed
PEG, wherein at least two anti-Factor D antibodies or antibody variants are covalently linked to
the PEG. In another embodiment, the conjugate of the disclosure comprises an eight-armed
PEG, wherein at least three anti-Factor D antibodies or antibody variants are covalently linked
to the PEG. In another embodiment, the conjugate of the disclosure comprises an eight-armed
PEG, wherein at least four anti-Factor D antibodies or antibody variants are covalently linked to
the PEG. In another embodiment, the conjugate of the disclosure comprises an eight-armed
PEG, wherein at least five anti-Factor D antibodies or antibody variants are covalently linked to
the PEG. In another embodiment, the conjugate of the disclosure comprises an eight-armed
PEG, wherein at least six anti-Factor D antibodies or antibody variants are covalently linked to
the PEG. In another embodiment, the conjugate comprises an eight-armed PEG, wherein at least
seven anti-Factor D antibodies or antibody variants are covalently linked to the PEG. In another
embodiment, the conjugate of the disclosure comprises an eight-armed PEG, wherein eight anti-
Factor D antibodies or antibody variants are covalently linked to the PEG. In some
embodiments, the conjugate of the disclosure comprises an eight-armed PEG, wherein from 5-8
anti-Factor D antibodies or antibody variants are covalently linked to the PEG. In another
embodiment, the conjugate of the disclosure comprises an eight-armed PEG, wherein from 6-8
anti-Factor D antibodies or antibody variants are covalently linked to the PEG. In another
embodiment, the conjugate of the disclosure comprises an eight-armed PEG, wherein from 7-8
anti-Factor D antibodies or antibody variants are covalently linked to the PEG.

[00223] In some embodiments, the conjugate of the disclosure comprises a multi-armed
PEG having the structure of any one of general formulas (I1a), (Ib), (ITa), (IlTa), or (IVa). In such
embodiments, at least one R” is covalently linked to an anti-Factor D antibody or antibody
variant described herein. In some embodiments, the multi-armed PEG having the structure of
any one of general formulas (Ia), (Ib), (Ila), (IlTa), or (IVa) is an octamer, and at least two, at
least three, at least four, at least five, at least six, at least seven, or all eight R’ groups are

covalently linked to an anti-Factor D antibody or antibody variant described herein.
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[00224] In some aspects, the conjugates of the present disclosure include species wherein
the multi-armed polyol is covalently attached to a specific site or specific sites on the parental
antibody; i.e., polymer attachment is targeted to a particular region or a particular amino acid
residue or residues in the parental antibody or antibody fragments. Standard mutagenesis
techniques can be used to alter the number and/or location of potential PEGylation sites in the
parental antibody or antibody fragments. Thus, to the extent that amino acid substitutions
introduce or replace amino acids such as cysteine and lysine, the anti-Factor D antibodies and
variants thereof of the present disclosure can contain a greater or lesser number of potential
PEGylation sites than a native sequence anti-Factor D (shown in Figure 1).

[00225] As discussed above, site specific conjugation of polymers is most commonly
achieved by attachment to cysteine residues in the parental antibody or antibody fragment. In
such embodiments, the coupling chemistry can, for example, utilize the free sulthydryl group of
a cysteine residue not in a disulfide bridge in the parental antibody.

[00226] In some embodiments, one or more cysteine residue(s) naturally present in the
parental antibody is (are) used as attachment site(s) for polymer conjugation. In other
embodiments, free amino groups on the antibody or antibody variant can be thiolated with 2-
imino-thiolane (Traut’s reagent) and then coupled to, e.g., a maleimide-functionalized PEG, as
described in Pedley, et al., Br. J. Cancer, Vol. 70, pp. 1126-1130 (1994). In another
embodiment, one or more cysteine residue(s) is (are) engineered into a selected site or sites in
the parental antibody for the purpose of providing a specific attachment site or sites for polymer.

[00227] Cysteine engineered antibodies have been described previously (U.S. Pat. Pub.
No. 2007/0092940 and Junutula, J. R., et al, J. Immunol Methods, Vol. 332(1-2), pp. 41-52
(2008), all herein incorporated by reference in their entirety). In some embodiments, cysteine
engineered antibodies can be parental antibodies. These are useful for generating antibody
fragments having a free cysteine in a particular location, typically in a constant domain, e.g., Cp
or Cyl. A parent antibody engineered to contain a cysteine is referred to herein as a "ThioMab"
and Fab fragments produced from such cysteine engineered antibodies, regardless of the method
of production, are referred to herein as "ThioFabs." As described previously (see, e.g., U.S. Pat.
Pub. No. 2007/0092940 and Junutula, J. R, et al, J. Immunol Methods, Vol. 332(1-2), pp. 41-52
(2008)), mutants with replaced ("engineered") cysteine (Cys) residues are evaluated for the
reactivity of the newly introduced, engineered cysteine thiol groups. The thiol reactivity value is
a relative, numerical term in the range of 0 to 1.0 and can be measured for any cysteine
engineered antibody. In addition to having a reactive thiol group, ThioMabs should be selected

such that they retain antigen binding capability. The design, selection, and preparation of
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cysteine engineered antibodies were described in detail previously (see, e.g., WO 2011/069104,
which is herein incorporated by reference). In some embodiments, engineered cysteines are
introduced into the constant domains of heavy or light chains. As such, the cysteine engineered
antibodies retain the antigen binding capability of their wild type, parent antibody counterparts
and, as such, are capable of binding specifically, to antigens.

[00228] In some aspects, the present disclosure relates to antibody fragment-polymer
conjugates, wherein the antibody fragment is a Fab, and the polymer is attached to one or more
cysteine residue in the light or heavy chain of the Fab fragment that would ordinarily form the
inter-chain disulfide bond linking the light and heavy chains.

[00229] In another aspect, the present disclosure relates to antibody fragment-polymer
conjugates, wherein the antibody fragment is a Fab-C, and the polymer attachment is targeted to
the hinge region of the Fab-C fragment. In some embodiments, one or more cysteine residue(s)
naturally present in the hinge region of the antibody fragment is (are) used to attach the polymer.
In another embodiment, one or more cysteine residues is (are) engineered into the hinge region
of the Fab-C fragment for the purpose of providing a specific attachment site or sites for
polymer. In some embodiments, an anti-Factor D antibody variant Fab fragment disclosed
herein is modified by adding one cysteine at the C’-terminal end for the purpose of providing
one attachment site for polymer conjugation. In another embodiment, an anti-Factor D antibody
variant Fab fragment described herein is modified by adding four additional residues, Cys-Pro-
Pro-Cys (SEQ ID NO: 21), at the C’-terminal end for the purpose of providing two attachment
sites for polymer conjugation. In still another embodiment, an anti-Factor D antibody variant
Fab fragment described herein is modified by adding four additional residues, Ser-Pro-Pro-Cys
(SEQ ID NO:111, at the C’-terminal end for the purpose of providing one attachment site for
polymer conjugation. In still another embodiment, an anti-Factor D antibody variant Fab
fragment described herein is modified by adding four additional residues, Cys-Pro-Pro-Ser
(SEQ ID NO: 112), at the C’-terminal end for the purpose of providing one attachment site for
polymer conjugation. In still another embodiment, an anti-Factor D antibody variant Fab
fragment described herein is modified by adding four additional residues, Ala-Pro-Pro-Cys
(SEQ ID NO:113), at the C’-terminal end for the purpose of providing one attachment site for
polymer conjugation. In still another embodiment, an anti-Factor D antibody variant Fab
fragment described herein is modified by adding four additional residues, Ser-Gly-Gly-Cys
(SEQ ID NO:114), at the C’-terminal end for the purpose of providing one attachment site for

polymer conjugation. In still another embodiment, an anti-Factor D antibody variant Fab
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fragment described herein has a C’-terminal end that has been modified to end in “CYGPPC”,
providing one attachment site for polymer conjugation.

[00230] The degree and sites of PEGylation can also be manipulated by adjusting reaction
conditions, such as the relative concentrations of the functionalized PEG and the protein as well
as the pH. Suitable conditions for a desired degree of PEGylation can be determined empirically
by varying the parameters of standard PEGylation reactions.

[00231] PEGylation of anti-Factor D antibodies and antibody variants is carried out by
any convenient method. Suitable PEGylation conditions are set forth in WO 2011/069104 and
WO 03/029420, both of which are herein incorporated by reference in their entirety.

c. Characterization and Activity

[00232] The PEGylated proteins can be characterized by SDS-PAGE, gel filtration,
NMR, peptide mapping, liquid chromatography-mass spectrophotometry, and in vitro biological
assays. The extent of fabylation is typically first shown by SDS-PAGE. Polyacrylamide gel
electrophoresis in 10% SDS is typically run in 10 mM Tris-HC1 pH 8.0, 100 mM NaCl as
elution buffer. To demonstrate which residue is PEGylated, peptide mapping using proteases
such as trypsin and Lys-C protease can be performed. Thus, samples of PEGylated and non-
PEGylated antibodies can be digested with a protease such as Lys-C protease and the resulting
peptides separated by a technique such as reverse phase HPLC. The chromatographic pattern of
peptides produced can be compared to a peptide map previously determined for the anti-Factor
D polypeptide.

[00233] Each peak can then be analyzed by mass spectrometry to verify the size of the
conjugate in the peak. Depending on the PEG used in the conjugation, and the size of the
conjugate in the peak, the number of antibodies or variants thereof conjugated to the PEG can be
estimated. The fragment(s) that conjugated to PEG groups are usually not retained on the HPLC
column after injection and disappear from the chromatograph. Such disappearance from the
chromatograph is an indication of PEGylation on that particular fragment that should contain at
least one PEGylatable amino acid residue. PEGylated anti-Factor D antibodies and antibody
variants may further be assayed for ability to interact with Factor D and other biological
activities using known methods in the art.

[00234] PEGylation changes the physical and chemical properties of the antibody drug,
and may results in improved pharmacokinetic behaviors, including but not limited to: improved
stability; decreased immunogenicity; increased hydrodynamic radius (RH); and/or extended

circulating life, as well as increased ocular residence time.
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[00235] In some embodiments, the conjugates of the present disclosure have an increased
half-life after administration into a mammalian eye (e.g. human) via a single intravitreal
injection, as compared to the corresponding unconjugated anti-Factor D antibody or antibody
variant. In some embodiments, the increase in half-life is at least 1.4 times, or at least 1.5 times,
or at least 1.8 times, or at least 2 times the half-life of the corresponding unconjugated anti-
Factor D antibody or antibody variant.

[00236] In some embodiments, the conjugates of the present disclosure may have a
hydrodynamic radius (RH), as determined using methods known in the art, of from about 3 nm
to about 30 nm or more, or alternatively from about 5 nm to about 25 nm, and in some
embodiments may be about 5 nm, about 10 nm, about 15 nm, about 20 nm, about 25 nm, or
more.

[00237] In some embodiments, the conjugates of the present disclosure may exhibit a
stability, characterized by the %loss of binding capacity (e.g., fD-binding capacity) per month
measured using methods known in the art (e.g., when exposed to physiological conditions), of
about 15%, about 12%, about 10%, about 8%, or even less.

[00238] In some embodiments, the conjugates of the present disclosure may exhibit an
IC50 potency value, as determined using a time-resolved fluorescence energy transfer (TR-
FRET) assay of Factor D-dependent Factor B activation, as detailed in the examples. In some
embodiments, the conjugates inhibit Factor D-dependent Factor B activation with ICso values of
from about 25 pM to about 10 nM, or from about 25 pM to about 5 nM, or from about 25 pM to
about 1 nM, or from about 25 pM to about 750 pM, or from about 25 pM to about 500 pM.

[00239] In some embodiments, the conjugate has a viscosity that makes it suitable for
administration through a narrow bore needle. In some embodiments, the viscosity of the
conjugate is less than 800 cP, less than 700 cP, less than 600 cP, less than 500 cP, less than 400
cP, less than 300 cP, less than 200 cP, less than 100 cP, less than 50 cP, or less than 30 cP at a
concentration of 150-250 mg/ml. In some embodiments, the viscosity of the conjugate is less

than 300 cP at a concentration of 200 mg/ml.

Pharmaceutical Formulations

[00240] Therapeutic formulations of the conjugates of the present disclosure thereof may
be prepared for storage as lyophilized formulations or aqueous solutions by mixing the
conjugate having the desired degree of purity with optional "pharmaceutically-acceptable"
carriers, excipients or stabilizers typically employed in the art (all of which are termed

"excipients"). For example, buffering agents, stabilizing agents, preservatives, isotonifiers, non-
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ionic detergents, antioxidants and other miscellaneous additives. (See Remington's
Pharmaceutical Sciences, 16th edition, A. Osol, Ed. (1980)). Such additives must be nontoxic to
the recipients at the dosages and concentrations employed.

[00241] Buffering agents help to maintain the pH in the range which approximates
physiological conditions. They are preferably present at concentration ranging from about 2
mM to about 50 mM. Suitable buffering agents for use with the present disclosure include both
organic and inorganic acids and salts thereof such as citrate buffers (e.g., monosodium citrate-
disodium citrate mixture, citric acid-trisodium citrate mixture, citric acid-monosodium citrate
mixture, etc.), succinate buffers (e.g., succinic acid-monosodium succinate mixture, succinic
acid-sodium hydroxide mixture, succinic acid-disodium succinate mixture, etc.), tartrate buffers
(e.g., tartaric acid-sodium tartrate mixture, tartaric acid-potassium tartrate mixture, tartaric acid-
sodium hydroxide mixture, etc.), fumarate buffers (e.g., fumaric acid-monosodium fumarate
mixture, etc.), fumarate buffers (e.g., fumaric acid-monosodium fumarate mixture, fumaric acid-
disodium fumarate mixture, monosodium fumarate-disodium fumarate mixture, etc.), gluconate
buffers (e.g., gluconic acid-sodium glyconate mixture, gluconic acid-sodium hydroxide mixture,
gluconic acid-potassium glyuconate mixture, etc.), oxalate buffer (e.g., oxalic acid-sodium
oxalate mixture, oxalic acid-sodium hydroxide mixture, oxalic acid-potassium oxalate mixture,
etc.), lactate buffers (e.g., lactic acid-sodium lactate mixture, lactic acid-sodium hydroxide
mixture, lactic acid-potassium lactate mixture, etc.) and acetate buffers (e.g., acetic acid-sodium
acetate mixture, acetic acid-sodium hydroxide mixture, etc.). Additionally, there may be
mentioned phosphate buffers, histidine buffers and trimethylamine salts such as Tris.

[00242] Preservatives may be added to retard microbial growth, and may be added in
amounts ranging from 0.2%-1% (w/v). Suitable preservatives for use with the present
disclosure include phenol, benzyl alcohol, meta-cresol, methyl paraben, propyl paraben,
octadecyldimethylbenzyl ammonium chloride, benzalconium halides (e.g., chloride, bromide,
iodide), hexamethonium chloride, alkyl parabens such as methyl or propyl paraben, catechol,
resorcinol, cyclohexanol, and 3-pentanol.

[00243] Isotonicifiers sometimes known as "stabilizers" may be added to ensure
isotonicity of liquid compositions of the present disclosure and include polyhydric sugar
alcohols, preferably trihydric or higher sugar alcohols, such as glycerin, erythritol, arabitol,
xylitol, sorbitol and mannitol.

[00244] Stabilizers refer to a broad category of excipients which can range in function
from a bulking agent to an additive which solubilizes the therapeutic agent or helps to prevent

denaturation or adherence to the container wall. Typical stabilizers can be polyhydric sugar
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alcohols (enumerated above);, amino acids such as arginine, lysine, glycine, glutamine,
asparagine, histidine, alanine, ornithine, L-leucine, 2-phenylalanine, glutamic acid, threonine,
etc., organic sugars or sugar alcohols, such as lactose, trehalose, stachyose, mannitol, sorbitol,
xylitol, ribitol, myoinisitol, galactitol, glycerol and the like, including cyclitols such as inositol;
polyethylene glycol; amino acid polymers; sulfur containing reducing agents, such as urea,
glutathione, thioctic acid, sodium thioglycolate, thioglycerol, .alpha.-monothioglycerol and
sodium thio sulfate; low molecular weight polypeptides (i.e., <10 residues); proteins such as
human serum albumin, bovine serum albumin, gelatin or immunoglobulins; hydrophylic
polymers, such as polyvinylpyrrolidone monosaccharides, such as xylose, mannose, fructose,
glucose; disaccharides such as lactose, maltose, sucrose and trisaccacharides such as raffinose;
polysaccharides such as dextran. Stabilizers may be present in the range from 0.1 to 10,000
weights per part of weight active protein.

[00245] Non-ionic surfactants or detergents (also known as "wetting agents") may be
added to help solubilize the therapeutic agent as well as to protect the therapeutic protein against
agitation-induced aggregation, which also permits the formulation to be exposed to shear surface
stressed without causing denaturation of the protein. Suitable non-ionic surfactants include
polysorbates (20, 80, etc.), polyoxamers (184, 188 etc.), Pluronic® polyols, polyoxyethylene
sorbitan monoethers (Tween®-20, Tween®-80, etc.). Non-ionic surfactants may be present in a
range of about 0.05 mg/ml to about 1.0 mg/ml, preferably about 0.07 mg/ml to about 0.2 mg/ml.

[00246] Additional miscellaneous excipients include bulking agents, (e.g. starch),
chelating agents (e.g. EDTA), antioxidants (e.g., ascorbic acid, methionine, vitamin E), and
cosolvents. The formulation herein may also contain more than one active ingredient as
necessary for the particular indication being treated. In some embodiments, the active
ingredients have complementary activities that do not adversely affect each other. For example,
it may be desirable to further provide an immunosuppressive agent. Such molecules are suitably
present in combination in amounts that are effective for the purpose intended. The active
ingredients may also be entrapped in microcapsule prepared, for example, by coascervation
techniques or by interfacial polymerization, for example, hydroxymethylcellulose or gelatin-
microcapsule and poly-(methylmethacylate) microcapsule, respectively, in colloidal drug
delivery systems (for example, liposomes, albumin micropheres, microemulsions, nano-particles
and nanocapsules) or in macroemulsions. Such techniques are disclosed in Remington 's
Pharmaceutical Sciences, 16th edition, A. Osal, Ed. (1980).

[00247] The formulations to be used for in vivo administration must be sterile. This is

readily accomplished, for example, by filtration through sterile filtration membranes. Sustained-
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release preparations may be prepared. Suitable examples of sustained-release preparations
include semi-permeable matrices of solid hydrophobic polymers containing the antibody, or
antibody variant or fragment (e.g. antigen-binding fragment) thereof, which matrices are in the
form of shaped articles, e.g., films, or microcapsules. Examples of sustained-release matrices
include polyesters, hydrogels (for example, poly(2-hydroxyethyl-methacrylate), or
poly(vinylalcohol)), polylactides (U.S. Pat. No. 3,773,919), copolymers of L-glutamic acid and
ethyl-L-glutamate, non-degradable ethylene-vinyl acetate, degradable lactic acid-glycolic acid
copolymers such as the LUPRON DEPOT™ (injectable microspheres composed of lactic acid-
glycolic acid copolymer and leuprolide acetate), and poly-D- (-)-3-hydroxybutyric acid. While
polymers such as ethylene-vinyl acetate and lactic acid-glycolic acid enable release of molecules
for over 100 days, certain hydrogels release proteins for shorter time periods. When
encapsulated antibodies remain in the body for a long time, they may denature or aggregate as a
result of exposure to moisture at 37° C resulting in a loss of biological activity and possible
changes in immunogenicity. Rational strategies can be devised for stabilization depending on
the mechanism involved. For example, if the aggregation mechanism is discovered to be
intermolecular S--S bond formation through thio-disulfide interchange, stabilization may be
achieved by modifying sulthydryl residues, lyophilizing from acidic solutions, controlling
moisture content, using appropriate additives, and developing specific polymer matrix
compositions.

[00248] The conjugates of the disclosure for prevention or treatment of an ocular disease
or condition are typically administered by ocular, intraocular, and/or intravitreal injection,
and/or juxtascleral injection, and/or subtenon injection, and/or superchoroidal injection and/or
topical administration in the form of eye drops and/or ointment. Such conjugates of the
disclosure may be delivered by a variety of methods, e.g. intravitreally as a device and/or a
depot that allows for slow release of the compound into the vitreous, including those described
in references such as Intraocular Drug Delivery, Jaffe, Jaffe, Ashton, and Pearson, editors,
Taylor & Francis (March 2006). In one example, a device may be in the form of a min pump
and/or a matrix and/or a passive diffusion system and/or encapsulated cells that release the
compound for a prolonged period of time (Intraocular Drug Delivery, Jaffe, Jaffe, Ashton, and
Pearson, editors, Taylor & Francis (March 2006). Other methods of administration may also be
used, which includes but is not limited to, topical, parenteral, subcutaneous, intraperitoneal,
intrapulmonary, intranasal, and intralesional administration. Parenteral infusions include

intramuscular, intravenous, intraarterial, intraperitoneal, or subcutaneous administration.
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[00249] Formulations for ocular, intraocular or intravitreal administration can be prepared
by methods and using ingredients known in the art. A main requirement for efficient treatment
is proper penetration through the eye. Unlike diseases of the front of the eye, where drugs can
be delivered topically, retinal diseases require a more site-specific approach. Eye drops and
ointments rarely penetrate the back of the eye, and the blood-ocular barrier hinders penetration
of systemically administered drugs into ocular tissue. Accordingly, usually the method of
choice for drug delivery to treat retinal disease, such as AMD and CNV, is direct intravitreal
injection. Intravitrial injections are usually repeated at intervals which depend on the patient's
condition, and the properties and half-life of the drug delivered. For intraocular (e.g.
intravitreal) penetration, usually molecules of smaller size are preferred. In one embodiment,
administration is intravitreal using a narrow bore needle. In one embodiment, the narrow bore
needle is 30, 29, 28, 27, 26, 25, 24, 23, or 22 gauge.

[00250] The efficacy of the treatment of complement-associated eye conditions, such as
AMD or CNV, can be measured by various endpoints commonly used in evaluating intraocular
diseases. For example, vision loss can be assessed. Vision loss can be evaluated by, but not
limited to, e.g., measuring by the mean change in best correction visual acuity (BCVA) from
baseline to a desired time point (e.g., where the BCV A is based on Early Treatment Diabetic
Retinopathy Study (ETDRS) visual acuity chart and assessment at a test distance of 4 meters),
measuring the proportion of subjects who lose fewer than 15 letters in visual acuity at a desired
time point compared to baseline, measuring the proportion of subjects who gain greater than or
equal to 15 letters in visual acuity at a desired time point compared to baseline, measuring the
proportion of subjects with a visual-acuity Snellen equivalent of 20/2000 or worse at a desired
time point, measuring the NEI Visual Functioning Questionnaire, measuring the size of CNV
and amount of leakage of CNV at a desired time point, e.g., by fluorescein angiography, etc.
Ocular assessments can be done, e.g., which include, but are not limited to, e.g., performing eye
exam, measuring intraocular pressure, assessing visual acuity, measuring slitlamp pressure,
assessing intraocular inflammation, etc.

[00251] The amount of antibody or antibody variant thereof which will be effective in the
treatment of a particular disorder or condition will depend on the nature of the disorder or
condition, and can be determined by standard clinical techniques. Where possible, it is desirable
to determine the dose-response curve and the pharmaceutical compositions of the disclosure first
in vitro, and then in useful animal model systems prior to testing in humans.

[00252] In some embodiments, the antibodies and conjugates described herein may be

formulated to provide a concentration of antibody in the formulations of at least 50 mg/mL, at
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least 75 mg/mL, at least 100 mg/mL, at least 125 mg/mL, at least 150 mg/mL, at least 175
mg/mL, at least 200 mg/mL, at least 225 mg/mL, at least 250 mg/mL, at least 275 mg/mL, at
least 300 mg/mL, at least 325 mg/mL, at least 350 mg/mL, at least 375 mg/mL, at least 400
mg/mL, at least 425 mg/mL, at least 450 mg/mL, at least 475 mg/mL, or at least 500 mg/mL. In
some embodiments, the antibody in the formulation is in an amount of at least 100 mg/mL. In
some embodiments, the antibody in the formulation is in an amount of at least 200 mg/mL. In
some embodiments, the antibody in the formulation is in an amount of at least 300 mg/mL. In
some embodiments, the antibodies and conjugates described herein may be formulated to
provide a concentration of antibody in the formulations of from about 50 mg/mL to about 500
mg/mL, about 50 mg/mL to about 300 mg/mL, about 100 mg/mL to about 500 mg/mL, about
100 mg/mL to about 300 mg/mL, about 200 mg/mL to about 500 mg/mL, about 200 mg/mL to
about 400 mg/mL, about 200 mg/mL to about 300 mg/mL, or about 250 mg/mL to about 375
mg/mL.

[00253] In some embodiments, an aqueous solution of conjugate comprising therapeutic
polypeptide, antibody, or antibody variant thereof, or fragment thereof (e.g. antigen-binding
fragment), is administered by subcutaneous injection. In another embodiment, an aqueous
solution of conjugate comprising therapeutic polypeptide, antibody, or antibody variant thereof,
or fragment thereof (e.g. antigen-binding fragment) is administered by intravitreal injection.
Each dose may range from about 0.3 mg to about 30 mg per eye.

[00254] The dosing schedule for subcutaneous administration may vary form once a
month to daily depending on a number of clinical factors, including the type of disease, severity

of disease, and the subject's sensitivity to the therapeutic agent.

Articles of Manufacture and Kits

[00255] Another embodiment of the disclosure is an article of manufacture containing
materials useful for the treatment, prevention and/or diagnosis of conditions targeted by the
antibodies of the disclosure, or variants thereof or fragments thereof (e.g. antigen-binding
fragments). For example, the disclosure concerns an article of manufacture containing materials
useful for the treatment, prevention and/or diagnosis of complement-associated disorders. The
article of manufacture comprises a container and a label or package insert on or associated with
the container. Suitable containers include, for example, bottles, vials, syringes, etc. The
containers may be formed from a variety of materials such as glass or plastic. The container
holds a composition which is effective for treating, preventing and/or diagnosis of the

complement-associated condition and may have a sterile access port (for example the container
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may be an intravenous solution bag or a vial having a stopper pierceable by a hypodermic
injection needle). At least one active agent in the composition is an anti-Factor D antibody
conjugate of the disclosure. The label or package insert indicates that the composition is useful
for treatment, prevention and/or diagnosis of a particular condition.

[00256] Package insert refers to instructions customarily included in commercial
packages of therapeutic products that contain information about the indications, usage, dosage,
administration, contraindications and/or warnings concerning the use of such therapeutic
products. In some embodiments, the label or package insert indicates that the composition is
used for treating complement-associated disorders, such as, for example, any of the conditions
listed before, including eye disorders, e.g. age-related macular degeneration (AMD). The label
or package insert will further comprise instructions for administering the antibody composition
to the patient.

[00257] Additionally, the article of manufacture may further comprise a second container
comprising a pharmaceutically-acceptable buffer, such as bacteriostatic water for injection
(BWFI), phosphate-buffered saline, Ringer's solution and dextrose solution. It may further
include other materials desirable from a commercial and user standpoint, including other
buffers, diluents, filters, needles, and syringes.

[00258] In another embodiment, kits are also provided that are useful for various
purposes, e.g., for treatment, prevention and/or diagnosis of complement-associated disorders,
for complement-associated hemolysis assays, for purification or immunoprecipitation of Factor
D polypeptide from cells. For isolation and purification of Factor D polypeptide, the kit can
contain an anti-Factor D antibody coupled to beads (e.g., sepharose beads). Kits can be
provided which contain the antibodies for detection and quantitation of Factor D polypeptide in
vitro, e.g., in an ELISA or a Western blot. As with the article of manufacture, the kit comprises
a container and a label or package insert on or associated with the container. The container
holds a composition comprising a conjugate of the disclosure comprising at least one anti-Factor
antibody. Additional containers may be included that contain, e.g., diluents and buffers, control
antibodies. The label or package insert may provide a description of the composition as well as
instructions for the intended iz vitro or detection use. The label or package insert may provide
instructions for the administration (e.g. the antibody, or antibody fragment thereof (e.g. antigen-

binding fragment) to a subject.
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Therapeutic Uses

[00259] The conjugates of the present disclosure may be used to treat a mammal. In
some embodiments, the conjugate is administered to a nonhuman mammal for the purposes of
obtaining preclinical data, for example. Exemplary nonhuman mammals to be treated include
nonhuman primates, dogs, cats, rodents and other mammals in which preclinical studies are
performed. Such mammals may be established animal models for a disease to be treated with
the antibody, or may be used to study toxicity of the antibody of interest. In each of these
embodiments, dose escalation studies may be performed on the mammal.

[00260] The conjugate is administered by any suitable means, including parenteral,
subcutaneous, intraperitoneal, intrapulmonary, and intranasal, and, if desired for local
immunosuppressive treatment, intralesional administration. Parenteral infusions include
intramuscular, intravenous, intraarterial, intraperitoneal, or subcutaneous administration. In
addition, the conjugate is suitably administered by pulse infusion, particularly with declining
doses of the antibody, or antibody variant thereof or fragment thereof (e.g. antigen-binding
fragment). In some embodiments, the dosing is given by injections, such as intravenous or
subcutaneous injections, depending in part on whether the administration is brief or chronic. In
one embodiment, administration is intravitreal using a narrow bore needle. In one embodiment,
the narrow bore needle is 30, 29, 28, 27, 26, 25, 24, 23, or 22 gauge. In one embodiment, the
dosing is administered using an implantable port delivery system.

[00261] For the prevention or treatment of disease, the appropriate dosage of the
conjugate will depend on the type of disease to be treated, the severity and course of the disease,
whether the antibody is administered for preventive or therapeutic purposes, previous therapy,
the patient's clinical history and response to the antibody and the discretion of the attending
physician.

[00262] Depending on the type and severity of the disease, a sufficient amount of
conjugate may be administered to provide from about 1 to about 25 mg/eye (i.e., from about
0.015 mg/kg to about 0.36 mg/kg, assuming one eye is treated) of the antibody to the patient,
whether, for example, by one or more separate administrations, or by continuous infusion. A
typical daily dosage of the conjugate might be sufficient to provide the antibody in a range from
about 1 to about 20 mg/eye or more, or from about 1 to about 15 mg/eye or more, depending on
the factors mentioned above. For repeated administrations over several days or longer,
depending on the condition, the treatment is sustained until a desired suppression of disease

symptoms occurs. However, other dosage regimens may be useful. The progress of this therapy
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is easily monitored by conventional techniques and assays. An exemplary dosing regimen is
disclosed in WO 94/04188.

[00263] The conjugate compositions may be formulated, dosed and administered in a
manner consistent with good medical practice. Factors for consideration in this context include
the particular disorder being treated, the particular mammal being treated, the clinical condition
of the individual patient, the cause of the disorder, the site of delivery of the agent, the method
of administration, the scheduling of administration, and other factors known to medical
practitioners. The "therapeutically effective amount" of the conjugate to be administered will be
govermned by such considerations, and is the minimum amount necessary to prevent, ameliorate,
or treat a disease or disorder. The conjugate need not be, but is optionally formulated with one
or more agents currently used to prevent or treat the disorder in question. The effective amount
of such other agents depends on the amount of antibody, or antibody variant thereof or fragment
thereof (e.g. antigen-binding fragment), present in the formulation, the type of disorder or
treatment, and other factors discussed above. These are generally used in the same dosages and
with administration routes as used hereinbefore or about from 1 to 99% of the heretofore
employed dosages.

[00264] The antibodies disclosed herein which recognize Factor D as their target and the
conjugates comprising these antibodies may be used to treat complement-mediated
(complement-associated) disorders in a subject. These disorders are associated with excessive
or uncontrolled complement activation. They include: complement activation during
cardiopulmonary bypass operations; complement activation due to ischemia-reperfusion
following acute myocardial infarction, aneurysm, stroke, hemorrhagic shock, crush injury,
multiple organ failure, hypobolemic shock and intestinal ischemia. These disorders can also
include disease or condition is an inflammatory condition such as severe burns, endotoxemia,
septic shock, adult respiratory distress syndrome, hemodialysis, anaphylactic shock, severe
asthma, angioedema, Crohn’s disease, sickle cell anemia, poststreptococcal glomerulonephritis
and pancreatitis. The disorder may be the result of an adverse drug reaction, drug allergy, 1L-2
induced vascular leakage syndrome or radiographic contrast media allergy. The disorder may
be systemic. It may also include autoimmune disease such as systemic lupus erythematosus,
myasthenia gravis, theumatoid arthritis, Alzheimer’s disease and multiple sclerosis.
Complement activation is also associated with transplant rejection. Recently there has been a
strong correlation shown between complement activation and ocular diseases such as age-related
macular degeneration, diabetic retinopathy and other ischemia-related retinopathies, choroidal

neovascularization (CNV), uveitis, diabetic macular edema, pathological myopia, von Hippel-
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Lindau disease, histoplasmosis of the eye, Central Retinal Vein Occlusion (CRVO), corneal
neovascularization, and retinal neovascularization. In one embodiment, the complement-
associated disorder is a complement-associated eye condition. In one embodiment, the
complement-associated eye condition is selected from the group consisting of age-related
macular degeneration (AMD), including dry and wet (non-exudative and exudative) forms,
choroidal neovascularization (CNV), uveitis, diabetic retinopathy, ischemia-related retinopathy,
diabetic macular edema, pathological myopia, von Hippel-Lindau disease, histoplasmosis of the eye,
Central Retinal Vein Occlusion (CRVO), corneal neovascularization, and retinal neovascularization.
In one embodiment, the complement-associated eye condition is selected from intermediate dry form
AMD or geographic atrophy (GA).

[00265] A conjugate comprising Factor D antagonist can be administered alone or in
combination with at least a second therapeutic compound. Administration of the conjugate and
any second therapeutic compound can be done simultaneously, e.g., as a single composition or
as two or more distinct compositions using the same or different administration routes.
Alternatively, or additionally the administration can be done sequentially, in any order. In
certain embodiments, intervals ranging from minutes to days, to weeks to months, can be
present between the administrations of the two or more compositions. For example, the
conjugate comprising the Factor D antagonist may be administered first, followed by the second
therapeutic compound. However, simultaneous administration or administration of the second
therapeutic compound prior to the conjugate is also contemplated. In one example, the Factor D
antagonist is an anti-Factor D antibody. In a further example, the anti-Factor D antibody is an
anti-Factor D antibody variant described herein. In some embodiments, the second therapeutic
compound is selected from an HTRA1 antagonist, an ANG2 antagonist (such as anti-ANG2
antibodies as disclosed, for example, in US20090304694 A1), a TIE2 antagonist (such as anti-
TIE2 antibodies as disclosed, for example, in US Patent No. 6,376,653), a VEGF antagonist
(such as VEGF antagonists as disclosed, for example, in US Patent No. 6,884,879 issued Feb.
26, 2015 and W098/45331 (bevacizumab and other humanized anti-VEGF antibodies);
WO02005/012359 and W02005/044853 (G6 or B20 series antibodies (e.g. G6-31, B20-4.1), and
a second complement component antagonist. In one example, the second therapeutic compound
is a HTRAI antagonist, an ANG?2 antagonist, a TIE2 antagonist, or a VEGF antagonist. In a
further example, the HTRAI antagonist is an anti-HTRAT1 antibody. In another embodiment,
the ANG2 antagonist is an anti-ANG?2 antibody. In another embodiment, the TIE2 antagonist is
an anti-TIE2 antibody. In some embodiments, the VEGF antagonist is selected from a VEGF
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trap (such as aflibercept (Eylea®) and an anti-VEGF antibody (such as bevacizumab (Avastin®)
or ranabizumab (Lucentis®)).

[00266] Other therapeutic agents suitable for combined administration with the
conjugates comprising an anti-Factor D antibody as disclosed herein are antagonists of various
members of the classical or alternative complement pathway (complement inhibitors). Thus, the
conjugates disclosed herein may be administered in combination with antagonists of one or
more of the C1, C2, C3, C4, C5, C6, C7, C8, and C9 complement components. In some
embodiments, the conjugates comprising anti-Factor D disclosed herein are combined with
antagonists of the C2 and/or C4 and/or C5 complement components, such as anti-C2 and/or
anti-C4 and/or anti-C5 antibodies. Such antibodies are known in the art and/or are
commercially available. An anti-C5 antibody eculizumab (Alexion, Cheshire, CT, USA), has
been approved for the treatment of Paroxysmal nocturnal hemoglobinuria (PNH) and atypical
hemolytic uremic syndrome (aHUS). Other complement inhibitors are disclosed, for example,
in US Publication No. 20050036991 Al. Thus, the conjugates comprising anti-Factor D
antibody as disclosed herein may be administered in combination with an effective amount of
one or more complement inhibitors, including, without limitation, anti-C2 and anti-C5
antibodies, optionally in combination with at least one additional Factor D antagonist/antibody.

[00267] In some embodiments, the treatment of the present disclosure for complement-
mediated disorders in a human subject with a complement-mediated disorder comprises
administering to the subject an effective amount of a therapeutic compound, such as a Factor D
antagonist or a conjugate comprising the Factor D antagonist, and further comprising
administering to the subject an effective amount of a second therapeutic compound, that is a
HTRAT1 antagonist, an ANG2 antagonist, a TIE2 antagonist, a VEGF antagonist, and/or an
antagonist of one or more of the C1, C2, C3, C4, C5, C6, C7, C8, and C9 complement
components. In one example, the Factor D antagonist is an anti-Factor D antibody, and the
conjugate comprises one or more anti-factor D antibody. In a further example, the anti-Factor D
antibody is an anti-Factor D antibody variant described herein, and the conjugate comprises one
or more anti-Factor D antibody variant. In one example, the HTRA antagonist is an anti-
HTRALI antibody. In another example, the ANG2 antagonist is an anti-ANG2 antibody. In
another example, the TIE2 antagonist is an anti-TIE2 antibody. In another example, the VEGF
antagonist is an anti-VEGF antibody. In another embodiment, the antagonist of the C2 and/or
C4 and/or C5 complement components is as anti-C2 and/or anti-C4 and/or anti-C5 antibody. In
one example, the complement-mediated disorder is an complement-associated eye condition. In

one example, the ocular disorder is age-related macular degeneration (AMD), including non-
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exudative (e.g. intermediate dry AMD or geographic atrophy (GA)) and exudative (e.g. wet
AMD (choroidal neovascularization (CNV)) AMD, diabetic retinopathy (DR), endophthalmitis
and uveitis. In one example, the complement-associated eye condition is intermediate dry AMD.
In one example, the complement-associated eye condition is geographic atrophy. In one
example, the complement-associated eye condition is wet AMD (choroidal neovascularization
(CNV)).

[00268] Combined administration herein includes co-administration, using separate
formulations or a single pharmaceutical formulation, and consecutive administration in either
order, wherein generally there is a time period while both (or all) active agents simultaneously

exert their biological activities.

EXAMPLES
[00269] The following examples are offered by way of illustration and not by way of
limitation. Commercially available reagents referred to in the examples were used according to
manufacturer's instructions unless otherwise indicated. The source of those cells identified in
the following examples, and throughout the specification, by ATCC accession numbers is the

American Type Culture Collection, 10801 University Boulevard, Manassas, VA 20110-2209.

Example 1: Generation of Anti-Factor D Antibody Variants

[00270] Lampalizumab, a humanized anti-Factor D Fab fragment that potently inhibits
Factor D and the alternative complement pathway, through binding to an exosite on factor D is
currently in clinical development for the treatment of geographic atrophy (GA), an advanced
form of dry AMD. Lampalizumab (FCFD4515S; hereinafter “aFD”) is an antibody Fab
fragment comprised of a 214 residue light chain (SEQ ID NO:1) and a 223 residue heavy chain
(SEQ ID NO:2).

[00271] While results of a phase II human clinical trial in GA indicate that a treatment
effect is obtained with monthly intravitreal injection of aFD, there exist incentives to use higher
drug doses to achieve even better efficacy. Meanwhile, less frequent dosing would provide
improved convenience to the patient, have potential benefits of decreased infection rate and
increased clinical efficacy, and could facilitate treatment of patients with less advanced forms of
dry AMD.

[00272] Efforts were made to further improve the wild type aFD (WT)’s physical and
chemical stabilities, especially under low pH conditions and/or at high concentrations under

neutral pH. Aspartic acid residues Asp-30 on the light chain and Asp-62 on the heavy chain
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(Figure 1A) have been identified as prone to isomerization. Asp isomerization involves
dehydration to form a cyclic imide intermediate (Asu) that is normally long-lived at pH<8 and
detected as a basic peak upon ion exchange chromatography (IEC). Formation of the cyclic
intermediate is accelerated at lower pH. Hydrolysis of the cyclic intermediate to form Asp or
Iso-Asp, yielding the same charge state as the starting material and thus not detectable by IEC,
is faster at higher pH. Isomerization of Asp-62 (Asp-61 according to Kabat numbering) does
not appear to affect potency since it is not in contact with factor D in the crystal structure of the
Fab:fD complex. Katschke et al. (2012) J. Biol. Chem. 287:12886. Asp-30, together with light
chain residues Asp-32 and Asp-92, make an electrostatic contact with basic residues on factor
D. Isomerization of Asp-30 is quite rapid and presumed to account for an observed loss in
potency of the antibody. Isomerization of Asp residues 32 and 92 could also have an effect on
fD-binding but the rates are known to be very slow. Formation of the cyclic imide, or its
subsequent hydrolysis to iso-aspartic acid, at position 30 could negatively impact antigen
binding through perturbation of the electrostatic interaction. Antigen-binding measurements on
the isolated basic fraction suggest that the cyclic intermediate form is fully active, consistent
with iso-asp formation as the cause of loss in binding.

[00273] Asn-103 (Asn-101 according to Kabat numbering) on the heavy chain is
susceptible to deamidation, a reaction that proceeds with higher rate at neutral as compared with
slightly acidic pH (6-7). Deamidation can be detected as the appearance of an acidic peak upon
IEC. Asn deamidation, like Asp isomerization, proceeds through a cyclic Asu intermediate.
However, since formation of Asu from Asn only occurs at higher pH where Asu is hydrolyzed
to form Asp or Iso-Asp, usually only the acidic peak is detected. The side chain of Asn-103
forms a hydrogen bond with factor D residue Arg-172. The effect of deamidation at this site, or
formation of the cyclic imide intermediate, Asu, on antigen binding is unknown.

[00274] The aFD.WT has alower pl (7.1) than a typical humanized Fab (pI 8-9). The
composition of CDR-L1 (Figure 1A) results in a negative charge cluster on the VL. domain.
These features may affect solubility of the molecule, especially at low pH and low ionic
strength. In addition, high concentration formulations of aFD.WT, even at neutral pH and
physiological ionic strength, may have the tendency to form non-covalent dimers at a faster rate
at 37°C.

[00275] Several variants of aFD.WT were produced for the purpose of improving
stabilities. Point mutations were introduced by site-directed mutagenesis using the
QuikChangell® (Agilent) mutagenesis kit following the protocol supplied with the kit.

Oligonucleotide primers specifying the required codon changes were synthesized. Plasmids
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with designed changes were identified and confirmed by DNA sequencing. For small scale
expression and purification, DNA was transformed into E. coli strain 64B4. Single colonies
were picked into 5 mL LB media (media prep code A2008) containing 50 pg/mL carbenecillin
(media prep code A3232) and grown overnight in 14 mL culture tubes with shaking at 200 RPM
in an Innova incubator at 37 °C. These cultures were used to inoculate 250 mLs of complete

soy crap media (media prep code A4564), 50 ug/mL carbenecillin, in a 1 L baffled shake flask.
Cultures were grown overnight at 30 °C with shaking at 200 RPM and then harvested by
centrifugation. The cell pellet was lysed using PopCulture media (Invitrogen), and Fabs purified
on Gravitrap Protein G columns (GE Healthcare), following protocols supplied by the
manufacturers. For larger scale production of Fabs, cell paste from 10 L fermentation of
transformed cells was suspended in extraction buffer and homogenized using a microfluidizer.
Fabs were captured by immunoaffinity chromatography on Protein G- Sepharose or kappa-select
and eluted with a low pH buffer. The low pH eluate was adjusted to pH 5 and further purified
by cation exchange chromatography on an S-Sepharose column. Identities of the purified
proteins were confirmed by mass spectroscopy and the pooled fractions were concentrated to
about 10 mg/mL, and exchanged into PBS buffer (pH 7.3) (also referred to herein as “PBS™; 8
mM dibasic sodium phosphate (Na,HPO,), 2 mM monobasic potassium phosphate (KH,POy),
140 mM NaCl, 2.7 mM KCl), via diafiltration.

Example 2: Bioactivities of the Anti-Factor D Antibody Variants
[00276] Promising single and combination mutants were tested for factor D (fD) binding

affinity and ability to inhibit factor D activities.

a. Factor D Binding Affinity by Surface Plasmon Resonance (SPR) Measurements

[00277] Kinetics and binding constant Kp for factor D binding to immobilized aFD.WT
and variants thereof was determined by surface plasmon resonance (SPR) measurements on a
Biacore®T200 instrument. Antibody Fab fragments were immobilized on a Series S CM5
sensor chip using the anti-huFab capture kit (GE healthcare Cat. # 28-9583-25) following a
protocol described by the manufacturer. Kinetics of binding were calculated from sensorgrams
recorded for injection of 60 uL aliquots of solutions of human factor D varied in concentration
from 0.39 nM to 25 nM in 2-fold increments. The flow rate was 30 pL/minute, the running
buffer was HBS-P+, the temperature of analysis was 25 °C, real-time reference cell subtraction
was employed, and dissociation following factor D injection was followed for 10 minutes. After

subtraction of the sensorgram observed for injection of running buffer, data were analyzed
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according to a 1:1 model using BiaEval software v4.1 (GE Healthcare) to extract the kinetics

and affinity constants.

Table 1. Effect of mutations on affinity for factor D

Mutant SPR Ky (pM) | Variant
#

aFD.WT <10

VL-D28S <10 AFD.v1
VL-D30E <10 AFD.v2
VL-D318 <10 AFD.v3
VL-D328 26 AFD.v4
VL-D28S:D31S8:D328 280 AFD.v5
VL-D30E:D31S VH-D62E (“TM”) <10 AFD.v6
VL-D30E:D31S VH-D62E VL-D92E (“TM.D92E”) <10 AFD.v7
VL-D28S:D30E:D31S VH-D62E (“SIESD”) 16.7+4 .4 AFD.v8
VL-D28S:D30E:D31S VH-D62E VL-N34S8 30 AFD.v9
VL-D28S:D30E:D31S VH-D62E VL-D92E 70 AFD.v10
VL-D28S:D30E:D31S:D92E VH-D62E:N103S 102 AFD.v15
VL-D28S:D30E:D31S VH-D62E VH-N52S 70 AFD.v11
VL-D28S:D30E:D31S VH-D62E VH-N103D 23 AFD.v12
VL-D28S:D30E:D31S VH-D62E VH-N103Q 60 AFD.v13
VL-D28S:D30E:D31S VH-D62E VH-N103S (“SIESD.N103S™) 25.6+6.3 AFD.v14

[00278] Mutants are named and numbered based on location in aFD.WT’s light chain
variable domain (VL; SEQ ID NO:3) and heavy chain variable domain (VH; SEQ ID NO:4).
Single letter code for the wild-type residue followed by sequence position followed by single
letter code for the substituted amino acid. Multiple changes on the same domain are separated
by a colon.

[00279] As shown in Table 1, aFD.WT has a high affinity for {D, at the limit (~10 pM
KD) that can be determined with SPR technology. Aspartic acid residues 28, 30, and 31 in
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CDR-L1 could be individually substituted with Ser, Glu, and Ser, respectively, without apparent
effect on affinity for fD (Table 1). In contrast, replacement of CDR-L1 Asp32 with Ser resulted
in a significant loss in fD-binding whether tested individually (AFD.v4) or in combination with
D28S and D31S mutants (AFD.v5). fD affinities equivalent to the wild-type molecule were
determined for a triple mutant (“TM” (AFD.v6)) combining VL-D30E, D31S and VH-D62E
and for a quad mutant (TM.D92E (AFD.v7)) which adds VL-D92E to TM (AFD.v6). The VH-
D62E is a replacement at a site that undergoes isomerization without apparent effect on fD-
binding; VL-Asp92 is an antigen contact residue with a slow rate of isomerization. The quad
mutant “SIESD” (AFD.v8) combining VL-D28S, D30E, D318 and VH-D62E shows a small (~
2-fold) loss in affinity for fD. In the context of SIESD (AFD.v8), the VL-D92E replacement
resulted in a further loss in affinity for fD (see AFD.v10 (SIESD.D92E in Table 1)).

[00280] Potential sites of deamidation were tested for replacement with other residues.
Both VL-N34 and VH-N52 are in contact with fD in the co-crystal structure but neither of these
sites show significant rates of deamidation under neutral pH conditions. Ser substitution at
these sites resulted in a loss in affinity (Table 1; AFD.v9 and AFD.v11). VH residue Asn-103
does contact fD and has a measureable rate of deamidation in PBS. Substitution of Asn-103
with Asp or Ser in the context of SIESD (AFD.v8) resulted in small, acceptable losses in affinity
for fD (see AFD.v12 (SIESD.N103D) and AFD.v14 (SIESD.N103S)) (Table 1). A Gln
substitution for Asn-103 resulted in a larger decrease in binding affinity (see AFD.v13
(SIESD.N103Q) (Table 1). Similar to SIESD (AFD.v8), SIESD.N103S.D92E (AFD.v15)
which added VL-D92E to the penta mutant SIESD.N103S (AFD.v14) resulted in a further 4-
fold decrease in affinity for fD.

b. Factor D Inhibition Assays

[00281] aFD.WT and variants were tested for their abilities to inhibit Factor D-induced
complement activation, using an alternative pathway (AP) hemolysis assay. The AP hemolysis
assay using rabbit erythrocytes (Er) has been previously described. Pangburn (1998), AMethods.
Enzymol. 162:639; Katschke et al. (2009) J. Biol. Chem. 284:10473. Er (Colorado Serum) were
washed three times with 0.5% bovine skin gelatin in veronal buffer (GVB) and re-suspended.
Dilutions of aFDs were prepared at a 2X concentration and added to 96-well polypropylene
plates. Er suspension were mixed with GVB/0.1M EGTA/0.1M MgCl, and added to the plates.
Complement activation was initiated by the addition of C1g-depleted human serum to avoid any
complement activation through the classical pathway (CompTech; diluted 1:3 in GVB). After a
30 minute incubation at room temperature, the reaction stopped by adding 10 mM EDTA in
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GVB. The plates were centrifuged and the supernatants transferred. The absorbance of the
supernatant was read at 412 nm. The AFD.Ab concentrations causing half-maximal inhibition

(IC50) were determined by a nonlinear regression analysis.

Table 2. Inhibitory potency of AFD.Ab variants

Sample ICS50 (nM)*
AP

Hemolysis
WT (aFD.WT) 34
SIESD (AFD.v8) 42
SIESD.N103S (AFD.v14) 4.1
TM.D92E (AFD.v7) 38

*RSE=+30%

[00282] As shown in Table 2, variants SIESD (AFD.v8), SIESD.N103S (AFD.v14), and
TM.D92E (AFD.v7) have potencies for inhibiting fD-dependent complement activation
activities that are equivalent to aFD.WT, given the standard error in IC50 measurement of

+30%.

¢. Binding Capacity over Prolonged Time

[00283] SPR was also used to measure total binding of AFD.Ab variants to fD over time
under defined conditions. The standard error in these measurements is +10%. Figure 2A shows
that at pH 5.5, loss in binding was about 40% in one month for aFD.WT and AFD.Ab variants,
D30E (AFD.v2) and TM (AFD.v6), whereas loss of binding for SIESD (AFD.v8) and
SIESD.N103S (AFD.v14) was smaller at about 15%, even for prolonged period of time (70
days). As a comparison, an anti-VEGF antibody Fab fragment (aVEGF) showed no loss in
binding over 70 days. Addition of salt to the pH 7.4 condition seemed to enhance the rate of
loss in binding for aFD.WT and aVEGF (data not shown). As shown in Figure 2B, in the
presence of PBS (with Fab protein concentration at 100 mg/ml), D30E (AFD.v2) and TM
(AFD.v6) had equivalent rates of loss in binding that was slower than observed for aFD.WT.
The loss in binding after 10 weeks at 37 °C was about 30% for aFD.WT, and 20% for D30E
(AFD.v2) and TM (AFD.v6) variants of anti-factor D. Loss in binding after 10 weeks at 37 °C
was only 10% for SIESD.N103S (AFD.14; Figure 2B), no greater than the experimental error,
and equivalent to that observed for aVEGF under the same conditions. The thermal stress in
PBS experiment at 100 mg/mL Fab concentration was repeated for SIESD (AFD.v8) in order to
collect data out to 70 days. As shown in Figure 2C, loss in binding at 70 days was less than

10% for SIESD (AFD.v8).
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Example 3. Anti-Factor D Antibody Variants with Improved Stability
[00284] Based on the affinity assays above, several single and combination anti-Factor D

antibody variants were selected for further stability analysis.

a. Solubility

[00285] Samples were initially tested for solubility at low ionic strength and pH 6.
Samples were first prepared in 20 mM His-HCI pH 5 buffer by concentration to ~100 mg/mL
using Amicon Centriprep YM-10 centrifugal filter units. These solutions at pH 5 and low ionic
strength did not show turbidity upon visual inspection. Samples were centrifuged at 14,000xg
for 10 minutes to pellet any insoluble material. No pellet was observed, and the protein
concentration of the solution was determined by UV absorbance measurements. Samples (~1
mL) were placed in Slide-A-Lyzer cassettes of 10 K MWCO (Pierce) and dialyzed overnight at
4 °C versus 1 L of 20 mM His buffer, pH 6, followed by visual inspection for turbidity.
Photographs of the solutions were taken and are provided in Figure 6. At pH 6 and low ionic
strength conditions (~ 100 mg/ml in 20 mM His-HCI, pH 6), aFD.WT and D30E (AFD.v2)
solutions were noticeably turbid, TM (AFD.v6) solution was less turbid and the solution of
SIESD (AFD.v8) was clear (Figure 6). After centrifugation as above, whereby large pellets
were visually observed for aFD.WT and AFD.v2, a smaller pellet for TM (AFD.v6), and no
pellet for SIESD (AFD.v8), protein concentrations of the supernatants were determined by UV
absorbance measurements (Table 3). aFD.WT and D30E (AFD.v2) showed solubilities of less
than 50 mg/ml, TM (AFD.v6) showed solubility approaching 100 mg/mL and SIESD (AFD.v8)
was fully soluble under these conditions. The small reduction in protein concentration for
SIESD (AFD.v8) after pH 6 dialysis relative to the pH 5 starting concentration reflects a dilution
effect upon dialysis rather than precipitation of AFD.v8 since no pellet was observed upon

centrifugation.
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Table 3. Solubility of AFD.Ab Variants (~ 100 mg/ml in 20 mM His-HCI, pH 6)

AFD.Ab Variant # Concentration | Concentration
at pH 5, before | after pH 6
pH 6 dialysis dialysis at 4°C
(mg/ml) and
centrifugation
(mg/ml)
aFD.WT 102 40
AFD.v2 (D30E) 102 14
AFD.v6 (TM) 102 92
AFD.v8 (SIESD) 100 94

[00286] Further variants AFD.v3, AFD.v12, AFD.v13 and AFD.v14 were tested in no
salt solubility tests. After dialysis into pH 6 buffer at 4°C and incubation overnight at 37°C, all
of the protein solutions except aFD.WT were clear (Figure 7). Measurements of protein
concentration after 37 °C incubation and centrifugation (Table 4) indicate that all the variants
were more soluble than aFD. WT. The turbid solution of aFD.WT (Figure 7, top row) became
clear when subsequently dialyzed versus PBS (pH 7.3), a salt (NaCl) containing buffer, which
suggests that the precipitation was reversible with salt addition and/or increase in pH (Figure 7,
bottom row). The solubility data on AFD.v3 indicates that the single amino acid change D318,
removal of 1 negatively charged residue, can result in increased solubility. The further amino

acid changes in AFD.v8, AFD.v12, AFD.v13 and AFD.v14 also result in increased solubility.

Table 4. Solubility of AFD.Ab Variants at pH 6, no salt

6 dialysis at 4°C ,
incubation at 37 °C
overnight and
centrifugation (mg/ml)

Condition aFD. | AFD.v3 | AFD.v§ | AFD.vl2 | AFD.vl3 | AFD.v14
WT | (D31S) | (SIESD) | (SIESD. | (SIESD. | (SIESD.
N103D) | N103Q) | N103S)
ConcentrationatpH 5, | 112 | 106 120 118 109 103
before pH 6 dialysis
(mg/ml)
Concentration after pH | 63 97 99 94 96 80

[00287] aFD.WT, SIESD (AFD.v8) and SIESD.N103S (AFD.v14) were also tested for
solubility under conditions of physiological pH (pH 7.3) and ionic strength. For solubility

testing under physiological pH and ionic strength, samples were dialyzed overnight versus PBS,
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and then concentrated to 227-372 mg/mL using Amicon Centriprep YM-10 centrifugal filter
units. After overnight incubation at 4 °C, samples were visually inspected for turbidity, a
portion was centrifuged to remove precipitated protein and the concentration of protein was
determined by UV absorbance measurements and reported in Table 5. Prior to centrifugation,
the aFD.WT sample was turbid whereas the solutions of SIESD (AFD.v8) and SIESD.N103S
(AFD.v14) were clear (aFD.WT, AFD.v8 and AFD.v14 shown in Figure 8). The concentration
of AFD.v14 was 344 mg/mL for the solution in the photograph (Figure 8) which was then
further concentrated to 372 mg/mL. The concentration of AFD.v8 was 269 mg/ml for the
solution in Figure 8. The concentration of aFD.WT was 227 mg/mL for the solution in Figure 8.
After centrifugation, a pellet was observed with the aFD.WT solution, but no pellet was
observed for the solutions of SIESD (AFD.v8) and SIESD.N103S (AFD.v14). The protein
concentration data (Table 5) indicated that aFD.WT can only be concentrated to 227 mg/mL in
PBS before precipitation is observed, whereas the solubility limits are higher for SIESD
(AFD.v8) (= 269 mg/mL) and SIESD.N103S (AFD.v14) (> 372 mg/mL). Since no precipitate
was observed for SIESD (AFD.v8) at 269 mg/mL, and no attempt was made to further
concentrate the solution, this is the lower limit of solubility for this variant in PBS. Similarly,
the lower limit of solubility for STESD.N103S (AFD.v14) in PBS is 372 mg/mL. The 269
mg/mL solution of SIESD (AFD.v8) in PBS remained clear after 4 weeks of incubation at 2-
8°C. Similarly, there was not any apparent increase in turbidity for the 372 mg/mL solution of
SIESD.N103S (AFD.v14) in PBS after 3 weeks of incubation at 2-8°C. At this concentration,
there was a very small change in % aggregate as measured using size-exclusion chromatography
(SEC) (Figure 9), increasing from 0.9% to 2.1% in 3 weeks at 2-8°C (SEC data prior to 3 week
incubation (0.9% aggregate) is shown in Figure 9; SEC data after 3 week incubation is data not

shown).

Table 5. Solubility of AFD.Ab Variants (in PBS (pH 7.3))

AFD.Ab Variant # Isoelectric point (pI)* | Concentration after centrifugation (mg/ml)
aFD.WT 7.1 227
SIESD (AFD.v8) 73 269
SIESD.N103S (AFD.v14) | 7.4 372

* pl values were determined by imaged capillary isoelectric focusing (iclEF)

[00288] Solubilities of variants SIESD (AFD.v8) and SIESD.N103S (AFD.v14) were also
compared in a buffer of pH 5.5 (20 mM HCI pH 5.5), and varied NaCl concentration, that may

be representative of formulations used for drugs administered via intravitreal injection.
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Solutions of about 100 mg/mL protein concentration were prepared and dialyzed against a test
buffer. These solutions were then concentrated using Amicon Centriprep YM-10 centrifugal
filter units. The concentrations obtained whereby the solutions remained visibly clear at
ambient temperature are reported in Table 6. SIESD (AFD.v8) has high solubility, up to 314
mg/mL, at pH 5.5 and low NaCl concentration. High concentrations of SIESD.N103S
(AFD.v14) were also achievable, up to 278 mg/mL with addition of 100 mM NacCl.

Table 6. Solubility of AFD.AbD variants at pH 5.5 (20 mM His-HCI pH 5.5) and varied NaCl
concentration

NaCl Concentration, mM | SIESD(AFD.v8) mg/mL | SIESD.N103S(AFD.v14) mg/mL
0 314 NT
50 290 200
100 NT 278

NT=not tested

[00289] Although SIESD.N103S (AFD.v14) has two (2) fewer negatively charged
residues in comparison to aFD.WT, these changes in charge do not result in a significant
change in pl (Table 5), as measured by imaged capillary isoelectric focusing (iCIEF) (Salas-
Solano et al, J. Sep Sci, 35(22): 3124 (2012)). Proteins are expected to have minimum
solubility at pH values close to the pl (Green, A.A., J. Biol. Chem., 93: 517-542 (1931)). For
SIESD.N103S (AFD.v14) the increased solubility in PBS (pH 7.3) is not correlated with change
in pl. Rather, the Asp to Ser amino acid changes in LC-CDR-L1 (VL-D28S and D31S) appear

to alter the charge distribution on the surface of the molecule.

b. Isomerization and Deamidation

[00290] To simulate the exposure of variants to a variety of conditions that may be found
in long-acting delivery systems, antibodies were stressed under varied pH and salt conditions for
several weeks at 37°C. Specifically, antibodies were evaluated in the following five different
formulations:

Formulation 1: 10 mg/mL, 10 mM phosphate buffer at pH 2.5,

Formulation 2: 10 mg/mL, 10 mM histidine HCI at pH 5.5,

Formulation 3: 10 mg/mL, 10 mM phosphate buffer at pH 7.4 (“low salt™),

Formulation 4: 10 mg/mL, pH 7.4 PBS (“high salt”; 10 mM phosphate, 137 mM NaCl);
and,

Formulation 5: 100 mg/mL, pH 7.4 PBS.
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[00291]  All solutions had 0.02% PS20, were incubated at 37°C and were sampled every
2 weeks. The low salt conditions (pH 2.5, 5.5, and 7.4) were to evaluate the effect of chemical
degradation in liquid formulations. PBS was used as a mimic of the pH and ionic strength of
human vitreous. In addition, comparing the 10 mM phosphate, pH 7.4, to PBS condition should
reveal ionic strength effects on chemical and physical stability. The PBS samples were buffer
exchanged regularly during incubation to simulate the exchange of vitreous. The wild type AFD
(“WT” or “aFD.WT”) and aVEGF were evaluated in all 5 conditions. D30E (AFD.v2) and TM
(AFD.v6) variants were tested in all formulations except number 4. SIESD (AFD.v8) and
SIESD.N103S (AFD.v14) were tested in formulations 2 and 5.

[00292] The chemical degradation being quantified were deamidation, which is
characterized by the formation of acidic peaks, and the dehydration step of isomerization, which
is characterized by the formation of a long-lived succinimide (Asu) intermediate detected as
basic peaks. Anionic exchange chromatography (Dionex ProPac SAX-10 columns) (IEC) was
used to quantify the appearance of Asn deamidated and Asp dehydrated species within antibody
samples in different formulations.

[00293] For all conditions tested, aFD.WT shows the greatest rate in loss of main peak
and increase in basic peak amongst the tested antibodies. This is most noticeable at pH 5.5
where aVEGF, D30E (AFD.v2), TM (AFD.v6), SIESD (AFD.v8), and SIESD.N103S
(AFD.v14) all show significantly lower rates of main peak loss than aFD.WT, see Figure 3A.
SIESD.N103S (AFD.v14) shows the slowest rate of main peak loss with the rate similar to
aVEGF at pH 5.5 (Figure 3A) and even slower than aVEGF in PBS (Figure 3B). As shown in
Figure 4B (100 mg/ml of Fab in PBS (pH 7.3), D30E (AFD.v2) shows approximately half the
rate of basic peak formation as aFD.WT whereas TM (AFD.v6), SIESD (AFD.v8), and
SIESD.N103S (AFD.14) show negligible basic peak formation. In contrast, as shown in Figure
4B (100 mg/ml of Fab in PBS (pH 7.3), the rate of acidic peak generation for aFD.WT and
D30E (AFD.v2) are equivalent for PBS condition and about 2-fold slower than determined for
TM (AFD.v6) and SIESD (AFD.v8). Acidic peak formation for SIESD.N103S (AFD.v14) in
PBS is essentially negligible.

c. Aggregation

[00294] Size exclusion chromatography (SEC) was utilized to quantify the formation of
aggregates and monomers for tested antibodies. Column used was TSK-GEL Super SW2000
(Tosoh Biosci.). Materials and conditions were used based on the manufacturer’s instructions

(www.tskgel.com).
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[00295] The % monomers over time based on SEC data for tested antibodies at 100
mg/ml of Fab formulated in PBS at 37°C are shown in Figure 5. aFD.WT shows a decrease in
monomer peak fraction by 3-4% per month. AFD.v2 (D30E) which has no change in negative
charge compared to aFD. WT shows a similar rate of monomer loss. AFD.v6, AFD.v8 and
AFD.v14 show a decreased rate of monomer loss. The differences in monomer content at day
zero reflect minor variations in the homogeneity of the purified preparations. The aggregation
rate for D30E (AFD.v2) and TM (AFD.v6) is comparable at pH 5.5 and 7.4 (no salt) at 10
mg/ml protein concentration. The addition of salt at pH 7.4 does not affect the rate of
aggregation for AFD. Ab variants but it doubles the rate of aggregation for aVEGF. Aggregation
is protein concentration dependent since increasing the concentration from 10 mg/mL to 100
mg/mL in PBS increases the rate of aggregation for all samples tested (Table 7). Aggregation at
10 mg/mL concentration in 10 mM phosphate buffer pH 7.4 and no NaCl, and at 10 mg/mL
concentration in PBS was minimal (Table 7). At 100 mg/mL concentration in PBS, the loss in
monomer is much greater for aFD.WT and D30E (AFD.v2) (5.8% and 7.3% in 40 days,
respectively) than for aVEGF, TM (AFD.v6), SIESD (AFD.v8), and SIESD.N103S (AFD.v14)
(1.8%, 1.5%, 0.7%, and 1.5% in 40 days, respectively) at 100 mg/mL in PBS at 37 °C. These
data suggest that AFD.v6, AFD.v8 and AFD.v14 have less aggregation than aFD.WT and
AFD.v2 and may be more suitable as therapeutics as they may be less prone to in vivo

immunogenicity.

Table 7. Effect of salt and protein concentration on aggregation of AFD.Ab variants and
aVEGF as determined by SEC at 40 days

Formulation Decrease in % Monomer after 40 Days
Conditions aFD. D30E ™ SIESD  SIESD.N103S  aVEGF
WT (AFD.v2) (AFD.v6) (AFD.v8) (AFD.v14)

10 mg/mL in 1.6 2.1 9 .36
10 mM sodium

phosphate pH 7.4

10 mg/mL in PBS 1.5 .8 .63
100 mg/mL in PBS 5.8 7.3 1.5 0.7 1.5 1.78

[00296] To detect fragmentation formed as a function of pH, capillary electrophoresis
sodium dodecyl sulfate (CE-SDS) was performed using a Beckman PA800 System with an
uncoated fused-silica capillary with a 50 um internal diameter (Polymicro Technologies, Inc.).
Samples were prepared by a Beckman Coulter NXp Liquid Handling Robot with automation
equivalent to Q12695. Samples were injected into the capillary at a voltage of 5 kV for 15

seconds and then mobilized at a voltage of 15 kV for 30 minutes. All samples were run at
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ambient temperature. The electropherograms of all tested antibodies are similar to that of
aFD.WT. Only at pH 2.5 was significant fragmentation observed. At no condition were higher
molecular weight species observed, indicating that any aggregates formed are SDS-dissociable
and not covalently linked.

[00297] The above stability results show that the triple (TM (AFD.v6)) and quad (SIESD
(AFD.v8)) mutant variants of anti-Factor D have chemical stability that is significantly
improved over aFD.WT or D30E (AFD.v2). In this series, SIESD.N103S (AFD.14) has the
highest chemical stability at pH 5.5 and in PBS, similar to the stability of aVEGF. Both
isomerization and deamidation sites have been removed and solubility at neutral pH has been
increased while maintaining the fD binding affinity. Based on the above findings, the selected
anti-Factor D variants described herein, particularly the STESD (AFD.v8) and SIESD.N103S
(AFD.v14) variants, are suitable for both high concentration formulation and for long acting
delivery via, e.g., a port delivery system (PDS) device. For example, long acting delivery using
a permanent, refillable device, such as a port delivery system may require high concentration
formulation and low tendency to aggregate under physiological conditions of pH (~ 7.3) and

1onic strength ( ~ 150 mM NaCl).

List of HVR Sequences (substitutions in variants are underlined)

SEQ ID Description Sequence
NO:

5 HVR-L1 of WT ITSTDIDDDMN

6 HVR-L2 of WT/TM (AFD.v6)/TM.92E | GGNTLRP
(AFD.v7)/SIESD
(AFD.v8)/SIESD.N103S (AFD.v14)

7 HVR-L3 of WT/TM (AFD.v6)/SIESD LQSDSLPYT
(AFD.v8)/SIESD.N103S (AFD.v14)

8 HVR-H1 of WT/TM (AFD.v6)/TM.92E | GYTFTNYGMN
(AFD.v7)/SIESD
(AFD.v8)/SIESD.N103S (AFD.v14)

9 HVR-H2 of WT WINTYTGETTYADDFKG

10 HVR-H3 of WT/TM (AFD.v6)/TM.92E | EGGVNN
(AFD.v7)/SIESD (AFD.v8)

11 HVR-L1 of TM (AFD.v6)/TM.D92E ITSTDIESDMN
(AFD.v7)

12 HVR-H2 of TM (AFD.v6)/TM.92E WINTYTGETTYAEDFKG
(AFD.v7)/SIESD
(AFD.v8)/SIESD.N103S (AFD.v14)

13 HVR-L3 of TM.D92E (AFD.v7) LQSESLPYT

14 HVR-L1 of SIESD ITSTSIESDMN
(AFD.v8)/SIESD.N103S (AFD.v14)

15 HVR-H3 of SIESD.N103S (AFD.v14) EGGVSN
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Example 4: Stability of High Concentration Formulation of SIESD (AFD.v8)

[00298] Based on the stability studies above, AFD.v8 was assessed for suitability for high
concentration formulations in low ionic strength, pH 5.5 buffer by performing a thermal (37 °C)
stress test. A solution of about 100 mg/mL AFD.v8 was prepared and dialyzed versus 20 mM
histidine hydrochloride (His-HCI), pH 5.5, then concentrated using Amicon YM-10 centrifugal
filter units. Protein concentration upon removal from the filter units was determined to be 272
mg/mL using absorbance measurements at 280 nm. Aliquots of 100 uL were filtered through
0.22 um cellulose acetate filters using sterilized Spin-X (Costar) centrifuge tube filters. The
filtered solutions contained in snap-cap eppendorf tubes were sealed with parafilm and placed in
a warm room maintained at 37 °C. At pre-determined times of 0, 1, 2, 4, and 8 months a tube
was removed, diluted 10-fold by addition of 900 pL storage buffer (10 mM His-HCI, pH 5.5,
10% trehalose, 0.01% polysorbate 20) and stored frozen at -70 °C until analysis could be
performed. Samples were analyzed for generation of charge variants by ion-exchange
chromatography (IEC), presence of aggregates by size-exclusion chromatography (SEC),
retention of antigen-binding capacity by surface plasmon resonance (SPR) measurements, and
specific chemical changes in the variable domains by peptide mapping. TEC was performed as
described in Example 3 (paragraph 00292), with SEC done as described in Example 3
(paragraph 00294). SPR and peptide mapping was done as described below.

a. Peptide Mapping

[00299] Samples of AFD.v8 were diluted with RCM buffer (6M guanidine HCI, 360mM
Tris, 2mM EDTA, pH 8.6) to 1 mg/mL in a 1.5 mL eppendorf tube. The reduction reaction was
initiated by adding 1M dithiothreitol (DTT) to a final concentration of 20 mM and then
incubating at 37°C for 1 hour. Following reduction, the alkylation reaction was carried out by
adding 1M iodo acetic acid (IAA) to a final concentration of 50mM and incubating in the dark at
room temperature for 15 minutes. The reduced and alkylated samples were buffer exchanged
into the digest buffer (25mM Tris, 2.0M CaCl,, pH 8.2) using G-25 Minitrap columns. Trypsin
was added in a 1:40 trypsin to protein ratio (by mass) and the digestion was allowed to go to
completion by incubating at 37°C for 4 hours.

LC/MS-MS

[00300] A Waters H-Class Acquity connected to a Thermo Orbitrap Q Exactive mass
spectrometer were used for LC/MS-MS analysis. 10 pug of trypsin digested samples were loaded
onto the Waters Acquity UPLC CSH column and run using the following LC conditions:
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Mobile phase A — 0.1% FA in H»0

Mobile phase B — 0.1% FA in ACN

Column temperature: 77C

Flow rate: 0.2mL/min
Time (minutes) %B
0 1.0
2 1.0
7 13.0
42 35.0
441 95.0
46.0 95.0
46.1 1.0
64 1.0

[00301] For the mass spectral analysis, full MS1 scans were detected at 35K resolution
using the FTMS (Fourier transform MS, Orbitrap). The top eight ions detected (dynamic
exclusion off) in the full MS1 scans were selected for HCD fragmentation in data dependent
MS?2 scans, which were detected using the FTMS. Downstream data analysis including
extracted ion chromatographs and quantification of native and post-translationally modified

peptides were performed using Thermo Scientific’s XCalibur software.

b. Binding Capacity by SPR Measurements

[00302] Functional activity for binding to immobilized human factor D was assessed by
SPR measurements. A Series S, CM5 sensor chip was docked into a Biacore® T200
instrument' (GE Healthcare), primed with 1X running buffer and normalized with 70% glycerol
following a protocol supplied by the manufacturer. The sensor chip surface was activated for
amine-coupling of antigens using the amine coupling kit with the materials provided and the
protocol suggested by the manufacturer. On a flow cell of the sensor chip human factor D (fD)
was covalently immobilized by injecting a solution containing 100 ug/mL fD prepared by
dilution of fD (2.4 mg/mL) with 10 mM sodium acetate pH 5. The flow rate was 10 uL/minute
and an injection volume of 70 pLL was used. This yielded a typical coupling density across
multiple experiments of about 5000 Resonance Units (RU) for fD. Unreacted amine coupling

sites were blocked by injection of 70 uLL 1 M ethanolamine.
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[00303] Antigen-binding active concentrations of AFD were determined using the
calibration-dependent concentration analysis routine of the Biacore® T200 evaluation software.
A standard curve of unstressed AFD was prepared through gravimetric dilution of standards to 5
ug/mL followed by serial 2-fold dilutions to produce samples of 2.5, 1.25, 0.625, 0.313, 0.156,
and 0.078 ug/mL. Test samples were prepared by gravimetric dilution to obtain protein
concentrations of about 0.5, 1.0, or 1.5 ug/mL. All samples (200 uL volume) were prepared
using 1X running buffer (10 mM HEPES pH 7.4, 150 mM Nac(l, 0.01% PS20). 60 pL aliquots
were injected over the specific antigen surface using a flow rate of 10 pL/minute with the sensor
chip maintained at 25 °C and primed with 1X running buffer. Antibody bound to specific
antigen was determined from the SPR signal near the end of the sample injection. Bound
antibody was eluted at the end of each binding cycle through injection of 30 pL of 10 mM Gly-
HCI pH 2.1 to cause dissociation of the antibody-antigen complex. The standard curve of
starting material was used to determine the relationship of SPR signal to antibody concentration
using a four-parameter function to analyze the data. Parameters calculated from the standard
curve were used to calculate the antigen-binding concentration of test samples based on the
observed SPR signal. The ratio of this concentration to the protein concentration determined by

absorbance measurements gives the fraction or percent binding.

c. Results

[00304] Results of this thermal stress test indicate that AFD.v8 is a stable molecule in
high concentration formulation. Greater than 80% of antigen-binding capacity (Figure 10A)
was maintained after 4 months at 37 °C. Very little aggregate formation occurred at 4 months
and the protein was nearly 100% monomer by SEC (Figure 10B). Some chemical changes took
place by 4 months as indicated by the increase in acidic species (Figure 10B, %Acidic — IEC) to
approximately 15% and basic species to approximately 20% (Figure 10B, %Basic — [EC). After
8 months at 37 °C there was an additional increase in acidic and basic species, a loss in
monomer content, and a decrease in factor D-binding capacity. Peptide mapping suggests that
the acidic species primarily arose from deamidation of CDR-H3 Asn-103 (Asn-101 according to
Kabat numbering) (Figure 10B, CDR-H3 N101% deamindation) whereas basic variants were
contributed by pyroglutamic acid formation at the N-terminus of the heavy chain (Figure 10B,
HC-E1 % succinimide) and isomerization of CDR-H3 residue Glu-99 (Glu-95 according to
Kabat numbering) (Figure 10B, CDR-H3 E97 % isomerization). Since Asn-103 and Glu-99
(Asn-101 and Glu-95, respectively, according to Kabat numbering) are in contact with factor D

in the co-crystal structure of lamaplizumab and factor D (Katschke KJ, Jr., Wu P, Ganesan R,
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Kelley RF, Mathieu MA, Hass PE, Murray J, Kirchhofer D, Weismann C, van Lookeren
Campange M, “Inhibiting alternative pathway complement activation by targeting the factor D
exosite”, J. Biol. Chem. (2012) 287:12886-92), but the N-terminus of the heavy chain is not, it is
likely that Asn-103 deamidation and Glu-99 isomerization, as well as the decrease in monomer
content, directly contribute to the loss in factor D-binding at 8 months. Nonetheless, given the
slow rate of these chemical and physical changes, coupled with the expected further decrease in
rate at lower temperature, a high concentration liquid formulation of AFD.v8 stored at 2-8 °C or

frozen at -20 °C would appear to give acceptable shelf-life.

Example S: Rabbit pK for AFD.v8/v14

[00305] In vivo pK studies for AFD.v8 and AFD.v14 were performed in rabbits. pK
parameters were determined from single dose experiments because humanized antibodies are
immunogenic in rabbits upon repeat dosing or when exposure is increased through sustained
delivery formulations.

[00306] The animals’ care was in accordance with Genentech Institutional Animal Care
and Use Committee guidelines. Naive New Zealand White (NZW) rabbits (41 male animals;
3.1 kg to 4.1 kg and approximately 4 months of age at the time of dosing) were assigned to dose
groups and dosed with the test items at Charles River Laboratories.

[00307] SIESD(AFD.v8), SIESD.N103S(AFD.v14) or ranibizumab were administered
via a single bilateral intravitreal injection to rabbits and observed for up to 27 days. Topical
antibiotic (tobramicin ophthalmic ointment) was applied to both eyes twice on the day before
treatment, immediately following the injection, and twice on the day following the injection,
with the exception of animals sent to necropsy on Days 1 and 2. Prior to dosing, mydriatic
drops (1% tropicamide) were applied to each eye for full pupil dilation. Animals were sedated
with isoflurane/oxygen gas prior to and during the procedure. Alcaine (0.5%) was also applied
to each eye prior to injection. The conjunctivae was flushed with benzalkonium chloride
(ZephiranTM) diluted in sterile water, U.S.P. to 1:10,000 (v/v)

[00308] Syringes were filled under a laminar flow hood immediately prior to dosing.
Fabs were administered by a single 30 pL intravitreal injection (0.3 mg dose) to both eyes in all
animals. Doses were administered by a board-certified veterinary ophthalmologist using
sterilized 100 uL. Hamilton Luer Lock syringes with a 30-gauge x 1/2” needle. In order to
mimic clinical dosing, eyes were dosed in the infero-temporal quadrants, i.e., in 5 o’clock and 7

o’clock positions for the left and right eyes, respectively (when facing the animal). The eyes
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were examined by slit-lamp biomicroscopy and/or indirect ophthalmoscopy immediately
following treatment.

[00309] All animals underwent exsanguination by incision of the axillary or femoral
arteries following anesthesia by intravenous injection of sodium pentobarbital. Aqueous humor,
vitreous humor and retina tissue were collected, snap frozen in liquid nitrogen and stored at -
80°C. Antibody Fab in retina was extracted by homogenization in 50 mM Tris-HCI pH 8.0, 1 M
NaCl. Determination of vitreous and retinal concentrations of test articles was by GRIP ELISA
as described below. Values below the LLOQ were not used in pharmacokinetic analysis or for
graphical or summary purposes. Pharmacokinetic parameters were determined by non-
compartmental analysis with nominal time and dose (Phoenix WinNonlin, Pharsight Corp,
Mountain View, CA).

[00310] Analyses of SIESD (AFD.v8), SIESD.N103S (AFD.v14) and ranibizumab were
done in the generic immunoglobulin pharmacokinetic (GRIP) ELISA, with the exceptions noted
herein. Sheep anti-human-IgG (The Binding Site; San Diego, CA) was diluted to 1000 ng/mL
in 0.5 M carbonate/bicarbonate, pH 9.6, and coated onto 384-well ELISA plates (Nunc;
Neptune, NJ) during an overnight incubation at 4°C. Plates were washed with PBS plus 0.05%
Tween-20 and blocked during a 1- to 2-hour incubation with PBS plus 0.5% bovine serum
albumin (BSA). This and all subsequent incubations were performed at room temperature with
gentle agitation. The standard curves were prepared by serially diluting AFD.v8, AFD.v14 or
ranibizumab from 40 - 0.625 ng/mL in assay buffer (PBS, 0.5% BSA, 15 ppm Proclin, 0.05%
Tween 20, 0.25% CHAPS, 5 mM EDTA, 0.35M NaCl, (pH 7.4)). The rabbit vitreous or retinal
homogenate samples were diluted a minimum of 1:100 or 1:50, respectively, in assay buffer.
The diluted standards, controls, and samples were then incubated on the washed plates for 1 — 2
hours. Following a wash step, plate-bound AFD.v8, AFD.v14 or ranibizumab was detected
during a 1.5 hour incubation with HRP-conjugated sheep anti-human IgG mAb (Bethyl
Laboratories Inc; Montgomery, TX) diluted to 83.3 ng/mL in assay diluent (PBS + 0.5% BSA +
0.05% Tween 20 + 10ppm Proclin). After a final wash, tetramethyl benzidine peroxidase
substrate (Moss, Inc., Pasadena, MD) was added, color was developed for 10 -15 minutes, and
the reaction was stopped with 1 M phosphoric acid. The plates were read at 450 nm with a 620
nm reference using a microplate reader (Multiscan Ascent, Thermo Fischer; Waltham, MA).
The concentrations of AFD.v8, AFD.v14 or ranibizumab were calculated from a four-parameter
fit of the respective standard curve using in-house Excel-based software. Taking into account

the minimum dilution in vitreous or retinal homogenate, the minimum quantifiable
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concentration of AFD.v8, AFD.v14 or ranibizumab in rabbit vitreous or retinal homogenate was
62.5 ng/mL or 31.25 ng/mL, respectively.

[00311] Time-dependent concentration curves observed for intravitreal injection of 0.3
mg SIESD (AFD.v8), SIESD.N103S (AFD.v14), or a comparator dose of ranibizumab (anti-
VEGF), are shown in Figure 11.

[00312] Analysis of the vitreal data using a non-compartmental model indicated that both
SIESD (AFD.v8) and SIESD.N103S (AFD.v14) have clearance properties very similar to
ranibizumab. All three proteins gave very similar exposure, as reflected in the AUC parameter,
in the three ocular compartments: vitreous humor, aqueous humor, and retina. PK parameters
calculated for ranibizumab were consistent with results of earlier studies in rabbits (Gaudrealt et
al, Refina, 27:1260-6 (2007)). Both SIESD (AFD.v8) and SIESD.N103S (AFD.v14) show
target-independent ocular clearance properties that render these molecules suitable for

development.

Example 6: Viscosity for AFD.v8/v14

[00313] As low viscosity is important for intravitreal administration, viscosity for SIESD
(AFD.v8) and SIESD .N103S (AFD.v14) was measured at different protein concentrations in a
pH 5.5, low salt buffer. Viscosity measurements were performed on a TA Instruments cone and
plate theometer thermostatted at 25 °C using a shear rate of 1000 s™.

[00314] aFD.WT, SIESD (AFD.v8) and SIESD.N103S (AFD.v14) gave similar profiles
of viscosity dependence on protein concentration with viscosities acceptable for intravitreal

injection (<30 cP) even at concentrations exceeding 200 mg/mL (Figure 12).

Example 7. Anti-Factor D Antibody Variants Further Modified for Polymer Conjugation
[00315] The aFD.WT and variants described in the above Examples are Fab fragments.
While the variable domains of their light and heavy chains (VL and VH) vary in sequences as
shown in Figure 1B, their constant domains CL and CH1 remain the same. In particular, the
CH1 domain of the heavy chain ends at the Threonine residue as shown in Figure 1A (SEQ ID
NO:2) Figure 1C (SEQ ID NO: 27) and Figure 1D (SEQ ID NO: 29). In order to prepare the
AFD.Ab variants for polymer conjugation such as PEGylation, the heavy chains of the Fab
fragments were further modified by adding the first cysteine residue from the hinge region of the
Fab’ counterpart (e.g., Cys-modified HC (Fab-C) for AFD.v8 (SEQ ID NO: 30) and Cys-
modified HC (Fab-C) for AFD.v14 (SEQ ID NO: 32)), so that the added cysteine serves as the

attachment site of PEG polymer. The resulting fragment can therefore be conjugated with one
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arm of the multi-arm PEG. The heavy chains of the Fab fragments were also modified by
adding the first four residues from the hinge region of the Fab’ counterpart, namely Cys-Pro-
Pro-Cys (SEQ ID NO: 21) (e.g., Cys-Pro-Pro-Cys-modified HC for AFD.v8 (SEQ ID NO: 31)
and Cys-Pro-Pro-Cys-modified HC for AFD.v14 (SEQ ID NO: 33)), so that the two added Cys
both serve as attachment sites for PEG, resulting in a modified AFD.Ab Fab fragment capable of
attaching two PEG molecules.

[00316] The Cys-modified and Cys-Pro-Pro-Cys-modified variants were prepared using
the QuikChangelI® (Agilent) mutagenesis kit following the protocol supplied with the kit.
Oligonucleotide primers specifying the required codon changes were synthesized. Plasmids
with designed changes were identified and confirmed by DNA sequencing. For small scale
expression, DNA was transformed into E. coli strain 64B4. Single colonies were picked into 5
mL LB media (media prep code A2008) containing 50 ug/mL carbenecillin (media prep code
A3232) and grown overnight in 14 mL culture tubes with shaking at 200 RPM in an Innova
incubator at 37 °C. These cultures were used to inoculate 250 mLs of complete soy crap media
(media prep code A4564), 50 pg/mL carbenecillin, in a 1 L baffled shake flask. Cultures were
grown overnight at 30 °C with shaking at 200 RPM and then harvested by centrifugation. The
cell pellet was lysed using PopCulture media (Invitrogen), and Fab-C purified as described in
Example 1. For larger scale production of Fab-C, cell paste from 10 L fermentation of
transformed cells was suspended in extraction buffer and homogenized using a microfluidizer,

and the Fab-C was purified as described in Example 8.

Example 8: Preparation of AFD.v14 Conjugates

[00317] The AFD.v14 variant containing the Cys-modified HC (SEQ ID NO: 32)
prepared in Example 7 (referred to herein as the “Cys-modified AFD.v14 variant™ or
“AFD.v14.C”) was conjugated with commercially available maleimide-functionalized multi-

armed PEGs having varying core structures.

a. Maleimide-Functionalized Multi-Armed PEGs
[00318] The maleimide-functionalized multi-armed PEGs detailed in Table 8, below,

were used in the conjugation reactions:
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[00319] The 8ARM (TP)-PEG-MAL (JenKem Technology, USA) and Sunbright®
HGEO-400MA (NOF America, Corp.) were analyzed using MALDI to compare the
homogeneity of PEG octamers containing either the TP core or the HGEO core. The results are
set forth in Figures 13A and 13B.

[00320] As can be seen from Figures 13A and 13B, the 8ARM (TP)-PEG-MAL
containing the TP core was more homogeneous than the Sunbright® HGEO-400MA containing
the HGEO core.

b. Conjugation of Cys-Modified AFD.vi4 Variant and Maleimide-Functionalized Multi-Armed
PEGs

[00321] The Cys-modified AFD.v14 variant prepared in Example 7 was captured using
Gamma Plus resin, with 6.5 mM GSH pH 8.5 wash for 5 column volumes to deblock c-terminal
cysteine and disrupt Fab-C dimer formation, followed by elution into 0.1M acetic acid pH 2.9.
The Cys-modified AFD.v14 monomer was further isolated using SP Sepharose High
Performance strong cation exchange resin (from GE Healthcare) in 25 mM sodium acetate pH
5.0, with 0.05% Triton X-100 + 0.05% Triton X-114 for 19 hours for endotoxin removal.
Elution was performed with gradient between 0-20% 25 mM sodium acetate pH 5.0 + 1 M NaCl
over 20 column volumes. The monomeric Fab-C with deblocked c-terminal cysteine was then
prepared for PEGylation by titrating to pH 6.5 using 1 M HEPES pH 7.2. The Cys-modified
AFD.v14 Fab-C was then conjugated to the maleimide-functionalized multi-armed PEG in 25
mM sodium acetate pH 6.5, 150 mM NaCl, 4 mM EDTA, at a concentration around 5 mg/mL.
The Cys-modified AFD.v14 variant was not further concentrated in order to minimize cysteine
reactivity loss due to Fab-C dimerization. After equilibrating to room temperature, the
maleimide-functionalized multi-armed PEG was resuspended in 25mM sodium acetate pH 5.0
to a concentration of 10 mg/mL. The pH was kept below pH 6 to avoid maleimide ring opening.
Once the PEG was solubilized, it was added to the Fab-C pool at a molar ratio of 0.1125:1 PEG
to Fab-C. The mixture was then left at room temperature with gentle shaking overnight. The

following day, the conjugation efficiency (# Fab/PEG) was checked by SEC-MALS.

Example 9: Purification and Characterization of AFD.v14 Conjugates

[00322] The conjugates prepared in Example 8 were purified and analyzed using SEC-
MALS to confirm PEGylation and determine conjugation efficiency for different PEG core
structures. Unless otherwise indicated, conjugation efficiency was determined by Size
Exclusion Chromatography (SEC) using a 300 x 8 mm Shodex OH pak SB-804 HQ run at 0.8
mL/minute using phosphate buffered saline (PBS) pH 7.2, 150 mM NaCl under isocratic
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conditions. Molar mass was determined using in-line static Multi-Angle laser Light Scattering
(MALS) by Wyatt Technology. Photon correlation spectroscopy was used to determine
hydrodynamic radii (RH), using Quasi-Elastic Light Scattering (QELS), a single photon
counting module with detection at a 99.0°, also by Wyatt Technology. Raw data was worked up
using Wyatt’s proprietary Astra software, where molar mass and RH constants were set using a

rituximab standard.

a. Cys-Modified AFD.vi4-8ARM (TP)-PEG-MAIL Conjugate

[00323] The Cys-modified AFD.v14-8ARM (TP)-PEG-MAL conjugate (containing the
TP core structure) (hereinafter the “AFD.v14 TP conjugate” or “AFD.v14.C + TP octamer™)
prepared in Example 8 was purified using SEC on a Sephacryl S-300 HR (GE Healthcare)
column in 20 mM His-acetate, pH 5.5, 50 mM NaCl (isocratic gradient). Molar mass and
conjugation efficiency were determined using in-line static Multi-Angle laser Light Scattering
(MALS) by Wyatt Technology and Shodex OH pak SB-804 (Figure 14C). Raw data was
analyzed using Wyatt’s proprietary Astra software, where molar mass constants were set using a
rituximab standard. Molar mass was used to estimate the average number of AFD.v14 variants

attached to each PEG. The results are shown in Figures 14A, 14B, and 14C and in Table 9.

Table 9
Fraction # Molar Mass Estimated
(g/mol) Fabylation*
B2 502,000 agg
B3 470,200 n/d
B4 453,200 n/d
B5 444,300 8 Fabs/PEG
B6 430,400 8 Fabs/PEG
B7 410,900 8 Fabs/PEG
Cl1 388,100 7 Fabs/PEG
C2 349,100 6-7 Fabs/PEG

agg = aggregates; n/d = not determined
* B5-B7 are deemed to be 8 Fabs/PEG based on %error in the MALS measurements.

[00324] As can be seen from Table 9, conjugation of the Cys-modified AFD.v14 variant
(AFD.v14.C) with a multi-armed PEG octamer having the TP core produced conjugates
comprising 8 Fabs/PEG, demonstrating that good conjugation efficiency can be achieved with
PEG octamers comprising a TP core (e.g., approximately 45% recovery of 8 Fabs/PEG from

conjugation).
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b. Cys-Modified AFD.vI14-8ARM-PEG-MAL Conjugate

[00325] The Cys-modified AFD.v14-8ARM-PEG-MAL conjugate (containing the HG
core structure (JenKem)) (hereinafter the “AFD.v14 HG conjugate” or the “AFD.v14.C + HG
octamer”) prepared in Example 8 was purified using SEC on a Sephacryl S-300 HR (GE
Healthcare) column in 20 mM His-acetate, pH 5.5, 50 mM NaCl (isocratic gradient). Molar
mass and conjugation efficiency was determined using Tosoh G3000PW column and in-line
static MALS by Wyatt Technology. Photon correlation spectroscopy was used to determine
hydrodynamic radii (RH), using Quasi-Elastic Light Scattering (QELS), a single photon
counting module with detection at a 99°, also by Wyatt Technology. Raw data was analyzed
using Wyatt’s proprietary Astra software, where molar mass and RH constants were set using a
rituximab standard. Molar mass was used to estimate the number of AFD.v14 variants attached

to each PEG. The results are shown in Figures 15A, 15B, and 15C and in Table 10.

Table 10
Fraction # Mw (kDa) Estimated Ry (nm)
Fabylation
A6 1146.6 (= 0.1%) agg 16.0 (= 4.9%)
B3 861.6 (=0.1%) agg 14.5 (+ 4.0%)
B6 758.3 (= 0.1%) agg 13.7 (+ 3.8%)
Cl 649.3 (= 3.8%) n/d 13.5 (+ 3.8%)
Cé6 562.6 (£ 0.1%) n/d 12.8 (+ 3.6%)
D2 546.7 (= 0.1%) n/d 12.8 (+ 3.7%)
D4 536.6 (= 0.1%) n/d 12.6 (+ 3.6%)
E2 525.4 (= 0.1%) n/d 12.5 (+ 3.5%)
E5 489.2 (£ 0.2%) 8 Fab/PEG 12.3 (+ 3.7%)
F1 409.2 (£ 0.2%) 7-8 Fab/PEG 10.8 (+ 3.7%)
F4 3422 (= 0.1%) 6-7 Fab/PEG 9.7 (+2.9%)
F6 325.5 (= 0.2%) 6 Fab/PEG 9.5 (+0.3%)
G2 302.4 (= 0.2%) 5-6 Fab/PEG 9.3 (£ 3.1%)

agg = aggregates; n/d = not determined

[00326] As can be seen from Table 10, conjugation of the Cys-modified AFD.v14 variant
(AFD.v14.C) with a PEG octamer comprising the HG core produced conjugates comprising 8
Fabs/PEG. The recovery of conjugates comprising 8 Fabs/PEG (approximately 20% recovery),
however, was about half the amount of conjugates comprising 8 Fabs/PEG that was recovered
when using the conjugate with the TP core. Conjugation with the HG core also produced more
conjugates comprising 5-7 Fabs/PEG, than was observed with the TP core, and significantly

more aggregates.
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[00327] In an effort to improve Fabylation estimate and RH measurement, the product
containing fractions obtained following the S-300 purification were pooled and alternately
analyzed using SEC-MALS on a 10/300 Sephacryl S-400 HR (GE Healthcare) column in PBS,
pH 7.4, run at 0.25 mL/minute. Molar mass and RH were determined as described above. The
SEC and MALS results are set forth in Figures 16A and 16B.

[00328] The conjugates prepared using the SARM-PEG-MAL (HG core) and analyzed
using Sephacryl S-400 HR had an average RH of 12.2 nm (£ 4.5%), an average molar mass of
340.3 kDa (= 8.9%), and an average of 6.4 Fabs/PEG.

c. Cys-Modified AFD.vi4-HGEO-400MA Conjugate

[00329] The Cys-modified AFD.v14-HGEO-400MA conjugate (containing the
Sunbright® HGEO-400MA PEG) (hereinafter the “AFD.v14 HGEO conjugate™ or “AFD.v14.C
+ HGEO octamer”) prepared in Example 8 was purified using SEC on a Sephacryl S-300 HR
(GE Healthcare) column in 20 mM His-acetate, pH 5.5, 50 mM NaCl (isocratic gradient).
Molar mass, conjugation efficiency, and RH were determined as described above using
Sephacryl S-400 HR, run at 0.25 mL/minute in PBS, pH 7.4.

[00330] The results are set forth in Figures 17A and 17B. The conjugates prepared using
the Sunbright® HGEO-400MA PEG (HGEO core) had an average RH of 15.2 nm (+ 4.5%), an
average molar mass of 423.8 kDa (= 10.6%), and an average of 8.2 Fabs/PEG.

[00331] Following purification of the AFD.v14 HGEO conjugates using SEC on the
Sephacryl S-300 HR column, conjugation efficiency and molar mass were alternately
determined using Tosoh G3000PW column and in-line static MALS by Wyatt Technology, as
described above. Molar mass was used to estimate the number of AFD.v14 variants attached to

each PEG. The results from this analysis are set forth in Figures 18A and 18B, and in Table 11.

Table 11
Fraction # | Molar Mass (g/mol) Estimated
Fabylation
Bl 2,145,000 (£ 0.8%) | agg
B2 665,800 (x 0.7%) agg
B3 426,400 (£ 0.8%) 8 Fabs/PEG
B4 296,400 (£ 0.8%) 6 Fabs/PEG
B3 246,200 (£ 0.8%) 5 Fabs/PEG
B6 215,000 (£ 0.8%) n/d

agg = aggregates; n/d = not determined
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[00332] As can be seen from Table 11, conjugation of the Cys-modified AFD.v14 variant
(AFD.v14.C) with a PEG octamer comprising the HGEO core produced conjugates comprising
8 Fabs/PEG. Conjugation with the HGEO core also produced more conjugates comprising 5-6
Fabs/PEG, than was observed with the TP core. Finally, conjugation with the HEGO core

resulted in more aggregates, and a lower conjugation efficiency, as compared to the TP core.

Example 10;: Enrichment of AFD.v14 Conjugates

[00333] One way to increase the Fab concentration in an intravitreal formulation without
significantly increasing formulation viscosity is to increase the percentage of highly fabylated
conjugates in the formulation. In this example, cation exchange chromatography was used to
enrich for highly fabylated conjugates.

[00334] Fractions B4-B7 (estimated fabylation of 8§ Fab/PEG) from the SEC purification
of the AFD.v14.C + TP octamer described in Example 9a were pooled (about 45% recovery),
and subjected to cation exchange chromatography (CEX) using SP Sepharose High Performance
strong cation exchange resin (GE Healthcare) in 25 mM sodium acetate pH 5.0, with 0.05%
Triton X-100 + 0.05% Triton X-114 wash for 19 hours to remove endotoxin, followed by
gradient elution between 10-20% using 25 mM sodium acetate pH 5.0 plus 1 M NaCl over 50
column volumes (CV). Fractions were analyzed using SEC-MALS + QELS using Shodex OH
pak SB-804 HQ, as described above. The results are set forth in Figures 19A, 19B, 19C, and
Table 12.

Table 12
Fraction | Molar mass | Estimated GEL
# (g/mol) Fabylation | Lane #

3B11 335,000 6 Fabs/PEG | 1, 8
3E12 367,100 7 Fabs/PEG | 2,9
4A7 414,200 8 Fabs/PEG | 3, 10
4C5 430,000 8 Fabs/PEG | 4, 11
4F3 483,900 n/d 5,12
4H9 567,400 n/d 6,13

[00335] The conjugate containing fractions obtained following CEX on SP Sepharose
resin were pooled and analyzed using a 300 x 8 mm Shodex OH pak SB-804 HQ, run at 0.8
mL/minute using phosphate buffered saline (PBS), pH 7.4, 150 mM NaCl, under isocratic
conditions. Molar mass and RH were determined as described above. The MALS results are

set forth in Figure 20.
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[00336] Following enrichment, conjugates prepared using the 8ARM (TP)-PEG-MAL
(TP core) were obtained that had an average RH of 10.5 nm (+ 2.5%), an average molar mass of
407.1 kDa (£ 0.2%), and an average of 7.8 Fabs/PEG.

[00337] The conjugate containing fractions obtained following cation exchange
chromatography purification of the TP conjugate described above were pooled (CEX pool) and
compared to pooled fractions obtained following SEC using Sephacryl S-300 HR (GE
Healthcare) (see Example 9a) (S300 pool), and pooled fractions obtained following SEC using
Sephacryl S-400 HR (GE Healthcare) in 20 mM His-acetate, pH 5.5, 50 mM NaCl (isocratic
gradient) (data not shown) (S400 pool). The pooled fractions were subject to capillary SDS gel
electrophoresis (CE-SDS), and the results are set forth in Figures 21 A and 21B.

[00338] As can be seen from Figures 21 A and 21B, purification on S-300 and S-400 resin
gave similar results. Enrichment of the conjugates using CEX, however, visibly enriched the
amount of conjugates comprising 8 Fabs/PEG, while removing lower and higher molecular

weight contaminants.

Example 11: Comparison of PEG Cores

[00339] The properties of conjugates prepared in Example 8, comprising either the
8ARM-(TP)-PEG-MAL (containing the TP core structure), the SARM-PEG-MAL (containing
the HG core structure (JenKem)), or the Sunbright®-DX-400MA PEG (containing the
butanediol core structure, referred to herein as the “AFD.v14 DX conjugate” or the “AFD.v14.C
+ DX octamer™), were compared using SEC-MALS. The HG and DX conjugates were purified
using SEC on a Sephacryl S-300 HR (GE Healthcare) column in 20 mM His-acetate, pH 5.5, 50
mM NaCl (isocratic gradient). For the TP conjugate, pooled fractions obtained following
purification on Sephacryl S-300 HR as described in Example 9a (“CEX load™) and pooled
fractions obtained following the CEX enrichment as described in Example 10 (“TP final™) were
used. Molar mass and conjugation efficiency was determined using MALS by Wyatt
Technology and a 300 x 8 mm Shodex OH pak SB-804 HQ run at 0.8 mL/minute using
phosphate buffered saline (PBS) pH 7.2, 150 mM NaCl under isocratic conditions. RH was
determined as described above. The results are set forth in Figures 22A, 22B, and Table 13.
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Table 13
Conjugate PEG Core Mw Polydispersity Ru Gel
Structure (kDa) (Mw/Mn) (nm) | Lane #

AFD.v14.C + TP Tripentaerythritol | 407.1 1.004 10.5 6,12
octamer (TP)
AFDv14.C + HG Hexaglycerol 539.1 1.289 12.8 4,10
octamer (HG, JenKem)
AFD.v14.C + DX Butanediol (DX) | 355.6 1.005 9.2 3.9
octamer

"Data is for TP final. Gel lanes 5 and 11 (Figure 22A) were CEX load.

[00340] Polydispersity was determined using methods known in the art, and in particular
was determined using Astra software commercially available from Wyatt Technology.

[00341] As can be observed from these results, although the AFD.v14 DX conjugate had
a low polydispersity, it did not provide as high a conjugation efficiency as the AFD.v14.C + TP

octamer.

Example 12: Viscosity of AFD.v14 Conjugates

[00342] As low viscosity is important for intravitreal administration, viscosity of the Cys-
modified AFD.v14 variant (AFD.v14.C) conjugated to either a PEG octamer (8ARM (HG)-
PEG-MAL from JenKem Technology, USA; the AFD.v14.C + HG octamer) or a PEG tetramer
(Sunbright® PTE-400MA from NOF America Corp.), prepared in Example 8, was measured at
different protein concentrations in a pH 7.4 phosphate buffered saline (PBS) solution. Viscosity
measurements were performed on a TA Instruments cone and plate theometer thermostatted at
40 °C using a shear rate of 1000 s™. The results are shown in Figure 23.

[00343] As can be seen from Figure 23, conjugation of the AFD.v14 variant to the HGEO
octamer allowed for a greater protein concentration, as compared to conjugation to the tetramer,
at comparable viscosity.

[00344] The viscosity of the AFD.v14 HGEO conjugate (AFD.v14.C + HGEO octamer)
at different protein concentrations was compared to that of the AFD.v14.C + TP octamer.
Viscosity was measured at different protein concentrations at pH 6.5 in 20mM His-Ace, 50 mM
NaCl formulation. Viscosity measurements were performed on a TA Instruments cone and plate
rheometer thermostatted at 20 °C using a shear rate of 1000 s™. The results are set forth in
Figure 24.

[00345] As can be seen from Figure 24, the AFD.v14.C + TP octamer had a lower

viscosity than the AFD.v14.C + HGEO octamer, at comparable protein concentrations.
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Example 13: Thermal Stability of AFD.v14 Conjugates

[00346] To simulate the exposure of the AFD.v14 conjugates to conditions that may be
found in long-acting delivery systems, samples of the AFD.v14.C + TP octamer (prepared in
Example 8) were stressed under two different pH and salt conditions for several weeks at 37°C.
Specifically, conjugates were evaluated in the following formulations:

[00347] Formulation 1: 10 mg/mL, PBS; and,

[00348] Formulation 2: 10 mg/mL, 20 mM histidine HCI, 50 mM Na(l, at pH 6.5.

[00349] PBS was used as a mimic of the pH and ionic strength of human vitreous.
Aliquots (100 uL) of solutions of AFD.v14-TP conjugate, formulated at 10 mg/mL in PBS or 20
mM His-acetate pH 6.5, 50 mM NaCl, were sterile filtered by centrifugal filtration using 0.22
um Costar® Spin-X centrifuge tubes (Corning) and then incubated at 37 °C for 0, 2, 4, or 8
weeks (TO, T2w, T4w, or T8w, respectively). Incubations were terminated by freezing at -70
°C. After thawing, samples were analyzed by SEC-MALS using a Shodex OH pak SB-804 HQ
as described above, CE-SDS and by biacore to assess fD-binding capacity, as described below.
The relative peak area for the conjugate determined by CE-SDS as a function of incubation time
is shown in Figures 25A and 25B, suggesting a 1%/week decrease in conjugate at 37 °C. A
similar change in conjugate, with increase in free Fab and dimer species, is observed by SEC-
MALS (Figure 26). No change in binding capacity greater than the standard error in the
measurements (+10%) was determined for incubation of the conjugate at 37 °C (Figure 28).
The binding capacity remained steady even after 8 weeks at 37 °C in phosphate buffered saline

(PBS) and after 4 weeks at pH 6.5.

a. CE-SDS Analysis
[00350] Material and Reagents: AFD.v14.C + TP octamer samples were thawed from —
70 °C before use. Potassium cyanide (KCN) and 3-(2-furoyl)quinoline-2-carboxaldeyde (FQ)

reagents were purchased from Molecular Probes (Eugene, OR, USA). Monobasic and dibasic
sodium phosphate, dimethyl sulfoxide (DMSO), dithiothreitol (DTT) and N-ethylmaleimide
were purchased from Sigma-Aldrich (St. Louis, MO, USA). Sodium dodecyl sulfate (SDS), 0.1
M sodium hydroxide (NaOH) and 0.1 M hydrochloric acid (HCI) reagents were purchased from
J.T. Baker (Phillipsburg, NJ, USA). Replaceable sieving gel was purchased from Beckman
Coulter, Inc. (Fullerton, CA, USA).

[00351] Solutions: Aqueous solutions were prepared with deionized 18.2 MQ water from
a Millipore purification system (Billerica, MA, USA). Solutions of 0.1M sodium phosphate, pH
6.7 reaction buffer and 4% SDS were filtered through a 0.2 pum membrane filter (Millipore,
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Bedford, MA, USA) and diluted before use. Stock solutions of 20 mM fluorogenic FQ were
prepared in Dimethyl sulfoxide (DMSO) and stored in the dark at -20 °C. Aliquots were thawed
and diluted with water before use.

[00352] FQ Labeling Procedure: Solutions of AFD.v14.C + TP octamer (300 ug) were

exchanged into 0.5 mL sodium phosphate reaction buffer using NAP-5 gel filtration columns
(GE Healthcare, Piscataway, NJ, USA) to remove potentially competing formulation
constituents. A 250 uL aliquot of the desalted conjugate was mixed with 30 uL of 150 mM N-
ethylmaleimide dissolved in 4% SDS and incubated for 5 minutes at 70°C to control disulfide
reshuffling under denaturing conditions (see, e.g., Michels, D.A., Brady, L.J., Guo, A., Balland,
A., Anal Chem 2007, 79, 5963-5971). Ten microliters of each 2.5 mM FQ and 30 mM KCN
reagents were added to the SDS-AFD.v14 solution, and the final solution was incubated for 10
minutes at 50°C before diluted threefold with 1% SDS to quench the reaction. For reducing
analysis, aliquots of the diluted samples were incubated with 50 mM DTT for 10 minutes at
70°C.

[00353] CE-SDS Analysis: Separation of AFD.v14.C + TP octamer samples was

performed with 31.2 cm (21 cm effective length) fused-silica capillaries of 50 um ID
(Polymicro technologies, Phoenix, AZ, USA) encased in 40°C thermal controlled cartridges.
Fully automated Beckman P A800+ systems (Beckman Coulter, Brea, CA, USA) were equipped
with LIF detection and used 32 Karat version 9.1 to control the instrument. The LIF detector
used a 3.5 mW argon-ion laser having an excitation at 488 nm; emission was collected through a
600 = 20 nm bandpass filter (Edmund Optics, Barrington, NJ, USA). Voltage was applied in the
negative mode (reverse polarity). Sample solutions were introduced electrokinetically at 5 kV
for 25 s and separated at 17 kV. Between runs, the capillary was washed with 0.1 M NaOH, 0.1
M HCI and Beckman gel buffer for 5 minutes, 1 minute, 1 minute and 10 minutes, respectively.
(see, e.g., Michels, et al., Anal Chem 2007, 79, 5963-5971; Michels, et al., Electrophoresis
2012, 33, 815-826.)

b. Binding Capacity

[00354] The following materials were purchased from GE Healthcare: Series S CM5
Sensor Chips (cat#BR-1005-30); 10 X Biacore® running buffer (cat#BR-1006-71): 0.1 M
Hepes pH 7.4, 1.5 M NaCl, 0.5% Polysorbate® 20; regeneration solution (cat#BR-1003-55): 10
mM Gly-HCI pH 2.1; and, amine coupling kit (cat#BR-1000-50). A Series S, CMS5 sensor chip
was docked into a Biacore® T200 instrument (GE Healthcare), primed with 1X running buffer

and normalized with 70% glycerol following a protocol supplied by the manufacturer. The
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sensor chip surface was activated for amine-coupling of antigens using the amine coupling kit
with the materials provided and the protocol suggested by the manufacturer. Human factor D
(fD) was covalently immobilized by injecting a solution containing 100 pg/mL antigen prepared
by dilution of fD (PUR#20491, 2.4 mg/mL) with 10 mM sodium acetate pH 5. The flow rate
was 10 pL/minute and an injection volume of 70 pL. was used. This yielded a typical coupling
density across multiple experiments of about 5000 Resonance Units (RU) for fD. Unreacted
amine coupling sites were blocked by injection of 70 uL 1 M ethanolamine. Antigen-binding
active concentrations of antibody Fab were determined using the calibration-dependent
concentration analysis routine of the Biacore® T200 evaluation software. A standard curve of
AFD.v14.C + TP octamer was prepared through gravimetric dilution of a stock solution to 5
ug/mL followed by serial 2-fold dilutions to produce samples of 2.5, 1.25, 0.625, 0.313, 0.156,
and 0.078 ug/mL. Test samples were prepared by gravimetric dilution to obtain protein
concentrations of about 0.5, 1.0, or 1.5 ug/mL. All samples (200 uL volume) were prepared
using 1X running buffer. 60 pL aliquots were injected over the specific antigen surface using a
flow rate of 10 pL/minute with the sensor chip maintained at 25 °C and primed with 1X running
buffer. Antibody bound to specific antigen was determined from the SPR signal near the end of
the sample injection. Bound antibody was eluted at the end of each binding cycle through
injection of 30 pL of 10 mM Gly-HCI pH 2.1 to cause dissociation of the antibody-antigen
complex. The standard curve of AFD.v14.C + TP octamer was used to determine the
relationship of SPR signal to antibody concentration using a four-parameter function to analyze
the data. Parameters calculated from the standard curve were used to calculate the antigen-
binding concentration of test samples based on the observed SPR signal. The ratio of this
concentration to the protein concentration determined by absorbance measurements gives the

fraction or percent binding.

Example 14: Cynomolgus Monkey PK for AFD.v14 Conjugate

[00355] In vivo pK studies for the AFD.v14.C + TP octamer, prepared in Example 8, and
purified as described in Examples 9a and 10, were performed in Cynomolgus monkey. PK
parameters were determined from single dose experiments. Unconjugated, unmodified
AFD.v14 (SIESD.N103S) was used as a control. The animals’ care was in accordance with

Genentech Institutional Animal Care and Use Committee guidelines.

a. Study Parameters
[00356] Cynomolgus monkeys (28 male animals; 2 kg to 4 kg and approximately 2-7

years in age at the time of dosing) were assigned to one of four dosing groups. Group 1
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(control) animals (4 animals) received a single bilateral intravitreal dose of 5 mg/eye (10
mg/animal) of AFD.v14, through a 30 gauge needle (100 ul dose volume). Group 2 and 3
animals (10 animals in each group) received a bilateral intravitreal dose of 1 or 4 mg/eye (2 or 8
mg/animal), respectively based on Fab weight, of the AFD.v14.C + TP octamer through a 30-
gauge needle (2 injections in each eye of 50 ul; 100 ul total dose volume). Animals were
sedated (10 mg/kg ketamine HCI, 0.5 mg/kg diazepam) and treated with topical proparacaine
prior to injection. The AFD.v14 or AFD.v14.C + TP octamer was then administered through
the sclera and pars plana, 4 mm posterior to the limbus, with the needle directed posterior to the
lens into the midvitreous. The Group 4 animals (4 animals) received a single I'V bolus (1 mL) of
the AFD.v14.C + TP octamer at 0.4 mg/animal. For IV administration, the AFD.v14.C + TP
octamer was formulated as 10 mM sodium succinate, 10% trehalose, and 0.05% Tween-20 (pH
5.0).

[00357] Ocular tissues were collected from Groups 1, 2, and 3. One animal (2 eyes) from
Group 1 and two animals (4 eyes) from each of Groups 2 and 3 were euthanized at the following
times after dosing: Group 1 — days 1 (24 hours), 2, 4, and 8; Groups 2 and 3 — days 1 (24
hours), 4, 8, 12, and 20. After euthanasia, both eyes were enucleated, and vitreous humor,
aqueous humor, and retinal tissue were collected from both eyes. The entire retinal layer was
collected using filter paper days after flash freezing of the eyes. The AFD.v14 and AFD.v14.C
+ TP octamer concentrations were determined in the vitreous and aqueous humor and retinal
tissues.

[00358] All blood samples (approximately 1 mL) were collected via a femoral or cephalic
vein. Samples were drawn at the following times after IVT or IV dosing: Group 1 — 1 hour, 6
hours, and days 1 (24 hours), 2, 3, 4, 5, and 7; Groups 2 and 3 — 1 hour, 6 hours, and days 1 (24
hours), 2, 4, 6, 8, 12, and 20; Group 4 — 1 hour, 6 hours, and days 1 (24 hours), 2, 4, 7, 11, 14,
17, 21, 24, and 28. Within one hour of blood collection, samples were clotted at room
temperature, and serum was separated by centrifugation and stored at -60°C to -80°C.

[00359] Details of the study protocol are set forth in Table 14.

Table 14. Cynomolgus Monkey pK Study Parameters

Group Dose Route Number Ocular time Serum time points
of points (days)
Animals
1 5 mg/eye IVT 4 1,2,4,8 land6hr; 1,2, 3, 4,
(bilateral) 5,7 days
2 1 mg/eye IVT 10 1,4,8,12,20 6hr;1,2,4,5,8, 12,
(bilateral) 20 days
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Group Dose Route Number Ocular time Serum time points
of points (days)
Animals
3 4 mg/eye IVT 10 1,4,8,12,20 6hr;1,2,4,6,8, 12,
(bilateral) 20 days
4 0.4 mg/animal | IV 4 n/a 6hr; 1,2, 4,7, 11, 14,
17, 21, 24, 28 days

b. Pharmacokinetics Assay for AFD.vi4 and AFD.vi4.C + TP octamer

[00360] A Gyrolab XP assay was used to quantify AFD.v14 and AFD.v14.C + TP
octamer in cynomolgus monkey serum, vitreous humor, aqueous humor, and retinal
homogenate. Samples were diluted 1:4 — 1:3000 in sample buffer (phosphate buffered saline
(PBS), 0.5% bovine serum albumin (BSA), 15 ppm Proclin (Sigma-Aldrich), 0.05% Tween 20,
0.25% CHAPS, 50 pg/mL mulgG (Equitech Bio, Cat. #SLM66), 5 mM EDTA (pH 7.4)). The
AFD.v14 and AFD.v14.C + TP octamer standard curves were prepared by serially diluting
AFD.v14 or AFD.v14.C + TP octamer from 2.06 - 1500ng/mL in sample buffer. Capture and
detection reagents were applied at 100 ug/mL of biotin-conjugated goat anti-human IgG (HC +
LC, Bethyl, Cat#A80-319B) in PBS/0.01% Tween 20/0.02% NaN3; and Alexa-anti-CDR (clone
234, Genentech) at 25 nM in Rexxip F (Gyrolab). The assay was run on a Gyrolab Bioaffy 200
CD, and wash steps used PBS/0.01% Tween 20/0.02% NaNj; followed by Gyros pH 11 wash
buffer. The instrument was run and data analyzed as described by the manufacturer with a 1%
PMT setting. The concentrations of AFD.v14 and AFD.v14.C + TP octamer were determined
from a five-parameter fit of its standard curve. The minimum quantifiable concentration was
8.24 ng/mL (0.16 nM) for AFD.v14 and AFD.v14.C + TP octamer in cynomolgus monkey
serum, vitreous humor, aqueous humor and retinal homogenate.

[00361] The vitreous humor, aqueous humor, and retinal pK results are set forth in
Figures 29A (vitreous) and 29B (vitreous, normalized), Figures 30A (aqueous) and 30B
(aqueous, normalized), and Figures 31A (retina) and 31B (retina, normalized) and in Tables 15-

17 below.

Table 15. Vitreous PK for AFD.v14 control (Group 1) and AFD.v14.C + TP octamer (Groups 2
and 3)

Group Dose Ty AUC AUC/dose Ty, ext’ Vss Cl
(ng/eye) | (days) | (Day*ng/mL) | (Day*ug/mL/mg (mL) | (mL/day)
dose)
1 5000 2.7 -- -- -- 3 0.79
2 1000 3.5 2530 2100 13 2.3 0.47
3 4000 5 7730 1980 1.9 34 0.46

E3N
increase compared to control
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Table 16. Aqueous PK for AFD.v14.C + TP octamer

Group Dose Ty AUC Vz (mL) CI/F
(ng/eye) | (days) | (Day*pg/mL) (mL/Day)

2 1000 3 434 12 2.73

3 4000 5.2 1430 20 2.58

Table 17. Retinal PK for AFD.v14.C + TP octamer

Group Dose Ty AUC Vz (mL) CI/F
(ng/eye) | (days) | (Day*pg/mL) (mL/Day)
2 1000 3.6 31 196 38
3 4000 59 98 309 36

[00362] As can be seen from Table 15, the vitreal terminal half-life for both Group 2 (3.5
days) and Group 3 (5 days) was longer than that of the unconjugated AFD.v14 control (Group
1), and longer than the average half-life of unconjugated lampalizumab and ranibizumab Fabs
(about 2.34 days). The average AUC/mg-dose for conjugated AFD.v14 Groups 2 and 3 (about
2040) was higher than the average AUC/mg-dose for the unconjugated lampalizumab Fab
(about 1733). Based on vitreal terminal half-life, the 4.0 mg/eye dose cleared more slowly than
the 1.0 mg/eye dose. As can be seen from Tables 16 and 17, and Figures 30 and 31, a longer
terminal half-life was also observed in aqueous humor and retina for Groups 2 and 3 (conjugated
AFD.v14), as compared to unconjugated Fab.

[00363] The serum pK results for Groups 1-3 are set forth in Figures 32A and 32B
(normalized), and the serum pK results for Group 4 are set forth in Figure 32C.

[00364] As can be seen from Figures 32A and 32B, the serum pK curves for Groups 2
and 3 (AFD.v14.C + TP octamer) are parallel to each other (Figure 32A), and overlap after dose
normalization (Figure 32B). The serum AUC for Groups 2 and 3 is dose proportional, up until
the last measured time point.

[00365] The terminal half-life for Group 4 (AFD.v14.C + TP octamer; IV dose) was 7.5
days, and the clearance was 15.8 mL/day (5.64 mL/kg/day (average weight of Group 4 monkeys
was 2.8 kg)). On measurement days 21, 24, and 28, the serum concentration dropped below the

limit of detection for 3 out of the 4 Group 4 monkeys.

¢. Pharmacodynamics Assay for factor D in Cynomolgus Monkey Serum

[00366] A sandwich ELISA was used to quantify factor D (fD) in cynomolgus monkey
serum, vitreous humor, aqueous humor and retinal homogenate. Mouse anti-human factor D
clone 4676 (Genentech) was diluted to 1 pg/mL in coating buffer (0.05M Sodium Carbonate,
pH 9.6) and incubated overnight at 4°C on 384-well Maxisorp plates (Thermo Scientific, Cat#.
464718). Plates were washed with PBS plus 0.05% Tween 20 and blocked during a 2 hour
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incubation with PBS plus 0.5% bovine serum albumin (BSA). This and all subsequent
incubations were performed at room temperature with gentle agitation. The cynomolgus monkey
fD standard curve was prepared by serially diluting fD from 0.04 - 5 ng/mL in sample buffer
(assay buffer supplemented with 500 ng/mL of the AFD.v14 therapeutic and 50 pg/mL mouse
IgG). The serum samples and controls were diluted to a minimum of 1:100 in sample buffer.
The vitreous humor, aqueous humor, and retinal homogenate samples and controls were diluted
to a minimum of 1:10 in sample buffer. The diluted standards, controls, and samples were then
incubated on the plates for 2 hours, and plate-bound fD/AFD. Ab complex was detected using
biotin-conjugated mouse-anti-CDR mAb to AFD.Ab (clone 242, 1pg/mL) for one hour followed
by High Sensitivity SA-HRP (3 ng/mL, Pierce Cat.#21130) also for one hour. After a final
wash, tetramethyl benzidine (Moss, Cat.# TMBE-1000) was added and color was developed for
10-15 minutes, and the reaction was stopped with 1 M phosphoric acid. The plates were read at
450 nm with a 620 nm reference using a microplate reader. The concentrations of D were
determined from a four parameter fit of the standard curve. The minimum quantifiable
concentration in cynomolgus monkey serum was 3.9 ng/mL (0.16 nM). The minimum
quantifiable concentration in cynomolgus monkey vitreous humor, aqueous humor and retinal
homogenate was 0.39 ng/ml (0.016nM).

[00367] The average serum fD and AFD.v14.C + TP octamer concentrations for Groups
2, 3, and 4 are set forth in Figure 33A. As can be seen from Figure 33 A, the serum fD
concentration was higher than the AFD.Ab concentration at all time points tested. These results
indicate that systemic AP complement activity is maintained in all groups.

[00368] The average ocular fD and AFD.v14.C + TP octamer concentrations for Groups 2
and 3 are set forth in Figure 33B. As can be seen from Figure 33B, the AFD.Ab concentration
in the vitreous humor, aqueous humor, and retinal homogenate exceeded the fD concentration at

all time points tested.

Example 15: Potency of Anti-Factor D Antibody Variants and Conjugates for Inhibition
of Factor D

[00369] The potency of AFD.Ab variants or conjugates comprising a Cys-modified Fab
variant for inhibition of Factor D are determined in a time-resolved fluorescence energy transfer
(TR-FRET) assay of Factor D-dependent factor B activation.

[00370] The Cys-modified AFD.v14 variant (AFD.v14.C), and the AFD.v8 variant
containing the Cys-modified HC (SEQ ID NO: 30) prepared in Example 7 (the “Cys-modified

AFD.v8 variant” or “AFD.v8.C”) were each conjugated with a maleimide-functionalized multi-
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armed PEG tetramer (Sunbright® PTE-400MA from NOF America Corp.) according to the
procedure set forth in Example 8, to form conjugates (referred to hereinafter as the “AFD.v14
tetramer” or the “AFD.v8 tetramer”, respectively).

[00371] Dilutions of the AFD.Ab Fab variant, conjugate, or Fab control were prepared in
enzymatic reaction buffer (ERB; 75 mM NaCl, 1 mM MgCl2, 25 mM Tris, 0.005% polysorbate
20, pH 7.3) at a 4x concentration and combined in equal volumes with 0.5 nM or 0.2 nM factor
D (125 pM or 50 pM, respectively) (fD, Complement Technology; Tyler, TX) or ERB (no
enzyme control). Ranibizumab (anti-VEGF) was used as the negative control. The Factor
D/AFD.Ab or Factor D/conjugate mixtures (7 ul/well) were added to 364-well Proxiplate F plus
black plates (Perkin Elmer Health Sciences; Waltham, MA) followed by 7 pl/well of substrate.
The substrate consisted of a mixture of C3b (Complement Technology) at 7 pug/mL (40 nM) and
factor B (Complement Technology) at 1 ug/mL (15 nM). The AFD.Ab Fab or conjugate,
enzyme, cofactor, and substrate were incubated for 45 minutes at room temperature with gentle
agitation. The reaction was stopped with 7 ul/well of a detection reagent cocktail mixture
consisting of biotinylated anti-factor Bb (2F12, GNE PR0282909) at 8 nM, Europium-
conjugated anti-factor Ba (custom conjugation of 1C3, GNE PR0O282908 by Life Technologies;
Madison, WI) at 4 nM, and streptavidin-Alexa 647 at 25 nM. The plate was incubated at room
temperature in the dark for 30 minutes. Time-resolved fluorescence energy transfer was
detected with a PHER Astar FS microplate reader (BMG LabTech; Cary, NC) by exciting at 337
nm and detecting Europium emission at 620 nm and Alexa fluor emission at 665 nm. The
AFD.Ab or conjugate concentrations causing half-maximal inhibition (IC50) were determined
by nonlinear regression analysis using a four-parameter fit model (KaleidaGraph Synergy
Software; Reading, PA).

[00372] Inhibition curves for the TR-FRET assay are shown in Figure 34A (Table 18).
Lampalizumab has an IC50 for inhibition of Factor D-dependent fB activation of 24 pM, and the
standard error in IC50 is + 25%. The IC50 for AFD.v8 and AFD.v14 is comparable to that
measured for lampalizumab. See Figure 34A (Table 18). The difference in IC50 for the
conjugated Cys-modified AFD.Ab versions (AFD.v8 tetramer and AFD.v14 tetramer) compared
to the unconjugated Fab is likely due to difficulty in handling more viscous PEGylated
molecules (Figure 34A, Table 18).
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Table 18: IC50 of Factor D-dependent Factor B Activation (50 pM {D)

Molecule Average 1C50
fB Activation
(PM)
AFD.v8 27.65
AFD.v14 34.03
AFD . v8 tetramer 11.03
AFD.v14 tetramer 14.77
Ranibizumab n/a
Lampalizumab 24.38

[00373] The potency of the AFD.v14.C + TP octamer for inhibition of Factor D was also
determined in a TR-FRET assay of Factor D-dependent factor B activation using the procedure
described above, with addition of 125 pM fD. The IC50 for the AFD.v14.C + TP octamer
(AFD.v14.C + TP octamer) was compared to AFD.v14, Cys-modified AFD.v14
(*AFD.v14.C”), and lampalizumab. Ranibizumab was used as the negative control. The results

are set forth in Figure 34B and Table 19.

Table 19: IC50 of Factor D-dependent Factor B Activation (125 pM D)

Molecule Average 1C50
fB Activation
(pM)
Lampalizumab 72
AFD.v14 87

AFD.v14 TP octamer (S200 pool) | 104
AFD.v14 TP octamer (CEX pool) 77
AFD.v14.C 72
Ranibizumab n/a

" Obtained following purification using SEC on a Sephacryl S-200 HR (GE Healthcare) column.

"Obtained following CEX enrichment (Example 10).

[00374] The IC50 of the AFD.v14 TP octamer (both S300 pool and CEX pool) is potent,
and is comparable to that measured for unconjugated Fab (lampalizumab, AFD.v14,
AFD.v14.C). Enrichment of the AFD.v14 TP octamer using cation exchange chromatography

resulted in a more potent product.

Example 16;: Effect of Anti-Factor D Antibody Variants and Conjugates on Systemic
Alternative Complement Pathway Activity
[00375] Lampalizumab has previously been shown to transiently inhibit systemic

complement function in cynomolgus monkeys (see Loyet, et al., J. Pharmacol. Exp. Ther.,
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2014, Vol. 351, pp. 527-537). In the current example, the effect of intravitreal administration of
an anti-Factor D antibody variant or an AFD.Ab conjugate on systemic alternative complement

pathway (AP) activity was evaluated in cynomolgus monkeys.

a. Pharmacokinetic/Pharmacodynamic Studies in Cynomolgus Monkeys

[00376] The AFD.Ab variant and conjugate were administered by a single-dose IVT or
intravenous injection to male cynomolgus monkeys (M. fascicularis) of Chinese origin to assess
the pharmacokinetics (PK) and pharmacodynamics (PD) of the molecules. These studies were
conducted at Covance Laboratories (Madison, WI). All procedures were conducted in
compliance with the US Department of Agriculture Animal Welfare Act Regulations (9 CFR 3),
Guide for the Care and Use of Laboratory Animals, and the Office of Laboratory Animal
Welfare.

[00377] Four studies were performed. In the first (control) study (Study 1, n=10),
lampalizumab was administered to both eyes, in two 50 uL IVT doses, separated by 15 minutes.
These animals received 10 mg/eye for a total of 20 mg/animal. Blood was collected predose
(day -2) and post dose at the following time points: 45 minutes, and 2, 6, 10, 24, 34, 48, 96,
120, 154, 192, 288, and 384 hours. After blood collections at 24, 48, 120, 192, and 384 hours,
two animals per group were removed from the study and euthanized to collect ocular matrix.
The lampalizumab control Study has previously been described in Loyet, et al., J. Pharmacol.
Exp. Ther., 2014, 351:527-537.

[00378] In Study 2 (n=3), AFD.v14 was administered to both eyes, in two 50 uL. IVT
doses, separated by 15 minutes. These animals received 25 mg/eye for a total of 50 mg/animal.
Blood was collected predose (day -1 and -3) and post dose at the following time points: 30
minutes, and 2, 8, 24, 48, and 96 hours.

[00379] In Study 3 (n=10), the AFD.v14.C + TP octamer was administered to both eyes,
in two 50 uL IVT doses, separated by 15 minutes, to provide 3.9 mg/eye of AFD.v14, for a total
of 7.8 mg/animal of AFD.v14. Blood was collected predose (week -1 and week -2) and post
dose at the following time points: 1, 6, 24, 48, 72, 96, 144, 192, 288, and 480 hours. Two
animals per group at each time point (at 24, 96, 192, 288, and 480 hours) were removed from
the study and euthanized to collect ocular matrix.

[00380] In Study 4, the AFD.v14.C + HG octamer was administered to both eyes in two
50 uL IVT doses, separated by 15 minutes, to provide either 7.1 mg/eye of AFD.v14 (n=2) or
11.8 mg/eye of AFD.v14 (n=1), for a total of 14.2 mg/animal or 23.6 mg/animal of AFD.v14.
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Blood was collected predose (day -7 and -1) and post dose at the following time points: 1, 6, 24,
96, and 168 hours.

[00381] For all studies, predose and postdose serum samples were collected from each
animal via the femoral vein for PK and PD analyses. At each time point, whole blood was
collected into serum separator tubes, allowed to clot at ambient temperature for at least 20
minutes, then centrifuged in a refrigerated centrifuge set at a temperature range of 2°C—8°C. The
serum was harvested within 20 minutes of centrifugation and stored between —60°C and —80°C

until analysis.

b. Total AFD.v14/conjugate analysis

[00382] A Gyrolab XP assay was used to quantify AFD.v14, AFD.v14.C + TP octamer,
and AFD.v14.C + HG octamer in cynomolgus monkey serum. Samples were diluted 1:4 —
1:3000 in sample buffer (phosphate buffered saline (PBS), 0.5% bovine serum albumin (BSA),
15 ppm Proclin (Sigma-Aldrich), 0.05% Tween 20, 0.25% CHAPS, 50 pg/mL mulgG (Equitech
Bio, Cat. #SLM66), 5 mM EDTA (pH 7.4)). The AFD.v14 and AFD.v14 TP and HG conjugate
standard curves were prepared by serially diluting AFD.v14, AFD.v14.C + TP octamer, or
AFD.v14.C + HG octamer from 2.06 - 1500ng/mL in sample buffer. Capture and detection
reagents were applied at 100 pg/mL of biotin-conjugated goat anti-human IgG (HC + LC,
Bethyl, Cat#A80-319B) in PBS/0.01% Tween 20/0.02% NaNj; and Alexa-anti-CDR (clone 234,
Genentech) at 25 nM in Rexxip F (Gyrolab). The assay was run on a Gyrolab Bioaffy 200 CD,
and wash steps used PBS/0.01% Tween 20/0.02% NaNj3 followed by Gyros pH 11 wash buffer.
The instrument was run and data analyzed as described by the manufacturer with a 1% PMT
setting. The concentrations of AFD.v14, AFD.v14.C + TP octamer, and AFD.v14.C + HG
octamer were determined from a five-parameter fit of its standard curve. The minimum
quantifiable concentration was 8.24 ng/mL (0.16 nM) for AFD.v14, AFD.v14.C + TP octamer,

and AFD.v14.C + HG octamer in cynomolgus monkey serum.

¢. Pharmacodynamics Assay for factor D in Cynomolgus Monkey Serum

[00383] A sandwich ELISA was used to quantify factor D (fD) in cynomolgus monkey
serum. Mouse anti-human factor D clone 4676 (Genentech) was diluted to 1 ug/mL in coating
buffer (0.05M Sodium Carbonate, pH 9.6) and incubated overnight at 4°C on 384-well
Maxisorp plates (Thermo Scientific, Cat#. 464718). Plates were washed with PBS plus 0.05%
Tween 20 and blocked during a 2 hour incubation with PBS plus 0.5% bovine serum albumin
(BSA). This and all subsequent incubations were performed at room temperature with gentle

agitation. The cynomolgus monkey fD standard curve was prepared by serially diluting fD from
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0.04 - 5 ng/mL in sample buffer (assay buffer supplemented with 500 ng/mL of the AFD.v14
therapeutic and 50 pg/mL mouse Ig@G). The serum samples and controls were diluted to a
minimum of 1:100 in sample buffer. The diluted standards, controls, and samples were then
incubated on the plates for 2 hours, and plate-bound fD/AFD. Ab complex was detected using
biotin-conjugated mouse-anti-CDR mAb to AFD.Ab (clone 242, 1pg/mL) for one hour followed
by High Sensitivity SA-HRP (3 ng/mL, Pierce Cat.#21130) also for one hour. After a final
wash, tetramethyl benzidine (Moss, Cat.# TMBE-1000) was added and color was developed for
10-15 minutes, and the reaction was stopped with 1 M phosphoric acid. The plates were read at
450 nm with a 620 nm reference using a microplate reader. The concentrations of fD were
determined from a four parameter fit of the standard curve. The minimum quantifiable

concentration in cynomolgus monkey serum was 3.9 ng/mL (0.16 nM).

d. AP Hemolysis Assay

[00384] The ability of AFD.v14 and AFD.v14.C + TP octamer to inhibit AP activity was
evaluated in a hemolytic assay in which serum (either human or monkey) was combined with
rabbit erythrocytes, as designed and described by Pangburn (Methods Enzymol, 1988, 162:639—
653) and Katschke et al. (J. Biol. Chem., 2009, 284:10473-10479). To ensure complement
activation did not occur through the classic complement pathway (CP), C1g-depleted human
serum (Complement Technologies, Tyler, TX) was used, and the buffer included EGTA to
chelate calcium, a cation essential for CP activity.

[00385] Clg-depleted human serum was used to activate the AP. The concentration of fD
present in 10% C1q-depleted human serum was 9.6 nM in-well, a value in agreement with
previously reported fD levels in serum (Barnum, et al., J. Immunol. Methods, 1984, 67:303-309;
Loyet et al., Invest. Ophthalmol. Vis. Sci., 2012, 53:6628-6637).

e. Determination of Inhibition of Systemic AP Activity in AFD.vi4.C + HG octamer -Treated
Cynomolgus Monkey Serum

[00386] To evaluate the time course and dose dependency of any potential inhibition of
systemic AP activity subsequent to dosing with AFD.v14.C + HG octamer or AFD.v14.C + TP
octamer, either a plate-based WIESLAB Complement System AP ELISA (the data from this
assay are referred to in Figure 35 as “% AP complement activity”™) or an ex vivo assay similar to
the in vitro AP hemolysis assay described above was performed (the data from this assay are
referred to in Figure 35 as “% relative hemolysis.”). In this assay, however, instead of adding a
dilution curve of exogenous AFD.v14.C + HG octamer or AFD.v14.C + TP octamer to the

serum samples, the samples themselves were serially diluted, with any inhibition of hemolytic
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activity attributed to the injected dose of AFD.v14.C + HG octamer or AFD.v14.C + TP
octamer.

[00387] Erythrocytes were prepared, and the assay was performed, as described above,
for the AP hemolysis assay with the following modifications. To determine the absorbance
corresponding to maximum lysis, total lysis controls were prepared with sterile water (80
ul/well), whereas GVB was added to all other wells (50 pl). Cynomolgus monkey serum
samples were serially diluted 1:1.5 over six points and added along with a negative control
(buffer only) to 96-well U-bottom polypropylene plates (30 ul/well). The total lysis controls
represented maximum (100%) hemolysis. Data points were collected in triplicate, and the mean
percent maximum hemolysis was plotted against the reciprocal of the final serum dilution in the
assay. The 50% maximal hemolysis (AH50) values, defined as 50% maximal hemolysis, were
determined by nonlinear regression analysis using a four-parameter fit model. For those curves
that did not reach saturation, the AH50 was estimated using a curve fit in which the upper
asymptote was fixed at 100%. The percent relative hemolysis was calculated for each individual
time point as [(postdose AHS50 for the individual time point)/(predose AH50)] x 100. The AHS50
value for serum from each individual normal cynomolgus monkey can vary as much as 2-fold
from the overall average of AH50 values. Therefore, the predose and postdose samples from
each study animal were run on the same assay plate to ensure that postdose changes in AP

activity were directly compared with the individual animal’s baseline complement activity.

1 Results

[00388] The percent relative hemolysis in comparison to total fD and the therapeutic
active is shown in Figures 35A (lampalizumab, 10 mg/eye), 35B (AFD.v14, 25 mg/eye), and
35C (AFD.v14.C + TP octamer, 3.9 mg/eye). The lampalizumab data (Figure 35A) is
comparative data obtained following IVT administration of 10 mg/eye of lampalizumab, as
described in Loyet, et al., J. Pharmacol. Exp. Ther., 2014, 351:527-537). As can be seen from
Figure 35B, administration of 25 mg/eye of AFD.v14 transiently inhibited systemic AP activity,
with activity returning to baseline by 24 hours post administration, similar to results previously
observed for lampalizumab (Figure 35A). In comparison, no systemic AP inhibition was
observed following administration of 3.9 mg/eye of the AFD.v14.C + TP octamer (Figure 35C).
Without wishing to be bound to any particular theory, it is believed that the slower clearance
from the eye obtained with the conjugate compared to Fab (e.g., lampalizumab and AFD.v14)
allows fD to saturate the AFD.Ab at earlier time points, preventing systemic complement

inhibition.
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[00389] The percent relative AP complement activity in comparison to total fD and total
conjugate is shown in Figures 35D (AFD.v14.C + HG octamer, 7.1 mg/eye) and 35E
(AFD.v14.C + HG octamer, 11.8 mg/eye). As can be seen from these figures, negligible
systemic complement inhibition was observed for the AFD.v14.C + HG octamer for IVT dosage
up to 11.8 mg/eye. Due to the slower clearance from the eye, the conjugate concentration
remains below the molar concentration of fD, in particular at time points earlier than 10 hours.
This is in contrast to similar eye-dosed concentrations of the AFD.Ab Fab in which at these
early time points the molar concentration exceeds the molar fD concentration and leads to
systemic AP inhibition.

[00390] Those skilled in the art will recognize, or be able to ascertain using no more than
routine experimentation, many equivalents to the specific embodiments of the disclosure
described herein. Such equivalents are intended to be encompassed by the following claims.

[00391] Although the foregoing disclosure has been described in some detail by way of
illustration and example for purposes of clarity of understanding, the descriptions and examples
should not be construed as limiting the scope of the disclosure. The disclosures of all patent and
scientific literatures cited herein are expressly incorporated in their entirety by reference.

[00392] The foregoing written specification is considered to be sufficient to enable one
skilled in the art to practice the disclosure. The present disclosure is not to be limited in scope
by the construct deposited, since the deposited embodiment is intended as a single illustration of
certain aspects of the disclosure and any constructs that are functionally equivalent are within
the scope of this disclosure. Indeed, various modifications of the disclosure in addition to those
shown and described herein will become apparent to those skilled in the art from the foregoing

description and fall within the scope of the appended claims.
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WE CLAIM:

1. A conjugate comprising one or more anti-Factor D antibody variant
covalently linked to one or more polyols, wherein:

at least one anti-Factor D antibody variant in the conjugate comprises
substitution of at least one target aspartic acid (D or Asp) residue within a hypervariable region
(HVR) of a reference anti-Factor D antibody, wherein the target Asp residue is identified as
prone to isomerization and the substitution is Asp to Glutamic acid (E or Glu), and wherein each
antibody variant exhibits improved stability without significant loss of Factor D binding affinity
when compared to the reference anti-Factor D antibody; and

the polyol is a multi-armed polyol.

2. The conjugate according to claim 1, wherein the Asp residue is within an

Asp-Xaa motif, wherein Xaa is Asp, Gly, His, Ser or Thr.

3. The conjugate according to claim 2, wherein the target Asp residue is the

first Asp of an Asp-Asp motif.

4. The conjugate according to claim 1, wherein at least one antibody variant
in the conjugate further comprises substitution of serine (S or Ser) for additional at least one Asp
residue within a HVR of a reference anti-Factor D antibody, wherein the resulting antibody
variant has lower negative charge and exhibits improved solubility when compared to the

reference anti-Factor D antibody.

5. The conjugate according to claim 1, wherein at least one antibody variant
in the conjugate further comprises one or more Ser substitution for deamidation prone

asparagine (N or Asn) residue within a HVR of a reference anti-Factor D antibody.

6. The conjugate according to claim 1, wherein the reference anti-Factor D

antibody comprises the light chain variable domain sequence of SEQ ID NO:3.

7. The conjugate according to claim 6, wherein the reference anti-Factor D

antibody further comprises the heavy chain variable domain sequence of SEQ ID NO:4.

8. The conjugate according to claim 7, wherein the reference anti-Factor D
antibody comprises the light chain sequence of SEQ ID NO:1 and the heavy chain sequence of SEQ
ID NO:2.
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9. The conjugate according to claim 7, wherein the reference anti-Factor D
antibody comprises the light chain sequence of SEQ ID NO:1 and a heavy chain sequence selected
from the group consisting of SEQ ID NOs: 34-53 and 115.

10. The conjugate according to claim 8 or claim 9, wherein at least one
antibody variant in the conjugate comprises a light chain HVR1 (HVR-L1) sequence of SEQ ID
NO:11 and a heavy chain HVR2 (HVR-H2) sequence of SEQ ID NO:12.

11. The conjugate according to claim 10, wherein the antibody variant further

comprises a light chain HVR3 (HVR-L3) sequence of SEQ ID NO:13.

12. The conjugate according to claim 8 or claim 9, wherein at least one
antibody variant in the conjugate comprises a light chain HVR1 (HVR-L1) sequence of SEQ ID
NO: 14 and a heavy chain HVR2 (HVR-H2) sequence of SEQ ID NO:12.

13. The conjugate according to claim 12, wherein the antibody variant further

comprises a heavy chain HVR3 (HVR-H3) sequence of SEQ ID NO:15.

14. A conjugate comprising one or more anti-Factor D antibody variant
covalently linked to one or more polyols, wherein:

at least one anti-Factor D antibody variant in the conjugate comprises
substitution at one or more positions within the HVRs of a reference anti-Factor D antibody,
wherein said reference anti-Factor D antibody comprises light chain HVR-1 comprising the
sequence ITSTDIDDDMN (SEQ ID NO: 5), light chain HVR-2 comprising the sequence
GGNTLRP (SEQ ID NO: 6), light chain HVR-3 comprising the sequence LQSDSLPYT (SEQ
ID NO: 7), heavy chain HVR-1 comprising the sequence GY TFTNYGMN (SEQ ID NO: 8),
heavy chain HVR-2 comprising the sequence WINTYTGETTY ADDFKG (SEQ ID NO: 9), and
heavy chain HVR-3 comprising the sequence EGGVNN (SEQ ID NO: 10 ), and wherein said
substitution is one or more of the following: (a) amino acid at position 5 of SEQ ID NO: 5is S
(a, b, and ¢ disclosed in SEQ ID NO: 22); (b) amino acid at position 7 of SEQ ID NO: 5 is E; (¢)
amino acid at position 8 of SEQ ID NO: 5 is S; (d) amino acid at position 13 of SEQ ID NO: 9
is E (SEQ ID NO: 23); (e) amino acid at position 4 of SEQ ID NO: 7 is E (SEQ ID NO: 24); or
(f) amino acid at position 5 of SEQ ID NO: 101s S (SEQ ID NO: 25); and

the polyol is a multi-armed polyol.
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15. The conjugate according to claim 14, wherein said substitution is selected
from the group consisting of:

(1) substitutions (b)-(d);

(i1) substitutions (b)-(e);

(ii1) substitutions (a)-(d); and

(iv) substitutions (a)-(d) and (f).

16. The conjugate according to claim 14 or claim 15, wherein the variant
comprises a heavy chain constant domain amino acid sequence selected from the group

consisting of SEQ ID NOs: 54-74 and 116.

17. A conjugate comprising one or more anti-Factor D antibody covalently
linked to one or more polyols, wherein:
at least one anti-Factor D antibody in the conjugate is independently selected
from the group consisting of:
a) an anti-Factor D antibody comprising a light chain variable domain
amino acid sequence of SEQ ID NO:16, 18 or 19; and
b) an anti-Factor D antibody comprising a heavy chain variable domain
amino acid sequence of SEQ ID NO:17 or 20; and

the polyol is a multi-armed polyol.

18. The conjugate according to claim 17, wherein at least one anti-factor D
antibody in the conjugate comprises a light chain variable domain amino acid sequence of SEQ
ID NO:16, 18 or 19 and a heavy chain variable domain amino acid sequence of SEQ ID NO:17
or 20.

19. The conjugate according to claim 18, wherein the light chain variable
domain amino acid sequence is according to SEQ ID NO:19 and the heavy chain variable

domain amino acid sequence is according to SEQ ID NO:17.

20. The conjugate according to claim 18, wherein the light chain variable
domain amino acid sequence is according to SEQ ID NO:19 and the heavy chain variable

domain amino acid sequence is according to SEQ ID NO:20.
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21. The conjugate according to any one of claims 17-20, wherein at least one
anti-Factor D antibody comprises a heavy chain constant domain amino acid sequence selected

from the group consisting of SEQ ID NOs: 55-74 and 116.

22. A conjugate comprising one or more anti-Factor D antibody covalently
linked to one or more polyols, wherein:

at least one anti-Factor D antibody in the conjugate has a variable light chain
comprising a HVR-L1 having the sequence of SEQ ID NO:11 or 14, a HVR-L2 having the
sequence of SEQ ID NO:6, and a HVR-L3 having the sequence of SEQ ID NO:7 or 13; and a
variable heavy chain comprising a HVR-H1 having the sequence of SEQ ID NO:8, aHVR-H2
having the sequence of SEQ ID NO:9 or 12, and a HVR-H3 having the sequence of SEQ ID
NO:10 or 15; and

the polyol is a multi-armed polyol.

23. The conjugate according to claim 22, wherein each anti-Factor D
antibody in the conjugate is independently selected from the group consisting of:

(1) an anti-Factor D antibody having a variable light chain comprising a
HVR-L1 having the sequence of SEQ ID NO:14, a HVR-L2 having the sequence of SEQ ID
NO:6, and a HVR-L3 having the sequence of SEQ ID NO:7; and a variable heavy chain
comprising a HVR-H1 having the sequence of SEQ ID NO:8, a HVR-H2 having the sequence
of SEQ ID NO:12, and a HVR-H3 having the sequence of SEQ ID NO:10; and

(i1) an anti-Factor D antibody having a variable light chain comprising a
HVR-L1 sequence of SEQ ID NO: HVR-L1 having the sequence of SEQ ID NO: 14, aHVR-L2
having the sequence of SEQ ID NO:6, and a HVR-L3 having the sequence of SEQ ID NO:7;
and a variable heavy chain comprising a HVR-H1 having the sequence of SEQ ID NO:8, a
HVR-H2 having the sequence of SEQ ID NO:12, and a HVR-H3 having the sequence of SEQ
ID NO:15.

24, The conjugate according to claim 22 or claim 23, wherein at least one
anti-Factor D antibody has a heavy chain constant domain amino acid sequence selected from

the group consisting of SEQ ID NOs: 55-74 and 116.

25. A conjugate comprising one or more anti-Factor D antibody covalently

linked to one or more polyols, wherein:
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at least one anti-Factor D antibody in the conjugate is selected from the group
consisting of:

(1) an anti-Factor D antibody having a light chain having the amino acid
sequence of SEQ ID NO: 26 and a heavy chain having the amino acid sequence of SEQ ID NO:
27;

(i1) an anti-Factor D antibody having a light chain having the amino acid
sequence of SEQ ID NO: 28 and a heavy chain having the amino acid sequence of SEQ ID NO:
29;

(iii) an anti-Factor D antibody having a light chain having the amino acid
sequence of SEQ ID NO: 26 and a heavy chain having the amino acid sequence of SEQ ID NO:
30;

(iv) an anti-Factor D antibody having a light chain having the amino acid
sequence of SEQ ID NO: 26 and a heavy chain having the amino acid sequence of SEQ ID NO:
31;

(v) an anti-Factor D antibody having a light chain having the amino acid
sequence of SEQ ID NO: 26 and a heavy chain having an amino acid sequence selected from the
group consisting of SEQ ID NOs: 75-92 and 117,

(vi) an anti-Factor D antibody having a light chain having the amino acid
sequence of SEQ ID NO: 28 and a heavy chain having the amino acid sequence of SEQ ID NO:
32;

(vii) an anti-Factor D antibody having a light chain having the amino acid
sequence of SEQ ID NO: 28 and a heavy chain having the amino acid sequence of SEQ ID NO:
33; and,

(vii) an anti-Factor D antibody having a light chain having the amino acid
sequence of SEQ ID NO: 28 and a heavy chain having an amino acid sequence selected from the
group consisting of SEQ ID NOs: 93-110 and 118; wherein

the polyol is a multi-armed polyol.

26. The conjugate according to claim 25, wherein at least one anti-Factor D
antibody in the conjugate is an anti-Factor D antibody having a light chain having the amino
acid sequence of SEQ ID NO: 28 and a heavy chain having the amino acid sequence of SEQ ID
NO: 32.
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27. The conjugate according to claim 25, wherein at least one anti-Factor D
antibody in the conjugate is an anti-Factor D antibody having a light chain having the amino
acid sequence of SEQ ID NO: 26 and a heavy chain having the amino acid sequence of SEQ ID
NO: 30.

28. The conjugate according to any one of claims 1-27, wherein the anti-
Factor D antibody or the antibody variant is an antibody fragment selected from the group

consisting of Fab, Fab’, Fab’-SH, Fab-C, Fab-C-SH, and combinations thereof.

29. The conjugate according to claim 28, wherein at least one antibody

fragment in the conjugate comprises one cysteine residue at the C’-terminal end.

30. The conjugate according to claim 28, wherein at least one antibody
fragment in the conjugate comprises an amino acid sequence of SEQ ID NO: 21 at the C’-

terminal end.

31. The conjugate according to claim 28, wherein at least one antibody
fragment in the conjugate comprises an amino acid sequence selected from the group consisting

of SEQ ID NOs: 111-114 at the C’-terminal end.

32. The conjugate according to any one of claims 1-31, wherein the polyol is
covalently linked to at least one of the anti-Factor D antibodies or the antibody variants at a free

sulthydryl group of a cysteine residue.

33. The conjugate of claim 32, wherein the cysteine residue is an engineered

cysteine.

34. The conjugate according to claim 32 or claim 33, wherein the cysteine

residue is in a constant domain of the anti-Factor D antibody or the antibody variant.

35. The conjugate according to any one of claims 32 to 34, wherein the

cysteine residue is at the C’-terminal end of the anti-Factor D antibody or the antibody variant.

36. The conjugate according to any one of claims 32 to 35, wherein the
conjugate comprises at least two of the anti-Factor D antibodies or the antibody variants, and the
polyol is covalently linked to each anti-Factor D antibody or antibody variant at a free

sulthydryl group of a cysteine residue.
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37. The conjugate according to any one of claims 1-16, wherein at least one
of the antibody variants comprises substitution of at least one amino acid residue within a
constant domain of the reference anti-Factor D antibody, wherein the amino acid residue is

substituted with Cys.

38. The conjugate according to claim 37, wherein the polyol is covalently

linked to the antibody variant at a free sulthydryl group of the substituted cysteine residue.

39. The conjugate according to any one of claims 1-38, wherein the polyol is
covalently linked to at least one of the anti-Factor D antibodies or the antibody variants at a free

amino group of a lysine residue.

40. The conjugate according to claim 39, wherein the lysine residue is within

a constant domain of the anti-Factor D antibody or the antibody variant.

41. The conjugate according to any one of claims 1-40, wherein at least two

of the anti-Factor D antibodies or the antibody variants are covalently linked to the polyol.

42. The conjugate according to claim 41, wherein at least three of the anti-

Factor D antibodies or the antibody variants are covalently linked to the polyol.

43. The conjugate according to claim 42, wherein at least four of the anti-

Factor D antibodies or the antibody variants are covalently linked to the polyol.

44, The conjugate according to claim 43, wherein at least five of the anti-

Factor D antibodies or the antibody variants are covalently linked to the polyol.

45, The conjugate according to claim 44, wherein at least six of the anti-

Factor D antibodies or the antibody variants are covalently linked to the polyol.

46. The conjugate according to claim 45, wherein at least seven of the anti-

Factor D antibodies or the antibody variants are covalently linked to the polyol.

47. The conjugate according to claim 46, wherein eight of the anti-Factor D

antibodies or the antibody variants are covalently linked to the polyol.
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48. The conjugate according to any one of claims 1-47, wherein the multi-

armed polyol is selected from the group consisting of a dimer, a tetramer, a hexamer, and an

octamer.

49, The conjugate according to claim 48, wherein the multi-armed polyol is
an octamer.

50. The conjugate according to any one of claims 1-49, wherein the polyol is
polyethylene glycol.

51. The conjugate according to claim 50, wherein the polyethylene glycol has
a weight average molecular weight of from about 500 D to about 300,000 D.

52. The conjugate according to claim 51, wherein the polyethylene glycol has
a weight average molecular weight of from about 20,000 D to about 60,000 D.

53. The conjugate according to claim 52, wherein the polyethylene glycol has
a weight average molecular weight of about 40,000 D.

54. The conjugate according to any one of claims 50-53, wherein the
polyethylene glycol has the structure of general formula (Ia):
O——(CH,CH,0),R'R?
CH,
R2R1(OCH2CH2)m—O€CH2—C|)—CH2—O>~(CHZCHZO)mR1R2
Lo
(Ia)
O—(CH,CH,0),R'R?
wherein each m is independently an integer from 3-250; n is an integer from 1-
10; each R' is independently either absent, or is a linking group; and each R? is independently
either hydrogen or a terminal reactive group; wherein at least one R” is a terminal reactive group

and is covalently linked to the anti-Factor D antibody or the antibody variant.

55. The conjugate according to any one of claims 50-53, wherein the

polyethylene glycol has the structure of general formula (Ib):
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1R2
(‘|3H2CH2°)”‘R R (<|3Hz<3HzO)mR1R2 (CH,CH,O)mR'R?
] 7 i
CH, CH, (|3H2
R? R1—(OCH2CH2)m—O—CH2—(ID—CH2—O—CH2—(I3—CH2—O—CH2—C—CHz—O—(CH2CH20)m-R1 R?
<I:H2 ‘|3H2 (|3H2
o]
? ((IDH CH,O)mR'R? (EH CH,O)mR'R?
(CH,CH,0)mR'R? 22 2CH, (Ib)

wherein each m is independently an integer from 3-250; each R’ is independently
either absent, or is a linking group; and each R” is independently either hydrogen or a terminal
reactive group; wherein at least one R? is a terminal reactive group and is covalently linked to

the anti-Factor D antibody or the antibody variant.

56. The conjugate according to any one of claims 50-53, wherein the

polyethylene glycol has the structure of general formula (I1a):

O—(CH,CH,0),R'R?

R2R1(OCH2CH2)m—O*6CHz—ﬁ—CHZ—Oj—(CHZCHZO)mWR2
n

(ITa)
wherein each m is independently an integer of from 3-250; n is an integer from 1-
10; each R' is independently either absent, or is a linking group; and each R? is independently
either hydrogen or a terminal reactive group; wherein at least one R? is a terminal reactive group

and is covalently linked to the anti-Factor D antibody or the antibody variant.
57. The conjugate according to claim 56, wherein n is 6.

58. The conjugate according to any one of claims 50-53, wherein the
polyethylene glycol has the structure of general formula (I1la):
O—(CH,CH,0),,R'R?

CH»

R2R1(OCH2CH2)m—OfCHz—ﬁ—oa—(CHZCHZO)mwR2
n

(I1a)
wherein each m is independently an integer of from 3-250; n is an integer from 1-
10; each R' is independently either absent, or is a linking group; and each R? is independently
either hydrogen or a terminal reactive group; wherein at least one R” is a terminal reactive group

and is covalently linked to the anti-Factor D antibody or the antibody variant.
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59. The conjugate according to claim 58, wherein n is 2.
60. The conjugate according to claim 58, wherein n is 4.
61. The conjugate according to claim 58, wherein n is 6.

62. The conjugate according to any one of claims 50-53, wherein the

polyethylene glycol has the structure of general formula (IVa):

R2R1_(OCH20H2)m_O_CH2 Hzc_o_(CHchzo)m_R1 R2

I

R2R'—(OCH,CHy)m—0O—CH HC—O0—(CH,CH,0)m—R'R?
R?R'—(OCH,CH,)m—0O—CH HC—O—(CH,CH,0)m—R'R?
R?R'—(OCH,CH,)m—O—CH HC—O—(CH,CH,0)m—R'R?

H,C—O—(CH,);—0—CH,
(IvVa)
wherein each m is independently an integer of from 3-250; each R' is
independently either absent, or is a linking group; and each R is independently either hydrogen
or a terminal reactive group; wherein at least one R” is a terminal reactive group and is

covalently linked to the anti-Factor D antibody or the antibody variant.

63. The conjugate according to any one of claims 54-62, wherein m is an
integer of 50-200.

64, The conjugate according to claim 63, wherein m is an integer of 100-150.

65. The conjugate according to any one of claims 54-64, wherein at least one

R'is a linking group, wherein R' and R* when taken together are selected from the group

o o
[ I
g_(CHz)_RZ . é—(CHz)i—NH—RZ . g—(CHz)i—O—C—Rz. §—(CH2)i—O—C—O—R2.

>

consisting of

> > >

l_H —(CH )-—P)—RZ — —H— 2
—(CHp)—O—C—N—R?_ 2) S (CHy—b—o— . — (CHpy—C—N=R
0
I

ﬁ i H |
H 2
E_(CHz)i_H—C—RZ E;(CHz)i_N—C_(CHz)j_RZ . % (CH—N—C—0—R

> >

o 0O

i I | I I
s—(CHz)i—H—C—H—RZ é—C—(CHz)i—C—RZ é—C—(CHZ)i—C—O—RZ
; ; ;and
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o) ¢]
é I H
—C—(CH,)—C—N—R o . oL .
; and combinations thereof, wherein each i is independently an integer of

0-10; and j is an integer of 0-10.

66. The conjugate according to any one of claims 54-65, wherein each R” is
independently selected from the group consisting of a thiol reactive group, an amino reactive

group, and combinations thereof.

67. The conjugate according to claim 66, wherein each R? is independently
selected from the group consisting of a maleimide, a sulfthydryl, a thiol,
trifluoromethanesulfonate, tosylate, aziridine, epoxide, a pyridyl disulfide, succinimidyl ester, -

NH,, an aldehyde, a haloacetate, a haloacetamide, and a para-nitrophenyl carbonate.
68. The conjugate according to claim 67, wherein R” is a maleimide.

69. The conjugate according to any one of claims 54-68, wherein R' and R,

o]

o)
E_ Holl
(CH—N—C—(CHz)—N

when taken together, are © |, 1iis an integer of 0-10; and j is an integer of

0-10.

70. The conjugate according to any one of claims 54-58 or 61-69, wherein at
least seven of the R? groups are covalently linked to one of the anti-Factor D antibodies or the

antibody variants.

71. The conjugate according to claim 70, wherein eight of the R* groups are

covalently linked to one of the anti-Factor D antibodies or the antibody variants.

72. The conjugate according to claim 26 or claim 27, wherein the

polyethylene glycol has the structure of general formula (Ib):

1R2
(<|3H2CHzO)mR R ((I:H2CH20)mR1R2 (CH,CH,O)mR'R?
i i i
CH, CH, CH,

R? R1—(OCH2CH2)m—O—CH2—(ID—CH2—O—CH2—(I3—CH2—O—CH2—C—CHz—O—(CH2CH20)m-R1 R?
(|3H2 (|:H2 (|3H2
o o o

| i
((|3H2CH20)mR1R2 (CH,CH,O)mR'R? (CH,CH,0)mR'R?

(Ib)
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wherein each m is independently an integer from 3 - 250; each R' is
independently either absent, or is a linking group; and each R” is independently either hydrogen
or a terminal reactive group; wherein at least one R” is a terminal reactive group and is

covalently linked to the anti-Factor D antibody or the antibody variant.

73. The conjugate according to claim 72, wherein R' and R?, when taken
o}

o}
S H Ol
(CHR)i—N—C—(CHg}y—N,

together, are © ,1iis an integer of 0-10; and j is an integer of 0-10.
74. The conjugate according to claim 73, wherein 1 is 2 and j is 2.
75. A conjugate according to any one of claims 1-74, wherein the conjugate is

prepared by covalently linking at least one anti-Factor D antibody or antibody variant to the

multi-armed polyol.

76. The conjugate of claim 75, wherein the multi-armed polyol is selected

from the group consisting of a dimer, a tetramer, a hexamer, and an octamer.

77. The conjugate according to claim 75 or claim 76, wherein the polyol is a
polyethylene glycol.
78. A pharmaceutical formulation comprising the conjugate according to any

one of claims 1-77.

79. The pharmaceutical formulation according to claim 78, wherein the

concentration of the anti-Factor D antibody or the antibody variant is at least 100 mg/ml.

80. The pharmaceutical formulation according to claim 79, wherein the

concentration of the anti-Factor D antibody or the antibody variant is at least 200 mg/ml.

81. The pharmaceutical formulation according to claim 80, wherein the

concentration of the anti-Factor D antibody or the antibody variant is at least 300 mg/ml.

82. The pharmaceutical formulation according to claim 78, wherein the
concentration of the anti-Factor D antibody or the antibody variant is from about 50 mg/mL to

about 300 mg/ml.
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83. A long acting delivery device for ocular delivery comprising the
pharmaceutical formulation according to any one of claims 78-82 and a means for delivering the
formulation intravitreally to a patient, whereby the formulation remains effective on site for a

prolonged period of time.

84. Use of the formulation according to any one of claims 78-82 or device of
claim 83 in the manufacture of a medicament for treating a complement-associated disorder in a

subject.

85.  Use according to claim 84, wherein the complement-associated disorder is

systemic.

86. Use according to claim 85, wherein the complement-associated disorder is an

ocular disease.

87. Use according to claim 86, wherein the ocular disease is selected from the
group consisting of age-related macular degeneration (AMD), including dry and wet (non-
exudative and exudative) forms, diabetic retinopathy, ischemia-related retinopathy, choroidal
neovascularization (CNV), uveitis, diabetic macular edema, pathological myopia, von Hippel-
Lindau disease, histoplasmosis of the eye, Central Retinal Vein Occlusion (CRVO), corneal

neovascularization, and retinal neovascularization.

88. Use according to claim 87, wherein the ocular disease is selected from the

group consisting of intermediate dry form AMD and geographic atrophy (GA).
89. The conjugate of any one of claims 1 to 77 for use in therapy.

90. The conjugate of any one of claims 1 to 77 for use in a method of treating a

complement-associated disorder in a subject.

9l. The conjugate of any one of claims 1 to 77 for use in a method of treating a

systemic complement-associated disorder in a subject.

92. The conjugate of claim 91, wherein the complement-associated disorder is a

complement-associated eye condition.

93. The conjugate of claim 92, wherein the complement-associated eye condition

is selected from the group consisting of age-related macular degeneration (AMD), including dry and
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wet (non-exudative and exudative) forms, choroidal neovascularization (CNV), uveitis, diabetic
retinopathy, ischemia-related retinopathy, diabetic macular edema, pathological myopia, von
Hippel-Lindau disease, histoplasmosis of the eye, Central Retinal Vein Occlusion (CRVO), corneal

neovascularization, and retinal neovascularization.

9. The conjugate of claim 92, wherein the complement-associated eye condition

is selected from the group consisting of intermediate dry form AMD and geographic atrophy (GA).

95. A method of treating a complement-associated disorder in a subject
comprising administering to the subject an effective amount of the conjugate of any one of claims 1

to 77, or the pharmaceutical formulation of any one of claims 78 to 82.

96. The method of claim 95, wherein the complement-associated disorder is

systemic.

97. The method of claim 95, wherein the complement-associated disorder is a

complement-associated eye condition.

98. The method of claim 97, wherein the complement-associated eye condition is
selected from the group consisting of age-related macular degeneration (AMD), including dry and
wet (non-exudative and exudative) forms, choroidal neovascularization (CNV), uveitis, diabetic
retinopathy, ischemia-related retinopathy, diabetic macular edema, pathological myopia, von
Hippel-Lindau disease, histoplasmosis of the eye, Central Retinal Vein Occlusion (CRVO), corneal

neovascularization, and retinal neovascularization.

99. The method of claim 97, wherein the complement-associated eye condition is

selected from the group consisting of intermediate dry form AMD and geographic atrophy (GA).

100.  The method of any one of claims 95 to 99, wherein the method comprises
administering the conjugate or pharmaceutical formulation using an implantable port delivery

system.

101.  The method of any one of claims 95 to 100, wherein the method comprises

administering the conjugate or pharmaceutical formulation by intravitreal administration.

102.  The method of claim 101, wherein the intravitreal administration is through a

narrow bore needle.
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103.  The method of claim 102, wherein the narrow bore needle is about 30, 29,

28,27, 26,25, 24, 23, or 22 gauge.

104.  The method of any one of claims 95 to 103, further comprising administering

an additional therapeutic agent to the individual.

105.  The method of claim 104, wherein the additional therapeutic agent is
selected from the group consisting of an ANG2 antagonist, a TIE2 antagonist, a VEGF antagonist,

and a second complement component antagonist.

106.  The method of claim 104, wherein the additional therapeutic agent is an anti-
ANG? antibody.

107.  The method of claim 104, wherein the additional therapeutic agent is an anti-

TIE2 antibody.

108.  The method of claim 104, wherein the additional therapeutic agent is
selected from the group consisting of a VEGF trap and an anti-VEGF antibody.

109.  The method of claim 104, wherein the additional therapeutic agent is a
second complement component antagonist, wherein the second complement component antagonist
inhibits a complement component selected from the group consisting of C1, C2, C3, C4, C5, C6, C7,
C8 and C9.
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L. —FhEY, rid & me &5 — A 2 ol s — s - 1D
PUEE g, Horpr

Bk 88 & R 22 /b — A - DHUAAR AR AR AL 5 £ S B ft - IR DB K 5 A2 (X (HVR)
P 222D — AN R A SR (DERASp) FRAE IR B 4 , o rp BT Il BB A s pBR B 25 5 el T 7 44
ot HrR B3 R Asp R B2 EBGIw) , H HH A M 5k S - DI AHEL I,
AU SR R R AR T PR I AN 2 e e R DS & 05 A ) s JF AL

JITid 2 TulE & 20 % T

2 AR BN ER LR 4854, Horb ik Asphk B AEAsp—Xaa ik Fr N, Ho i Xaa /g Asp.
Gly.His.Serg}Thr,

3. MR PEAURIELR 2FT IR 25 AW, S B AspHR 3L S Asp-Aspdt FE H I 25— A Aspo

4 AR R TR G, Horh ik 86 b 16 22 20 — AP d A8 fad 65 22 2
M (SEiSer) 2L i-DR-FDHUAR IRTHVR N 1) F1A0 ) 28 20— AN AsphR B B 4, Hop 24 5 ik
ZH BT BRI EL IR, A3 404422 A A B AR D A O EL R I 508 () T A vk o

5. ARIEAURER L Ik 2854, Horp FIrik 886 Wb 1) 22 20 — DA B AR 6L 5% 2
EE 47— DR DA FRTHV R A FRY LA 50 I P U ] £ R 26 BE G (NERA s n) BRIE IR — B 24 Ser B
i,

6. FRAE DU ZER LR R 28 E 4, Horb ik Z R - 7 DPuAAR B4 & SEQ 1D NO: (1) 42 4

A AR S FIB YA o
T ARYEBR RO IR M 4510, Herh firik Z L Bt A 7 DIUARE L5 SEQ 1D NO: 4Ky
B AR LR A1

8. MR ZER THT R G4, Horp Frik Z - R DU AL 5 SEQ 1D NO: 1) 324k
FEHIFISEQ 1D NO: 20 BH4% 241 o

9. MRIERCRN LR TR A, Horp Frid Z L i- K7 DHUR A 5 SEQ 1D NO: 1f#) 324k
Fr A AR B HB BA R 4R 2 FEAE 7 41 SEQ TD NO:34-53F1115.

10 FR AR EE R 8BAU M LRI ik (K 8851, Ho b Fir ik 48 &4 o 1) 22 20— A g A
REESEQ 1D NO: 1142 BEHVRT (HVR-L1) F# & AISEQ 1D NO: 12f¢) EEAEHVR2 (HVR-H2) £ 51,

LT AREACRE R LOFT IR T AW, Hop Frid HiAR B4R IE 6L 5 SEQ 1D NO: 131 428
HVR3 (HVR-L3) £ 41

12 R AR EE R 8B R LRI ik (K 8851, He b Fir il 48 &) o 1) 22 20— A g A
REESEQ 1D NO: 14H 42 8EHVRT (HVR-L1) & AISEQ 1D NO: 12f¢) EE4EHVR2 (HVR-H2) £ 51,

I3 AREACRE R 12T IR A, Hop Frid bR AR IE 6L 5 SEQ 1D NO: 15/ H 8
HVR3 (HVR-H3) J¥ 41,

14. — PG, TR G 5 — AN EZ A Zoul g i — sz M-+
DPUAARAR A, Horpr

Frik AW i 22 2D — AP R DI AR AL S S L B - R DHUAR ITHVR N 1 — A~ B
AL E AN E ¥, Horh TR S bt PR B & AL P I ITSTDIDDDMN (SEQ 1D NO:
5) [ HEHVR-1, 40,2 ¥ HIGGNTLRP (SEQ ID NO:6) [ EHVR-2, 4 & /7 #IILQSDSLPYT (SEQ
ID NO:7) (32 5EHVR-3, 6,5 FEHIGYTFTNYGMN (SEQ ID NO:8) f{J HEBEHVR-1, 615 7 4]
WINTYTGETTYADDFKG (SEQ ID NO:9) f¥) EEBEHVR-2, 62 FE FIEGGVNN (SEQ ID NO:10) i &

2
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HFEHVR-3, FF H H A iR B UL T — DB Z 4 : (@) SEQ ID NO: 5HIA7 B 5L A L 1.
FES (SEQ ID NO: 227 A FFfa.b.c) ; (b) SEQ 1D NO: 5[4 B 7TALH ZIERR /ZE s (¢) SEQ 1D
NO: 57 B 8L A RIS &S s (d) SEQ 1D NO: 97 B 1 34b i) S e E (SEQ 1D NO:23) ;
(e) SEQ ID NO: 7THIAL B AL R FEFR ZE (SEQ 1D NO:24) ;8% (f) SEQ 1D NO: 10/47 B 54L )
AL S (SEQ 1D NO:25) ;3 H.

IECEIN S e EZYIN. -

15 ARPEBURNESR LAFTR I 28 -E 4 , oAb Firidk B 4 1k B b DA s 4

(1) B () - @)

(ii) Bt (b) - (o) ;

(iii) B @) - (d) ;A

(iv) B (@) - ) ()

16 . R BRI BE R 14 BOBCR B 2R 15 FIrd (1 82864 H v Fird A8 4480, 25 328 1 B DA 2R
(1 EH ) B 45 A IR R 7 91 : SEQ ID NO:54-74H1116,

17. — PG, TR G 5 — D E A Zul i 21 — A sz A -+
Dy, Horr

Tk 25 A i 28 /D — AN P -7 DH A b T Mk DL 2R 2

a) BLSEQ 1D NO: 16 183 19 #£5E v AR &5 Myt = S 18 1y A i - R 7 DA s 3 L

b) L7 SEQ 1D NO: 17820 T4 n] 45 45 A = L R 7 S 1 - IR - Do 5 i

IECEIN S e EZYIN. -

18 W AR R 1T R A4, Hop Frd &b i 2 D — AP FDPu AL 5
SEQ ID NO:16.185 1905258 n] AL 45 My FE R 7 71 MISEQ ID NO: 1754200 AL ] AR 4544
WA LR T

19 AR P ROR) 225K 18 Fr ik (K] 65 51 » He v Jiv 0 2 4 W] 738 &5 M I s B 1 17 91 AR 408 SEQ
ID NO: 197 H ik B 55 m] A8 45 i BRI 7 71 AR R SEQ 1D NO:17.

20 . AR 4B BRI ZER L8 T il IR 285 W, e v Jov il A5 B T A 485 4 S8 2 i R I 1 D AR 41 SEQ
ID NO: 197 H ik B 55 m] A8 45 /) BRI 7 71 AR R SEQ 1D NO: 20,

21 RPE RN ZR17- 20 E— TR I A4, Horp 2 b — AN -T 7FDPUA B &k B
FH DL T 2018 PR 2 ) B B e 25 A IR 2 R R 7 81 - SEQ 1D NO:55-74 41116,

22. —MEZEY), TR EEMHEE - ANEE A ZuE g — P A T
Dy, Horr

FriR g & R 2 /b — - DY B W AR R R A A AR B, TR T AR AR L B
HASEQ ID NO:11BL14[HFHIKIHVR-L1, HASEQ ID NO: 61/ F FIf¥HVR-L2, FIEASEQ ID
NO: 7813/ P ZITHVR-L3 s firak v] A% S 6L 5 B AASEQ 1D NO: 8 /7 ¥ [FJHVR-HL , H. A SEQ
ID NO: 9881201 ¢4 (HVR-H2, FEASEQ 1D NO: L0BL 15/ ¥4 THVR-H3 ; 3 H.

IECEIN S e EZYIN. -

23 MR BRI SR 22 BT IR I 8 A, o BT IR 28 50 AR (R B A - TR 7 Do A ik 37 Hb ik
ENEINA NS AR

(i) B A AR SR BE A m] AR L P F DI, Frid ] R e 05 B SEQ 1D NO: 14
[ FIFTHVR-LT, FAASEQ D NO: 6 FFFIRIHVR-L2, F1EASEQ 1D NO: 7/ 7 HIIHVR-L3;

3



CN 108472382 A W F E Xk P 3/9 T

Tk v AR AL B A SEQ 1D NO:8HY FFAIIHVR-H1, A SEQ 1D NO: 12f FF ZIIHVR-H2,
FIEASEQ 1D NO: 10/ FF 41 T HVR-H3 ; il

(i1) BA n AR BE An] AR 55 85 Hi- R DBk, frid n] AR 8 & BATSEQ 1D NO:14
K FIEKISEQ ID NO:HVR-L1IFHVR-L1J7 %1, LAASEQ ID NO: 6/ ¥ 31 (FHVR-L2,, F1H A SEQ
ID NO: 77 #RHVR-LI s firik vl A8 AL L & HASEQ ID NO: 8/ FFFIIHVR-H1 , H 45 SEQ
ID NO: 12f¥ ¥ #IfRIHVR-H2,, F1EASEQ 1D NO: 15/ ¥ 41 [FTHVR-H3.

24 R BRI SR 228 BU R LR 23 BT iR I A7, oAb 22 D — A - 7Dk R ik
H HH BA T 2H 3 PR 20 ) B B e 25 A IR R R 7 81 - SEQ 1D NO:55-74 41116,

25. —MEEW, TR MO EE P Z N 2 i BN — e E AP 7
Dyt , Hodr

Frik 2 A i 22 /b —ABo-DR 7 DPU I B e DA R 2

(i) B LU R MIH- 7DHik . B SEQ 1D NO: 2611 & IE R 7 51| () 42 5% , A AL A SEQ 1D
NO: 27 2R 7 91| 1) B

(ii) B LR 7DPifk . BASEQ ID NO: 28 4 Ik #8741 i % 5% , A B A5 SEQ
1D NO: 29/ 2L/ 7 71 1) B Ak

(iii) HAE L AP 7Dk : HASEQ 1D NO: 261K &I MR 1y 41 i) 6 % , A EL A SEQ
1D NO: 302 ERL 7 1 1) B Ak

(iv) B LR - 7DPifk . B SEQ ID NO: 26 2 3k 7L F7 41 i 2 5% , A B A5 SEQ
1D NO: 31/ LR 7 1) Bk

(v) B LR RIH- D3 . BFASEQ 1D NO: 261 & L/ Fe 51 i 42 ik, B k8 th
SEQ ID NO:75-92F11174H s 2 IR 2 5 TR 7 91 1) T4

(vi) B UL R - 7DPifk . B SEQ ID NO: 28 4 Ik #8 F7 41 i 2 5% , A B3 SEQ
1D NO: 32/ 2L/ 7 1) Bk

(vii) AL R AP 7Dk : HASEQ 1D NO: 28K & I MR 1y 41 i) i % , A EL A SEQ
1D NO: 33 R IERL 7 1) B4 s A0

(vii) B LA HIP- D3k BATSEQ 1D NO: 28K & I/ 7 H1l ) i e , A EL A ik
HHSEQ ID NO:93-110401182H Biii1) 20 [¥) s L e 7 21| () EE 4 s Horpt

IECEIN S e EZYIN. -

26 MR BRI E SR 25 T IR 2 69, o iR 2% & (1 &2 b — A - 7D 2 A
HLUFHHi-KFDEuA : BASEQ D NO: 28 & FE MR 7 51| 1) 8% , AL A'SEQ 1D NO: 32
QIR 7 7 A

27 MR BRI E R 25 T IR 2 &9, o iR 2% & (1 &2 b — A - 7D 2 A
HLLUFHHi-HFDEuA : BASEQ 1ID NO: 26/ & FE MR 7 51 1) 8% , AR SEQ 1D NO: 30
QIR 7 7 A

28 ARFEBUCREE R 1-27H AT —TURT IR 85 4, Hodb Bk 51— R 7 DHUAR BR BT R B fk &%
21k 8 H DL S AL 2 B B AA Fr B Fab JFab’ \Fab’ —SH.Fab-C.Fab—C-SH J:41 & .

29 MR YR BRI ZER 28 BTl (4854, Ho b IR A 1 22 b — APk i B AEC - v
AL AP R R

30 MR HE BRI ZER 28 BT iR (4854, b IR S5 1 22 D — APk i B AEC — K v

4
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£L4SEQ 1D NO: 21 E L FR E 41 o

31 ARIEAUFIZLR 28 TR IR AW, Horb T iR A P I8 &2 /b — APk i BEEC — Kok
L8 1k B LA I Z SRR T 41 SEQ 1D NO:111-114.

32 ARFEAURNE R 1-31 AT — BT IR I 284, Ho b BT IR 2 0 A 1 I 2 IR VR 2k 1) Ui
BRI 2 D — AN TR BT FDBUAR BT IR iR A AR AN B

33 ARFERL RN R 32Tk BB A4, o b BT - ok R e i 2 TR 00 1) P IO U

34 AR AR ZL R 328U R EE R 3SR I 28 A4 » o o T il 2 Ik U ik 3 72 ik i - IA
TDHRB R A AS A 18 25 M .

35 . AR AR ZL R 32 42 34T — TR (K 28540 » b T i Ok (R R 3 4k T Firid b -
R F-DHARB iR HTiR BRI C — K oo

36 AR HEAUR) B R 328 35 P T — TR M 4 &1, Horh Tk R & AL 8 &2 DA Frik
Pi-HFDHUR BT R AR AR A4, I B FTIA 2 JOBE AL - Dt 0B e ik ) i B S e 4k 5 R A -
SRR IR VB IR NG N T L o

3T ARIEAURNE R 1-16 A — BT R AW, Hovp 2D — A Frid ik B 46 635 fr ik
ZrL B0 DR DU IR 1 5 5 HA 350 P 1 28 2D — AN BE R VR B 1) 5 46, o B ol 2 S iR B )
CysE#,

38 AR AURNEE R 3T Hr ik M 2G4, Frh Ik 22 70 A 8 400 1) P JDR 1R 9 0 11 e 25 i
Fib 5 iR B AR L i 4

39 ARHEAUREE R 1-38FAF— T RT IR I 284 4, Ho b BT IR 2 70 B 6 900 S R e B P i 5
RIEN 5 E DA DBUR BT IR B AR A AN B

40 AR FE BRI EER 3P (1 2% G4, o A Bk s 2 B VR i AE BT iR Bt — DR DB A Bl ol ik
OB (e 2 £5 R IR A

AL ARPERCRNEER L- 40 AT — TR I 2844, Ho b 2 DA BT ik - R 7 DAk B
RS Pk 2 Tl A 4z

42 ARPERURN LR AR 2% -G 1, o 22 /0 = A Frid Bu- K DR TR BT IR 0 472 i
LRk 2 sulig A E

A3 AR BUR E R AT IR 28G9 » Horb 22 /D PUAS Birid 0 - DR 1~ DU BB 0 4 A% 1k
LRk 2 sulig A E

44 FRAEBUR) R ASFT IR 2% 51, Hovp 22 /0 oA Firid 470 - D6 -1 D3O AR BB s 70 A 745 e
LRk 2 sulig A E

A5 MR AU E R AAFT IR 28G9, Horb 22 /D N AN Bl 50 -BR 1 DU BB I 0 4 A% 1k
LRk 2 sulig A E

46 AR A BUR) R ASFT IR 4% 51, Horb &2 /AN Birid 470 - D6 -1 D3O AA BB s 70 A 74 s
LRk 2 sulig A E

A7 AR YPERUR) B R A6 BTk () 8% &4 » Hodh 28 /20 \AS Frid Bt - IR 7 DL sl BT i o AR A2 4k
LRk 2 sulig A E

A8 ARERRNEER L-ATHAT — TR M 2 A, Hoh ik 258 2 oz ik B th DL 4k
(FI2H s R DU R AR /S TR AR )\ TR Ak

49  MRHEBURNEL R ASFIT IR (W 2% & , Horb ik 208 2 o & )R Ak

5
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50 . AR FEAUREL SR 149 T — T FT IR I &0, Herh TR 2 Joig 2 SR & %
51 . M H BURER50FTIR I8 &4, b ik B 2 g 85 45 43 1 = 8 £9500D 22 300,
000D,

2. MREBCRIZRS LINA M & & 1), Hob Irid 2R 2, B2 R B 3 7y 1 5 £920, 000D %
60,000D.

53 ARYEBOM ZR 52 iR (R 87 G » 2o v Jiv ik 3R 2 W (A B 1y 1 5 £40,000D
54 RGP ZRE0-53 FAE—WUITR IS G, Kb ik 5 2 g BATIE A (Ta) (45

5/9 T

AR

CHy

| l ‘ .
RER{(OCH‘QCHQ},WO{‘CHz ms*:':mcHzmﬁ}(CHQ{:HQO}mR“Ri
CH, it

{1a)
G {CH,CHAORIR?

o mh 37 2 3-250 0 HEHL s n it 1 - LR MR 3RS R AN AEAE SR R R AT 5F
AR AT b2 S B o SRR« Hh 28 /D — SRR AR SRR O B S i 47 -
TDHUABIA GUA AR S 1L .

55 . LA RURIE R 50-530 (L— T 19 28 &40 , L P ind 3 2, — B L (Ib) [

{CHCHOIMRIR®

{CHAOHOpRR? {EHLCH OB
|
e o 2
ChHy Hy CH;

| i o
GO O GHy GOy O—{(CHCH DR R

LR

B R (OOHCH G O~ G Oy O GHy—

CHy Gy

T
o ? o
ch:H-x:;H-.mmn‘R? {CHOHAMmRIRY EHCHOmBTRY

(Ib)
o B mop 57 4t 2 3-250 1 A 3RO R AN /E BUR FERE R O B RPN M 2
ERBUAC i SN R FE A ¢ v 28 A ANRP S A o S M R O LS5 i iR - R DA AR B ik
PURAR I TR

56 . ARG BOR ZER50-53 P AE TR 28 &9, Kb irid 5 2 — g B (1Ta) (1)
g5

‘ 1y

{Ha)

o mh 37 2 3-250 0 HEHL s n it 1 - LR MR 3RS R AN AEAE SR R R AT 5F
AR AT b2 S B o SRR« Hh 28 /D — SRR AR SRR O B S i 47 -
TDHUABIA GUA AR S 1L .

57 ARIEAUAN Z K56 Ik M 251, Fen 26,

6



CN 108472382 A W F E Xk P 6/9 T
58. MR AR ELRB50-53 AT — T iR R &4, Kb frid R 2, I RA W (11 Ta) 1Y

éébz

O(CHOHOMR'R?

CH,

RIRYOCH,CHy) ™ fCHg—H—D%{CHQGHZOMR‘RQ

ik 8}
{1ta)

Hop e mh 73 2 32500 HEHL s n it 1 - LR B 3ROSR AN AEAE SR R R AT 5
AR ST bR S B o SRR« Hrh 28 /D — AR AR SRR O B S i 4 -
ERL AN VP L /ING S L A pE e

59 ARIEAUA Z R E8FIR M 2 57, Fe 22,

60 . MR I ERG8 TR IS 1, Hohinsgd.

61 ARG ERGS TR 5 W0, Hoins26.

62 MR B ZRE0-63 AL TR 28 &1, He P irid 3R 2 — g Bl (Tva) 1)

ghiK
RIRM(OCH CH MmO ~~CH, HoC 0 —(CHACH,OYm—R'R?
RIRM—(OCH;CH)m—0——CH Héw@*(mgmgmm*wa?
RER - (OCHCHo Ym0 ~~CH HC 0 ~——(CH,CH,O)m—RTR?
R2RY—{OCHCHam—0—CH HC ——O0——{(CH,CHOIm—RIR?

Ho GO =={ CHa }y =~ O~CH,
(IVa)

o Smh 37 1 3- 2500 R s ARV ST S R AEAT B R IE A 5 IF HL AR T
ST it S5 W F ] 5 G Hp 2 /D — AR A b S B PR R AL 9 LS Binid - IR 7 DB Ak B i
PR RS I

63 . AR AEAUHN SR 5462 AE— TR I 2540, H g 50-200 1K) B4

64 . MRHRAURIEL R 63 FTIR M 2% 64, HoHmZ 100- 15011 #E40

65 . MR BRI B R 54-64 T TATIR I 2 &4, Horh B /b —ANRURTERESE AL, bR AN

R MBI 1 E B F AL AL § (O
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5 oo 1 ; B ou
%—(CHz}i——NH——R*:. é“'{GHz}e“‘D“CMRi T ACH RO OO RS éﬁgsﬁg};*ﬂomcwmmai

| i o :
g (CHp—CR? E—{QH:}SMGMO”R‘. % {CHp—C R

gmgmea}Ewgwﬁmﬁi

FOLAR A Ho % 10057 2 0- 101F 48 40 IF Hj 2 0- 1001 844

66 . AR AUR 2R 5465 (£ TR 145 470, Horb 2 REB ST Hbadk 1 eh LR ALt 41
f e s B PR (AT R B e B PR 1Al A 5

67 . AR AR ELR 66 TR (1 8 59, o P 85 RO b Y HH DA 2B 20« 2 R 0 e
A R = SR TR R TP A R T SRR PR AR A e e e AR D S B A
P ~NHa P i R I i AR T AR X — T 2 2

68. ARHAURIEROTFTik K 4559, Herh R T SR I 0 Jie o

69. IRAF LA 2R 54-68 P AE— IR M 2% &5 4, b RVRIR®, 2 e B 76— 2T, Ay

| R0 10M R 9 L 20~ 1058,

70. R HEAUR 2R 5458506 1-6 9 (£ TUITIAR 1145 540, Horb FTadk Rk [T v (g 22 -4
5 A=A DI BRI R LR AR A o () — N i i

7L ARYERURIER 7O IR (¥ 82 540 , Herp BITIR R[] v (g )\AN 55 gk - I8 - D A 5 i
RHUAEAAR I — A I E R

72 RIEBOR ZR 26 BUBUM EER 27 ik (R 8¢ &0, Horh prid ¢ 2, — i HoAT 5K (Th) 1

éﬁ 4
CHCHOMRR  CHOmOmA® (CHOHOmRR
¢ o o
CHs Oy GHy

RS R (DOm0 Oy~ SOy O Ohly G CHy 0Oy Gy (3 (CHCH D R R

TR Tt g e s L 19 Iee ok I

Sy CHy CH;
5 @
} ; D 1 P T
O omRtRe  (CHOHDImRRS {CHOHOmR'R (H))

o B mop 57 4t 2 3-250 1 A 3RO R AN /E BUR FERE R O B RPN M 2
ERBUAC i SN R FE A ¢ v 28 A ANRP S A o S M R O LS5 i iR - R DA AR B ik

8



CN 108472382 A W F E Xk P 8/9 T

PURA AR 4%

73 ARUTURIZER T2 £, JErPRFIR®, SRt 3T omd

1201044 s 7+ H j20- 1011 445 o

T4 R BCR R T3P M 2864, Hodb i 2 29F HLj 22,

75 REBCRE R L-T4E — TR &Y, bl ¥ 2 D — A Hi-H 7 DHu R Bk
PR AR B 2 Ik 208 2 JuRE R )48 FIrid 510 .

76 AR RN ZR TR K AW, Horb ik 28 2 ol B DA N A BRI 4 — 2R
M DU S S TR R A

77 AR YRR E R 758 RN EE R T6 T i () 2% 5 , Hob Tk 2 g 2 2R 20 %

78. — M, H AR SRR B R =TT — IR M 254

79 MR BRI SR T8 BT IR 1 25 4 i) 771 , L BTl $0 - DR 1 DA BRI I 0 A A AR P ¢
HNE/D100mg/ml .

80 . AR H BRI SR T FIT I 1 25 4 1) 791, L B 70— D] - DA BP0 4 A2 A P ¢
NED200mg/ml .

81 FR 4 BRI L SR 8O AT IR 1 245 4 1) 771, L Hp B 70— D] 1~ DU B P 0 A A4 A P ¢ 8
9% /1>300mg /m1

82 MR BRI SR T8 BT I 1 25 4 ) 791, L v B 70— DR - DA BRI a0 A A A P ¢
N#150mg/mL % £1300mg /ml

83 . — it FH T HIR 308 s 35 1) B A5 38 2 L, LB 5 - MR BRI B2 SR 78 -8 2 Hp AT — T ik 1)
a5, A0 TR BT ) 70 B B A P 36 ERGE I L, i B TR R SR AR R A RO
ZEK I TR) B

84 . AR 4 AUF 225K 78-82HH A — LT It iR Iy o) 77 BAR 8 O 2 3K 8 3 Fr ks 11 2 L 1 i) 4 24
Vb i o , BIrads 259 TR 97 5238038 T IR MA AH SG PR

85 . AR HEAUH L2 3K 84Tl ¥y FHIg , o rp il kMA AH G P i 7 R G KT

86 . AR RN EE K 85 ik () FH s , Forb ik M A 5 P 9 i 72 HRL 0

87 AR HE BRI B =R 86 AT i (1) FH i , Fovp BT iR R 5 328 11 FH DA T 2H R 2 47 08 A 5% 12 8 B
A (AMD) (ELEETFMEAIEE GEB RS ) 220 8 PR3 P A0 X S5 S5 0t AH DS 14 FR
R 5  Jik 25 MBS 397 1002 T2 1 (CNV) 87 260 JE 8 A7 D 1 18 25 B 7 e 9 B 20 A0 A5 i R — Pk T
993« P P 2H 203 JH0 20 T8 95 400 IR JEE e o 5 i B € (CRVO) A JES 39T L5 12 15 R0 AR WA JEE 3T 1 5 7
Ji% o

88 FR 4l AU ZER 87 BT ik ¥y Ay, v B i R 953 11 | AR 2R i 2 < B PR X

AMDAIHE IR ZE 45 (GA) -

89 MR IR EE R 1 B 77T T — TR I &Y, HLHTIAIT .

90 MR A BRI ZL R B 7T AT — TR M 256, Fo F 13697 526038 H () A A AR O P
SE .

9L MR BRI ZL R B TTHAT— T TR M A4, He TR 97 3205038 I R PERMAAH
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MR I 71

92 ARFEBRIEL R OL PR I 4860 » e A BT 3 MRS AH D AH T R A2 MR A DG P IR S8 09

93 AR BRI EER 92 B il (1) 254, e v iy S kA4 A 5 12 R 99 12k 1 #h DA 2L R
H AERS A ISR TR B AR I (AMD) (BLFE MRV S B Fis ) 220 ik s i &
TE R (CNV) 387 267 JEE ¢ 4 PR o 1A 400 D) JEEg s o A 5 P 400 DX 9 4 PR o 28 2 B K il 22
PRI AR A R — R TE o5  HRE P 2EL 2B 2 T 995 A0 IR i ol g i BEL 2 (CRVO) SIS 1085 T2 ok
ORI JEE T 1557 T2 1R o

94 AR R BRI EERO2 B il (1) 254, e b iy S kA4 A 5 12 R 8 99 32k 1 #h DA 2L R
S & o TP T S AMD D H R 25 45 (GA) ©

95. — P 7 SR R AMAAE DS YRR IE 1 77 VS BITIR 77 V2 L4 ) I 3235 it A 2L
PR PEBCR EL R 1R TTHAT— T IR 1 42 & M BAR B BUR) B3R 78 2 82 H T — T AT i 1) 24
Yl o

96 . AR HE LRI SR 95 IR 1 77 ¥ , o b BTl A MAAH DS PR E 2 R

97 AR SR 95 BTk 1 773 , o v BTl A MR A DG A oA 2 M A DG P IR S8 o

98 . AR HEBURIEL SR 9T FIradk ¥ 77 2%, Fo v I S A AH G PR 358999 0 0 B e DA 1 2L Rl PR 4
SERSFHOCTE B BEAT M (AMD) (B0 55 TP itk (AR3% R PR RS W) 2R k4 8397 1 5 I
F (CNV) 8 8 R A P03 P AR IR g < S LT A 6 A 400 T J95 3 B o A 8 B /K e g B e
T AR A DR — PR 5  HR 117 2H 2 M 4 T 0L IR 6 ke e ik BHL 25 (CRVO) « A1 B30T If A T2 Rl R
IR LB XL R ol o

99 . AR HE BRI EL SR 9T Bk ¥ 77 2%, Fo v I 3 A A G P AR 58999 0 0k B ey DA 1 2L Rl PR 4
W AT I SRAMDE S IRUIR 25 48 (GA) »

100 M H BRI ZE 2K 95 22 99 T — T AT IR 1 77 2%, Hvp iR 77 V23 04 48 A m) A N v 11 3t
% R 400 FHITR R A e 2P ) o

101 R4 BUCR) 2R 9522 100 H AT — T AT IR 1 75 74 , He vp ik 77 325 60, 8 08 ek 35 36 7 P4 it
FH K Jit FH TR 28 A ek 25 W il ) o

102 ARFEBREE SR LOLBT IR (1 77 9%, e A il s s oy i 2 28 ol 28 LA T o

103 AR AR ELR 102 Frik 1K) 77 1, Hob firidk 2 LR 2 £930.29.28.27.26.25. 24,23
8225,

104 M4 BUCR) EE SR 95 22 103 AT — WU AT IR 11 5 v , He gk — 20 G615 55 40 1 3a 97 77 e F
EAMR

105 ARFE AR SR 104 TR 1) 7735 Ho it Firid 53 70 B ¥a 7 7503 B el DR 2 RSP 4 < ANG2
PR TIE2FS P07 VEGF S ST NS — 4 MAZH 23 F5 055 o

106 . ARFEBRNEE R LOAFT IR [ 7778 , Ho A Bl 34 Ra T7 2 Bi-ANG2 514

107 ARFEBREE R LOAFT IR [ 7778 , Hodh Fridk 34 Ra T7 R Bi-TIE2H T4k .

108 ARFE AR SR 104 Pk 1) 773 , Hod Bk 53 7 A 77 75138 B £ DA 4 ) 41 < VEGE
TR ANPL-VEGFHLAE

109 ARFEACF LR 104 BT IR 1 7732 Hodh Firidk S5 AR T7 72 288 MR A 7 #5577,
TR B A MACE B B RLIE B R DA ARk I L R MAC A 23 - C1.C2.C3.C4.C5.C6
C7.C8AICY.

10



N 108472382 A W B P 1/81 7

-EFOImA TR SR H iR

[0001] S AHIR HIB K AE X 51 H

[0002]  ACHREZE3KR 2015410 H30 H #2758 ¥ S5 Il i & F 115 562/249, 020 M120154F 11
HA B $222 1 55 B G I R 562/250 , 965 AL S BRI 28, J ik W AN 11 InF 5 1) R 375 138
ik 5] AR A AL

[0003] %1%

[0004]  AHIE AL E DA LAASCT IS i 452 P 91138, F Hoaz e 2 i 5| R 2
HF I T ASCTT HIA G T-20164E 10 H27TH , #F AP33044-W0. txtFf HRK/NA172, 164
FAT o

BREAR
[0005]  YRITMEBUAR I T R ARKAE N RIS 24 (R S A Py s v ¥ PR 40 e B 30 M Ak 2
Bt - AN SR3G 97, I8 HL7E tH S G N 8k 250 B e 4 11 AR R B BC A+ 2 M
KPR, CLREJEIE B A RE O V05 A% e o RIIR 5 o 7B 25 41, PR s B upd ™
(17 3 S AR O, 52 2R B PR 25 W tn i 22 Bk B4t DA BT R 22 8 B4 5 M B4
RT3 A BT PR 8 D P A o 3% 26 28 — AR IR T A D A AR 2 BB 2 28, R AR BOR
(R 33 20 AR FATL 0 P SE R B e o LA L 2 B A0 R o 2D B A PP e i A ) 470 7
V7R .
[0006]  SAEN/NEA NN 731 15 A2 A LG , UGS 700 BRI A R A] 47 1 )
A2 MR P - 5 A & B8 R, U AP B B0 T AT Dy A E R
E R ZR I HAR F semi J R ah (AlAL IR A IR V2B S s JE P E R 2 7
[RIVR ST TN TR AEAR Z PR i, B RS E 11 2 JR S A B 044 it 5 S HA T S e Bl 7 77
A R MR T BRI
[0007]  Hg 3 Jouy7 VR H R SR v R B R AT B IR 28 KR DA SR AR B 2 o IR
FE A 25 20 a4 5 PR gk I TR) A BRI 79 5, L vy 7R B 3 o v R 2 ) 7] (491
an, 22 /0 100mg/m1) o SR, iy < B2 8 3 ) AUt S5 AR P VI PR R 1 A b B
T BT R 0 R
[oo08] & BiAT LA ANERSE I JT & 2 B BEANIL 2 20 S 12 T 48 2 il o P B ANAG
PR S P Rl s AR A A - AR PE AN SR B AL S AR E TR W] A& B 20 o 4 8 A, T it e
A A SR SR B Ak o AR ANAR TE 1% T 2510 R 2 AR S Ry HE AT g 3 30
P 245 W 5 R /N AR R A4 N 288 77 5 16 9 70 R 88 At I TR FR ] A R 38000 , I HL AT e e e B 22
), BB TR e R S W) R A ) S 928 SR P o Wang 25 (2007) J.Pharm.Sci.96:1-26;MooreZ:
(1980) J Clin Endocrinology&Metabolism 51:691-697;RosenbergZs (2006) AAPS] 8:
E501-7; Joubert?s (2011) J Biol Chem 286:25118-25133;Jouberts (2012) J] Biol Chem
(2012) 286: 25266-79)
[0009] A K 2 A5 wheldz . BT, Jf Bk HoAG e P A SR ARt n) A 1 I PR 3R e B
(1), RUFG VF 22 AME 2 AT AR RE VpH L B ik B AN B g o (] B ) A B AR B I
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— T H  EARTENE S R R [ ik 2 (A1 Fe X S8 14 SR AE AR K RE BE L AHIR] , {H 2 Fab X £ 1R
KATA o R, AR KR FE b T Fab Fe 81 22 S AT A (R 45 0l 6 70 S5 Sk, FE Bk 2 TR) 70 R
€M AR A T AR AR T 2 Lowe: (2011) Adv.Protein Chem.Struct Biol.84:
41-61.

[0010]  kMA R G0 AE S e B SV I8 B RO A% 5 70) L Zh 50405 a2 8 4% 1R 248 Je A4 Jfr e 24
UL ) G 38 s I 7 T R A FR Lo AR FH o R T, Mt 5 5 0 L 408 S R ) B 3 5 o DD I, 4100 ot
FEE PR B AN B2 42 PR R MAR 4 SC B T DA A S8 A I i 9 o i 1) B 8 SR PRI R 2 A

[0011] M RGLELFE = PO F I BE IR 12, o ds e e g 2 A BRI E R
BT IEAE V.M. HolersTClinical Immunology:Principles and Practice,
ed.R.R.Rich,Mosby Press:1996,363-391 . %% B id 15 & 85 /AR5 1 2 Bk, H 3@ & @i 2 1k
PUR-HUE A VMBS 456 5 B 1 BEER 3K (MBL) i fR @ I MBLAS &9 I Ak L I¥pE 25 45
KT 51 %, B BIC2RICALA T BE 1 C2a C2b . C4aFICADIKIMBLER [ /i (MASP) [FIVE AL . 55 B
RSB S, FL I CO7E ke B SR T (497 Qv PR AR D 200 7 11 400 M B 22 W, Al sk
MR AMED DT ARSI B o« AMAIR 2 0 B0E F= A aMA S O R 2E a1 B B, 461
WIC3a . CAaMCHaid HUE: 3= ACOL-IEIH B G4 MAC) , HA-J i o A A0t L B s 41
I VR v PR I I /NS JTE K 200 R P 7 00 L P 9 L 30 3 A T 9 RN 2E 2 B
(K] 2 PRI B

[0012] K7D X+ 45 1B RMA IR 728 IR0 30T 0 I ooy PR S P 1 2 IR B I . LU B
C3b&h & I B, 7 A A S 57 B IR 42.C3/ CORE AL I IRV P4 2H. 73+ (K1 C3b/Bb g o Il D W] LAy
PN & 3 B AR, R AR B R B AR K (1. 8ug/m1) , H HL 0 28I B JH 2 5% B b
IR B PR B P . H. Lesavre fIH. J .Mul ler—-Eberhard. (1978) J.Exp.Med. 148:
1498-1510:J.E.Volanakis A (1985) New Eng.J.Med.312:395-401.

[0013]  ELZRIEWT , 7E SR Y v DL Je 75 B AR 98 o, AR SRS 1) R VAT 4 T i
INEAIE 77 1] A2 A R 5 BT 05 388 B AIE ) W ZR G PR AT B AR IE RV /NEREF 98 L 28 R DY
R DA (cardiopulmonary bypass) FUMLBGENT &% B B4 0 2 HE T Lo VLA
BV PV 400003 R0 R N IR 38 S5 B i o 3 Ab » LB 98 M0 RE AT 3 A s / 0 5 2 6 D 2
5 R MASBE B UIAH O, Frd 256993 L FE R 007 7™ EE B Wy L I SO W A L SERRS I A
PR M M55 46 22 e MEREAK L B ILTE 73 IR 3 25 R B /N ER'BE R R kA (Sjogren) 42 &
fiE.

[0014] 4§ AH ISR B BE AR 1M (AMD) 2 A A0 19 58 FR) 8 A7 0 8 2 0 JHL o) 400 o A B 12k
HREFRLin% N (2012) Lancet 379: 1728, 78 TV AL E S, 27 1 B 2 90 4
I F B AT =402 1 s g A BE , 5 HHAMDIF) S5 2 Al oF 756 . 8 %6 1 i B AMD7E:
1.5% .de Jong (2006) N.Engl.J.Med.355:1474.7E80% Jii , Hip JHAMDI) 5955 22 i A 8 1 K 3
EWINA11.8% o AFAEPI PP HAMD , FEB H 11 (%) AMD RS H 1 (R ) AMD o 555 WL )
T RAMD LK A SR R 5 (B BE) T A S €4 38 B 7 (RPE) 19 28 4 AR K e A% A %
RPE_I (WA (B ESE) o M5 3P AMD T L 5 35000 25 1R 400 DX JEE 45347 » 55 s AR 2545 (GA)
DL S AN W AR 0 5k o b Ab , B TP AMDIK) B v DLk R i e 2R, Herh A A IR
R Fee HR A g Tk 24 5 A= S IS (CNVMD 1R S35 IRLAS S B VRAB UL, JF H e 26 5 B0 ) i
ORI S 1 3505 PR BRI .
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[0015] B 1) 39 I 457 T2 B GRT L5 A 180 (1) 24 1) ) 8 72 VR 7 1 PEAMD I 32 24K 5 o B Bk L 4L
(Ranibizumab) , —FHL-VEGFAFLAR F B, AR B AT LA vy R D53 A VR PR AMD IR 285 1)
PR3 o AR I RE 7~ 1 AMD -5 R MAR R I P 1 DB B 1 2 [ A DG IR , H ELIEAE T R % ol
B[] E AMAZEL 2 7 FH DA YR ST TR AMD o 83 45 & R 1D B A AN 55 i A A5 R 1
D J #MA 52 B8 A2 I AJRALPT-IR 1D Fab /Bt (aFD, lampalizumab; FCFD4514S) H w4kl
PRI & v DA 9697 5T AMD A S GA o Katschke 5 A (2012) J.Biol.Chem. 287 : 12886
s AT () T TR AR Y 7~ 5k H B3 A2 PN v i Lampa 11 zuma b A3 28098 12 2847 G S0 -1 AMD K]
BE P IGAR AL R .

[0016]  HRLHE B A 2 JURE () 2 M W0 3 R0 AR 1) 2 e A0, JH A 75 IR 50 24 4 3 2 o L A R
P o A5, ifn—HR B 2 LR AP H I S T8 SRR AL it L AE 2 (RIS A4S 25 W T N, L2
X THEL R o B H R 50 o TR I 368 % 55 2 v R it P R S CR R 2500 0 T A= ) ) FH
(1) G, ML 55452 B4 B TR)) DA A D403 200 7 o TR A, B RS i 3588 v 100 A IR 2 ) BIR Ab) 7 3 3o 1) 2 W A
FL, S BLRZG WA iR B R i

[0017] S AHR 3 1 £ 35t 0] DA SZ 2 TR 97 UM KR/ SRR 126 o BRI 1) 45 24 K R A
BB PO )5 A E AT [ AR e 2 R Il R (PP A 2 Ak o 1 77 B 2 W T 52 45 R
JRUE BT DAAS 25 W IR FH B/ « PR A A5 B2 1 A T K S0HIE 1) R 4008 2 T PLGAR [l A4\
PIFO] R N o 1 3K R 40 (PDS) o WA RP RGEHE W] Re SR A1 TRV RSN 1 T e
[RIEFTE) o X T-PLGAKE A , 5 1 R AW LR UK R SV AR A m R &
VR 222 7K FR S BN, o TR T30 2 ] DL i 88 2 W i IR A s K B B W 7 1 ok
il PDS /2 — P o] P AS I 2% 1, 0 Hb 1) B A A VR S o 5 R B TR 1) 22 L 4 i ok
Pt o DR A fils )22 B /N B ARR, BT DAR FPDSBEAT A 250832 T B s R IR

[0018] 249y it % 5 1Y 2% A1 AR 35 A 1K) 308 R 8 1M1 784k o T 78 [ AR PLGARE N 9 1 1) 45
A A8 VR T 1) B 25 5 ) 20 o A PRI 5 HR V2 R b 48 RN A4S 24 W 3 M B R T
LT 90 C IR o BAR 249 W AE RIS B o ORARE [T 25, {HUIZ PLGATK B g ] LA 24 W) 2 e TG
pHIRIE o AH I, P FIPDS 18 325 1) 245 W0 DR ALV AS T B v VG B 0 e 8 T BB 7, BB AR 48
FAE R — Pl B AT Yl /N ) 78 A5 B B8 758 5 AN pH N 3 JE R 3 855 o

[0019] [ 1 vk B AR 280 126 DA M Bl A Sy v R B R 803 16 (1 B AR, 259010 B I ) A= )
IR (80, HIEL 50 45 B Bk 1)) wT DA ok 38 8 e A A s B sl sz Hfe il , Hoh i B R 5 R
SRI B A A R AN 246, ISR M R AL JESHL (532 2 33 8 A7) FIPEGAL o ChenE
A (2011) Expert.Opin.Drug Deliv.8:1221-36;Kontermann (2009) BioDrugs 23:93-109,
PEGAL , B TR AR < % (PEG) Fn B2 & A B, & Mot Tl K ik i BOA
I 2 AR AL O AR AR . JevsevarZE A (2010) Biotech.J.5:113-128,

[0020]  [RIotk, o T~ LA e e 0 6 o ke DA B A R A S i T 8 ol T v 9 v SRR/ B G
BOBIE W TR TDIUR R LA AL FU 75 2K

[0021]  REMEAR

[0022] A BH R 73 2 T 2K FE R AN, BT A4 Hp o) 265 e 1 00 ki o) 0 ) 2 2 12 8 46 1] DA AT A
MBS B IR AR PR AR S YE T7 I AR T T S5 R A DU ARLE , IE P diis 5 2 8
REWV GEW 25 2 Jul) 28607 AR =y 3 B AT 5 0 L D 7K Y 30 RN/ A 1o i
o
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[0023]  #F LTy (i, AR KWW KA 5 —Mel 2 M 28 2 u A BB — Ml 2 b
i 7 DHUAE B - 7 DIUAA BAR K 88 G W) o FE RS LS it 7 S b, 2 s 2 )\ 2 oo
(B, JUERAR) o fE— RSyt /7 Z2rh , Z uliE e R & i (PEG) o fE FELL STt 77 26+, PEGR] LA H
HidxR (Ta) « (Ib) « (ITa) « (I11a) 8 (1Va) FAE—FI &5 1 (I~ SXFR) .

[0024]  HH-T-AR BREEE 0 (R Pu- R DI AR AR (i B A ol st (R s e 1 o P -8 1 DPuik AR
WA ETES PR FDHUR R S AR X (HVR) W I 2 /b — AN LR A R (DB Asp) FR L1 &
e, Horp TR BB A piR 4 45 08 A T R AL IE H PR B ik R Asp R /AR EEGLY) , FF
SIS N e R ) ek 7) Rl P R 71 2 = 5 7, 7 e P R V2 100 NV s TN e T = < T TR
S IR T DA G o R ) o AR — 2L T T BT B (1 A p R FE A Asp-Xaadk 7 Y , i Xaa
F2Asp Gly His.Ser&iThr.7E— F1H , #lAsphRIE S Asp—Asp (DD) F 7 ) 5 —NAspo 1F
— LT, PP T DA AR LS 7R S L B - TR 7 DU IR HVR Y 1) 573 2 B As pfor s Ak iR —
B2 B, Hob ik B g Asp 2 22 F IR (SEiSer) LA PR i) B 17 , 1B G 3R s A
I R o 7E L& T7 1T, 70— DAl DU AR A G5 75 43 265 5 i 1) 1 M 196 e 1) R 2% I Jhe (NEG
Asn) 7 AR — B A B, Horb il B H 2 Asn 22 Ser DAYk 2D B BR B4R R R I
[0025]  7E—uksijie 7 Zerh , B[R FDHUIR AR & Fab fy B, Fo b fridk Fab b B B BEM)C-
A LA LW “CDKTHT” « “CDKTHL” | “CDKTH” « “CDKT” . “CDK” B, “CD” &5 o o £& — L6 552 ji 5 %2
W, Fab F B 555 1 C— A i LA P 51 “CDKTHX 45 5K, o rp XS BR T LA S AT A S JE 8 - C— o i
Ab F) % i A/ B 5D e /D BT BR BT S Rab I AHA SN M , 1T A G S e e PR A o fE—
W S it 7 ZE o, Fab B B EEBE Y C— A o L& FE R “CDKTHTC” . “CDKTHTCPPC” .
“CDKTHTCPPS” . “CDKTHTSPPC” | “CDKTHTAPPC” . “CDKTHTSGGC” BY “CYGPPC” 45 o o 7E— e iX
(R STy Ze b, C— R o 2 TR v (KU B~ R 2 e P A2 88 B AN SR &) (W8 PEG) o 7
— s 5 S, Fab i BUELET R B i DL 2R ) A I EE N e 4 A IR IR Y A1) - SEQ 1D
NO:54 (P “CDKTHT” 45 %) .55-66 (LA “CDKTHL” | “CDKTHTC” . “CPPC” | “CPPS” . “SPPC” | “APPC” |
“SGGC” . “CYGPPC” , “CDKTH” \ “CDKT” . “CDK” 5% “CD” 45 %) fi1116 (L “CDKTHX” 45 ) o 7% — ik
S 7 %2, Fab e 615 SEQ 1D NO:67 (DA “VERK” 45 7)) T 4% 48 5 45 44y e s ik 6 1 31 )
IgG2Fab B, B4 SEQ 1D NO:68 (P “VERKC” 45 o) () 55 5 15 5 45 1) I 3L 1R 1+ 1) f)
1gG2Fab-C Fy B o /£ — L& 50 75 2 7 , Fab 2 6L 55 38 [ B DA 4 s 1y 25 1) 26 A e &5 ) 380
FEER T B TgGAFab Fr Bt : SEQ 1D NO:69-73 (BL “KYGPP” | “KYGP” | “KYG” . “KY” 8l “K” 45 2R
B ALATSEQ 1D NO: 74 (BA “KYGPPC” 45 3R) ) 35 1 s 45 MY IR 2 3 1R 7 91 1) 1 g GAFab—C B o
1 N CoR o Kb PR 488 0 R/ B AR () B AR T =X, Dy 17 2 B T A7 AE IR FUAR BE LA (PE-AHA) W
%, Al LUE H 1gG28K [ gGAFab 1 Bk , BRIAX 86 BN {7k PE-AHA R 25

[0026]  7E—2&75TH , T 724 T AR A B ) 2 - 7D e &
SEQ ID NO:3[¥#25ET] A5 45 M3 7 %1, SEQ ID NO: 4[fK) F 4% 7] A5 45 W58 771, B 3% B S
FITAS PR AR A 7T PLAL & SEQ 1D NO: 11K R BEHVRL (HVR-L1) F¢ 51 RISEQ ID NO: 12ff) F 4E
HVR2 (HVR-H2) 41, B A LLAL& SEQ 1D NO: L3432 5EHVRS (HVR-L3) FE 41 , 5 A] DL AL 2 SEQ
ID NO: 1482 %EHVR1L (HVR-L1) FE#IRISEQ 1D NO: 12f) EEBEHVR2 HVR-H2) 41, B a] PAfL 5
SEQ TD NO: 15/ HEEHVR3 (HVR-H3) /741

[0027]  fE—2&T71H, HT AR I 4G MR- - DPUR R A2 2 e b - Rl DI LR ) A2
A, Hodh iR 2 W - DR FDH LA AL 2 SEQ 1D NO: LK BE T #IFISEQ 1D NO: 2/ AL T 71,
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I HH A i AR A T Z Bt DB AL & DU R F 8 : SEQ 1D NO: 11 FE8EHVRT
(HVR-L1) J¥ZIAISEQ 1D NO: 12/ EAEHVR2 (HVR-H2) 751 o e Fh AR A7 A% SC LA 1 S it 491
PR “TW” 224 (AFD.v6) (B W, il , 1) «

[0028]  7E—LL75TH , T AR & A rI b FDH AR 2 2 L bR FDHU A i A2
5, Fod BTk 22k - PR FDHUAR AL A7 SEQ 1D NO: LI 4255 )5 1 Ak B bl DA R 4 R 1 4L 1 =6
P41 :SEQ ID NO:34-53M1115, 3 H H i fir ik AR X T Z e Hi- R DHUAA AL 5 LA R 7
H4&4f : SEQ 1D NO: 1142 5EHVRL (HVR-L1) & AISEQ 1D NO:12ff) FHEA%HVR2 (HVR-H2) Fr
G| o LT AR ARG TR A “AB 000 PR TV A48 AR 32 A 3 P TMAR AR 55 A [ T TS A 1) B 1 e 25
FIg, 3 HALk B i BL R i 2l : SEQ 1D NO:55-74H1116.

[0029]  7E—L&75TH , T AR &AM rI b FDH AR 2 2 L b B FDHU A i A2
&, Hodh iR W Hi- R FDHLA AL 5 SEQ 1D NO: LK BE T #IFISEQ 1D NO: 2/ AL T 71,
I HH A i AR A T Z Bt DB AL & DU R F 8 : SEQ 1D NO: 11 FE8EHVRT
(HVR-L1) £ 41 .SEQ ID NO: 12/ EHEHVR2 (HVR-H2) FE#AISEQ ID NO: 13f424%HVR3 (HVR-
L3) J¥ 4 o BE Rl AR AT A S LR IR S it 451 P B “TML D92E” 844 (AFD.v7) (WL, B, 5=
1o

[0030]  7E—2&75TH , H T AR & A r b FDH AR 2 2 L bR FDHU A i A2
5, Fod BTk 22k - PR FDHUAR AL A7 SEQ 1D NO: LI 4255 )5 1 Ak B bl DA R 4 R 1 4L 1 =6
P41 :SEQ ID NO:34-53M1115, 3 H H i fir ik AR X T Z e Hi- R DHUAA AL 5 LA R 7
HEA : SEQ 1D NO: 11 HREEHVRT (HVR-L1) F# %1 SEQ ID NO: 12ff) FEHEHVR2 (HVR-H2) 7%
FASEQ 1D NO: 13 #EHEHVRS (HVR-L3) J3* 51 o b A AR A BN “IBAM R TV . DI2E” AR 44 o X M 4%
T K] TM . D92EA% A, B AN [R] T TM . DO2EAS A [ B 4 1 72 485 A4 38, 1 HL G 38 15 el DA 241 R W)
4H:SEQ ID NO:55-74F1116.

[0031]  7E—L&75TH , H T A K AR b FDH AR A2 2 b -F FDHU A i A2
&, Hodh iR W Hi- R FDHLA AL 5 SEQ 1D NO: LK BE T #IFISEQ 1D NO: 2/ AL T 71,
I HH A i AR AN T Z Bt DB AL & PR F &M : SEQ 1D NO: 4[5 8EHVR1
(HVR-L1) FFAIMISEQ ID NO: 12/ HE4EHVR2 (HVR-H2) ¥ 41 o M Fh A8 4476 A% S DA F 52 it 451
PEFR N “STESD” A4 (AFD. v8) (Z WL, il , 1) o fE— ML /7 S, “STESD” 2844 (AFD. v8)
£ 4 SEQ 1D NO: 26158455 7 I MISEQ ID NO: 27 T 455 7 71 o £ — e St /7 22 vp , Cy sA& MR
AP “STESD” Z4A&A1 5 SEQ ID NO: 261 42 4% 7 ZIMISEQ ID NO: 3011 HHEFT 51 o 75— STt
T &, Cys—Pro-Pro—-Cy s Ui A “STESD” A5 A 1,4 SEQ 1D NO: 26[#1 42 4% J¥ 51 fISEQ 1D
NO: 31 FHE P A1 o A2 — 2L St /7 S v, B M AR AR K] “STESD” B A0 % SEQ 1D NO: 261K F2 5%
Fr A AR B HB BA R R 2 FEAE P 41 SEQ ID NO:75-92F1117,

[0032]  7E—L75TH , T AR AR b FDH AR A2 2 e b -F FDHu A i A2
5, Fod BTk 22k - PR FDHUAR AL A7 SEQ 1D NO: LI 4255 )5 1 Ak B bl DA R 4 R 1 4L 1 =6
P41 :SEQ ID NO:34-53M1115, 3 H H i fir ik AR X T Z e Hi- R DHUAA AL 5 LA R 7
H4&4f : SEQ 1D NO: 1442 5EHVRL (HVR-L1) & AISEQ 1D NO:12ff) FHA%HVR2 (HVR-H2) Fr
G| o LE R AR FR N BRI STESD” 2R o 3X L AB i 1) STESD A A4 A, 25 AN [H] TS TESDAR 44 )
BEE E A5, OF HLE I A BA R ALK 41 : SEQ 1D NO:55-74F1116.

[0033]  7E—L&75TH , T AR I Z AR b FDI AR A2 2 e b -F FDHu A i A2
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&, Hodh iR W Hi- R FDHLA AL 5 SEQ 1D NO: LK BE T #IFISEQ 1D NO: 2/ AL T 71,
FF HH A Frd AR AT 2 BT DI & B P #1241 : SEQ 1D NO: 14/ #2BEHVRL
(HVR-L1) J¥#1.SEQ 1D NO: 12/ BE&EHVR2 (HVR-H2) JE I FISEQ 1D NO: 15/ H4EHVR3 (HVR-
H3) P 51] o b AR A4 E A SC L PR S Jte 451 4 R O “STESD .N103S” A% {7 (AFD. v14) (S L, #
WLRK) A2y Z v, “STESD.N103S” A5 {4 (AFD.v14) fiL5SEQ 1D NO: 28 #2557 51
AISEQ ID NO: 290 4k /741 o 75— L5t 77 S, Cy AR R AR 1) “STESD .N103S™ A& A Al 7%
SEQ 1D NO: 28/ 424k /7 ZIFISEQ 1D NO: 32f%) HEE T 41 o £ — L5t /7 %6+, Cys—Pro-Pro-
Cy st AR “STESD .N103S” 284861, 2 SEQ 1D NO: 28f 555 FF #IFISEQ 1D NO: 33f¢) B4k
FEF o 4 — e 52 i 5 Ze b AB MRS IR “STESD . N103S” 284441, 2-SEQ 1D NO: 28K) 42 5 - 41 Al
16 H A A 4HI S P 91 SEQ 1D NO:93-11041118.

[0034]  fE—2LT71H, Fl T AR I 4G MR- 1 DPUR R A2 2 e b - R D LAR ) A2
e, Horp Bk - FDHUR AL A SEQ 1D NO: LK 3% 21 Ak | H LA R 2B R ) 2R
P41 :SEQ ID NO:34-53M1115, 3 H H i fir ik AR X T Z e Hi- R DHUAA AL 5 LA R 7
HEA : SEQ 1D NO: 1AR R EEHVRT (HVR-L1) F#%1.SEQ ID NO: 12ff) FHHEHVR2 (HVR-H2) 7%
FISEQ 1D NO: 15/ EHAEHVR3 (HVR-H3) ¥ 41 o b AR A Bk “I2 i I STESD . N103S” A2 4 3
BRI STESD . N103SAE 44 1,2 AN [6] T STESD . N103SAG 4k [y A48 5 45 M3, 9 B0k 1 ey
DL L2 - SEQ 1D NO:55-74H1116.

[0035]  #F—Typi, A K ¥ St & — A B AP F DI AR I -5, Pk -8
FDHMAE A S ES LB FDHUR VR () — A2 S B e A — 28 5 1, S L -1
TDHUAELE LU FHVRF A -

[0036]  HVR-L1:ITSTDIDDDMN (SEQ ID NO:5) ;

[0037]  HVR-L2:GGNTLRP (SEQ ID NO:6) ;

[0038]  HVR-L3:LQSDSLPYT (SEQ ID NO:7) ;

[0039]  HVR-H1:GYTETNYGMN (SEQ ID NO:8) ;

[0040]  HVR-H2:WINTYTGETTYADDFKG (SEQ ID NO:9) ; il

[0041]  HVR-H3:EGGVNN (SEQ ID NO:10) »

[0042]  AHWIF R ARAL & — B2 AN DL T B R

[0043]  (a) SEQ ID NO:51KJD5S;

[0044]  (b) SEQ ID NO:59[¥D7E;

[0045]  (c) SEQ ID NO:591(KJD8S (SEQ ID NO:22t1/ H[fjabAilc) ;

[0046]  (d) SEQ ID NO:97[¥ID13E (SEQ ID NO:23) ;

[0047]  (e) SEQ ID NO:7H(KJD4E (SEQ ID NO:24) ;B

[0048]  (f) SEQ ID NO:109¥IN5S (SEQ ID NO:25) .

[0049]  7E—RLsijiti &9, S L ht-DR FDHUREL Fidk B el DA 2 s iy 2L 1) B AR v 45 4
LR F %) SEQ 1D NO:54-74F1116.

[0050]  fE—L&T5 1, WARZE A LL EE# (b) - (d) AES—DT7 10, B G 0L F B b) -
() oEH— A, ARG E LA BB () - (d) o A — D, B EE 4 UL E B (a) - (d)
) AL T —AT7 L, BB EU EEH @), 0), (©, ), (&) ,or () FH—DELZA, IF
ot — 206 &k 5 i DL 21 Rk 14 2017 35 B 18 e 45 A U 36 1R )7 41 : SEQ 1D NO: 54-74 70
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1166 7553 —AJ5 T, A5 B b DL R i 2 B 4. DL BB 3R (b) - (d) L BA E
(b) = (e) LA B (a) - (d) A S BA BBk (a) - (d) F1(F) , Hoit ik B kit — S5k 5 B
DL 2L A A 4L ) T i 48 M R IR 91 - SEQ D NO:54-T4H1116.,

[0051]  fE—ueTJ5 i, AR KOS — N AH-F FOHUERM Z AW, Fridfi-F FD
PUAGLESEQ D NO: 16+ 183 1911 25 n] A8 £ M R E IR P 91 o 75 50— N5 T, AR I S
B E P FDPUEM AW, Bk Hi-K FDHUEAL 5 SEQ 1D NO: 175k 200 55 4% i) AR 25 ¥4 35
AT AL T — A7 Pr-TK PR AT LAALE 1 1 HH BAT 2 sy 20 1) 3 e e 45 4
B B 91 : SEQ 1D NO:54-7T4H1116. 45 o5 — 75 1, - FDPuis £ & SEQ ID NO: 16,
1 8EY 1 91y 45 4tk Fi] A8 455 M Ik 2 8 7 I FISEQ 1D NO: 17882001 B4 7] A% 45 My il 8 L 8 v 91
40, B FDHUR AT LIS AL A SEQ 1D NO: 161 45 4k ] A% 45 Mt 2 B8 7 1 FISEQ 1D NO -
17 1) B A ] AR S5 AR 2 R 7 B “TM A28 44 (AFD . v6) s BL 73 SEQ 1D NO: 1814258 nj AR 45 14
W BT HIFISEQ 1D NO: 171 B HE n] AR 45 M8 = L 12 17 71 1) “TM. DI2E” A5 4 (AFD.v7) ;
AL SEQ 1D NO: 19 3288 i) A8 25 i S 2 L IR 7 ZI AISEQ  ID NO: 171 B4 W] AR 45 i i 2
W5 HIFK “STESD” A8 44 (AFD.v8) B AL SEQ 1D NO: 19f) ik n] A8 45 44 4 s FL R 7 51| FISEQ
ID NO: 20f) E 4 n] A2 45 M IR HE R 7 911 (1) “STESD . N103S” 2 & (AFD. v14) .

[0052]  #F % — A5, Hi- I FDHE AL SEQ ID NO: 16 1858, 1 9fK) 45 itk 1] A% 45 #y 1 a1 it
B2 Fr 4. SEQ 1D NO: 178 20K) H 4 n] AR 45 AU 5L 2 e #1 A3k F b A 21 i 4L f) T AR
SEAE MRS FIR T A : SEQ 1D NO:54-T4F0116 46140 , Hi— DK FDHLAR T LA S AB i iR AR 16 “T™
AR (AFD. v6) , HAL S SEQ ID NO: 161 F25E i) AR 45 M I = S 18 7 91 L SEQ 1D NO: 17/ H 5
R AR &8 R I I R e A1 RN ) E DA R ) 4L A e A A R B R - 41 - SEQ 1D NO:
55-T4A0116 ; IR AS A “TM. DI2E” 2844 (AFD. v7) , HoAL 5 SEQ 1D NO: 18F 42 5 ] A5 45 ¥y 3
QLML P WSEQ 1D NO: 17 1) HHE ] A8 S5 e S 2 18 7 91 A B el DL 4 RS0y 4010 e
TE AR B IR 1 : SEQ 1D NO:55-T4M1116 IR A1) “STESD” A2 4 (AFD. v8) , HAl 5
SEQ 1D NO: 19f) 3058 il AR 45 Ky 3k Z IE R - 51 \SEQ 1D NO: 17 ) B8 1 A8 45 M)k = 3 %y 471
AU BA T 2H R 40 1) B AR e S5 A IR R B R /7 41 - SEQ ID NO:55-7T4 1116 s A2 il 4%
[} “STESD.N103S” 2844 (AFD. v14) , HiA0 5 SEQ 1D NO: 19f 4255 T 48 45 ¥y I & L e - 471 L SEQ
ID NO: 20 555 ] AR 45 A 2 L 1 e Z1 Rk B Hh DA T 20 A i) 20 1Y) 2 1 0 405 A IR R S 1R
JF%1:SEQ ID NO:55-74F1116.,

[0053]  fE— sy J; v, i FDHUR R B AR A “STESD” 244 (AFD. v8) , HoAu &
SEQ ID NO: 19M¥) 424 n] 78 45 M) Sl 2l B e v #1 M Ik 1 bR AT 20 R IR 40 ) 8 7 21 - SEQ 1D
NO:30.31.75-92 117 o £ —$& 52t J7 Z2 v, Hi- K 7 DU 2 48 i Wi A (K] “STESD” 2 &
(AFD.v8) , HAL & SEQ 1D NO: 2614255 7 71 A H A 3% B B DA 2 sy 4K = 8 18 7 7 i) B
BE:SEQ ID NO:30.31.75-92H1117 o fE J) — ALt /7 Z v, Hii- I 7 Dhuid 2 B Ui it A [
“STESD.N103S” 4844 (AFD.v14) , HAL&SEQ 1D NO: 190 4255 T A 45 MR A L e T 7 A B A
& H A H R I 2R R 7 A1) AR 7 41 SEQ ID NO:32.33.93-110F1118, 71— 451
i 5 2, Hi-P T DH U SRAE MR IR AR Y “STESD.N103S” 4844 (AFD.v14) , HAL % SEQ 1D NO:
28 RE T B Ak B H DA N A R AL EEBE T 41 : SEQ 1D NO:32.33.93-110F1118.

[0054]  fE—ueT5 T, AR AW KA — A Z AP FOHUEM Z AW, Fridfi-F 7D
ok oA A AR R R R ] AR S, T IR I AR AR BE AL B HA'SEQ 1D NO: 1 1B 141% FF 51 I HVR-
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L1, BASEQ ID NO: 6 FEHIMIHVR-L2 , F1IEAGSEQ 1D NO: 7EE 13/ FE 51K HVR-L3 ; fiF ik n] A%
F AL LA SEQ ID NO: 8K 7 HI[FJHVR-H1, ELASEQ ID NO:9BL12/K 7 51 [KFIHVR-H2 , FiI EL
AHSEQ ID NO: 10BL15MH] P FITHVR-H3 o 75 53— ANt 5 %8 1, - DA DhuAf i m] DA 55 ik
F AT 2H R 20 1) BB e S5 AR R R 7 41) : SEQ D NO:54-74H1116. 45140, Hi-X D
HORTT LU AL LA S NHVRIF I “STESD” A2 44 (AFD. v8) :HVR-L1 (SEQ 1D NO:14) ,HVR-
L2 (SEQ ID NO:6) ,HVR-L3 (SEQ ID NO:7) ,HVR-H1 (SEQ ID NO:8) ,HVR-H2 (SEQ ID NO:12),
FIHVR-H3 (SEQ ID NO:10) ; BYAL 2 PL R AN/AHVRIE A “SIESD.N103S” 4844 (AFD. v14) :HVR-
L1 (SEQ ID NO:14) ,HVR-L2 (SEQ ID NO:6) ,HVR-L3 (SEQ ID NO:7) ,HVR-H1 (SEQ ID NO:8),
HVR-H2 (SEQ ID NO:12) , FHVR-H3 (SEQ ID NO:15) o 7F—6sijiti/y 22 b , Hi-PH FDHifd a] LA
FE A5 LR ANANHVR FE A A8 M iR A () “STESD” A8 44 (AFD. v8) :HVR-L1 (SEQ ID NO:14),
HVR-L2 (SEQ ID NO:6) ,HVR-L3 (SEQ ID NO:7) ,HVR-H1 (SEQ ID NO:8) ,HVR-H2 (SEQ ID NO:
12) , AIHVR-H3 (SEQ ID NO:10) , FF H ik — 00 5k 3 th DA 2 B ) 20 1) 35 A e 465 A 3
QLML P :SEQ 1D NO:55-7T4M116. 7E 51— 5Lty =, Pi-H - DHiikn] L2 & LT
NNHVR P B AR A “STESD .N103S” 4844 (AFD. v14) :HVR-L1 (SEQ 1D NO:14) ,HVR-L2
(SEQ ID NO:6) ,HVR-L3 (SEQ ID NO:7) ,HVR-HI (SEQ ID NO:8) ,HVR-H2 (SEQ ID NO:12) ,#H
HVR-H3 (SEQ ID NO:15) , FF H ik — 00 5k A th DA T 2 B i 20 1) 35 e e S5 A I ik 1R
41 :SEQ ID NO:55-74H1116.,

[0055] 7% &7y [, A% K WP S Bl 3 AN HoA wl A UK As p S A8 AL KT Bt — DR DB A4 A8 44 1K)
a1, Hoh prik A @ i TRk 25 B D A ALK 5 vE R & iR U5 iE AL (a) e AR
ZH - 7 DU HVR A ) — AR ANt T-Asp A AL IR Aspi 2t s (b) FHG 1w 4 20 4%
(a) A E W Asplk I s (o) BF 0T Asp 5 A4 A 57 06 T A IR AvE e A8 4 5 0 (d) IR B A LA T A U 1)
Asp FEAAL ) B LLAR A o 76— 75 T, 84 DL _E 073 T 2 B D R e G (1) 7 A 4
FTiR 7 () %2 AE S i- R 7 DPUAR T HVR A (K — AN 18 22 AN i 1) T B B B ) Asn ik
Hs (b) HSer B0 3K (a) % 2 I Asn R I 5 (o) S50 M Ik Jhe i 8 I 45 90 40 o 84k s 0 (d) ik
P AT VD 00 B o 1 0 I BT I A O 7 S — N O T > W TR 25 Bk D AR
5 H T HUE SRR R K B & ik T2 diid : () IBFAE S Hi- - Dhiik
[EIHVR Y ) — B 22 a5 G IR R IR R FEDIRE ; (b) FiSer B #b 3 (a) kPRI 7RI (o)
B R VAR AP O SR T A5 A A S A A s RN (d) e B 5 TR S L BT 7DPUAR AR LE B el 7
R ) I A A

[0056] ¥ 4Ly [, A ¥ Sl & AL A T I — Fhiek 2 P - D DH LA Bt 4 A2 A Al
— M2 P2 2 uBE MR A o Frd A a2 D — A A SR A I B TD
PR B HUAAR R SN e 2 2 JUBE R 4% o 7E SRSt T R, 20 £ U SR PEG. /F ik
St T7 2, PEGE J\ R Ak o #E — 25t 7 22, PEGR A B R (Ta) | (Ib) | (IT1a) « (I11a) BL
(IVa) &5 (A SCH FTR)

[0057]  #F 6500, 24 5 FTidk 2 L - FDHUR A EL I, 4 & B 0 2% & 0 6, & AE AR
FDEE A SR A R B 2 AR e PR B - IR DR LR AR AR o £ — 28T 1, Bk DA 2 /2
10 7210 "M &5 G2 D854 D 1D fE— 2 5 T, BT A R I 244 W0 Biis e A Bt
e NIRAL BB R BBk

[0058]  7E—L&T5 I, T A KRS MR bk i B (Bl Jsiss & B AR
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BH PR A Boa] DA 2B iFab Fab’ \F (ab’ ) 2.scFv. (scFv) ondAb. H bR E X (CDR) Fr Bt . 4%
PEBUUR  BEEB IR Y 1 TR U B R PR i BUE RN 245 7 k.

[0059]  7E AR WA () HoAth 77 1) , AR ARG &9, ik &AL AR R AW 15 7
— AT AR XA, R Y R A Y B 5 s vk 45 G B A AR SC TR Y
AR IR A W AT, Frik 3R i 2 285 3k

[0060]  7E—L&T5TH, AR B ALEE 20551, BT 25 500 6 B it o7 A 80 B I AR ST i i
I o A6 — ST T , FIT iR 259 H 6L 5 22 /025 100mg /mL  Z1 100 2 £1150mg /mL . 27100 %
#3200mg/mL £1100% £1300mg /mL « £1100 % £J400mg /mL « 2100 % £)500mg /m1 ; % /1> #)200mg /
mL %= /b #)300mg /mL « %= /> £)400mg /mL 1%, 2 /> £1500mg /mL PR < 5 A T AR T pLAR AR . fE— 1k
7 T 5 #3079 o 0 A B AR AR A4 B 9K B S #9200, 250, 300,350,400, 45085 500mg /mL o £ — L8 5
A1 » 770 P PR B BT AR R 1R B /N T-29450mg /mLL

(00611 AR (¥ 53— AN 7 THI A2 AR R W 1K 2R A i B 25 W k) 350 T Ya o7 S5 B A 52 45 11
MRS A IS IE (1) P I8 o A5 — AN S 7 S, AR B R 9T 52 5 TR IR RMA A S
JoIE 1R 708, IR 7 1 B4 ) i 52038 Tt FH A 5 BH ) 6 W 2 W 3R o T I s iE B 4
Lo 5 23 i AR S T (0 M S 5 e S PR O LB BBk A o B I PR e VB Al L 2 4
o Uy AR I 5 PR A o M R s E e 5 S S I P A 2 e R R - R A R P AR B
TG o FIMAS IS A O 28 IR B 55 58 T3 SE AH DS, BIT IR 58 B RE T W™ B 605\ PN B 2R IMLAE LR
BEPEAR 50 BN IR B 38 25 A AE R ATT 5 ok SRR 7™ B s o A K e 2 SR
(Crohn’ s disease) HitR 40 M 2T U0 BEER TRECGL S5 B /INER'E 98 FNIFRIR 58 o BT 93 10 T BA
TR AWML AR 2SOV TL- 215 5 10 10 75 I 5 B 118 BB B85 38 5 770 A8 28 e v
(145 SR o FE— A3t 7 S, AMASH S PR RE 2 R o JLIE 7T LLELES B B S IR » 1
MRS ML BERIE EARENLTG I SRR IS K BT /R K HE B (Alzheimer’ s disease)
A2 RAERAL 76 75— AN 380t 7 S, AMASE I8 5 FE R HE R A DG o 78 5 — AN St 5 2
AN IR S5 HR g O B 2 0 S M (L8 RIMAR T 28 i RN 5% B 045 120) 1 B A MR, 3508 9 0, R 9
99) BRI A P FIR S5 O AF DG 5 18 2, A8, AN BR T 5 8 B AR 0 L 3 T o B A A A
I T BEASE (AMD) , BLHE T AR M GRS HPEFNS R PE) 2 4 PR P A0 Do 9 AR
Sl i A S P AL DX 5 5 ik 285 B LT O 5 (CNV) 8 260 JI5S 46, 0 Fa o 1k 2 BT /K B, o B Pk i
M, 75 R - MBS (von Hippel-Lindau disease) , HE 1) 2H 2R 25 156 05 » A0 A i eb ol 5 ik B
F% (CRVO) , A1 LT 1055 712 R AR I 38 0L 12 o 7 — A S H , A A 2 P I 5 5 . 0 4
TS AH S PE B S (AMD) , F 4R RS 1 (ol ST PEAMD Bl HR B AR B 4 (GA) ) RIS H
(461) 4988 A2 AMD (b 28 5538 T4 T2 8 (CNV) ) AMD , B3 J 95 14 400 DX JIE5905 (DR) , FIEL P 48 R 76 I 2%
15 Sy A A L 3RS A AMD PT DL G R B 3 B L AR B B b PR 5 40 A/ Bl 68 3K BB AR 1YY
AFAE AE 75— A S, M A G P IR 3508 99 100 G 8 A G P 25 B2 % (AMD) , ELH5 5L HHAMD
B an B G Z AN/ DI R — A A RS B PR A SN BB E) | A BAAMD (9 an 6148 K
[ S B B E & — N B2 AN KBS HE) R JHAMD (461] 2160 55 Hh P bR 25 448 B e 190 388 746 AMD
(CNV) o 7E 53 M SEAG) 1, v AP AMD AT DAL S K RV A TR B B8 E o 7 53 711 S2 4 v, b
ARZE ] LALRE B2 2 AN/ TR WA € B 2 (RPR) 514k o 76 53 A sl v, b DR 2 45
(17 TR RRURT LA A2 /0N BOK PR R/ B8P DA 8 38 BAE DXk v 70 47 L A0 DX JEE v o 78— AN S5 e, b
A FH D 1A FIR 5 0 290 A2 R U P AMD o 75— SR, MR A X P P 50 95 400 2 S P HR 25 4 o 7
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AN e, AR 5 PR S s 0 S R AMD Ok 2% IR 1A R (CNV) ) o 7 — S SE i 5 38
Hh L A5 FH AT AL N i 1 38 R G it FH 48 & M s 29 M| ) o 76— AN STt 7 S8, 3k BRE A N it
Pkt 4G W Wb ) o 46— AN STt 7 28, B 77 v Bl L 3 G466 1) 52 38038 it FH )
HMEIYETT 7, 3% IIHTRA LS B, ANG245 057, TIE245 4077, VEGEF5#i7), 5iC1 .C2.C3.C4.C5.
C6.C7.C8ERCOFMAL 73 Hh — A B Z AN FE B

[0062] £ 7 —ANJ5 T, AR BHAR ARG, i R S A& A R I BB o AF — L2 S it
T5 &, AR R &, Bl o0 S S A R B I A W B AT FH U B o AE — R S Ty 5
AR I SR BT TR B S A R W I A M L B FH T T R ik 8 -5 W LGB T
MR AH A T i ) U B o £ — SRSt T 2 R, AR R IR IR & PR R SRS
o, TR — RSO T EY, TR 1AL —Fhal 2 M R B SA 1 s AR 4548
BT 5 4588 QL& G2 i ) o £ — LR STt 7 S8, Bl 4% b 2 245 PR o AE — BB st 5 S
A5 AR W R 285 W 2 e B0, 5 A, 7 — SR St 7y P, TR 2 i 2 24 IR o 5 — 1k
SEi Ty B, TR RS IR AL R TR A A (B, L8 — D E A Bk s L ik B
Bt (Wil g & R Bo) M8 E W) it T 52305 U0 o 78— 25t 7 R, Irid il f & e
B F A8 BT AR S 1 B

[0063]  7E—&T5TH, A AU Bl i, BT i) 5 A nT TR T S T A/ sz W k4 A
FEMEIRIE AR} o 72— RSl 5 28 p , AR BP0 R il b Tl ] L5 s () 25488 s (b) 2%
[FIARZE s F0 (o) IR 45 88 BT M AL &1, Frid W) A S & A R I A4, Hodh
FITid 734 L IbRZE PR s TR 20 A4 o] LA FH 967 S T A1/ B2 W MA A DG e i

[0064]  7E—&TJ5 T , A< B R LA BH I 2% & WD AE I 2 20 b 1 F& , BT iR 259 A T
9o (I TR AR DG P IR S5 5 10) (RIVE I T R/ BT V89T o 78— St 7 S, AR W B
TBIT 32 I RMA A P ERAE G WM A DS PRI S0 ) 1 77325, BT il 77 10+ 0 48 1] i i
B2 AN e T A R B 1 85 Bl 2 W )R o 40— L S B2, MR R S Tk B S 0 10 3k 1 4
VA AH OGP 3 B A 4 (AMD) , BLHE RS PR (9 G A - M AMD ER b R 22 48 (GA) ) As Hh 1k
(461 4958 A2 AMD (b 28 5538 T4 T2 i (CNV) ) AMD , B3 2 995 1 400 X JIEE905 (DR) , FIL P 48 P07 76 I 2%
FE—ANSEAG R AF G P AR 58993 100 72 o ST PR AMD o 5 — > S48 R, MR A 90 P R 8 9 150
SR AL — S P, RMACRE 5 P 05 290 A2 9 PR AMD (k28 J5E8I 15 T2 A (CNV))

[0065]  7E—tLT5 I, A% % B 4L AR 2 B IR )t £ 1) 4% 25 0 R 16 s, Bk 2459 R T2 0
i MR AH DG PRS0 ) (3697 14 A0/ BT 13697 o £ — RSt 7 28, fMAAH S PERR
T3 I 28 AT U AH DG MR B B PR (AMD) B R AR B P (481 v B 1 AMD B3 b 11 4R 25 4
(GA) ) FHiB H P (f5) 4 P AMD (Pl 4 IS8T 1.5 12 J (CNV) ) AMD , 78 PR 9 P44 X S5 (DR) , R Py
PN AR A o 7L — A5, FIMACAE S P B R0 250 A2 A BT PR AMD o 75— AN S48 1, R MAAH
I A R 05 100, A b PR AR 2 4 o E — AN S8 FR R MAS R DG 1 R S 05 290 A2 Y PR AMD (i &% 52 7 1.
BIEH (CNV))

[0066] 75— &5 [ , A% BH B it AR i B A R S 7 il 8 25 b 1 FH& , B iR 259 A T
9o (U TR AR DG PR S5 5 1) (P96 97 1 0/ BT P V69T o 78— 5 it 7 S v, fMA A S P
L 50899 . 32 1 4 % A O P 0 B A 1 (AMD) , B0 45 72t M (49 o 39 PR AMD B PR 25 4
(GA) ) FHiB H P (f5) 4 P AMD (Pl 4 IS8T 1.5 12 J (CNV) ) AMD , 78 PR 9 P44 X S5 (DR) , R Py
PN AR A o 7L — A5, FIMACAE S P B R0 250 A2 A BT PR AMD o 75— AN S48 1, R MAAH
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I N 5905 0 A b LR Z2 4 o AE — N SEAG H, MAS HH G P PR 359505 200 T 1 AMD) (Jlk 8% 53 I
BIEH (CNV))

[0067]  7E—LLT5TH , AR BHEE AL AL & S M fl 7R, IR A B & — a2 R 7D
A, IF B S 580 S HTRALFE B, ANG2FE 057, TIE24E BT, VEGF RS 77, 5iC1.C2.
C3.C4.C5.C6.CT7.C8FCIOfMALH 73 th — P BR Z A ST o £ — 2L STHt 7 Z v, DS T
FEGT-F 7 DI o 75 3 A S 5 b, Hi-TR 7 DHUMA 2 A SRR (B - TR 7 DHTAR AR A
FE— G STt 7 2 HTRALFS BRI HI-HTRALHUR o 75 Oy — A0t 7 S, ANG2F5 ht il e bi-
ANG2HUA o 75 S — A9t 77 W, TIE2AS 5T R Bi-TIE2HT A o 75 53— AN STt 77 27 , VEGF 45
PO BI-VEGF UM o 78 F— AN St 77 S+ , C2 RN/ BRCA RN/ B CHAMAZH 43 (M 5 Hi 7 2 i —C2
A/ B PT-CARN/ B Pt -CoHiiA

[0068] 7 —LLT [, ¥G 97 A 5 i JE BN S 44 R A IMAS SRS AH SC IR e (N 32 i R iR
i P B 52 47 0 MR S A D 1) 993 i G4 ) i 52 60 3 it FH A BCR FRTT A & e
T Z A FDIEEBAIM R AW, I HIE B FE ) JTid 5238038 it A & AR iRy ik
EW), W AIHTRATES LR, ANG245 5077, TTE24S B35, VEGEH5 7, BC1.C2.C3.C4.C5.C6,.CT
C8FICORMA L 73 i — B2 NS TR 75— S5ty b, DI PURZ Bt -IK 7 DFit
Mo fE— S T e, B[R DY & A SO R M P - DK 7 DB AR A o £ — L 5L it Ty %2
H HTRALFE BRI PU-HTRALHUR o £E 53— A SETt 7 S, ANG2FE 5772 Bt -ANG2Hi 4% « 7£ )
— AN 7 G TIE2ESBUAR Bu-TIE2HuiA o 75 5 — ANt 77 9 , VEGF IS St A& Pt -VEGR
oA 75 i — St 7 b, C2F0 /B CA RN/ B CHAMA ZH 73 R F5 B A2 o -C2F0 / 5ipe-C4 0/
B H-Chhifk

[0069] 7 —2& 751, B35 PR DIE HLAA B A W ATART 58 — ¥R 97 46 & P ik it AT A =] s
BEAT 000, VR AN A P AR W B DL AN R A A 5 4 A R BRCAS 9D ) i FH s
17 o % e Y A1 1, BTl it B mT DA DA ART e A AR 53R4T

[0070] [ & i

[0071] IA-1DS R | Z e Hi- [ FDHUAAWT @FD.WT) 2 HOk A8 A i 2 BE M e 41 (1A WT
(R R BE AN FERE 21 5 1B e BB 0 BB P AR 45 A SR B X 5 1C: STESD (AFD. v8) [ 42 4 A1 J 5 7
51, LA S Cy & i1 STESD (AFD. v8) FICys—Pro—Pro—-Cys—1&4ffKISTESD (AFD. v8) i B 5% FE 41 5
1D: STESD.N103S (AFD.v14) (428 F B 4E /7 41, DL & CysEififtISTESD . N103S (AFD. v14) 1
Cys—Pro—Pro—Cys—1&4fif¥]SIESD.N103S (AFD. v14)) [¥] B4k FE A1) o i) A% 45 K 38 P (T HVR A2
T RNZe 1) o AR A i s L 4 LUK AR 27 o FEE 1CAILD A, Cy s FICy s—Pro-Pro—Cys (SEQ 1D
NO: 21) A&/ DA R4 i o

[0072]  [&|2A-ACYE /s 7 LB (K] I [R] P 7E PR E [ 26 AF S AN [El BidkFab i BRI PR &5 & fe )
(2A: 10mg/mLAFabt ¥ B, fEpH 5. 5% pi7ill 1 ; 2B: 100mg /m1 f¥jFabi IR L, FEPBSHY
2C: 100mg/m1 f{JFabss (4 ¥ & , 7ZEPBSHY) o

[0073] P& 3A-3BEL/NERR jE M 26 A1 N AN [RIPT A Fab Fr B B s () (1 [ A2 » b s g ot 85 28 #t
vk (TEC) 2 3204 (3A: 10mg/mLIFJFab 8t (1K JE , 7EpH 5. 528 pP55) 5 3B: 100mg/m1 ¥ Fab
HEWEE, fEPBSH) .

[0074] P& 4A-4BE 7~ 75 R 2 1) 261 A R Bt Fab Fr B E B 0] 0 57 44 40 0 e 1t Fie (44
10mg/mLI¥Fabs [ W%, fEpH 5. 5% 71 5 4B: 100mg/m1 [RFabi 1 JE , 7EPBSHY) o
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[0075] &5 /s AERR 22 ) 25 A1 T AE LB (K IS [A) N AN R B Fab i B 2R 4R (100mg /m1 )
Fab®z IR B, fEPBSHY) , Wil ik 43 7~ HERH A 3532 (SEC) I B AR UG BT A 72 1

[0076]  [&|6% mabfD WT.AFD.v2.AFD.v6FIAFD.v87EpH 6L A IR B 73k )% (~100mg/ml , 7F
20mM His—HC1,pH 61) [KIVA AR

[0077] |75 nPiikFab i BEfEpH 6 F0% 2 3 B (~100mg/m1, 7E20mM His—HC1,pH 6
) [RIE ARE  aFD . WTIR AN Ml g 28 BB A ZS #. 2IPBS (— Fh 2 £k (NaCl) K22 i) o 4%
[0078] [ 8¥E/~227mg/ml (@FD.WT) ,269mg/ml (AFD.v8) #1344mg/ml (AFD.v14) K FiiEFab
JrERTEPBS (pH 7.3) HH IR VAR o

[0079] K9 W. /xfE2-8°C I & 3 JH A @ it 75 ¥ HEFH il % (SEC) M E M STESD.N103S
(AFD.v14) 7FPBSH [¥] % B4,

[0080]  [E| 1OAR /N AEST CAE SR I T 8 LE K (1) I 18] P v ¢ S (272mg /mL) AFD . v 8 #il] 5
(20mM His-HC1,pH 5.5) FIHTE &5 A fE 7. A BH 52 26 1 T AR R om M 2 £ 10 % AR AE iR
%o

[0081] [ 10BR 7~ 7E 37 “CAERRL I T 8 LE K (1) I 18] P9 v ¢ S (272mg /mL) AFD . v 8 #il] 5
(20mM His-HC1,pH 5.5) 422 EE £ e 11 . N1O T FIE9S K 4 Kaba t4i 5

[0082] &1 1R rE S 3EAT B ES A N VST e PiddFab v BRI 250 8) 1%

[0083]  [E12WE ~fEpH 5. 5% 5fIH (KB fARFab b B[RS FE I W B E

[0084] 13AFI3BE 78 T A& il (HGEO) #% 0 (Sunbright®HGE0-400MA ,NOF
America,Corp.) FI=Z= L VU (TP) % L» (8ARM (TP) ~-PEG-MAL, JenKem Technology,USA) i)
Z BEPEGIAIMALDT 230 M7 (13A: HGEOKZ L 5 13B: TPAZ L) o

[0085] P& 14A-14CE 8 T E20mM His-ZFR2h,pH 5.5,50mM NaCl (%55 ) 78
Sephacryl S-300HR (GE Heal thcare) 4% [ i@id R~FHERH 41357k (SEC) 4li4LAFD. v14.C+TP/\
AR 45 5 (144 : SECHE K WTU6 0% ] ; 14B: 600mL 2 1 100mL K WA fK) JBOK : 14C: 1ABJ 7~
Al Ak 3 TR) AR 1 203 2 73 FRIMALS )

[0086] & 15A-14CE R 7 E20mM His-ZFR2h,pH 5.5,50mM NaCl (&5 5 ) 78
Sephacryl S—-300HR (GE Healthcare) 4 _Fifid SECAEALAFD . v14. C+HG )\ RAA K &5 5 (15A .
SECH: A #1463 ]« 15B : 2900-3600mL ) 1 5A (3% 5] () 8K < 15C - 8] 1 5B i 7~ f) 46 4k 391 )
AL B ) €00 1% 2% 73 [PIMALS ) o

[0087]  [&16A-16B&E. 7~ ¥ #EPBS (pH 7.4) " {#i FHSephacryl S—-400HR (GE Healthcare) #i
S ATAFD . v14. CHHGJ\ FRARIP) 45 3 (16A: A FIAE EL TS 5 16B: B 16A AT E MALSHE) o
[0088] ] 17A-17BE 8 7 7E20mM His-ZPREL,pH 5.5,50mM NaClH (5% BE B RS /8
Sephacryl S-300HR (GE Healthcare) ¥ i@ I SECAEALAFD. v14. C+HGEO )\ AR 45 5, b
JG7EPBS,pH 7.497LL0. 25mL/ 73 B fESephacryl S-400HR F [KJSEC-MALSZALE (17A:SEC S-
400K I ATRA B 1]« 178 L TACL 1S 2873 [FIMALSTE) o

[0089]  [&/18A-18BEI/R 1 7E20mM His-ZREE,pH 5.5,50mM NaClph (55 BB E) 78
Sephacryl S-300HR (GE Healthcare) ¥ i@ I SECAEALAFD. v14. C+HGEO )\ AR 45 5, b
JG & Tosoh G3000PWAE: F ISEC-MALS#4E (18A:SEC S-3004: M #) 46 (0 i% & ; 18B: % H
G3000PWAE f# FHISEC-MALS 1 8ARIS-3002% 7 FI ' o 2 1) B 48 o
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[0090]  [&I19A-19C 7R~ 1 FES0CVIN , fETritondi i« 10-20% IM NaClAf v, i id B & 1
S M T (CEX) 3k — DAL SE it ) 9a b IR #2403 (B 14FT71%) (19A: CEXAE R )46 ¢ 1
: 19B: 5K H CEXAE I 2473 BISECEERR : 19C: & 19AH (B33 4 73 FMALSHE) &

[0091]  [E|20%2 7 7 CEXA{L JGAFD. v14. C+TP )\ RAKIN & 73 A iadT .

[0092]  [&I21A-21BEL%E 1 PHES 728 4 (3% (CEX) WSEC S-400HRAT: L [ISECA B SEC S-
300HRAE: - ISECE I 2 f7, AFD. v14. C+TPJ\SRARI alifb T ik 1 45 2 (21A: =P H afifb i
(R T8 () B N < 218 LR F = Rl AN [H) i AR AR R 5 R SECHERD)

[0093]  [&|22A-22BEL %% 1 1 H B AN [H 4% O I PEG #1145 (R PEG-Fab 4% &4 (224 - LL % 1 H
AR OB 8 A W A ALRE S I SECTERS + 228 - 48 AN R K% 00 11 45 1) 82 A WIIMALS 1) &
[0094] 23878 LAFD.v14.C+HG/\RAAFE R EINOF America Corp. ) Sunbright®
PTE-400MA (— T B 44) #1145 [EIPEG-FabZ & W0 F1kS BEAE AAFD . v 43R B 1 bR 40

[0095]  [¥|24 ¥k R~ T #E20°C, 4E20mL His—Ace,pH 6.54150mM NaClH',AFD.v14.C+TPJ\ 5
PRAIAFD . v14. C+HGEO J\ ZRARIRSG BEAE NAFD . v 14UR FE IV PR3

[0096]  [&|25AFI25B Y | £E10mg/mL , PBS (25A) A1 0mg/mLI¥] 20mMZH Z BEHC1 , 50mM NaCl,
TpH 6.5 (25B) ,AFD. v14.C+TPJ\ SREARI PAS SE THEAE IS TR) () BRI R o

[0097]  [E|26 M127 &7 | Fab v Be K S 18 R UM R AR 5 PR 7T 3 B v 1K) — 2R A (26« BN TH]
(P45 I SEC-MALS 734 5 27 < B I 1] (1) 25 A5 W ¥ I CE-SDS 43 A1) o

[0098]  [&|28 % | Huka & 1tk WIRIAFD . v14 . C+TP )\ 4k 5 R FDIN &5 & ft S 4i s, anid
o T A B AR T B

[0099]  [EI29AFN29B o T fE 2548l Jy 240t 58 v , 75 il FHAFD . v14EBAFD . v14 . C+TP )UK A
Z )5 AFD v T ATE B BRI B AV AP (PR B RS T [R) (29A « BB RV I B 5 29B: £F X 45
20 A T BB AR R P )

[0100]  [E|30AFNISOBE s T 1EZG4R8h Jy 240t 58 , 75 jils FHAFD . v 148 AFD. v14 . C+TP )UK A&
Z )5 AFD v T AFE B BE AR B 5 7K AR PR B CRERE T 1) (30A < HIR i 5 7K 9 B 5 30B : £ X 45
20 B AR AL TR HIR I 5 7K B )

[0101]  EIS1ARISIBE R T EZ5 8N Jy24Mft 5 7 , 75 i FHAFD . v 148 AFD. v14 . C+TP )UK A
Z 5 s AFD v TAFE B B AW ) 5 5] 5 R 3k B8 CREDGE T A1) (B1A s RN IR S 5 318 B4 45
2, AL T A0 DX S )

[0102]  [E|32A-32C 7R 1 70 3% 3 A oy AN ok P9 33 5 it FH 09 25 AR 30 0 4t 5 b, 7 it F
AFD.v14BEAFD. v14.C+TPJ\EBVE 2 J5 , AFD . v LATE £ B85 5 b (R BE R T INF D) (324
TP B A PRV S PR LR A L 5 B2B o0t 5 243 ik FEE B o A PR I SR 4 P 92 S L R A 2 5 32« ik
P e P P A 2 R )

[0103]  [€|33A-33BRI 1 10 ik i ik P BB B 4K P v Y it FHAFD . v1 4. CHTP )\ SR AR 2 J& » 7E
AR EN TG R T-DY BEFIARD . v14 . C+TP J\ B AR LU 4t (33A: I 3K 3R B 5 33B: HR 3k
%)

[0104]  [&|34A-34B&E7 1 DAl DURHG 4 (K] BRI () IF 8] 73 3 27 G e 2 5% 4% (TR-FRET)
A 22 (347 Fab— VY RARE AW, 5 RE G FabAHIL s 34B: AFD. v14.C+TP )\ Rk, 5
ARG EHIFabEL) o

[0105]  [&|35A-35E o~ [ 7E BRI AR P9 v 5 it FH 2 5, AHEG T B e ifn 2% A (1) S PR DAY
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IT 7RV BE I 2R 8 M APAMA T 1 (35A: 10mg /MR 1ampalizumab (i HL ##E) ; 35B: 25me /I
AFD.v14:35C:3.9mg/HRAFD. v14.C+TP )\ R4 :35D: 7. Img/HRAFD. v14 . C+HG J\ &4 s 35E
11.8mg/MRAFD. v14.C+HG J\ERAE) .

[0106] REHVER

[0107] g%

[0108] B 7 A 435 {7 FH I AR 15 40k AR R S LA T A MR AR N 73 SR 0 5 3 (1) R0 B 28 g 5
AR, HAH N A B2, DL ARTERE 45T DA R 2 I BARE Lo

(01091 ORGE “Puk”™ BAds ) XA A, FF B B phis o6 A K B sl BE A . 2 e A L 2 4
SRR (2, BURR SR UAR) FRdpR A B, B AR R BT R (W AR s v Gl i e 4
g ) BIA] o444 (Ab) Ffe e Bk 8 1 (L) A& H AT A A S5 AR 1 KB 8 1 o A Sl s o o o
BRI &5 A0 SR SR BR B (AL RS PR RN e B D R R R S YE A UK RE 2 T o R AR BT
M0G0 3 BR A 11 I 2 29150, 00038 /R $ T S35 DY SR A B2 1, Bl P 26 AR R 4% (L) REFD Y
SRR T () B R B 2% AR AE — i A AT AR G5 A (Vi) » 2 J5 24 T 1E E 45 343
B SR AR BEAY v HoA AT AR S5 A I (Vo) T AE e 53— v H A U &5 Ao AR ST A KR
U™ 15 8 R o5 PR DR 25 A s M i B B

[0110]  “Puik 5 B R4 AN T 52 BHURm 5 52 B PR — 50 2 7, ik i 45 &
5 Se BEPUR g A R U i B SE ) B R (EABR T-Fv . Fab Fab-SH.Fab’ -SH.Fab’ |
Fab-C.Fab’ —~C.Fab’ ~C-SH.Fab-C-SH.scFv.X{$ifk (diabody) B(F (ab’ ) 2: XA : LR PE DT
s BUBEPUIR 2 (B s cFv) s R ER 0 B B i 22 45 S A pU A

01111 A SRS I, “Pi-R DU S48 O FEI 5 X 7 45 6 TR DI o 4k, A
AN ECIEAS L ek /D A MA SIS

[0112]  OR3E “PH 7D FAEASCH FE R AR 7 I FIAZ AR R D2 Ik

[0113] A S Bt A, RAE “AFD . Ab” 5 AT Ho-P 7D

[0114] WA SCHE Y, “Fab” 21X FE UM : Frid bu i 68 A 2 X, frid S 55 1E
SE XA 7 CHL 25 A4 38 BRCH L 45 A 3 I 2 5 (1) 358 7 DL 5 R B AH 8 X i i, H R A S A
CH245 ¥y 3 B CHI 45 ¥ 58%, o A S A ) , Fab i) DAL & BEBE X i — R 2 AR L9 . R
WA SRS T, RE “Fab” #itsFab’ Ak .Fab il LALS B AN AE RAREILRE , 1 InC— R i
PR, LG T Hn] ELFR A Fab-Co Q1 N 15518 1 , R iEFab—Cid i i B 5 808 X [ R4
RAIEFR (CLFRC- AR ui A iR K AR I EBR) (K Fab . £E— LSl 7 22 v, Fab /Al & TRE et 1 2
e (B, Fabr] A& THIOMAB) o

[0115]  “Fab-C” & 48 B A5 C— A it 2 BE E L I Fab , ATl 2 bt R 1] DL 712 AR FEAr BN
(R BRI e (W =k ) BCRE X I P R R) - B v DU A N B C— AR oy 1) - b = g (O
ASHE T RARF R ETR) o« 51K PG EH AR TAFD . Chud, Ko “C Konpiih 2 B
C— A5t 2 JOk S B IR Faub o FE PR 114 1) 75 ) 11 Fab—C B 44 52 [X A 35SEQ 1D NO:56.57.59.60.
61.62.68FI74/ 41

[0116]  “Fab-SH” & 48 H A iF & B 3 A [ Fab o 78 — S 52 77 270, Ui 1 i i 3 A Ao T
Fab ) C—A % I ¢ i 102 2L R « Fab—-CHUMIE &t /& Fab—SHIFUA o 55 41 AR il 12 1 7= 481
PEFab-SHE HE1H E X A ASEQ ID NO: 58K 28 JE e 7 41l o I8 , 0 2 T REBUE K~ DL 2 R 1K)
Fab (B, H A THIOMABF Fab) f&Fab-SH.

24



N 108472382 A W B P 15/81 7

[0117]  RAE “RIAR X7 B “AI AR G5 M 2 48 2 H iR 45 & 22 B I 44 3500 B B 45
oy 8 o TR BT 1) B R 0 R 1 W] AR 25 A B (3 1) A VIRV B 5 MBI &5 44, &% 25 4
AL S YA PR AT I REZR X (FR) A=A &R X (HVR) o (Z W, #lKind t 58 AKuby
Immunology, Z6kR ,W.H.Freeman&Co. , 5591 T (2007) ) o HLANVHEE M B VLS5 #35 n] LL & A
WA T HUR S5 5455 Pk o S 4b, 856 %y 8 BRI HTA ] RAAE AR B 45 & BT 5 H BUas it VHER
VLZE M HEAT 708, LA 23 0] i ade B AR VLS5 A SR VHES A3 ) S e « 2 WL, ) UnPor tolano 5§
A,J.Immunol.150:880-887 (1993) :ClarksonZs A ,Nature 352:624-628 (1991) .

[0118] Rl “AIAR” JE FRIXAE I 3 , R AEHTAAR < 1A) W] A2 45 A Sl B 28 358 7 76 e 91 B 22 5
1R KHF EL4 F T 805 s v o FLe o oS 6 25 6 F0Re e 1k o SR T, ] A8 PR AE Bo AR /) ] A &
RIS A 513 AT o L AR v T 7 e 0 B B ] AR 25 R 1 — AN R R AR X X
B o P AR 25 e el Py B sy JEE R ST ) B 20 e PR O HEZR X (FR) o R % B B AN A 11 W] 20 45 M) il 25
AL & PUANER, JOK 2 RIBHT S8, @it = AN s AR X ER:, ik = m B X A iE
I BAE— S 15 D0 N T BT B 45 A 8 70 o B 25 BE P Y e AR X 1 FRAR W el h {45 7 —
i, I 5 51— 2R B AR X — AR BT AR ) BT R 45 S A2 AU TE B (2 WKabat 55N,
Sequences of Proteins of Immunological Interest,2i5iK,Public Health Service,
National Institutes of Health,Bethesda,Md. (1991)) JfHE LM A HES 5Pk E
USRI & B2 REI 22 M AR 1 DI RE , 1 WAE BT AR 241 o 25 11 (ADCC) Hh Hidk i) 2
5,

[0119]  HA/NE AFEHEAL PR B FRAE “Fab” /i B PIN MR I BUR &5 A 7 B (3% 5 A
AN PUREE S ALRD) M— DR “Fe” B HARR R L 18 5 T4 RE 7). AR B
b BE AR HAA WA PSS A A7 1 JF HATSRRERS S BRBUREINE (ab”) 277 B

[0120]  Fab by BO& &7 528 1) 15 72 45 A4 SR 2 B 1K) 58 — 18 7€ 45 44938 (CH1) Fab’ v Bt (]
FiFab—C) SFab A B ARl 2 AR 7E 75 SERECH 1 45 A 1) R 36 R s i 1 LA , LRk
H HUARBCRE X B — B A2 e 2R o LA il 2 O I 25 T B o4 P Bon] B W A -
SH” oFab’ —SH (fL#Fab-C-SH) /& H o {8 g S5 2 20— />~ DU R AL 455717 ¥ 18 o e
K1 Fablf] 25K F (ab”) 245008 1 Boi 01 & VE e BAT 2 i) BAT B F I @ R I Fab” Fr Bodt
M7= A 10 B v B () H e AR 2 AR I 2 RN

[0121]  “Fv7 2 & A s BHtE IR ABUR 45 & A sl I /DB B B % X — A B AT AR
S5 R AUR — AN P AR A A I DL B R AR IE U 4 A R AR R AE X R A B o, ]
AR S5 B = A 1 28 XA ELAE TR 52 A6 VH-VL R AR 2 i b A0 R 455 07 55 ST
B2 N R XGPSR S5 S8 TR T ugs o SR T, B A AN ) AR g g (B R L X
JFE B S = A AR X I EV ) —2F) B RO AN ES S PUS I RE 77 BRSEAITEAIR T
TERELE G AL R

[0122] i SC AT R R 3 “w A8 X B “HVR A2 Fg o4 v AR S5 44 d b e 1 L vy v A
A1/ BT BES K e B PR (R AR BR7) B 2% X el o 3085, SRR DY BEBTAR B 5 7SN HVR s =AM 1E
VHH (H1.H2H3) FI=ASFEVLA (L1 L2.13) o HVRIEH L5 ok B e AR B AN/ Bk H “HAMAR &
[X” (CDR) M) 2 ZEMR IR AL , 5 # A foe ey Fr 91 Al AR MR / 80 2 540 R ) o S HVR-H3 AT T
UL R i 4 53 P8 7 T A F5 s AR FE o 2 0, 8 4n, Xusg N (2000) Tmmunity 13:37-45;
JohnsonFWu (2003) TMethods in Molecular Biology 248:1-25 (Lo%#,Human Press,
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Totowa,N. J.) o “HEHRX” BY “FR” J I J& A 7] T+ a0 AR SCHTRR S [ v 22 X B 2 1 S e AR &5 4y
BEHR L o WA SC A IR HVRIX AL S A7 47 B 24-36 (& L1 .46-56 (5fT1.2) .89-97 (i-+
1.3) +26-35B Gif T-H1) \47-65 (4} TH2) A193-102 G T-H3) P9 BT 250 H )5k o PRt HVR A,
FETERT IR AL E P 7RI -

[0123]  A)24-34 (L1) ,50-52 (L2) ,91-96 (L3) ,26-32 (H1) ,53-55 (H2) , f196-101 (H3)
(Chothia#Lesk,J.Mol.Biol.196:901-917 (1987) ;

[0124]  B) L1/124-34,L2[K150-56, L3[K]89-97 ,H1[¥]31-358,H2[¥]50-65, FIH3[K195-102
(KabatZE A\ ,Sequences of Proteins of Immunological Interest,:5%,Public
Health Service,National Institutes of Health,Bethesda,MD (1991) .

[0125] ) 30-36 (L1) ,46-55 (L2) ,89-96 (L3) ,30-35 (H1) ,47-58 (H2) ,93-100a-j (H3)
(MacCallumZE A J.Mol.Biol.262:732-745 (1996) .

[0126] AR X 0] PAELE DL “RE K1 i A8 X 7EVLH ) 24-368124-34 (1) ,46-56 550~
56 (L2) LL 289-97 (L3) , FIZEVHT (1126-35B (H1) ,50-65.47-65849-65 (H2) A £293-102.94-
1028095-102 (H3) o X T-1X 88 58 L rp RS , AT AR 25 Ky R B il 4l Kaba t 28 N (W, F) BE4T 2R
T

[0127]  B& 1 VHHFICDR1 LA A1, CORIE 5L 5T 1l i 722 I 1) = 2 IR R 2k o CDRIE 5 IR e 2
W E BRI B “SDR”, o B2 il 4T B 0 R o SDRAE B & AECDR IV # B O 18 22 CDR
(abbreviated-CDR) Bta-CDRI¥ X I Y o /< 45l fa—CDR (a-CDR-L1.a—CDR-L2.a-CDR-L3.a-
CDR-H1.a—-CDR-H2F1a—-CDR-H3) I T-L1M¥ 28 H f ik Bk 31 -34 4L  L21¥ 2 JE IR ik B 50-55 4L
L3M A M AR FE 89-96 4h \H1 ) 2 Ik PR bk ik 3 1 -35B Ak H2 ) 2 ik I 7% 3 50— 5 84h FIH3 ) 42 Ik
FRYR H£95-1024b . (Z WAlmagrofiFransson,Front.Biosci.13:1619-1633 (2008)) «

[0128]  ZxLLfudl (BRI “RIEPUAR” B SRATUAR) B DUk 5L “Bim M biis” 2 A
TS /RGP AR T A 1 SR T A U, o S iR — A a2 A
AILMRIRIE B @, PR 5SS itk B A 2 /080% ol Al — 1, flt ik th &2 /b
90 % F¥ H1[A)— 1, B ARk h 42 /D95 9% Fe Al [m] — 1% , 3 H Al e th 22 298 % e w1l A — 1 . 11 7
bt 40 [F] — PR i@ i FitchZE A, Proc.Natl.Acad.Sci.USA,80:1382-1386 (1983) ,
NeedlemanZs A\ ,J.Mol.Biol. ,48:443-453 (1970) ik f) H VLR A, fE44 S L BUA R 41 5
A0 3 O AR AR AR L o) DL A 5 A TR A S B S o [F) — 12k B AR M 78 A SO 4 FR 5 A, 70 7
HIEAT LE S 9 HAE 75 Z RS O 5INAER (gap) BASEEL K E 2 bE R A — M ), ik A8
W e H e 5 AP R R EAR TR (RTARTR (5 28 BAR AL (R SR 22 T 0084 14 52 1) A T 26
PR IEIRERIE , W) R FE BRI 2 b o v] DB 38 A A IR 02 5 N B gmit b
M (R DNABR 388 3 JIK G BSR4 oA 1K) G 2L 8 1 51 AR A o 3 A A B0 8 L 461 40, A H B A
) B 7 91 N I R BL o, AN/ B m) B B BT B 2 R 18 7 51 IR R AR N, A1/ B H 4T
P ) S J R 7 0 P ) B Ak 4t o ] DA™ AL st S 3 N RD B 48 A i 2H A DA SR s 4 A A A
A2 TR A A AR AT P 7 R AR o U B IR AR A AR ] DA oA R 8 R 5 I T v ek
A pE R AL i B B B T AU BB 7 210 AR () 7 VR 2R AT 2 [ 5 4 5
5,534,615 AR T 28 2 Ik 225 IR 7 21 AR AR () S e T332 , ik e Rldad 51 FHis &
HZh A T itk

[0129] 4R AFEHUARAE NI 1 BB A T ORER 50 BE R A R 5 A AW i P, BRIy
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“FIEIT o 2 Bl T D &2 1 ke S TR IR 23 A B AR o AR e vh mp SR AR 9 HL 25k T4
Peptide and Protein Drug Delivery,247-301,Vincent Lee Ed.,Marcel Dekker,Inc.,
New York,N.Y.,Pubs. (1991) flJones (1993) Adv.Drug Delivery Rev.10:29-90+ . B f5
O I AR E T I BUIR R AR R 4R SR IR Z LE TR AL SRS B PR A e, B ER
I FOE R PR R 2 R AR (BF AR PUR i A8 i, Hor ks e 1) SRR R L i S DA F 1
O R SRR P ARG 0 11 AN/ BA 22 A e PR VRN B A P 2 1 SRR/ B AN G 3 S 1
Walsh (2000) Nat.Biotech.18:831-3,

[0130]  RiE “HA” B 2 FE XA P 2 B @ prid Ak 22 i AL S AL A i e AL
FH AT JY, B A R A 2% A R R B A AN R () 285 4 B 28 5 H AT ik d i B A
] (R A B AR 7 14 BT R T 2 o AR SO HLAR A FHIR 2 RA AR b fh, Hog X e ad i, Ho
Z IR — A E 2 AR E& IR DEGAsp) BB ALy it R A A IR dk o Geiger MIC]arke
(1987) J.Biol.Chem.262:785-94,

(01311 RTE “JB I e 180 2 B IX R AL 27 IO, e A B i 7 e (A1 e B AL S 1B 25
AL HARAS IR 72 R 2 B e I e, e X Ay ik R, o 2 IR — AN B2 AN R A i i
(NEY Asn) 7RI YL 45 A R 2 IR (DERAsD) 5 BT A P 96 Jide 4000 4k 4l 25 Ay Ak AR 1 1A 1) R
F . XiefISchowen (1999) J.Pharm.Sci.88:8-13.

[0132]  FILPRVRAL “Wil[my” T S 25 e (1) W Bl el Ak 22 TR (0, S A AL Bl I o) A2 $8 R
SEHT A 0 WA 8 o B 3T 5 e i R G 0 S A4 AL BT I K0 1180 0 1) P IS e T s
BT A A e AT B ) B — RN /A G b A P TR AR B o o 91, LR IE
B, Asp—XXX3Er P XXX A BL & AspGly His SerB{Thr) F1 ) 55— Asp i T AT AR JE
(K12 5 it T-Asp e A4k, o AH R 82 3 BT ) — 28 B Asp AT BE AN H A X P i o T
FEFARET 1 5170 A 45 0 T ot i A iod 5 A6 ] 2 ) 0 e AR s rh L RN T - 25 L, 1l
Cacia®® A\ (1996) Biochem.35:1897-1903.

[0133]  fEAKR M PU-H DRI TE S, 35 PRI BT PR B SR WIS 1 =X 4t G
53 B SE AN BEL 5~ DI AR P03 1R R BE 0 o DR - DAS B0 R A 03 1R 1) — A S5 2 S B T
P DA ISR PR AE G a0 ) Ak MAR A DG MR 30050 (RRAS (90 g 348 22) [1) 2G5 1)
B8 o AT LA AR A1 B3 P U Hh sl FHAH 5 20 A 20 B Nl PR 38 DI i 7 35 1, i X
FEREE A DGE A& L@ AV MM E (91 00 B 46 208 s A MR i P B 8 P 0 1 T )

[0134] ORI “fMAAH IS AE” LA ) 3 SOl I HALES 5 0 i AN 32 428 () A AR S80S A
R RE o AL FKE Lo il 7 YA S 1) () MG 5 Hh S i o LBEAE < Bl R 2 i o PR AR
RS A e 2 A== N (1| RS = X NN 17779111 K5 A s 573 (I R X C el et 11| | R 2
T 5 1E B AMA B « R MAEEE G O IR B 5 SOREREAH IS, TR 28 A o3 i 1 0™ EE 4
PN B R IMUAE i 23 PR o S RN R IR 38 SR A AE  ITLYRE B s o BT R e L ™ B W I 77 12
KMy B BT (Crohn’ s disease) HRARAH M PETT I REBR PRIEGL J5 B /NEREF 28 AR IR 2%
P 5 0 o] LR AS R 25 I B 2D AR 25 ROBE S TL-215 5 IR I 48 R 4 6 A1k B0 38t 52 1
SO RN 45 o AR B 46 B B e s, 15 0 R S P 40 BRI L FORE L 7 2R X
P R B IR R HE BRI (Alzheimer’ s disease) FZ K VEMAL « #MABIE IE -5 FE A HE 7 AH
Ko FMAITE I -5 B T3 AH IS 5 FIT R FI 05 185 G0 6% A D0 A 1 e 3 e B PR 0 T R XA o 0L
B L AR S A A0 PO M5 Dk 6% BT LIS T2 1 (CNWV) < 780 6 S 98 0 B R P 28 BT K P o B A T
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PR A DR — AR 5 TR ) 2 20 W 2 1 05 490 Do J e ke e Bk L 2 (CRVO) 1 ST L4 T S AR
WX B8 I T Al o

[0135]  OR¥E kA AH G IR BB ™ DAsse ) o SUAS T HALFE B 2208 Sk (R st it
55 B8 3B A, 1 ELA il e AMAS IR 55 B 3 1) 1R I A7 R S8 o MR AH O P HIEL 3508 3 0 B 465, (R
ANBE T, B P (i 0 A B B R AR R AH DS R D B AR PR (AMD) , PR M (HEE
PEAIZ ) T2 ) 5 kA 58T LA T A (CNV) |, 58 a0 5 48, B PR 9 1A AR L 2 e L A 0 14 40 1Y
JEET 5 LA S e IR PRSI AR LA P A, 1 T PR 09 1 B B A I o0 BE AR T A A I 2R - AR
9 B P 2 2 J0 0 TR 5 PR Do B e i ik BHL 28 (CRVO) A1 58T LA T2 B8 AR 408 ) J2 380 1 9 T2
J o FE N S HR, RMA A I P R 3809 0 0 36 A 08 AH DG 1 2 B AR P (AMD) , R aEE H 1t (4]
e S PEAMDER M IR 22 4 (GA) ) A2 4 (19 4t 1P AMD (lbk 2% B33 1L T2 1 (CNV) ) AMD,
W PR 953 P AW X S5 (DR) , IR PAY 8 AR 6 L 8 o 75 3 A s 45 v, 33 P AMD ] DL H6 i B
TP B PR E M B AR 2 4 RN/ B0 3R B AR R A7 AE o £ — S5 , R MARAH 9 P R 35890 i
FEAFE WS AH O 25 BE AR 1 (AMD) , BL45 5L HHAMD (Bl an LG 2 A~/ 2 — Al 2 AN HEB B IR
R/ PE) o SHAMD (1) 40 B 45 DR B (1) Hh S5 R e 22— A B AN R B F ) ARG 191
AMD () 1, 355 i PR HR 25 447 s i JUT3R P AMD (CNY) » (Ferris®E A, AREDS Report No.18:Sallo
ZEN,Eye Res.,34(3) :238-40(2009) : JagerZ$ A\ ,New Engl.J.Med.,359(1) :1735
(2008) ) o fE Sy MR SEA R, o3 P AMD AT DA 45 O IR IR B B 98 o 18 53 1R S48 1, i
P PR 25 4 ] DLALFR RS2 830/ B W I (3R | % (RPE) 2k o 78 3 /M S 4 o, Hh AR 25
S P T AR P LA /SR BOK (R /B0RT DA 2 76 28 50 X b B &/ LA DX J5 o o £ — AN Sl
AR AH 5 1A FIR 8 9 0 S R A PR AMD o £ — A S0 H , MR AH 5 PR IR 350 0 7 2 PELIR  4
FE—SE R, RMAAH OGP R 355993 S0 2 e P AMD (b 6% B8 I8 T2 B (CNY)) o

[0136]  “VAJT (treatment)” (S HEVE FHZEAR, W0 “treat” Bl “treating”) & LAFH 1E7
i ) 995 BHL 257 () & Fee eSO g R PR 0 B 2 Ol H K kAT B T DRI, VR 9T AR va T IR
7 RN P B 0k P 5 i o e VR T ) S RS ) 48 RE A e ) S DL A BT T AE 1)
AL, B 75 VR IT A AL  AH AR T, B 150 I B R R, R tR el /)N 5 5 AR A L
FEB A E B 2 fa AR, R A0S 17 20k P T 8, s B M g R s, LA S M BT 5 48 - 7
—HESTE T 2, AR B I 285 W0 R SE % 95 995 R I B H SRS 5 0 1R dk e o A SR B AH
KPR T H ¥R 97 TR AT DA B 0O e e SN IR AHL 20 ) S SRR B L B JE I H B R T )
(B and A 2 CHUE R A T R AT RS A R TT SRR

[0137] 595 G MR AH OGP IR 0T ) 1 e B2 B A fi S B8 R T A LR - X £
F 5 AHANBR T, 5 BOANSZ 128 (K 20 i A (W v 2o 248 g TR P r 40 JH P A 4 e b 2 &4
WD) BUR A LB BT AR RN A P 4 ) TR BhE S DA SR KR TR A
DRI B3 23 A e 7 2 0t B A 578 30 s I, B 93 s E 448 i 24 il (Wi v ek fr 24 i
VR T P 20T B A 4 O bR E2 4011 i) 35 N 311 40 i 2 ) 2%

[0138]  dnASC AT I, ARE “U FLEh ™ =248 4k 5 2 il 2L s AR sh i , B (A
BTN S R K FEAR 30, UL Sl 20 Se 50 sh e B . 1 a0 5 % 2R
M) SRS SREE AR AR B I e ST Ty Z L IR AL B R N .

[0139] 5 —Fhak 2 B 5 AR vay7 R 4067 it AL R GRAT) Tt AR DT AR 27 1) 3%
SL it o
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[0140] V&7 A AE” A2 S I ] U5 1) H AR 08 B0 AE i 0 481] kA AH 50 14 B 50 0 )
[RIRAS (o BE27) PR 26035 T 7 221K DRl DFS HLTI” IR &2

[0141] S IR 5 40 2 16 W T4 1 e ) = S B T S b 1) 28 /D — NI I S R IR R
18 o — PPN [F I B R IR IR R A o B ARBR IR T DL “RIRAFAEM R IR VR L™ (R,
Rt gnts () FF Hik 5 HEL T HBR A : N (ala) s K2R (Arg) s RA&BENZ (Asn) 5K
KA (Asp) FMERL Cys)  BAWNE Gln) : BEARK Glu) s HER Gly) , HER His) ;
Rt R (Ile) ;5o R (Leu) s iz R (Lys) s HERZATR Met) s RNZAME (Phe) ; Iz
(Pro) s 2% R (Ser) : F &R (Thr) : &R (Trp) : AR (Tyr) s AR (Val) - H—1 Bk
Z AR R IRAFAE ) Z IS PR TR L AT 1Y L e AR B FE 72 A SO P Z S R B 3 1y e P s “AE R
INEAEI AL IR AL 2 8 AN A T DL B2 i [ IS TR SR A7 A 1) 2 ik R VR i PR o 2 , e
A 26 2 IRBEH 1) AR I RIS IR IR AL o A R ORAF AL I 2 FR VR L 1 SE o) 4 IR R .
IR IEANE IR 5 22 AR AN HoAth 3L R AR AL AU WIE T Iman2% A ,Meth.Enzym, 202:301-
336 (1991) H FIr iR (K e o Jy 1 7 A st P R SR A7 AE IR 2 S R VR 2%, W] DA FdNoren®§ N\,
Science,244:182(1989) AMElIman®E A\ (WL 1) W75 6 5 <, IR T iE AL s L B
AR R ARLEAE (1K) G FE PR R I (K B tRNA, 2 J5 AR 4 si R % JIT IR RNA

[0142]  “EIEERHG N7 2 F8 1 2 D — DR IR R 45 & BT e A e 2 R B 7 21 o BARTE N
T H— B A R R R 2 1R 4 N AL R, (LA A R 1 T K BN 49 a4 N 2
—RBARANEE ZIEL A FIE R REE RN ERIEE 0] DU A B A I I R IRAEAE I R
AR IR I A B PR R

[0143] S BRI 248 TS e I 2 R TR P Bk 25 22 20— A BE PR TR

[0144]  R3E “KABUHIR” |\ “FraBsC A “Se B0 18 T T4 0] 550 L ) 8 | 2he L e
HE R B EOR L SEIIG 7 PR 251100 SE 1) BRAE Ji (R T B A ) FH B2 AR i AT i o e ]
DL FE 17 4= B PR A5 2R BSZ R 3 Bl m) 52 6038 R IR R AR A7 o (LR AE AR T 40 i L ZH 23 4
B IR DX EE) B AL 24 W ) A K ) BE R RIS ER AL R FE I B AR o e Ab 3 R 1 AT
DA FHT ZE A BRAE Fi2 24 ) A i) 70 B 2R R R TBUERT AR 5 B BATT T AR FH T 28 RE BUAE K 24
Ve AL W) RE B2 W ) 702 B S22 (R AE PR 2] TR) R R , Bl e AT ol BAdE T 48
J B K70 51 R T 294 30 7328 RN A AR o “R BRI | “Per SR Al il 5717 B 52 R s |
A7 72 TR A 80 18 1R 245 P 77 R A B S HOR o AR 28 T 1T, SRR T o 2
W) JR AL ) FH E 45 i) e 0 I 508 3 328 PR 1 5 JHE T e I 5 452 B IS TR o 385 )
S 457 B I 1) S i 3 326 i TR IS TR) B, 8 33X S ) s 326 1) FI 358 24 ) 1 o f (G ) AR (4K
) J7 AR OREE A R0 B 1 v 71 B AN 32 #5 BeI LA S M B Dy ) B A S BT8R B AR, 24 T
DAY BN o a 1 G &t hPEGAL) , DASZB B In i 48 - 22 1

[0145]  OR3E “U 13638 R4t A2 45 B v] PR 78 (10 fidh 45 00 T IR IS IR T RN G L, HE e v
FEJE A FRTIR TR) B PN B8 I8 YR T 77 o s 451 14 1) i 11 385328 3R G 83 149 2 26 1B & R R B e 1) 5
2010/0174272, VA J £ E £ F)'58,277,830:8,399,006:8,795,712; F18,808, 7271 , i 7 iX
S 5 Hgh AT ik,

[0146] e A N, RIE “Z ol /8] L B iR 2 R ERAL &Y. 2 oz Dl
BIANAEAT A PR SR GEALIR) REW, IF Hae e A B BE BRI I 2 o s 78—
B 2 RIS BA AL TR A G0, B — R DU BRI f ) BRI IR 2 ol . M i
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ZICHE R B (WAL ) RIS 2 2 (PEG) o SR T » A A8 45 AR SRR B ] LA A A%
SCHAR KT FHTPEGHI 4 A B AR R A B 2 ol il an sk (R ) MR & —BE-RIN —
W ISR o AR B A T P9 251 22 T B0 5 AR QT30 0 ) IS R0 28 JF 1] SR AT 1) IR 1 ok
5 R T D P SR T e

[0147]  FRPEFL A SE 2 M 3, KRB “GA7 AR T BIB4S: & BOE B —i . 40 T
W 25— T AR BRI, 2 792 “B AR AL M S it 7 =, “BaW i
528 2 nig M a5 A TR i, A SCrER PR B .

[0148]  “/NFLARED” B A FLARER 2 38 R STHRAR A B Y011 £130.29.28.27 .26.25.24
238225 B B AR IR AL, W30 5 £ o 7E — St Uy b, ANFLIREN BB bRHE R ST
BE 78 73— a0 77 2, ANFLAR B B R 10 TR AR v T e 2 AR 1

[0149]  HMIXTT Sk Z BKFFIIK “H 20 b (%) LRI 7 71 R — PR e SCRTEXS 7 5147 b
X FF HAE T ZEE DL SN A A SR K E 43 B 7 S [R5 ELAS 5 B AT AT £ 7
BIAERTHNE — TR —3 00 2 a5 7 710 5 2 bk 22 K7 51 v ) 28 IR R S A R I &
FEIR R IE I oL A T R 7 SR — 1 5 20 b B B RT DA DA IR e P
% B I, a0, 4 0T A FFERAF I o LK 14 14 WIBLAST .BLAST-2  ALIGNERMegalign
(DNASTAR) $K A o AATU AR N 21T LLAf 2 FH LU P 51 13 2 S50, AL RS SEBLE AR LE e )
A=K BTG N 5 K bE o I R B AT A S5 o SR, AR SCH 1, £ P B Bl e v SRS
JFALTGN-27 2 S L1 77 91 [7] — 12 96 {1 ALTGN-2 7 31 Bk 5+ B W LR /7 FH Genentech, Inc . £
Y, 35 HLYRACAS B 4 1 P SCRY 322 2U.S . Copyright Office,Washington D.C.,20559
(L R Ip 2 2 B RF [X 20559) , Hirb e PASE [ ROBCE 10 5 TXUS 10087 B i . ALTGN-2F2
¥ MGenentech, Inc.,South San Francisco (FIH4:1l1) ,California CnA4E Je ) 7] 2
TF3RA5 80 DA PEAR DI S o S 24 KR AL TON-2F2 F 0 4 LA ZEUNTXBRAE R4 (4R B X
UNIX V4.0D) EAf FH . 237 2 S H0@ i ALTGN-282 17 1% 2 H H AR

[0150]  7EA# FHALTGN-23F AT 2 L B 7 HILL B B 0 Wi Rk s e I 224 1R 7 41
A B ) 45 78 (W R LR T 1B %6 BE R )7 41 [ — P (X 0T DL 2% e MU IR D 45 e () 2 24 R
FPAIA R A B S 5 R B 45 2 (1 2 55 18 7 7BV 36— %6 & & I 7 A1 [F — 1)

[0151]  1003ELL 73 HX/Y,

[0152]  HehXJ2 i@ it 77 51 bk G FE R AL TON-276 1% P2 (R AROB EL %5 3 52 SR A [ DG E A 2
FERFRIEM A H 9 B P Y 2B R SR TR AL (1) S5 B 1 TT AL AR (V) 2 , 7E R IR T B A
KRS T R IR 7 B K LR, ARG T BI % &L R 7 41 [F] — MK R & T BAISS T-A
(1) 26 28 FE 08y H1 ] — 14 o B AR T /MR 1 75 B 5 WA ST i FH R 4380 96 2 R P 1) [) — 1 i
TN Wi B TR 48 FHALTON-23 SRR P 3845

[0153]  RIE “ZjMii 0 2 X PR 254, Ho A T i T XM T o VB0 2 T3 AR
YRR I A0S VA R, FF HLHAS S8 0T it % R0 ) 526038 A T 482 52 o 35 1 A b
Hor,

[0154] 24 F#AAR” J2 48 BRI 1 Bl 73 2 4b , 24 Wil ) b ) 32 38038 TE 25 10 B « 24 FH 3R
FEARANPR T2 Pl R 77 s s AR B Js 51 o

[0155] b5 —Frial 2 L& 259 “[RI ) Tt FH 1) 24 W7 A R) (0 36 7 R B B T i A 765 —
8¢ 2 ML e A RIE T B E) — R it AT AT 5 — RhEl 2 Bh I 2 Wi 1] — B [a) it
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Mo

[0156]  $i-DAFDHIAR S H A 4

[0157] ¢ —2e75 1, AR ¥ Sl 45— B2 A BB DH U BOH AR AR IR 28565 0 ) i) &
AL o 38 P T2 A R B I 286 0 B - DR - Dio A e H R A T 36 B & R A% 7 21 '
14/700853 (20154F4 H30H $25) o, Hoalid 51 sk a5 & T k.

[0158]  #F—&7J5 1, JE R FH T 7 A2 T A% B IR 486 W 1) AR AR R B 2 1R 5 AR 2 B B - [
FDHUE R NI ST DR « TR AE N BUR NV ALK 77 ¥ 2 A 2 TR o T8, N
PEACHUR B A MWAENRIE 5N () — A BRZ AN G B R IR B 1K e N SR Rk I
PR REIT B, s R B 8 R 7 AR 2 AR . AR T LR AR B EWin ter I [F)
(Jones%E A (1986) Nature 321:522-525;Riechmann®g A (1988) Nature 332:323-327;
VerhoeyenZs A (1988) Science 239:1534-1536) f) 5% , L Fmk 1k 31 #)CDRELCDR ¥ 41
e N AN T F AT o DRI XM YA Budk 2 ik & btk GEE % 5)54,816,567) ,
Forp BEAR b/ 57 B N TR 25 MR ok B AR NP MR A B R B B R SR B, AJRAL PR
SR B RS N BUR , Forp - BeCDRBR IR AT BB 1 — LLFRER FL 4 0K B Wk s s o 1)
AT R R I A

[0159]  EACKGHUVE T N6 97 FEm) , 78— 215 00T BT e NIRAG T (i) N\ mT A 2
FIE (R BE AN BE N3 B E o] BE X T ARG P A/ BRHAMA S N (AN B/ SR Bidds) 2 42
1Y o P8 21 BT o HAMA S I8 5 2 I R T R A & a7 7RI B2 T7 1T - 2 00, 491, Khaxzael 1
2 A (1988) J.Natl.Cancer Inst 80:937;Jaffers®: A (1986) Transplantation 41:572;
ShawlerZE A (1985) J. Immunol.135:1530;Sears2s A (1984) J.Biol .Response Mod.3:138;
MillerZs A (1983) Blood 62:988;HakimiZ% A (1991) J.Immunol.147:1352;Reichmann®s A
(1988) Nature 332:323;Junghans® A (1990) Cancer Res.50: 1495, WA SCHTIR, 7£—8L )y
], A R BRI AL AN U A A T 980 BT B 1 HAMAJR B IR o 3% e 450 A 1) A
A AT DA — 25l FH AR S50 R0 R R V3R AT, T IR U7 v v IR e AR TR SOt — P Rl
R ARHE FTIE I “Be RIS (best—T1t) 7 J7v, B4 2 R N 0T 28 45 R4 3580 51 (7 HEAS SC 2k
1175 0 A AT S ETUAAR (1) T AR 25 R P 1) o 5 58 5 MR U SR V S A S B e B0 (R A VS
P B B B NAEZR X (FR) #4252 FHF NI HUAE (Sims S5 N (1993) J. Immunol . 151
2296;ChothiaZ A (1987) J.Mol.Biol.196:901) o 7 —Fh 7 ik Al FIRIE T i e R ok
HHEWLH I N BRI AT 7 51 e HESL X o AR B AE S PT DL T4 AN R N IR A b i
(Carter®E N (1992) Proc.Natl.Acad.Sci.USA 89:4285:Presta®s A (1993)
J. Immunol.151:2623) »

[0160] ol , ok F anA ST IR I TR i) 2 518 7 %10 v LA 7849 AT HE B AN /B 22 7 2 )
Z RIS CEAS) 71 o B 5 R 46 151 728 17 B AHIE (R REZE 7 B 42 A SCHR PR A 2 AR N
HEZEL AR S AR NAEZE AT DL SR B BORYR T N e BeERkaz 1 GLVLFN/BRVHIX) , {H 72 41X PE 42
PR UE W 7E N 28 B o B dp /N G2 JE PR B A e JE PRI, A2 4 AAEZE AT DK B Bk T
NICEHELBL T A T ASCH B, “SAR ANHEZR” 2 X AR AHE R, Ho AL 5ok IE T N e Bk
HEZLER A N A HEZL I VLB VHRE L (1) S B IR T 91 o ORI T N e sk A HE 2R B N 3L
HEZL 1) 52 A8 ANAHEZETT DL A, 75 A (R 1) 2 5 1R 7 91), BROPT DA 25 1046 2 78 1) U R R T 210
AR o M AFE TR AR AE ) R B BR B N, Pk M A7 A2 A i 5 BAR k4 BL R B34 BL T
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Je AR R IE PR o 7F — S8 ST it 77 B2 vp , VHAZ AR AHEBLLE P 91 1 5 VHN S e BR 85 1A HE AL
FEAN BN HAHERL 7 A [R] o £F — 28 STl 7 S, VLAZ Ak AAHEZRAE 7 31 B SV N e BR iR
I AESL 7 2 BN LA HESL P A R o “ NS A HESR” 2 XA AE 22 , HARRAE N Ay 3k
VLB VHAE S F7 #1132t 45 f i HE R 1) 28 PR VR Ak o 3, N A BR A (1 VL B VHAE 22 )7 51 1)
TE TR B W] AR 25 R 387 B I AH 8 Bk e A1 2 2 i fEKaba t 5 N HR IR A o 7E 4k
SZht 7 e, S VL, B 2 2 infEKaba t 25 A A A ME 2k T o 75— B8 St 77 S, 51V,
JIT 3 V40, 42 Wi fEKaba t 28 A (4R TTT .

[0161] M52 RYs T N e BREE I, ] AAE ANHEZL T2 A PRk ik 2 T H 5
HEARAE R P H1) 1) [F] Y 1t G I K AR HE SR 7 21 5 AN i) AHEZE 7 B B G 368 1 A AE SR 7971
F FL 8 [R5 M 5t e I HEZR 7 SIE RS2 A o 52 A A SR AT DASR B BRI T A AcEiis e v og
RGN RT3

[0162]  fE-—2sijif 77 S, A SO 9 N SEAHESL R B BRI T VHIEZH VI TR/ BRVLK O 2H T
ILHMELL A

[0163]  7E—&Lsiyiti /7y &, T = A fi - DRl F-DPT AR ) ANHE ZEAR AR v BAAL 35k B AL 5 0 T
VHEEIVI-4. 1ot (VHT S %) FIRFT-VLEERIDPKA (VeI 5K 6) FAJK 201 4 AR I HEZR 791
[0164]  HEARSZAR W] LR ST 21 | 5k B AHEZE 7 51 A0 A i AN 8 HoZ R B N e sk e
M N HESS  AER A BT 52 A 7 SRS T BT N e e sk 8 1 3 #1 sl N A HE 20 )7
FIAT LA T 56 A7 1E 1) 2 R T B 4 o X e 0 e A7 76 1) B 4 {0 e M2 d D 11 5 RS 2 AN T
Bk N S 3R 1 7 ZI B AEZL R Z R DY A = A S B AR IR 2 7

[0165]  HE ABUARM) A8 X R FE M I N BIVLAN/ B VHAZ A AAEZL o o 1) 41, m DA N6
Kabat CDR¥%JE.Chothiafm 8 AR  AbmbR I N/ B Ml JE (1 e Jk o AT b, FE N R 1Y
FEK B B AR Xk 3k - 24-368824-34 (L1) \46-568850-56 (1.2) F189-97 (1.3) ,26-35B (H1) ,50-
65.47-658449-65 (H2) F193-102.94-1028§95-102 (H3) «

[0166]  7E—2L75 T, I T2 & WA 50— IR 7 DI UAR B AR A8 A 60, 15 e 4 g R . e ) A
SERYIE o AE LT T, BB DAL S SEQ 1D NO: 3F A4 i) 245 45 A i o 76— 8 7 1,
ZEH-R FDHRALESEQ 1D NO: 41 B i) AR 45 ¥y 3 .

[0167] bk, fo— K FDHuAR AT LLAL S5 ATAR] A3 (0 H E 25 /30T 21, AT e R PR RS 45 &
LAl DI¥I E 77 o 40, £ — B8 it 5 22 o, T AR W I 886 R B - DX DB A 25 22 /D348
3 ) B E E 25 I AE S S T 2, - DR L a8 e L v BRuEEEH AN ER
FLAH A 10 55 00 i 65 4G o FR 4R HG T A o 5 M (C) I3 R P 41, 1] LUK S e BR B 1
3B AN B R 2 5 B R P o £ AE 2R S B BR A [ : TgA W TgD IgE TgGANT oM, e HE 43 7l 4%
femE Aa 6. ey Ml B T7ECa P A AT e LA /IMW Z 5, v Flaigiit— D R4 AR,
#ilhn, NFRIZLL IR : Tg61 1862, TgG3 18G4 TgAL T gA2 . fE— MUt /7 S, FH T A K
HH 1R 28 W e — AT - Do A € 7 T 10 465 A0, P T B 465 A 3 B, 15 A2 0 RN - T
e (BIUNZs G 25 A0 70) 7 A e @ s 1) 2 PR A B AL IR Bk o 77— B8 S i 7 rp, T AR
HH PR 28 P T 40— AT - Do A € 75 T 10 465 A0, P T B 465 A 3 B, 15 A0 06 RN T
B (gl A58 A0 J7) AN 7= A s (1) S 28 R A 5 A 1) B 4 o 72— MBSt Ze b, - (Rl 7Dt
WAL TgGlY (BT gGl 1gG2. TgG38L1gG4) ¥ H 4 e e &5 A I oF Htt— b A& fr E 114
(KabatZ 5 : 24 TEUS S I 118) (168 Kabatdw 'S ; #H24 TEUSR 5 1K 172) .172 (Kabat
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%5 s M TEUSR 5 IR 176) A1/ 85228 (EUS 5) AL I B4 o 7F — 2L 500t 7 &2, Bi DA+ Doit
WAL TgG (BTGl 162 1gG3E 1 gG4) B (1) B A 4H s 4 Mt Btk — DL &4 B 1144k
(R B, o 7 B 1 142 B IR (O) BRINZIE (A) , fr B 1682 It 2R (O) BN () , fir
1722 AR (O BN IR (A) F1/8007 B 228 R AR (P) FEEIR R) B2 %E (S -
[0168] ek, ot , £ — e /7 S, T AR W RS0 B - DR 1 De Ao, 25 22 2058
a3 B AR R E E A A o A — HE St 7 R, - D A DH LR AL B e B B () — N B A
[R5 AR 25 A3, DR ok EAEARTE AE Sl ) P ) A2 A A T LA T G e 85 A I ) 2 B PR
FY B0 T A 73 B 28 P9 AN B SR AS [B] R 2800 (R RN AR () — A o fE — 28 S ity 8 vp, T AR
W R 485 P B - DR - DHLAA G 5 AR 1 5 S5 AR, i A AL 485 A BB B FE N RO - T
e (BIUNZs -G 25 A0 70) 7 A e s s 1) 22 PR Ar B AL IRy Bk o 77— B8 s Ty = rp, T AR
W R 485 P B - DR - DHLAA G 5 AR 1 5 S5 AR, i A AL 485 A BB B FE N RO - T
e (gl &5 A0 J7) AN 7= A i) (1) S B IR A i A 1) B 40 o 70— e St T 2, T AR B
[RIZ% A B R T DU EL S B e B 1E e e M i Bt — 2D B 7 110,144 146 11/
8168 (Kabat i 5) ALK B4 AE 0t 7 =, T AR KW E-E M Hi-F 7 Dhiis
B B R R e A5 AR OE DA S A B 11047 B 144 7 B 146R1 /54 B 1684 1) &
P, Hor 11042 2 BEE R (C) B4R (V) , 14452 L& R (O) BN IE (A) , 14642 A E MR
(D) Bz (V) , 16872 e (©) Bz =% (S) -

[0169] W] LB AL N JRAL BT R 7 DPURLE N 158 R B Z L Hi- TR 7 DBk DL = A & A
(50— DA F- DR B - DR - DU AR Ak o 78— S8 St 77 2 v, A8 U 0 - IR 1 DI e AR
FHEL T2 A fT iR o] DL BAT 2 I EE A2 AR B — PR I

[0170]  fE—uesjiy &, T AR 4 E M B — A8 2 AN & SR el (i n
B SR AR AR X I — A2 NI A BB A, v DO AESR X I — A e 2
A (B E IR GIASEARGUAR  AS I AESE X R () SE ) B0 45 B 5 R R 45 &
(AmitZE N, (1986) Science,233:747-753) ; S5CORAM HAE H/S2MCDRIII B (Chothia% A
(1987) J .Mol.Biol.,196:901-917) /5% 5V.-Ve AL (EP 239 400B1) (¥ ARLE 71 Bk s
Jit 77 ZH , — AN B A I PHE S X B i (A8 5 3 BT AR B i 45 S A g 3 4 L 7
AR B [PZ S T 8, 20— B 295 HE SR AR FE 1] DA o503 o AB A (1) HE 22 BV R X B L 1)
SIS B HE XA 1) A7 a5 A R BT IR AL 5 Ak A A T 0™ A T IR R R A 4 (g 2, R A fie (N
BiAsn) BRSBTS AR A AR (DEAsD) » AL (), B AR e (MElMe t) F 2 A/ Bl e
AN WETrp) TR IS BAME LK) BLAE S Z AR (9, 45 2 e (QEG1n) WA 12
Wi EE R 2R o8 U IR HE SR [X VR B HVR DX V8 J2 10 51249 6, K5 0T 66 110 JIE I e 47 o (R, R ATk
fie (N Asn) ) EALAL A (ED, AR (MEMe t) B (0 2018 (WE Trp) ) BUAE A 2 R S Ak fr
(R, B 2 WER% (QBRGLn) ) , v s fir s b PR A2 1 73 il BEL 1L B I Jhe A FH AN/ B84 A A/ B A
BB

(01711 g 7By (b J% BB B A2 4, TT DA R 2 i (NBRAsn) RAZ AR IN 2R (ABGALa) 45
AW QELGIn) B2z Z R SEiSer) o A 1 B IR A A, 1] LK AR 20 (Met) BREAR
W WERTrp) 8748l 28 (L) B2 s (1) o N T B I ER R R AR A, 7T LU 23 & ik
e (QELGIn) B A E . (EEkGlu) » (Amphlett,G.28 A\ ,Pharm.Biotechnol.,9:1-140
(1996) ) o & LEHLEY J) Hh M, HEHL X R IE () — D BLZ A2 (B an B ) °] LAAESEAR BRI Fe
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X

[0172]  —Fpm] F+ 7= 2L sb s i Bk 0 D7 ik Ak o8 “TN 2R 14615487 (Cunningham Al
Wells (1989) Science 244:1081-1085) 1% HL, —ANEL 2 AN i AR X HR I TH 2 IR B TN 2 R
TR IEARE T 520 Z IR 5 50 5 0 A B FH AR S5, JB Ik 7E B 447 i AL B3 1 5 B 4 fr
FIN T3 1 ) B B R AR SRR 4B R L 4 Y 7 Dy B R A 110 I A AR X e i o DRI, AR T
GG IR T 50 Ak A 055 2 TR A 72 10, {H 2 SR AR By (1) P I AN R 2 TS A 7 . i a2k LA
T 27 A R a la S8 AR IR AR M2 P (B 45 -GS A0 sz i ) 5 A STk

[0173]  RU{EFEHuiREc B (Bl an$i it 256 7 BO A 58 2 i , 1 o] DLadik e 80 O
FF DA 77 THI P4 5 St 28 A R ) B R S I AR M PR () B 36 XS0 22 IR = BE ) 4544 , 491
wn, P BUEREAN L, (b) 4 T 75 BEAL A AL B H A BB K P, B8 () IR KN o i T3
(RINEE I 0T, JARAEAE R R 4 R o3 il 22 40

[0174] (1) Bi/K: 1L smet ala.val leu.ile;

[0175]  (2) P fE3E7K i cys.sersthr.asn.gln;

[0176]  (3) MR :asp.glu:

(01771  (4) Btk his.lys.arg;

[0178]  (5) FMaBERL A (5% L : g1y wpros Al

[0179]  (6) 75 &% trp. tyr.phe.

[0180] A {R~y P B 4ok 75 BORF IR L 2] 2 — ) B SR A H 9 5 — AN 2RO 1l 5

[0181] 75— st )7 G b B Ul ade £ FH TR AR A7 A, FF L sk et A e o i 8 R
B IS AR A I R A

[0182] eyt ACAULIE L N KT 2 b 5 V2o i) 2% R i L 28 R T 471 98 A8 1R B A8 1 1) s S R ) 471
[RIAZ I 53 1 o 3X 77 VA BLFR AR AN PR T 00 5 JT i 46 1) A8 R BRAR AR R SR S AR Bk b AT FE A%
HERA- 10 (B8 &) 728 PCRIFG AR TG 0I5 AR o — Bl FH T ] 28 978 A g AR 4k B A8 1 1) 2 2
W8 A IR 74 78 A (B0, 40, Kunkel (1985) Proc.Natl.Acad.Sci.USA 82:488) .
[0183]  fERELL S 77 S AB AR (1) UK R A7 B A B 400 1 vy A8 X e i o 1 H B S it
Gerp, SR AT R 7 X B A IR B AN B 2 A B, A A B AR AR X E
e o 3 AB R PRI L 7 91 5 2 AN B IV EEBE n) AR o 4 B R A ] R 2 R I R
HBT N EAEDT5%, BRIER80% , HARIEZ D85% , AL 2 /090% , I H i fltik
%2 /095 % [ Z HE IR T 51 R — P B AR (LA 78 5 SCR A4 S0 s

[0184]  FEMIAABUR IR )G , B 0E BN 20 7 AN T OB AR Bk i AR Wi 1t i B R R , 31X
AT DAL FEAf e PR A R al L i B (B IR 45 A B B &G B o F R/ B B A s
P o 7R A R B ) — LS it 7 28, il 28— R BB AT B Bro AR S 7 126 JHC ) e J5L R 7 Dl Gy B
() &5 B2 R0 7 AT IR RO 3 L Z AT 1 — AN B2 A P SRR BAE 1R () P Al AT — Pk 2
gt — 20 1 A2 2 i R I s DA A iR B AR AR B L R B (el an e s &5 6 v BY) #fsiinl H
T a0 AR HTEEIE o

[0185] W DA A S Frid B 470 - K DU AR BEAT HE— 2D AB i , 18 X B e TB A I 47t
PRI B B IS o B AE T o] DA AL RE S BB 7 St — 2D 2, 5 SRR 22 Ik A N/ el A 42
WD LA T PR AL 00 T 2R R 7 21 68, DL B VR 7 7 B A 1 o 49 2, 1 0T D AT
AP B ARFFAE R TR I IR B4 5 1 P e S e 2t i 22 & B 4  LLelE 7> 71
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2
SEATR T PR 1057 5 A I o AT S » AT DA Tl e v 4 i~ Pk e it DA g st AR e (s 1)
Je PR U A B iRy B .
[0186] 57— R I 1k 5 A0 A EL A 40 A% () B AU A 3 o X T LB b DL R S B : IR A7 A5 T
b (B A B AKAC S PR 43, A/ Bas NP o AR AR A AL A A5
FopR s P A B (B ande R 45 & A B PR Ak 3 3 N 2 1 BRO-TE S 1K) N B2 2 FR iR
IKAL B W 3 VE T A I e VR R PR I e o == K 971 2% Tk - X — 42 B IR AN A T e —X - 2
AR CHrPOGR BRI 208 LA M AR 2 25 18) & T oK AL B 038 o B i B T R A B Il
DB AR e 91 o DRI 5 78 22 JHE P A7 76 IR 8 — G P B R (AT — AN P2 AR T I AE R S A7 05
O3 B2V Ml AL R AR WG WEN- 2 B UM I P FUB B 2 — & B TR R SR, 5 I
(1) 72 22 28 P B 5 2 IR » (HL 2 AR AT DA FH5-F2 Il 2 PR B~ F2 i U1 o 17 U4k v o i S Ak Aor
ST DLE I MO S LR T S AR S A — AN B A LR = IR 8 A R Hb e Bl (R N-38
BB AL 55) o 38 T U@ I 1) SR GG HUAR 0 17 5 s n sl B 4 — A B2 A 22 R PR BT
PR B KB AT Frid e s (O E R BE L AL AT ) o
[0187]  Hu-[K FDHuIAR Fe HL AR A (1) 55 R0 g R A 9
[0188] el kAR 3R G0 DR D45 515 A0 AR 7 D3 4 , mf DA AEAA A s s Py i i HL
A AEA SO S5 52 T BT DBUAR K BB AR A4 PR I B A
[0189] a.sEA0 /g
[0190]  7E—ueJ5 1, F-T AR W (1 4% & Wi -8 7 DU AR A 5 1L i SR 5T IR SR A -
K7D 5 4 o I ERAIL S A S5 oR AP [R - DP U A [F) R R A7 (W - DR DR A
[0191] ST #fe bi-TR FDPUARAR (2 75 45 & AR 7D L B S L B TR DA T 485 45 1 AR
[] A7, i DLEAT A8 X BHW %2 (Antibodies,ALaboratory Manual,Cold Spring Harbor
Laboratory,Ed Harlow and David Lane (1988)) o454t , n] PLFEAT AT 2 A7 (mapping) LA
W2 Bi-DH PO 5 456 H bR A7 (Champe2% A (1995) J.Biol .Chem.270:1388-1394 .47
A5G0 N PR DIRI S RN AT LA bR D5 R TR T v RS S e 45 o o D VR A
1) 11 55 5 7 L4 (SPR) IE «
[0192]  fE—2&T5 10, T4 & W I 285 M I B - DRl DU AR AR (R DRl D &5 & 0 fl 5
BT RIR TR A G- FDHUR B R D& G2 F DA Y o AE — 205 T, T AR R EE Y
(1 H0-PK 7 DBUAARAR PR 1 R 1-D&s A58 R D TESE AP [R TDH LRI IR 7-D&s A 5 R0 11 LO£% |
T SR 2AE B AN
[0193]  7F—ubsivfifn Jy 2 rp , A AR E & pi- R 7Dk I 44 & Hodb s 0 T X 4t
Pkt IR T DI S A0 T (B, /5 RPab A BRI FLAA IR 7D 25 81 77) 920nM (20x10° M) B8
U o 7E Ty — N SE 7 S, AR IR AL 5 Pt -TK P DBUAR I 86 9, Hovh s AR T s Hoddont
D FDRI SR 3 (502, 7 Fab F B L0k 5 IR DI SE AN 77) S 10nM (10x 107 M) B 58 47« 75
A AT S, AR IR S - T DRUARI &S, b S R SRR BRI TD
(IR (B, /5 RPab A BOR BTN B FDEISER 7) 1. 0nM (1. 0x10 M) BREE 4T o 7F 55—
ALt B rh, AR W ERAILEL S H- T DRI AW , Fo s A T2 s BT AR R DI S
F7y (B, V5 AFab F B0 R FDI S AT F3) SA0.5nM (0. 5% 107 M) B B 4T o 77 55—~
Jiti 77 Fe i, AR BRI EL S B - TR P DR LR I 82 A, e rp SR I SR B 3 R 7D S A
(40, 75 NPab A BRI BTG IR 7D S5 R0 ) 1. 0pM (1.0x10™"M) B 4o 75 53— AN SE i
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TR, AR WL S P - D P DHURIN &1, o s 12 R Bo Aot IR DI S A
(4, V5 NPab Fr BE BT IR 7D S5 R0 73) S0, 5pM (0. 5x 107 M) BREE 4T

[0194] /£ 73— NSty 2, AR R AL & BT - FDIE I A 4, Hodh — A e U
FUdst R 7D SRR 3 (B0, 7 R TeGRIBTAR N P FDIISE A1 7) 2910.0nM (10.0x10 M) B 5
U o AE Sy — NS 7 S, AR AR AL S B -TR - DHUR I 4G4, Hodh i TR S Bt
D FDRI SR 3 (B0, A R T g GRS R DI SR A0 ) 45, 0nM (5. 0x 10 M) B SE 4« 75 55
— AN T G AR AR AL S B R T DBUR I A Hod A U TR R DI
SEAN ) (B, VE AT gGRIPTASK IR DI SRR F3) 1. OnM (1. 0x 10°M) B 41 o 77 53— AN S
TR, AR W EL S P - P BRI & &1, o A0 2 s Bedont X7 DI S A
(850, VN T gGRIBLAR XS B DI SE AT ) 0. 5nM (0. 5x10 M) B S 4F 78 73— A St )y
AR B PR LS B - PR DB I 8 B, Hodh AN R S PUiA T R DR SR g (el
VE R TG R BR DI SE RN 77) 5. 0pM (5. 0x10712M) B 47 o 78 S — N St 7 b, A%
B3R S5-I IR LA, Horp A TSR B3 B DR A (B an, AE A LG
(BT D 7-DIGISE A7) 2. 0pM (2. 0x 101 2M) BRBE 4T o 78 53—~ St 7 & vp , AR 2 W B3t
B E P T DHURI GG, o e W oA R 7D SE A (Bt , 4R TeGRI B4
SoF DR FDRISEAN ) 1. 0pM (1. 0x 107 °M) BRSE 4o 7 55— N3t 7 e vh , AR B SR gL & -
KFDHURI AW, o AR T oaARxt IR FDIR SR A (B, 45 9 TeGIrgt A Xt R F-D
(K125 A7) 0. 5pM (0. 5x10 M) B B 4,

[0195]  7E 35— NSty 2 rp , AR R A & B - F DB I 5 4, oAb B Af T 20
Fodksxt R 7D SR 3 (40, 7 Pab F BRI BTG R 7D SE AN ) 0. 5mM (0. 5x10 °M) 2
0.5pM (0.5x107M) o 7F 57— AN St Jy & of, AR R S & PR FDBUAM S &9, Hoh o
M % A Po AR X DI SR A0 (B, 7 yPab B BRI HT AR5 IR 7D SR A1 F7) SR 15nM
(15x10°°M) 0. InM (0. 1x10°M) o 7F 55— NSt 7 G AR B S0 5 -8 7 DBk i 4%
AW, Hor AR BB R DI A (B0, A AFab v BERT ST R DI 21 R0 7))
N5 5nM (5.5x10 M) 2 InM (1x10°M) o 7E 27— ANSZ it 5 S of, A% B4R EL & B - 7Dk
(K256 Fov s An 2 2K oot R DIV S R0 ) (92, 45 aFab Fr B IR Bt IR DY 5
A147) 250.5pM (0. 5x1072M) Z=50pM (5x107 W) .

[0196]  7E 73— ANty 2 p , AR IR A & Bt - F DRI A4, Hod — A e U
okt DD SE R 73 (B0, 75 A T gGRI BTG IR DI SE A ) 280, 5mM (0. 5x10 °M) &
0.5pM (0.5x10 M) o 7 53— AN Sty Fe b AR B R A0 & - IR DBk s i AR A 1)
ey, b e R TR I 7D SE AN (B0, 7E AT eGRI BTN R -FDIRISE R 1))
10nM (10x10°"M) ££0.05nM (0.05x10 M) o 7F A — N3t 7 Zevh , A K B $2 LA & Hi-I8 FDht
WIIEE Y For — A e AR BT R 7D S R 7 (i, 4R SR T gGIR Bodsnt B -7 D) i A
73) N5.50M (5.5x10 M) Z 1nM (1x10 "W) o £E 37— A St 5 Z2h , AR R AL &40 1D
PUARII A9, Horp — AR T U TR XS R DI AN g (o, 1 8 TG HL A% BBl 1D 51
A147) 250.5pM (0. 5x1072M) Z=50pM (5x107 W) .

[0197]  fE 73— NSty 2 p , AR A & Bt - F DI A 4, oA s Af T 20
oA XS R 7D S5 A0 3 (B0, A Fab b BER HUAA S IR DRI SR A D) 01 4pM (1. 4x10
M) o fE AN T S AR IR S - P DRI R A, b e R pidk
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o IR FDIRI SRR T (B, A T gGRIFUMA IR FDIRI SR RN ) 21 1pM (1. 1x107 M) o 7E 53—
AN T R, AR AR P EL S - R T DU I A » e A BN T X UM 0 R DI o
F7y (B, V5 AFab b BeRIFTAS R 7D SRR F3) SA£90. 19nM (0. 19x10°M) o 7F 57— A 52t
TR, AR WL S P - P DB & 1, o AR T2 s Bo ot IR 7 DI S A
(40, 1 AT gGRIPTA S P DI SE R HT) S £10.08nM (0. 08x10 M) o 7F 57— AN St 5
AR B PR B - TR DR U [ 286 1 e H SR A T SR S04 6 R DIV S R0 g (481l
SKFab Fr B BT TR DI SE RN ) SRZ112.3nM (12.3x10° M) o 76 53— SLiti &, AR
BRI S5-I FDPUAR M &AW, Horp A ISR B3 R DR Ay (B an, AE A LG
LA DR FDIRISE R ) H#499.0nM (9. 0x10° W)

[0198] /£ — NSty 2, AR R AL & Bt - F DI A 4, Hodh B T 20
ot K7D S A (B, A N Fab B BERI BT R -F DI SR AN 1)) SAZI1 . 4pM (1. 4x10°
M) +/-0. 5o 1E AN S B2 AR IR HEE S - FDPUARII R S, b A
(B ot DR 1 DI S5 R0 0 (B2, 15 9 T gGRATLAASK R DI S R F9) S0 1. 1pM (1. 1x10° M)
+/-0. 675 75— S 7 S, AR R AL S Bi-TR - DBUR I 4G, ok s e i
PR FDI SR RN 3 (9040, 75 RPab F B BFDEISE RN 77) 210, 19nM (0. 19x10 M)
+/=. 01 A5 S — NSt 77 S, AR R AL & fo-TR 7 DHUR I 4 & 4, Hoh — e it
PSR DI SE ALY (040, A5 R TgGRAI BT IR DI S5 R HD) SR#490.08nM (0. 08x 10 M) +/-
0.01o7E 73— ALty 2, AR IR ALEL S5-I FDHUIE M &A1, Hob A A bk
SR PR SE R S (B4, £ AFab Fr BRI BT 6 D7 DI S5 1 F0) 2012, 3nM (12, 3x10 M)
+/ =2 AL AN T AR AR S PR T DPUAR I E A ok i S Ak
S IR DI AN 3 (40, VR R TeGRIBTAAR SR FDIFISE A ) JH#419.0nM (9. 0x10 M) +/-1,
[0199] 75 S —Nsiiti 7 S Hp , A I aCM FH T A R B B 886 W - DR 1D A i R 7D
(KISR0 (0, A5 Pab A BER BT AT 7D S5 A0 ) nTRCR L)1 ApM (1. 4x107 W) +/-2.
12— ANt 7 =, AN a0 T AR W (9 246 i - IR F- DB A st DR 1 DIK SR A
(0, 15 A TgGHIFTARNT KD SRR 77) AT RUCAZI L. TpM (1. 1x10° M) +/-2. 78 55—~ 52
T3 g, AR TE W BT A R W 8 A MR - DR 1 DUt IR -F-DIFI S R g (8l , /8 AFab
F BRI 0 R DRI SE A0 77) BT L9290, 19nM (0. 19x107°M) +/-2. 78 W — sty 22, —
P2 T4 R B 26 P B P - TR - DIC AR B ok A8 4 6t Rl DI 21 A g (il , 4R A
TeGIRIALAAR T IR DI SE A0 F7) AT LA AZ50.08nM (0. 08x10 M) +/-2. 7E by — ALty Zevp , B4
W 2000 T A R W (R 28 WK - IR - DB Ot DR DRI S AT (9, 4 Fab B BE IRt
PR DR SE A7) BT LLNZ12.3nM (12.3x107°M) +/-2 4 B — S 5 2, A IR
FF 25 5% WA B 25 B Wi i — PR 7D LA ot DR DI S R0 3 (840, A 9 TG oA 5ot BRI 1D 552
F03) TTLA 299, 0nM (9. 0x107M) +/-2.

[0200]  GnAR 4G r 2 01 5 B AT L 52 A &85 4523 N g mT DA FH 22 ol s o 1R AT — Tl ok
e, H H AT LLRoR A 2 BRI IR B, 76— B85 iy b, 45 Ao M DLKofi o 9 H.
SR ] A 25 A S AN (AN, 4256 DI s IS L) o8 FF BLACIE L, fEAR 4 (750
S o 17 250 T B A DS L ) D4 G0l A0 ) o AR SO TR TR RO IR Y, 25 5 01
FI 5B ] DLl B AL v AL B A (B4, Fab e 20 1 sin & & s A 5 2/t
ECHUR (B, Fab 2 aRR) (i dn, HA ik a2 X7 I B TR sl &6 A2
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bl , FC R AEARABLR) WU 5 251 T D 456 S A0 A o DRI, 7 — SR S 7 S Hp, S5 Aok M)
1530 22 e A 2 AFabTE X N JRAL B 5 Frik 2 LE / L B Fab B (R Ko < B o 451 4, 76—
BESZi T Z P, WA R B BT (A) 2B A0 I L 2L fudR W) IS8 A0 ) “SAEAIKT , 84 ik
AFTKpfE A2 3x , MIMATKoAELKS 72 1x 5 FF HARI Ko EMATKp 2 BLRG &3 1o A S, 75— 2852t 77 2,
WA K B © BIsER It Z ik (R) B8/ “3E &7, I A W RCHI KB 2 1 x,
MIRIFIKo B 2 3x, F HCHI K-SRI K2 LEAG 2 12 3o BLHE A SCHp Bt (1) IS 7 A 1) A 453k
O A1) 22 Bl 5 AT —Fho] LA T 3RAR 45 & 25 & B, Bk e B FE B nBiacore Vi
A 5 M E (RTA) MIELTISA,

[0201]  gbAk, AT AR BB 286 P BT Ko B T BAAE Ak, 3 Bk T A 1) L Al e 1)
AT NG, AE— B STy Fevh, A5G SR AN R AT DLE R U E kAT, Hoh K Fabaldit
A 7 FF HE AL (BB 5-D) (1456, B ik, FFabal bR i fe 44 (R IX D) [ & 7 H.
WEFabBHURNI &5 & o AE LS T B, 45 G o5 A i FE v DLAE X AR e e 3R AT,
AR 26 AT AL (1) 10mM I 2R B4M MgCla,pH 1.5, BA A2 (2) pH 1.0%pH 7.5 [A]ff)
pH, Gl4%pH 1.5.pH 5.0.pH 6.0MIpH 7.2, FE— L5 7y G2y, 456 A0 ) 5 AT LA AR IXFE
B 3k As, Horp g & 4 FaT LA ALE (1) PBSERHEPES—22 ph 2k /K A1 (2) Tween—20, B0, 1%
Tween—-20. 7£—$E5TTH /7 S8, &5 G 55 M) B B v] DUAE IXRE KT I e b 34, e A4 (EY IR
D) B SRYFFT LK [ AT 1 W )RR o 28— e S g B2 b, 5 5 5 RN ) & AT DAAE SR )
& RS, Hodr (1) K Fabeii vk & H B W E B (BRI D) 456, (2) B AR5 A
MgCla,pH 7.2, H (3) 456 2 A0 S HEPES-ZE ph 2k 7K ,pH 7.2, %0.1% Tween—20, 7 — 4k
ST R, 455 SR AN 8 B ] LA AR 1 e SRS, Hop (D) SR AR (B R D) [ 72 FF
M EFabBUHUAR A G, (2) FFA 0L 5 LOmMH 288 , pH 1.5, 3 H. (3) &5 & 2% A 65 PBSE
MBI

[0202] b, L4k

[0203] 1 e il 7 DPUAA BUH AR AR B Br (Bl nBi R 456 v BY) 72 TR Re % 5 18 1 D45
B R FE WS, () ) 5 B IR ARV ), mT A A ) A S RBCAE A7 1 375t 40t o, 0
55 S Tt A7) 2 v 3R 1 S S o o i of A0 ) mT DA A AR R B e 1R AT B KostavasilifE A
(1997) J of Immunologyl58:1763-72;WiesmannZg A (2006) Nature 444:159-60) o ixX Pl
8 H R MA S BT DA R L3 BRI K 51 o DAL~ DAE I3 Bl I 2R H i 5 BE (Pascual N
(1998) Kidney International 34:529-536;Complement Facts Book,Bernard J.Morley
FiMark J.Walport,4w4d,Academic Press (2000) ;BarnumZE A (1984) J. Immunol .Methods,
67 :303-309) FJ LR AL U N 1) 7 1 A 2 L B4 LA AE S 2 SR SR R R
WinPascualZE N (1998)Kidney International 34:529-536F1Barnum®E A (1984)
J.Immunol.Methods 67:303-309. 4% B8 ¥ J e W 4 i) 5 D5 DA 0% (1) A 03 1 KT e
P AFIaN, 7E18ug/m1 (IR FE T (RS T R - N R DI BE IR FE IR 291 . 548 s Bl R+ Do Ak
5 DI BEIREL N 2)1.5:1) , W DA BT X 55 B AT 1 () . 325 40 ) (2 A1) 40 56 [
HH56,956,107)

[0204]  fE— a5 U S b, AR W AL S5-I T DIUA RIS &4, b ik HiiA i Fab
Jr B 55 B IR ARV AL , 2P TCs0fE /N T-30nM o 7F — B85y e, AR S & -+
DHUR I A4, Horb il Hi AR (K Fab v B 55 B @ A2 9 1L, Ho A TCsofl /N T 15nM o £F — 14
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SEH T R, AR B AL S - DRI 45 W, S BT IR AR B Fab F B 55 i g
PRI, F R ICs0fH /N T 10nMo £E —HE 5 77 287 , AR B0 S B0 & - DR 7 DB LR I 4 &4
o Frid o i I Pab Fr B 55 36 2 35 L, o TCsofE /N T-5nM.

[0205]  7E—2E s 7y S, AR W AL S H- T DIUA M &AW, Hop BT SR Fab
Fr BEAH) 55 B 12 v, Forb TCsoff Ny 30nM % 2nM £E— B8 St 77 22 , A R B A2 A8 i -
DKL FDIUAAR IR 826 1, o o T IR UM (¥ Faub F B 01 53 B 08 A2 A I, e mP TCsof > 25nM & T
FE— S 7 g, A S B R B - PR T DB 58, e b TR AR iR Fab Fr B A i)
57 B IR AR I, o TCsoff 9 20nM A2 120M o £E— 25T 7 S, AR P AL & -8 Dt
I AW, b Frid oA R Fab Fr BC AN 55 38 7235 L, o 1Cs0ff 9 30nMZE 15nM o /1 — 24
SEH T R, AR B AL S - DI 4 5 W, S BT IR AR B Fab F Be i 55 i g
PRI, P ICs0fH A 1 2nM % 8nMo £ —Re St 7 28 1 , AR B0 B B0 3 -8 DR I 4L &
Wi, o b TR AR IR Fab J B 55 B & 12 1, H P TCsofE N TnM &2 2nM o 75— S 512 i 5 58
W, AR B AL S BT T DPUR G E W), Ho B IR SUAR (¥ Fab Fr B M) 5% B 42 if
HH ICsoff N6nM A 3nM .o 7 — L85t )7 S8, AR B S AL S - F DIk 4 &4, Hodp
FTiR PRI Fab B 0155 MR I 1, Hod TCsof A8nMZE 5nM . 78 — S8 52 Jifi /7 & v, Ak I
P RABLE PRI 6, Forb TR BT R Fab by B i) 57 B 38 7295 i, e 1Cs0EL
NBNMZE 2nM o 75— SE STt T 229, AR B BE AL & Bi-DR T DIUAR IS E W, b Brid Bk my
Fab F B 0156 52 25 148 21 ML 3 71 TCs0{E A 1OnMZE 5nM o 76— M 5Tt 5 2 vpr , A B J2 0 45
Fo-P DY 28 &1, Horb TR 70 (K Pab 1 B 1) 55 B R AR VA I, 2 b TCBs0{l N8N &
2nM o 7 — S8 Sl 75 Ze i, AR W80 B AL S o -TK P DRI 2R &9 , Foh FniR e (¥ Fab J B
1) 5 6 IR AR T 1ML, P TCso B A TnM & 3nMo 7E — B8 S Jifi 5 & vh , A & W3 S a8 B -1 1D
PUARIIZR AW, Horb TR FUAAR (¥ Fab F B i) 55 B 1 123 10, Ho A TCsofE N6nM& 4nM o 7F 55—
ANSLHt g B, AR WP B AL - FDIUR N 8 A W , Foh FITIRPU AR (¥ Fab i BRI ) 55 2%
AR, H A ICs0fHi 24 . TaM 0. 6nMo 7 3 — NS0t T7 ZH , AR P K -8 7 DIk,
Hor iR ok Fab B i) 55 B @ 7 i, AR TCso BN 2496 . AnM 0. 6nMo 7E 55— S it
7 AR P BB E - DRI B S , S b BT IR TR (¥ Fab Fr B M) 57 B i 1294
ifiL, HH ICsofi N 293 5nM 0. 5nM o 7F J3— AN St 77 G v AR B AL & hi - 7 DI LA I
26, Forb IR Bkt Fab A B 55 BR300, P 1CsofE N 294 . AnM £ 1. 5nM o 7E 55—
ANSLHt g B, AR WP B AL - FDIUR N 8 A W , Foh FITIRPU AR (¥ Fab i BRI ) 55 2%
AR, H R ICs0fE N 2910, 20M £ 0. 8nMo 75 75— AN SEHt 7 2 , AR ¥ o & - R +D
PRI 2851, Forh Ik LR (K Fab Jy B4 i) 55 6 @ 403 1, Hrp TCsofli A 2923 . 9nM &
5.0nM,

[0206]  7E—2L S Ty S, AR W AL S P FDIUA I &AW, Hop BT SR Fab
F BERI ) 55 B8 14 RV, Forh TCooft /N T-80nM.o 78— M4 sz it 7 &b, A R B ¥ Je L8 hi-1R -+
DRI 54, Horb T il AR (K Fab v B 5% 2% @ A2 9 1L, He A TCoofi /N T-50nM o 7 — 14
SEH T R, AR B AL S - DRI 45 W, S BT IR AR B Fab F B 55 i g
PRI, F R LCoofH /N T-40nMo £ —HE 51 i 77 287 , A R B0 S B0 & - DR 7 DB LR I 464
ot FrRSTU AR K Fab F B ] 55 B 38 A2 A I 5 . o TCoof L /INT-20nM o 75— 85 7 S, AR
B BB 5 P - FDPUR I A4, Forb BT IR TR I Fab J BT 55 B & (23 10, FoH 1Cs0
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{B/NT-15nMo

[0207] 7SSty b, AR AL S Hi- R DB I 4 &4 , Horh irik Hi 44 ¥ Fab
Fr B A 55 R 8 YA ML, e TCoofB 9 80nMZE 10nMe £E— 6512t 7 22 b, A W85 J A 25 -
K F DI I 4% 54, Ho v BTl S0 (K Fab 1 B0 ] 5% B 3@ 1234 1L, L A TCoo BN 75nM A2
15nMo £F — 8 ST Tt /7 Ze b, AR W S AL & Hi-K - DPUR I 886 1, Ferb Brid fe s K Fab Jy
B4 55 BR @ 10 1ML, v TCoof i 7 0nMZE 20nM o £ — e S it 77 22, 4% % B AL & hi-H
TDHURII AW, Horb T il fiA (K Fab v B i) 55 28 i@ 423 1L, e 7 TCoofH N65nM %2 250
e e Szt 7 S, AR BB S AL - DBUAR R B AW, b BTiR oAk A Fab B ]
57 B IR AR I, HoH TCoofH 60nM A2 30nM o 7£— 2SIt 77 Z2 v , AR P AL & -8 Dt
IR Z% 57, Ho b BT BUAA I Fab i BRI 55 B 38 723 I, 2L AP TCoofi N55nM A2 35nM o 75— 4
SEit T S AR B AL S - TR DBUAR I 8 A, Hoh BT IR ST AR K Fab b BC ] 55 B 1@
PRI, He R TCoofH 9 50nM 22 40nM o 7E —BE S it 7 S v, A & 0 S AL & Bi- DA DB 1K 4%
A, Hodh Rk BupR I Fab Fr Bei i 55 8@ 2 VA I, H o TCoof N 80nM AR 70nM o 7 — R S it J7
Fh AR R &AL G- DPUE I 4L S ) Horh Il S K Fab i BE ) 57 B i@ 42 v
1, Her TCoofH 55nM 22 25nM o 71— & ST g Z8 vh , AN R W B 5 - DI I &4
Horb B R fU AR 1 Fab 1 BE ) 55 B8 @ A2 95 000, oA TCoofE 9 16nMZ2 1 2nM o 75 7 — N S it 7 5
AR B LS BT DPUR I 886 1, Herh iR AR IR Fab Fv A i) 5% 2% 42 34 1.
Hr ICoofE A 214 . 0nME 1. OnMo £7E 57— ANt 7 Z v, AR ¥ Bt & Bi- D+ DI IR 4%
A, Hodh Rk upR i Fab i Beiiil 55 B @ 2 VA ., H A TCooft N £138 . OnM== 11, OnM o 7F 55—
AN T SR, AR AL - T DI A, o A TR BTk i Fab J BRI 55
BV I, Horp TCoofE N #72.6nM £ 4. 8nM.

[0208]  7F STt )y R, AR S AL S Hi- R DB I 48 &4, Horh irik Hi 44 ¥ Fab
Jr B BA I A 5 DR DEE R EL ) 57 6 IR 429 1ML : £90.05: 1 (0..05) 22 £910:1 (10) BLEy
0.09:1(0.09) E£18:1 (8) \HL10.1:1(0.1) EL16:1 (6) \HL10.15:1(0.15) £#)5:1 (5) .1k
£70.19:1(0.19) 2£54:1(4) \8t290.2:1(0.2) 2£93:1 (3) \8£J0.3:1(0.3) &£92:1 (2) &k
250.4:1(0.4) ZZ41:1(1) \80Z0.5:1(0.5) £#)1:2(0.5) .50£10.6:1(0.6) ££J1:3
(0.33) \8£90.7:1(0.7) &2£91:4(0.25) \Bi#£70.8:1(0.8) £2£71:5(0.2) \8(£70.9:1(0.9)
E£4)1:6(0.17) ,

[0209]  fE—esji 7 2, AR W R AL NIRA T FDPu AR Y v Be (g and SR 25 &
FBO AW AR W B4R B BET LA 2 B WiFv \Fab . Fab-SH.Fab’ ~SH.Fab’ .Fab-C.
Fab’ —C.Fab’ ~C-SH.Fab-C-SH.scFv.X{$i {4 BLF (ab’ ) o dAb F AN E X (CDR) Fr B ki
Popk REETUAR > T T (minibody) KUTTAR B BUiR B B ) 2 e A AR . 78
AN ST SR, A R BV BB R AR I 3 A A K B AR AL B IR DU B
Bangt i s & F B M EW A0 B2 SN s 9, AR W R &R 55 0 g
BRI S B2 ) NI AT - Du Ry B (Bt 545 & B G

[0210] 7 —&sji Ty b, AR ¥ AL Hi- T DIUAR IR 45 G4, Hoh Tl S i R
B I Fab Fr B AR 28 B B B 3 A P v Y it FH 220l PN S (B0 ) Je A 203,57,
LOBR12 R IR~ 32 3 o 7F Oy — ANt 7 S, AR W Sl NI - DHUR IR 54
Horp el LA R S5 5 IR Fab by B AR 28 B 5 0 3 30§ PN v 5 it FH 22 R 2L 3D AR i (89 4 )
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Jr 55 B IR 4 (AP) RMA B 14 %2 /040 .45.50.55.60.65.70.75.80.85.90.95.100.105.
110801 15K o 7E 53— SLHiti )7 2 b, AR W5 Sl & NIRRT DI AR I 854, e i
IR A % A I Fab A BB S5 32 15 (AP) FMASIREIE 1K) 1R B 76 28 v PR 0 B B A4 P 9 43 i
2 AP (a0 ) J5 AR I 2 23 v 4 42 /40,45 .50.55.60.65.70. 75 8084
85K o 7E 5 — AN T S, AR S AL ARG ST IR 2864, Ho b BTk oA
(PR A I Fab F BT 55 25 @ 72 (AP) FMACBIE IR B 75 28 HH B BB A P 3 S it FH 22 0
FLEhPIMR G (B0 N) J5 703 B b 4545 %2 /080.85.90.95.100. 105 1108k 1 15K

[0211] - FDHURE TR AR RS A4 S I H

[0212]  a.ZEEEY

[0213]  7E—LLT5 T , G W I K A SCHE IR I - (R 7 DU o A A8 A i o 28 o A el
WG 28 R GVAT AT ARG S AR NS BCY AR  $2 4 B A BTl RO 4%
E P ECEAT A SO IR 9 BT I8~ 38 0 1 B AT AT 2208 SR -G- 0 FH T A R BH ) oA - 3R
ELUESex/B

[0214] VFrZEKEMEHTAY. W, W ,Davis® N\ ,Biomedical Polymers:
Polymeric Materials and Pharmaceuticals for Biomedical Use,pp.441-451 (1980) .
TEAR R M AT A Sy Z B E A EA AT IERAEA LA R &Y A iR A
VB 2o K MG R G, WIE B AR S A DU e 07 ORI SR A AR T, RARAEAE I
HL 3 i 8 A s o1 77 AR R R A A n] DR A R AR AR R 7 B R At 2
FH

[0215]  #E—4L 5T , - PE 1~ DI R B e 4 AR M il i o i sl L AR R A (i, e A i
) 22 28 L2 u R MAT AT AR AL IR B, 75— BB S R, AR WY i & 5 PhE £ Rl
258 2 LIS R A SO T I — Pl 2 Bl - DR 7 DI AR B AR AR T 25 4 - K FH IR
% ol n] DR AT KRR GRALIR) R &9, I et A Bl i . A £ g
FEIE— BRI B AL A 2 T G n s B — 2 DY IR 1) e 228 BRI A e £
M MU RN, 2 ule 2 I (W Rt ) i R 2 = (PEG) , 3 LR A 73 Tk, 2
(RIS e20 J A R I 2 o B SR PEGHI /R I MRS it 7 48, FF ¥ 2 e 86 2 2 I i 2
PR “PEGAL” o SR T » A AT AN 514 AR 21 0] DLAS A SO IR 1 T PEGHI & B ARk
FIHHE Z ol g an sk (R ) ARG - LR Y.

[0216] M TIERA R MGV 2 ol & 2 2 ol . A SO I, “2 8 2t
B Bfa B & 5RO E ISR Z LRI 2 ulE . 25 2 ulg o] DU — R AR (A
) PUEAR (A , AN ONANE) VR O\ 25 fE— 5, 28 2 i 2 2
BEPEG

[0217]  HT-4i-K 7 DIUAAR AR A AR (I PEGAL ¥ 22 B PEG A B 24 73 1 v BAAR Ak, 9F H.
T8 R AT LLAE 2950022 29300, 00038 7K (D) ()5 B N o £F — 22 STt 7 S, 2 W PEGIK H1) 4y
THEIEZI1,0002£9100,000D, H HAE—He 55 75 289 42 2520, 00042 2160, 000D o 71— L5
Jite 77 S, 4 FE 15 1 8 N #4940, 000DIF) 2 1 PEGEEATPEGAL

[0218]  FH-TPEGALER 3 Jii () 2 Fh7 v AE AR I o 2 2 RIR) o 7 AR HPEGEE & 1M a8 1 ik L
PR FRAFEEE L F 54,179,337 . EH £ F 54,935,465 F1 32 EH £ F 55,849,535 F ik
() 7745, X WS SR A L 5 AR ZE A T Ik B, A R E A N — e A E
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PRIRAE S TRA W I R e BRI A AN 45 6 o LT — D EE AN I MR A 1) R B W AE AR
PR FROATEALECE REAL R A (B, B REALPEG) o S B 3 A P PR b S oAk Bl i A
M PR 2 5 ek B R B L e S B A S T s S 22 R PEGER 9 ] A LA BB AL 77 2Bl s R
ST AR PR BT AR P _F 1 S R B R I B v e SR A o SR T RS R AR, R T
AFI A G R, B e 04 s I I A Y SR R & DL S TSR IR SR S i R DS B g+ -+
PR ) I ELAR G A B 1k s B 5 A 5 o B sk 22 35 i S A e 2 ) E P Ak B P A
M o BT AE— 2215 0 A 1T GE 78 2 B | 5B 1R IR Fhd I , Bk Ttk B, vl DA @&
£0.05 2% 2] 100088 /R B35 75— L5t 77 28 1 290 0542 £ 200 BE /R B Be AL A4/ BE /R4t
A o 3 PE SR BRIV REAL SR G VIR dp 28 B2 ORAF S (s M IR~ 1 2 SR ] RE 1V 0, (R Py AR
AT PRT I3 AR VB AR P SR / B30 7K~ S 30

[0219]  HEARARIL AT LU HUAR s iR AR A I A AT ] 52 B 1 R FE IR 5 1 JIN— A g 2 356 R i
AHJEAE S Ty S, IO G IR IR 2 P DL 2R, L L B i B A S R R
GV S T, T A ZEWO 99/03887 W0 94/12219.W0 94/22466. 35 FH £ 4] 55,
206,344 3 H L F55, 166, 322 F15EE £ R 55,206, 3449 BT 7~ T, 1 B8 STk 4 a8t 51 H
BRGE G T I AR St T 22, RA W] DAL 22 2D — A R S SR T, BTl s i
PRI A REWS 5 SR AP b K — AN B2 Ui B 00 s U I B (A1 e 1 S L o HL b, 3 A
ALFEAHANPR T, E e I IV Jh 50 2 AR = 3 R I R R R I L U E PR AR it
UE JE AL B HA R I B -NHa 18 i A 2 BRI « 11 A 2 I AR 3R 1 ot — e 3 S i o 1T LA
Al & FH T e PR AR TEG R G0 IR AL 22 (R AR ART 5 220 TR B AR TR 2 28 AR Ui s n 26 [ £ 4 5
4,179,337 EE L H'57,122,636LL fJevsevarZE A ,Biotech J.,Vol.5,pp.113-128
(2010) W FTHGIR I 75 S0 R G0 . e L, S B Z AR I T DL IR » L 48 L U B e -
HEREEE ARSI RN EIER] (S WAW0 93/00109, HEid 51 LS &F i) , 8iE 5
AMRER AT, Ho & B el 5 R Sz AR5, AV sOSIPEIE [ o] L5 46 an 1
Jiiffa (alpha) e (epsilon) iz BT 2 5 W DA IR R LA B o B B AR, A9 BHASBR T 1 4L
PRELHUR B S R GW)  [R AR R e R B A

[0220] R4 AR 4BV I A& 19 F BE AL 22 B PEGWT DL I VT 22 I B 7 A o )
U1, PEGHN—$4 3L 5% FH W WV i e (M-NHS-PEG) 7] AR #E Buckmann flMerr ,Makromol .Chem. ,
Vol.182,pp.1379-1384 (1981) fy5v:, dlid 5N, N - IR FEa W% (DCC) AIN-FEILBE 31
IV i (NHS) [ B H PEG— 5 FH BE Pk i) 2% o D &b, 540, a5 W R e IR S BT A PEG-Br , 28 J&
P S AT SR DL BPEG-NH, 7] LUK PEG AR S #2 I 484k R BE 2R I, AT LA P A v A,
77 (i AR SR AR KGR K (Woodward” s Reagent K)) J4PEG-NH2%% £ 28 8% N 0 R 470 44 B
POARAS A o A, v DA G 3d ik FAMnO23E 4T 48040 4 PEG AR St —CH20H25 [A] 4% A4 g g 25 o i v DA
T ARG G s SERAL ) HEAT I8 SRR e 3640 T 5 PR BR BT AR 24 5 o

[0221]  #F LSy &b, Tl AR &Y 2 PECH A 182 (D K454
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[0222]  {eed OCH,CH )™ O%SHz—?—Gﬁz— }{CHQGHzO}m—
i

CHa
{
Q= {CHCH1 O}y ~H

[0223]  Hih HKmi& s 2 7ulE (PEG) H e i 1 BE BRSNS, FF Hoho7 i o2 2945 %2 291000,
Z13Z #1250, B £150 2 29200, BL 21 1002 291 5000 ¥ 40 : 7+ Honoe: 201 2 29101 ¥50 .

[0224] 7 —tesjfi 7 b, 2B PECE A @I (D M5, KAl 7 H 2 HPEGREIYEK
IR AE S — ST R, 2 PECE A @ (D M E5H), Hdnt22, 3F H 2 B PEGE N EAE
TE R —ANSLi T S, 28 PEC R A @ (D g5, Hdn @3, 3 H 2 EPRGE )\ RAE.
[0225]  7F 5 —ANJ5 T, H Tl AR S 2 B PECH A 1@t (11) 4544 :

[0226] H"“‘"{OCH:{:}{: sr——a‘('CHE ¥

c———CHf—Qa»(m-schzmm——H
i
{1

[0227]  Hrh %mi&on 2 JulE (PEG) HIRE & B I FEBURST, IF H AR 2 29454 271000
2137 #1250 BL 1505 2200, L 271005 £ 15011 B4 s 3 Honsg 211 2 29100 544
[0228]  #F—dbsijiJy 2, ZPECH A (1D M4, Hobnsg2, 3 H 2 B PEGZ IY R
WA — Sy rp, 2 PECE A @R I D) 45K, Hidintd, 7 H 2 BPEGR N EE.
FE A —AN St v, 2 PEC LA 2 (TD) 5K, Hdnid6, Jf H 28 PEG )\ EA.
[0229]  7E 5 —ANJ5 T, Tl AR &AM 2 B PECR A @ (111) &5

?w(cﬁngo)mmH

CH,
0230
[0230] H“*'*{(}(fi}%{z{f,}{z};{;’““@‘é‘CHa“‘“EMG%‘(CHECHEQMMH
: &

(1D

[0231]  Hrh ®mikon 2 JulE (PEG) BRI FEBURST, IF H RS 2 29454 271000
2137 #1250 BL 1505 2200, L 271005 £ 15011 B4 s 3 Honsg 211 2 29100 544

[0232] {2y Srp, Z2EPEGH A @ (T1D) 4544, Horbna22, 3 H 2 ¥ PEG2 Y
RAR AT Lt R, ZEPECRAMA (T1D &1, Hrhnjg4, If H 2 PEGR N R
W AR — ALt b, Z B PECHE A (111 B &5 44, Hobnig6, I H 2 B PEGRZ )\ K
A

[0233]  7E 5 —ANJ5 T, Tl A R AV 2 B PECR A @ (1V) 1454 :
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H=—{OCHCHM—0——CH, HaC—O0—(CH,CH,Om—H

H=={OCH,CHaIm=0~CH HC = 0=(CH,CHyO)mH

[0234] H—(OCHCHa)m—0——CH HO = O (CHy CHO)m—H

H==(OCH,CHz)m=—0==CH HC = O =(CHyCHyO)m=—H
HyC0—(CHy)y—0~~CH, (V)

[0235]  Hih Hmi& s 2 ulE (PEG) H e i 1 BE BRSNS, 3 HohA7 i 2 2945 %2 291000,
Y135 49250 B L4150 247200 BL£100 % £ 1 501 24 .
[0236]  HAmzl (D & (IV) FAE— A 45 10 2 B PEGHT LA Bk B B A6 LA dnnfs FH |4
PR ADNEREFE T 5Pu0 (Blandois 7 B W ERER-A 10 A b s NP BRI, LA
AeAb Z B PEG . AR M , 78 Ho B sty b, 2 PEGH] LA 1 2 5 AEAS R A i 32 2 i - T4
TDHARBHUARAR R, Tk 2 B GESCIE ] SPEG LA R i e i Biak s fidds A BEil — A ek A4
LR VR I RO, i, 25 [ RS T, 122,636 TR 1), iZ S ikamn 5] R A g S
[l
[0237] R By, T il & AR W28 -G IR 2 R PEG A2 A5 22 2D — > R g s 14 2 [
B Be AL 22 1 PEG o AR B S N P L [ ] DA L3240 & 2 BTN F DI B BT AR DA 1l A &
W R 458G W) o 47— e S 7 28, B e AL 2 B PEGH A 185K (Ta) (M &5 1) -
O——(CHCHO)RR?

LFHZ

[0238]  RIRNOCH,CH:): Q{'CHQW?MQHEWO'}‘{QHQGHQO}mgjRE
| i
CH,

(la)
O (CH2CH; O RIR?

[0239]  Hirh ®mi&on 2 JulE (PEG) HIRE & B I FEBURST, IF H AT 2 29454 271000
YI3H 29250, L2150 22 41200, 5L 2110028 Z1 1500 540 I Honf& 451 2 2491000 80 RV ST
b AT B E B2 [ 5 I LA RBH ST M S B A o S o7 P A 5 G o 28 /D — R S A i
S IR P o A — e St e e, RT3 1 P DA 2 £« R S 3 A R
NS R FLAH A

[0240]  FE—ubsijii )y b, B AL 2 B PECE Al (Ta) M5, Horbnig 1 2230 B4 . 78
— S T R, B REAL 2 B PECH A (Ta) S5, Hodn 21, I H 2B PEGZ PU E ik,
TE 73— AL T 2, B etk Z B PECR A @R (Ta) 4544, Hdn22, 3 H Z B PEGE /N R
W AE ST — AT b, B ek 2 B PEC R A 180 (Ta) 451, Hotbnig 3, IF H 2 8 PEGE
J\IRAR AR XA STt 7 2k, )\ R AR B (Ib) (M 4544
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{?HRCH?O)"*R’RE CHOHOMRR oo OmRRS
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F L EREZ B PECH A M (ITa) &1, Hodini24, I H 2 PEGR N R4 A 7 — A5k
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[0252]  7F—ubsijfi 7 =rh, EAE AL 2 EPECH A @R (1Ta) 45, Hrh %R S AR
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e H AR ST M S B AC i g W7 AT 5 rp 2 D — AR S A i S I 1k i P o A — S S it
b RPMST 3 1 E DA 2R 4 R S N 3 P L 3 e S A R A
[0267]  H AT (IVa) NS Z B PECH A T A% L4544, 7 HAEAR ST W NDX
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[0273] @& T AR E B e tL 2 B PEGTE 32 [H & R H1 5 A FF 5 2011/0286956 13 [H
LR A JF452015/0073155 - H3A , X WU i SCHk it 51 RS & T Ik
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2 /DA BT - T DR B TR SR 7k S PEGHA B B2 o 78 75— A3t g G b, AN B
WG )V PEG, Horp 2 /0 = AN 7 DPUAR B U AR A 5 PEGH A i 2 o 72 7 — A
ST B AR A LS VB PEG, Horp 2D PU AN B - Bl T DR TR BT A AR A 5 PEG
IR AE I SE T S AR KNS ALV PEG, Hoh 22 /b AN 7Dt
P BAUAR L A4 HPEGHAN ke o 7F Iy — ALt 7 b, AR WG WL & )\ PEG, Horpr 22
DA T DI ECHTAR BAR S PEGHAN BB  7E I — NS B, BAEMA S )\VE
PEG, HoHp 22 /AT 7 DR UR BPT AR A A S PRGN 1 4 o 75 53— AN St 7 B, AR
WEE LS )\ PEG, Horp 2 /0 )\ AN - 7 DIUR B LA AR A4 5 PEGHE A i 42 o 71— 251
it 7 S AR S MELS ) PEG , 2 Hp 58451 IR DI LR BT A8 4 5 PEG L i
B AE T — AT P AR IR SE AL )V PEG , Hh 6-8/ - IK F DI BT A A
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[0279]  fF—Musifiti /7 b, AR I G YRl & 2 B PEG, irid 2 M PECH Al X (Ta) |
(Tb) « (ITa) « (I1Ta) BE (1Va) HAT— A5 AR X PSRl R op , B0 — AR HA SR
(R PT- K 7 DU BT AR A AR AR 2 o A — 285 b, HF @ (Ta) « (Th) « (ITa) .
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[0281] 4 b SCHT eIt , TSI AL s 5 M40 6 s L R B i 5 o AR S TR BT
B B D R e i e R ST o A IR AR IR S it 7 S, R4k 27 mT DA G0 ) P AN A0
AFUR B AT B A T P 2 R R i ) U S A

[0282]  fE—LESLjl Ty S, RIRAEAE TR AT 1 — DA AR S 4k AR
TREMEEN — DA ERAL A A B STy B, ik sty 2 i b (1 2 2 &
AT LA H2- T - DY SEWy (thiolane) (Traut’ sikF) REEAL, F£ HLAR S 5400 101 2 SR 1 Jie
B REAL I PEGIRER , Wi fEPedl ey N ,Br. J.Cancer,Vol.70,pp. 1126-1130 (1994) HH 4R 1]
12— A STt 7 Frh, 8 — a2 N e IR R TR R A TRE 2 BISR AP UM b (T iE B — A
B AL DL T AR Gt — B AR A A
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BRGE A T o 7 — L5 7 2, PR TR s Bl o] D2 SE AR iAo 1x 2] A
T A AN A B G R E S5 438, 1 InCLER Cal) B I 25 2 I R R R Hidk Fr BL. 42 T
PR DA & A R B A SR A BUARLE A S RN “ThioMab” , I H. b X P It &0 BR L RE Rk
IS R PTAR H & Fab Fr BE OGS il 48 77720 7EAS ST FRON “ThioFab” o Wi T Fr iR iy (20
1) 40 36 & Rl A T 5 2007/0092940 0 Junutula, J.R.ZE N, J. Immunol Methods,Vol.332
(1-2) ,pp.41-52(2008) ) , 0T HA BN (“LREMGER”) M EE (Cys) FRIELM A,
PR T 1 NI TR s 1 2 POk 2 P ot e o AT 1 I 7 2k o 8 2 e 7 4 (L A YU Tl S0 22 1. O AH
X BB IO 5 3 L o] AT AT = Jo 2 1 503 1 oA AT I i B LA S S PR Bt e 2 (4] 2 4b , i
% PE ThioMab LB C AR FFHT U 45 G A8 1) o Jo B PEAHTE IR 1 2F I & R TR oo i B A4 1)
Vot R BRI (WA WIW0 2011/069104, Ho@ i 51 A4S & T ) o4 — s i =,
ARG P 2 BR A 51N ) B Bl 1 1E i 5 A o R RN, P B EURR TR s
PO IR A B 2R B CEARBUARRT R M 668 71, 3 LR A Hh e % 5 Bt S5 e e
b,

[0284]  fE—LLT7 T, AR AW Kbtk v B-REMEEY, Kb Frid ik i BogFab, 3 A
FIT It 56 A 4 2 3O W i 2 A R L B DB T) R P 1 B e e EE A 11
— AP I B A

[0285] £ —ANJ5 T, AR W Kbk v B E WG, Hodh Frid itk i BO&Fab—C,
It HR WAL M Pab-C i BE BBEIX o 7F — B85t 77 R, RARAEAE T Bk i Ber B0k
X I — A AP R R R T IE R EW) AL 7 — A Ty B B — A e A
Ik 2 B R AL T RE RS BIFab-C i B IM A RE X i L T AR A e it — el 2 A e i i
A7 R o AE— MBSt 7 2, A SC A I BT -TR 7 DEUR AR A Fab i BB AEC - R in—A4>
AT, LU S MR A TR — N EBAAL 5 A 7 — A STt 7 B, A SR T
Po-PH 7 DPUIR AR AR Fab i BO@E I AEC - R unds P A 54 Bt Z 1 Cy s—Pro-Pro-Cys (SEQ
ID NO:21) #EATR10 , UM RS ME G IR A A BB A7 i o 78 3 — N STt 7 Frb , AR ST A
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[FIPt - T DHAR R R Fab i BB EC - R uids iy A~ 73 71 R Z B Ser-Pro-Pro—Cy s
(SEQ ID NO:111HHATAEMR, LA AWM G PRt — A A1 o A5 X — /NS 7 S, A5
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T, AR SR - IR F DB AR AR Fab i BB AEC ~ AR umids InPyAS 54 2 it & R Ser—
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FERFHR BE , LA B pH o BT T PEGAL 2 B (1) 8 19 25 1 1T DL I B R AEPGEAL e B[ S 5k &
35 MO A 5

[0287] @ ISATAH B 7 V54T Bi- D T DI A BT AR AR PEGAL « & 3G I PEGAL 26 AR 7EWO
2011/069104F1W0 03/0294209 A , 3X Wi #5183 51 IR 45 & T itk

[0288] . AiF FIE T

[0289]  PEGAb &R [ i mT LLIE It SDS-PAGE | A it 38 MR JIKEE] (peptide mapping) «VEAH
035 - B 2 O FE VR AR A1 A2 2 D R AR AL o 38 ¥ 1 e @ 1 SDS-PAGE 2. 7~ fab AL KT 74
JE o 10 %6 SDS 1 f18) 5 DA 475 ok iz 5t Ji v, K 388 3% #E 1OmM. Tris—HCIpH 8.0.100mM NaCl{E Ak i
2% P BT o O T UE B R R L R PEGAL Y , T DA A 1 G i i R ALy s—CER 1
i) AT IRAE R o BRI PEGAE FRAEPEGAL ST (R R i T DA B R (W Ly s-CEE 1 ) YH 4L,
I FLd i 19 0 S AHHPLCI B AR 73 8 I sk AR (1 JIK o Fr 7= A 0 D PR €233 [ T L5 2 it o) -
DR 7~ 22 I i e 1) R s a3t AT L A o

[0290] 4R Ji w] L@ Ik J5 % 40 A 455 4 06 SR B8 TE s wh 2% S W ) R/ o BB T 42 A vh 4 I
PEGANEWS 1 28 W10 KN, TT UG 48 & 2 PEGIK FiAd s H A AR (K $ i« SPEGHE A1 2% 411
— A BGE LRV B S AR B AEHPLCHE b IF M rp W 2k o X M G635 b i Y 2 3
BHAZ 0 2 A B B IIPEGAL N % & 2 20— AN il PEGAL F & FE IR AR 3 o il DA FHAS 4k 2 S )
T3 533 — 20 D 5E PEGAK B - IR 7 DHU AR A AR 44 5 DR 7 DAH HAE RV B8 0 A0 & A2 00
Pk,

[0291]  PEGALE AR HiAk 25 Wiy Wy B A4k 7 5T, 7 B ] DL 3 B s I 254 30 320,
FEAHANBR T OO0 R RS P 5 B AR PR e S s BN IR AR By 024 2F 42 (RH) 5 A/ BRAE K P 11
IR T4, AR K8 0 I 350 2 BE 1)

[0292]  7E—MEsije 7y &9, SAHM IR A W PT-F TDHUAR BT AR AR LE , A B 1Y)
28 WAE 20 R PR IR A P v it P 2R LR B (ol an N I B R e B . A —
S STt 7 28 ¥ B RN AH LI R 2% A I - DR T DB AR BT A AR AT 2 5 A g & /D
L AG B R DL 55 B R /D 8% B E b2

[0293]  7E—2Lsijii 7 S, AR A YT LB LR AR S 0 12 RE) < £93nm
2 2)30nmBY 5 K, Bl g ik Hh 20 5nm 2 29 25nm , I HAE— 52t 7 48 b ] P& £95nm . £ 10nm,
2715nm. £J20nm. 2 25nmk 8K, 404 FHA IR 2 R0 1 TR E I
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[0294]  fE—MESLj T Zerp , AR B B S-A W] DL s iR A e PR Gl i A A AR 45 2 )
TR S5 G680 (B0, 456t RE ) 5 % / HRRAE) (i dn, 2 i T AL B 2% A
) AZI15% Z4112% 2910% ZI18% L EE T /)

[0295]  fE-—Lsiiti Ty S Hh , AR BH 1) 484 Wy mT LA 7 TCH02% IR, anfsi FH PRI DAt 14 K]
TBUELIE I 0] 23 P52 6 RE B4 88 (TR-FRET) 52 BT A 52 (1), 032 it 491 o PEGH R IR 1) o 76—
WSt g v, 8 A A DR 1 DA PR R 1 B, b TCsofE R 2925 pM AR ) 10nM , 5L 2
25pM &2 £ 5nM , BY 2 25pM A2 £ 1 nM . B, 2 25pM &2 27 50pM . B, 225 pM 4 £500pM .

[0296]  #F ey v, 4 W HAA (0 HGE Tl i 7 FL AR B i FH KRS JE o £F — 8 ST it
Ji %, 7E£150-250mg /mLFI K LT, SE-A W HTRG FE /12800 P, /NT-700¢P, /N T1-600¢P, /N T
500cP, /TF400¢P, /NTF300cP, /N TF-200cP, 2 T-100¢P, /N F50¢P, 8% /N T 30cP o £F — Ho 51 i
J7 %W, £200mg/m LI BE R, 45 WKL B /N T-300cP

[0297] 25l

[0298] W DL b K BA T 75 2l B 1 40655 00 70 AU b (8 R A 19 24 Y 84k
TR TR ) ik e 77 (Bl S S gl PR oA R 7)) YR R i) 2 A R WH R 486 W0 RTIG  #f) 7) LA
L(Eb R il | =0 N 7 R e T 2 2 | I s | N i N2 | N [ - R R [ = K
FIFF VRSN (ZWRemington’ s Pharmaceutical Sciences, 16}k ,A.0sol 43
(1980)) o IX SE IS INFLE AT FHIR) 75 2 A B 1352 AR 02 TE B 1 1

[0299]  Z& b7 Bh T pH 4 R5 75 B2 A BES& AF A TS N o B AP0 I b DAYE L D 29 2mM &2
Z150mM I IR FE AR AE o 38 FH T AR BH (R 2 7R B HE G AL RIC ML B2 28 L 1 by A58 1R h 4% ol
) 0, A7 R R AN AT IR AR S AT R AT IR AR SV AT IR IR AT R A
REWAE) VHEIAR 22 vian) ()40, B R - BRI R AR &) JR HR - A S AR 51 -
PRI - R IR AR S 55) A R R 4% ph 7] (9 G, V0 BRI A BRAMTR & I 0 1 -
WA T ERA Y A - AR A5 VB SRR (B, E S-S R
REME) VB SIREIBEH Ew, E SR SRENESY . E SR-E SR RS
V)@ SR AN SR AN AR AR R SRS bR (9 G, R 2 B R — A A R R A TR
G A IR - SRR S AR A A R PR A WA SRR Sh gz i) (e,
TR - LR ANIR A R - S AR A R - IR AR G (LR ER S bR (B,
FR-FARE S A R-A AR A AR - AR PR A W4) UL & LR 2% v 77 ()
Wi, 2, - BN G W) . OB -F ARG W) o 7oh, v LA L A g b 22 v ) 20
GRS MR = R WiTris.

(03001 W] BAWS B JEFAICABH B A M A 4, FF B o] BARLYER 0. 2% 1% (w/v) IR
0o 38 FH T A 2 B (A0 B J68 70060 438 DRy S 1 o) P 7 %o 9 2 O 1 P R ) 2 B R R R T
B b\ e A R S e R AL e (5, R AL SRR R LR R ORI SR
B N R DR R IR e A T (it 0o 38 2 R R R TR 0] R R R R R T TR LR T L TA) R —
oy IR OB A3

[0301] W LAVSINGEE ) CA N RN “Feoe 7)) BLRIEA R R A & M & B,
It HIHAHE 2 Jolimg , ARk = uBl o oM B, v A0 H L R AR BTRE I AR | L B
Fi P 3 B

[0302]  AG 72 48 B I WU A B S , FAE D e 78 o IR Y AT DL 2 MAE 76 750 298 I 741

54



N 108472382 A W B P 45/81 T

PR IS NGRS 3697 TR AR B A B T 7 1A P BORG B B 25 g B b B g Az e LA 2
TR (LA B I2E 1)) s GIETR , 1 RS 2R i 2 TR H 2R 8 W e R A g 2H 2 PR
P SRR L AR 2R TR IR S ER 5 Z R A s A NLWE B I , o Lk
WE KI5 HE H S L B BRI A2 VLR (myoinisitol) , P FUMEEE H M,
BLFE PRI W ILEE (inositol) s R s @AE R B S W SOk i, R R At H
JOR T S TR L A S PR A B AR H L o FRAR AR H W BRAR R R < (K 7 1 2 Ik (R <10%%
) s EmA R E WA A& S A s R B ERE A KR A R 4
KLV R« EROW L T WA H B SN R s W W FLNE L A R R,
VTR 0 220, v Q0BT SRR A2 e R RT RA LASE I 90 . 12210, 000 8 i/ H iy s Mt
JRAFALE

[0303] W] LAV IR 2 2% 3% PR 7 B 25 5 770 (HRR S “WR i@ sR)”) DA a3 7 70 e v Ak A
JARPFIRTT RS e T-He b T 200 SR A, HoAb fo v i 5558 B T B )R TR Y. 7 A 38U
AR PE A G AR R TR E MR O RS R L AL R (20.80%%) (Y& VLI (184.188%%) |
Pluronic® Z ol R A LM L ALPE BT R (Tween®-20. Tween®-80%%) AE & 73K M
ETEFRI AT L0, 05mg/m1 2221 . Omg/ml (fE1££90.07mg/ml 22 £0. 2mg/m1) FI e FHl A7 7E
[0304] 34 R ) LS B 78 75 (B i k) A 77 (B AnEDTA) B8 AL 7] (ol
PUIA MR R 2 4E 42 3R E) FIE 7o A ST IR R T DL & 2T — P 1t il s, r
T P A3 S MR T PR R R S ML T T ) o 7E — SRSt T R, i PR B A AR
AT S0 () AN o 900, 7T e T 2k — 2 R A A0 B ) 751 o X P 20— LA TS B KA AR
()3 24 M A7 7E T4 o 35 P B 203 mT DL 90 2 50 0 e 4 5 e R il i 5 1) 4%
(IO 3 (194, 40 HR J 4 48 2R s 3 B0 M I U AN 3R (FP R PRI I HP IR DI 38) L IR
Wik R e (lhn, IR B L B A ROk L RREL R 4K R T A GO T 5E) B FL W
(macroemulsion) H1 . iX Pl R fERemington ‘s Pharmaceutical Sciences, Z16/%,A.0sal
%% (1980) HATT

(03051 AT~ PAy i FE £ #1075 o0 200 A T V81 P o 90 a3 ) e BB T T 0 O ) o 0 i 2 5
SR o AT A ]2 45 SRR U 46 W o Hop SRR T 45 W IR 6 o SE A48 2 B A B PR A
B Bt (e i g & BY) BT A B K PR 5 A W 0 Y 02 PR 2L 0T, il 28 o 4 T B i
(i), 5 M b ol P 38) T X o B R L ol 1) S 491 L4 SR TR KB I (sil L 3R (2-FR 2 - LT
W) B (ZED)) VERACHE GEE L H)'53,773,919) \L-BRA M ML-B & M 2. B 1) 5
W AN BT B ARG 2 i~ B8 206 TR T B AR TR LIS - 2 B R 2L 3R i i LUPRON. DEPOT™ (R
SHMER , e AL - 2 B IS L WA 2 B SN B AR AL ) BL S B -D- (0) -3-H R T W B &
WA M- L8 O B A FL TR - £ BE TR RE W R T80 73— 1Bk 100K, 177 5 214 7K 5 Jd £ B L (1 I
Ti) B PR R T 11 00 o M e B0 B PR 0 B AR AR S AR KBS TR) B, e AT P g R T-7E 37 C & 2 TR
AT AR PEECER A M T3 B v MRk O DA R T B ) S g PR R AR o mT AR B 2
BLH BT A8 AR G BRI o 41 20, 2 5 kIR SR G AT di) o de ek o — — it L 8 1 0 1 [
S——SEETE i, W] DL RE DL T v s B e Ak ABAm SR IR R AL R T VR P V8 VR T 4
il 7K 5 i A B A I A IR B R T R S R SR B W R 2 A 4

[0306]  FH-T- T /7 BRIG 7 R 56 5 5 B AE R AR W IR 486 i i o DA T O 204 < TR
TS HIR PN FR /BB B A N Y B, R/ BRI 55 3 Y, /BB I R (subtenon) RN, B/ Bk 4%
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JEE 3 5, /B DAY IR VRN / BRER R 1 T 2K R 30 i P o A% BH R 3X PR & mT LA s I 22
DRI I E D SOV & V) G 1SRRI B S A P FR) 2he 35 R/ B SR AV 40 B B 4 1N 33
BFELE S kg W Intraocular Drug Delivery, Jaffe, Jaffe,Ashton, flPearson, Zs
4, Taylor&Francis (200653 H) H iR i HS L o 75—~ s, 2 B iT DL S o8 4 0/ Bl 2
LR/ B 2P B R G AN/ s =R /NE (cell) MR, HAE REK B[R] B N B T8 &
(Intraocular Drug Delivery,Jaffe,Jaffe,Ashton, flPearson, 4%, Taylor&Francis
(20064F-3 H) ot o] LA FHH Bt FH 77 v, HALRRAEANBE 1 3358 W B b B2 IR | Jidi
DAL 55 P R 2 R it FH o i B M B AR LIRS o U P < B0 PN TSR P BB 1 it FH

(03071 W LA d ek A= S5 o 8 i D vE AN R A S s 2 R0 KT R0 A ¢ B TR IR Y
B 1S A A it FH PR #1055 o 0T 08 7 1) T SR R 1 o i I IR o 5 A il DL SR ek
3K 22507 ) TR B T 508 05 AN [, 490 TR S 0 5 S B 00 EL A o R S PR ) 3 o T IR VR AR R
1R 22 75 AR g 1) 5 30 5 o EL I HI S i 73 5 e R 40 M it P 1) 24 ) 2 2 BIIR AH 230 o (Rt
W BT BRI F T 245 Wi 2k LLYR T AR X IS 0 (i AMDFICNY) 1) 77 ¥ 2 B () B AR 9
S o 3 DA 52 1) B9 B 2 B S R P 3 S s TRD B ke 1 K IR S DA e i 3 1 24 W 1)
PR BT RH 3 3o 0T TR 9 (B B A ) 28 328 @ AR IR i 2 RA BRI F o fE— A
St T L AS A FLAR BT AT I A PN it FH o 7R — AN S T S b, B AL A2 30,2928
27.26.25.24,238(225,

[0308] W LA Jgack 3 5 FH T PO IR P 95 05 PR 25 ol 25 i Of 00 B % A4 AH oG PR IR 9 i (i 4
AMDERCNV) (1697 S8 A, B LLPE AR 1% 2% o v RLIE Gt AE AN PR 1480 a0 DA R 77 vk 1A
PR 2 < ik A28, 21 i 75 I8 TR) 5 (1) s AR R R AR B (BCVA) 1R~ 34 e SRl i (i), L
HHBCVAE F T4 FR 9 PR A0 I S5 B S0 7 At 72 (ETDRS) AR 7336 3 HAEAK ) ik s k47
PO W& AH B T o 2 £ T e I ) U AR AORE T T 2k 2 2D T 15 S BEIK 32 (K B A1) U
S AHEL T I 42 75 i 7 ) 1) S AE AR RORE T TRIAS 21 2 T B EE T 154 BRI 523 (1 L A,
TE FIT 75 B TR) A AR A5 BE Sne 1 1enZ5 218 420/ 2000 LA R 1 32 38035 1 B 41, U SENE T Bhae W] 45
D05 85 IS) 1) i AR CNVIR) RS FICONV IR T, 491 Gl o 2 6 I A8 0 52 AR 56 o T DA EAT HIR 3488
PR 0G0, AL FE H AN R T G gk AT IR S0k 4 L U R 9 s PP AR A0 L & 2B T T
1 VTR Y SERE 2%

(03091 YA 8036 7 55 S T3 A B 190 1) e A B L 0 4 72 A 11 g B e 99 oA 5005 40 1) 12
53, HLAT DL i A v I R AR SR 0 o AE T REMI G DL T » 1 50 75 ZEAEAR A e 7l & - IOV,
AR B 29 A6, SR Ja A8 Nk AT B 2 i 72 A IR S A 8 3 45 b gk 47 U
JE o

[0310]  fE-— RS Jy S H , AT LAY ASSCHE IR (R Po A4 RN 28 -G W e it e o A £ 1) 551w 1R 2
N2 /B50mg/ml & 20 75mg/mlL . & /0 100mg /mlL « 2/ 125mg/mL « & 2> 150mg/mL . &7 175mg/
mL . %2 />200mg/mL . & /0225mg/mL . & 2> 250mg /mL « & 027 5mg /mL « & 2> 300mg /mL . & 7D
325mg/mL. % />350mg/mL \ %% />375mg/mL % />400mg/mL 2 />425mg /mL . 22 />450mg /mL . &%
b 475mg/mlL B /500mg /ml o ££ LS 7 G, HUAAAEHI 7 b B DY % D 100mg /mLo £
oy b, U ) o N 2 /D 200mg /mlL o 45— RS St G, PUARLE d A ) =
72 /0300mg/mL o £E— 2 ST 7 ZE W] LG A SRR IR 470 44 A28 M e i e A4 £ i) 75
HH P B A - £050mg /mlLZE £500mg/ml « £150mg,/mL % £1300mg /mL « £J100mg/mL. % £1500mg /
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mL . £J100mg/mL £ £)300mg/mL . £J200mg/mL 2 £)500mg /mL « £)200mg /mL £ £j400mg /mL . %]
200mg/mL 2 £)300mg/mL . 8% £ 250mg /mL 2 £)375mg/mL .
[0311]  fE—esjti )y S rp , s J T RS R it AL 5 v6 97 1 2 Ik b id B BT R B
HoR B (B IR 456 v B BIEE-A VIR KW o 78 o3 — > St 7 S, i o 3l 3 A v 5ok
it FH AL B I697 P 22 IR AR BB AR AR BOH B (B it J5 45 & i BO B4R A Wik /K i
W o BT AT DL VE R 20 3mg 22 29 30mg /HR
[0312] R J2 T it FHIR) 25 245 Ik 1A) 2 AT LA AR H — IR BB R — IR BAL , I T VF 2 I IR
DRI 2R, C0FE e S 1 L 5 o 1 7 1 R DA 52 i PV 9 7R PR R
[0313]  ffillih B A &
[0314] AR BAI) 3— ALt 77 S0 & A T IR 9T S Tl A1/ B2 W A 5 B ) i fd B
ARAREL I B (B AT 5 456 R B BT 1) R e R A o A T, AR R B A A R TR
I7 TR AN/ B2 W kM AH 5GP T 5 1 10 o B4 ) ot o T I o) i B 25 S8 ANAE TR 5 4 BBl
JIT iR 25 4 AH &5 5 R b 28 B0 2470 DT o 50 PR 25 8 BT 49040, O S /N 290 VR T e 5 o A AR T
VL ER 22 M Ak v Gn 35 3 BB RL ) 1o PITIR 25 S8 25 90 1 WA O TR 97 S TIPS AN/ BS i kMA
AR RRE M ZH A9 IF HonT DLRAA e N O (51 0 i ik 25 4 1] DA 2 ik PR il R el 2
B R] BT SR Sk I RO ZE N AR o2 A 1 A D — s R A R B - T
FDHURLE S W T ik b 25 B AL 4 TUHE 7 IR -G W mT F-T3a 97 TR A1/ B2 W R o 9
I
[0315] 0, 24y e 6 00 W5 L 5 AE VR IT 7 i 1) T ol B 2 v R s G B, 5 A 06 T Atk
FRIGIT T S A PR I8 MRE « PV SRR i S 28 one A/ BB S (5 S o A R S 7 2
W, TR bR 25 B AL 2R 4 TUHE 7 BT IR 46 136 97 A A G PR IE , o g o 2 15 B HE )
FRART G RE , 0, 475 IR 0T RE , 97 247 38 AH OC 1 B B AR 14 (AMD) o FIr i b 258 BB, 2 47 DI 75
T SU R4 & FH 22 5835 148 FH U0 .
[0316] PRI, il b iR m] LA 5 58 45 4%, HoL 5 240 G b, 18 oy S A 7K (BWET)
TR IR R 5% b 3 7K CARAE IR (Ringer) W VRURN 1 4 L o & PT DAk — 25 G358 AR AT 3
RORB P e R, AREH 2 i FRRE ) R VB AR AR
[0317]  fE 5y — ANt Jy S, A A3 5 R &, v ik ik 6 o] 125 B H 1S 4
6T TRBT AN/ B2 Wk MA A S 1 98 RE , F TR MASAH SS 1R 3 i e, FH T A4 i i Ak 5%
G BEYTUE BB D2 IR o 0 TR 7D 2 kI o3 B Analifb , Frid w55 & o] L& S5/ ek (B, B
BB /INER) ARIEE I BT - DR DYUAA o AT DA s A PRl ), B R Bl 5 AR AR A (1)
WIFEELTSABGET [ 57 By i A0 e 2 K D 2 IR i dds o 5 ) — 4, i i) S bl 4
A ME TR 748 b B Fridk 25 a8 AH 456 10 bR 22 BB R4 00 o T IR 25 4 A G0 3 A B 1)
BEMMHEY, ik gAML s 20— M- 1 ik if DLALEE 7o R S ds , 25 1)
TR R A ARG PP A BT o i b 25 B0 6, R 47 03 o] DA AIL2H & W (1) ik LA B FH T 15
() 47 B I FH s P A3l P 050 B o T O s 285 B 2 3l o mp DA Bt P T 1) 52 3 it ) () ot
PRBELHATR A B (Bl nd s 456 7 Bo) 1A AU
[0318] ¥y A&
[0319] AR B ZAWITT UL TR I FLa ) o £E — 2L s 77 S8 b, 86 Wit 11 E
IS 2L 20 P DA A8 T SR A PRI 250408 o s B PR R A8 7 I A N FLEN L RS FE A R K
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Z5 A W U SRR AT I R A T 1 L e e LB ST IR R L B T LA & BT T
RBUAA T IR I R L S A, B3 mT BA AT 9T B I B 16 5 P o 70 X S S it
S AN, LR FLah W AT R D KA

[0320] v DA AT AT & 36 (1) 57 Bt FH R &, 0.4 W B At FH S R i FH B P4 i A
Jits P Tt FE AR 5 Ay it FH DA R 0 55 T R S e A A I ek it T B AN LS
LR P B ik P Bk P BRI P BB T i - 3 A, GRS 0 IE A B G kR i v (pulse
infusion) ff F , 45 2 A3 98GR B I B B Bopd o o sl B B (Bl i & & B BY) o7
— e 7 L 25 24 0] DU Iy S ol an bk P R T VRS BEAT , 3% 5 o B Tt
BT A R I A I o £E — AN St Ty S, A AR FLAR ST AT B AR Y it FH o 72— St
7, AR E30.29.28.27.26.25.24 . 2388225 o 4E — AN T G2, 48 A AT RN Ui
P I% RS A 2 .

(03211 g 1 iR IR TT P » 88 A WD 2 7R kg B T YR T R e 1) 2R B L
P R FNEERE , UAOR A T 1ER B EIG T B R A S R R RN R SR B %
ST B B S A0 2 9 5 T ) S0

[0322]  HW e T i R B AN ™ 56 B2, vl DU 2 W I & A DA ) (R E Rt 41 2 2
25mg /M (B, £50. 015mg/kg 2= £50. 36mg/ kg , B IIGIT — RIRHE) , A2 flandnt —k ez
YRR il FH O 2 T o 3 SRR o SR WK SR H AR R T DL R AR S DR 411 22 4
20mg/HRELHE 2 , B3 291 22 29 15mg /IR BT 2 I HiA, IR B T- DA 38 S IR 36 o ) T- 0K
B T I v 1) B it P, B T O R 29 T L 22 T o (0 PR P 0 ) e B0 o 92 v 5
BT ST DR R 7 VA I FE 0T DLZS S i b R A R0 e s o s 4 PR
YN P )5 BRAEWO 94/04188H1 AT .

[0323]  ZX&WZHE W LALL 5 R 4R 2 S AH — 01 77 XK TE )« 45 24 A FH o 703X
& LT 2 FE I TR R ALFE BTV T 1 B ARRRE BT YR T R LA L 30 4 A S8 5 R RN
JOSIRE P IR« 245 70000 36 326 A7 i« it FH 7 v < it FH ) R 3R DA R B 24 MOl 35 EL i e IR 3R L f
Jit R 5286 0 Y897 A R 4 R IR RE IR 2 R R 5 o, F HR TR L o3 B 9T R R R
PR T 5 R /N o FITIR 0 S AN T BB R AT M 5 B i T 100y 597 Br s e —
bk 22 P 2 7013 A T TIC 1) o T 3 JH 2 249 700 1) A 80 Bk T ) 3] P A2 A B oA s S e A AR
HOR B (Bandi R 454 F By 1 & HTREEIG T IR 28 DL A DL BT I B DR 3R o I i
A2 i SR s FH AR A 1) 70 2 DA Bt P I A 18 B BLIE A D 1B R IR B 49196 2299 %
i .

[0324] U5 R 7~ DAE R B 1 A SC A TF R BT AN AL Frix S ik 1 4859 v LA TR IT
AN R RMA A T 0 CRMAR AR ) TR o 3% e o i 5 3ok BRA 52 428 1) A B AH 5% o e
5O (cardiopulmonary bypass operation) S B #MA B B 2 O LR AL |
BNk A IR ol B AT 22 B o v L IR 2 B PR v R gl i i R SR - P R
T TR HMA T o 31X R85 i 3 1T DABLRE DL T 503 SO 00 « A8 P08 DL, 15 TP EEL A7 N B
FAMIE SR BEPEAR T I I B8 S8 S AE RGBT AR AR T ™ EE W W L P K
7 B IR (Crohn’ s disease) <HICTR M 7 0L 58 BR T RS 4L I 1 /INBREF 6 AR AR 4K o T
WAL AT LIRS R 20 RN ZE AR A SO TL-2975 5 1) 1098 e 4 AE BUBU 5t R it 5
FAR 25 S5 PR 45 R BRE TT LA A2 R G o SLIETT LLELES B B R, Ve 0 R 2L BER
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I EEARENLI 77 R HESC T R BT R IR IE BRI (Al zheimer’ s disease) F1Z & AL o £
PRI I8 5 A A HE 5 AHDC o UL IR, FMACI IS FOFIR 993 22 18] 7~ 5 R AH DG e , T AR R 95 18 S0 4 %
H G 1 25 B A8 1 0 R 9 1 00 TR JEE o R EL e s i K G 1 A0 O S5 Mk 85 JSS ofn A T R
(CNV) 7 28] JIES 8 8 b 9 1A 2 TR 7 e < L P U A0 35 00 20K — AR 5 IR P 20 2 24 1 5 A AR
o) it v ke e ik L 2 (CRVO) « A7 RS 39T 100 A5 T2l RH A0 DX B XL 85 T2 o 76— A S 75 e 5 M
HH A0 91 72 A AH S 1 IR 09 R o £E — AN S0t 77 22, kA A G M IR S 90 36 B BB DA TR
AH SR « AR08 AH DGR B B AR P (AMD) CBLEE PR AR RS ) 20 kst i
BT T2 R (CNV) 287 J5E 28 A PR 9 T 0L IR S S T A 20 P 400 DX JE0 3 s 1 2 B /K
JIe 9 B P AT A A (2K — PR 5  HIRL P 2L 3 M 24 TR A0 D) B e i HL 2 (CRVO) A BT
A8 T SRR 9 S5 I A8 T 1o £ — AN St 7 58 TR A AH DG 14 IR 3009 R 128 ) o 301 -1
FCAVDEGHI IR 2548 (GA) S

[0325] G &K FDFEE BRI A P mT LA sl B 5 22 0 88 Ryt & A At FH . 4%
B RTAR 55 YR TS W0 it FH AT LRI BEAT L 0, 1 R AN S M E E R A PR
R LAY, A8 PR R SAS ] B e B 1% o 26 e Ml 57 A0 My, i i i AT A DA AR i
AR BEAT o 7E FE RS S i Ty 2 b, 7E R L 4l & W 0 e FH 2 18D AT DAAZAE B Bh 22 2 H 240
JE 20 A B Ta) B o 491, ] DA 2 it AL 5 R P DES B 80, AR e it 3 R I A A
Mo BRI, 385 FR 58 —RIT AL A Y5 25 & W TR sk i FH T8 5 W 2 i it FH o 76— s il
Kl F-DIEHLA 2 Pi- K DA o 7E S AR S b, Hi- P 7 DH LA 72 ATl () fi- DX - Do 4
AR AE RS T R, B IR IT AR A I B HTRALFS B8] ANG2 85 55 (i 4 4
US20090304694 A1 A JFHIHI-ANG2HLAR) TTE2FEH0 7 GE W) a5 £ R 56,376,653
ANFFRIPT-TIE2H04A) VEGFFEHLA G o LA T 25 B A - I VEGF RS P71 : 201542 H26
H A A5 ) 58 B R 56,884,879, FIW098/45331 (DA% 541 (bevacizumab) A1 N AL HI-
VEGEHUAE) :W02005/012359F1W02005 /044853 (G6ELB20 R 5 ik () 41G6-31.820-4.1) , BL
S T AMERH A FE BRI AE A2, 58 VAT S R HTRALES 41077 L ANG245 470 77 TTE2
PR BVEGRRE HU7 o 74E 73 AN SE A9 b HTRA TS BURIAE T-HTRA LUK o 78 55— A9t 7 &8
H, ANG2FE B R PU-ANG2H AR o 7F Iy — DLt 7 b, TIE2FSPUAE Hi-TIE2Hifk . 7E — 1k
St 75 4, VEGE S L7114 9 VEGFHfi 351 (7 Wiaflibercept{ Eylea®) MFi-VEGF i (7
I DA% el Avastin®) 5k ranabi zumab({ Lucentis®)) .

[0326] & H T 5 QA SCRT A T LS Hi- TR DB I 4% & W 20 A it F IR 26 97 712
23 ML B A% 1 MR I AR 9 25 P R A R ORI CRMAR ISR o BRI, ASCA TR AW L S
C1.C2.C3.C4.C5.C6.CT CERICORMALL 73 ) — Pl 22 Tt (1 15 0 AR AL 65 ik HH o £ — 2L 50
T & RS A IR ALE Bi-TR 7 DI S A 5 C2 A1/ BLCA RN/ BRCH *MA2H 43 B F5 b (i
PL-C2H/BiHL-CAM / BRBL-CHPL) G o 3X FHHT AR A2 AR e b L AT 19) A1/ B AT 7 D T o
Fi-ChPitkeculizumab (Alexion,Cheshire,CT,USA) O3 i T Va7 B A& P4 0] 1fL 41 2%
1R (Paroxysmal nocturnal hemoglobinuria) (PNH) F=|E st Y 3% ifn 14 JR 359 25 & 1F
(aHUS) o Ho & M 1 70 28 451 40 25 [ 2 FF 520050036991 A L A FF o R , A STA FF AL
Pi-F FDHUR B AW nT LS A 250 1) — ek 2 Bl ) 77 (B8R ASBR T-Hi-C2Fndi-
CoHLia) dH G it AR e 5 22 /D —Fh Sy SN R DFE BRI/ Hiid 4 & i H

[0327]  fE—RLsijitiy &, AR R TT A AMAA T RRE I N 52 I AMA A S
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)99 JE B 45 ] BT 52338 it P A 2 YR 7 AL & 18 a0 IR DS HU R BB 2 R - DS B
A, - Bk GLEE A Birad 52035 it A 8 1 58 R T A &, ik 58 3 &
SHHTRALFSHF7) , ANG245 4075, TTE2F5H1575), VEGFHEHL 7], BC1.C2.C3.C4.C5.C6 .C7 . C8FICY
MR B A S BRI AR S, R DES BT R - R DA, B A S
MALE — D EZ A DU 78 S AR S, Hi- DR DFUAAR & A ST R (K Bt - DA D
PR, B A& — A E AP T DHUAR A A 7L — A SL i HTRAFS B 77 2
PU-HTRALHUAR o 7F 55— 52 ANG2HE BT 2 BT -ANG2H U4 o £E 55— 5245 , TTE255 5057
FEP-TIE2PUM 78 57— A2 vh , VEGFE B2 Bi-VEGE B o 78 5 — AN st 5 % vh , C2 11/
BLCAFA/BCH RMALL 7 I F5 BT RE Bi-C2 A/ slidi-CARn /B bi-Cobii o fE— AN Szl o , kA
A 1R IEE A2 MR AH DG P BRSO o 75— AN SE B, BR  O09 S A A S A O 1 9 B A
(AMD) , BLHEAEE P () JH - M AMD B HE B R 22 4 (GA) ) FHiS H 1 (481 4 12 AMD (Jbk 4%
HESSHT I T2 B (CNV) ) AMD , 4 JR 993 P2 A0 19 52395 (DR) , B P 4% RV 26 8 46 o 76— AN S, AR
HH DA HIR 5995 190 A2 HH - PEAMD o 75— AN S48 5 A A 5 A L 350 99 10 2 b IR 28 48 o 75—
ANSEAH, M AT 2 P HR S99 100 e T P AMD (k&8 JIESHT 1L 55 T B (CNV)) o

[0328] AT Ry 2H & ik AL FE A FH 25 S P o) 700 B3 oA 24 2 o ) ) 2 0t 5 DA B DA A
ity ) 3 Tt FH 5 G m R e (B4 3D 1 1A ) [ B 2 4 HG A 23 P B S 5 2 — BT [

St {5

(03291 DA iz 9] 2 DA i BH A4 i =l PR st 2 00 O B A 1) o B AR 5 A U B, S it 461 w42 381
() 1T B AR A0 s 1 ) 0 B P00 FH o DA St A5 DA B A U B A b BLATCCE: 5% 5 HUnll 1)
T AL 298 i 1) ke YR 5 ] i AR e AR 3 O (American Type Culture Collection,
10801University Boulevard,Manassas,VA 20110-2209) .

[0330]  sizjiafsll - 7= A B[R FDHUA AR A

[0331]  Lampalizumabsg— Pl 45 A 22 B D 1) ZMERAL a5 1A 20 i) R 7 DA R s 5%
FIE R ANIRAH- 7D Fably B, HH B AL T Im AR FF & DL TR 97 - EIR 22 4 (GA)
(F- 1 AMD ¥ T2 2X) o Lampalizumab (FCFD4515S; T 30 “aFD”) A& 214 R L (1) 35 4k
(SEQ ID NO:1) F1223 43R FEM) FHEBE (SEQ 1D NO:2) 4 i iFab F Bt

[0332]  EEARGAH I N TT I PR A58 ¥ &5 SR W 743 H B 344 P9 VST aFDIRT G 0 T 3Rk45 1
TRIT R AR A7 A8 B i 1) 245 40 770) B DA S 28 S A R 2 I B L RIS 45 24
AREENG 25 F o PR AR S () (5 R 1t HL AT I AN e 2 G Tl PR 28 B i A &b, FF H AT BA
H BRI AR T HEAMDIY B35 .

[0333]  EATHS J70A ik — 2B s B Ak AYaFD (WT) B A4k, 25 Fa s 1, 0 H R AR IR pHE& A
NN/ B R A M pH R I AR e P R BE R AR IR R Asp-30FI L AE IR AR
PRI FEAsp—-62 (B 1A) #7452 Fuftit il T 5 KAk o Asp S A AL 348 B JB8 7K I IR B I I8 A v 1)
M (Asu) , 3B H 0] LLAEpHSS N K BAAA AL HLAE S 7584 (i vk (TEC) A A 28 il e 4ot iz DU
B o FROPR A T 428 PR T B AE B AR K pH R B N3 o FROIR v [8) 44 7K 8 AT Bk AspEl I so-Asp, P2 E 5
ECTA R A [F] 1) L A DR 245 35 PR bk 2 0 vl 5 TECHS UK , LA b i FEAE ¢ = i pH R SR o Asp-
62 (FR4EKabati s KJAsp-61) K] F A AL A 52 i e Ry fEFab : £DE -G VK] d 7 45 44 o
HAN 5 DMl Katschke$ A (2012) J.Biol.Chem.287: 12886, Asp—30-5#2 #EhR HEAsp-
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32F1Asp=-92— 2 5 Kl 1D _I- (B 1 5 5 4t 47 8 W B2 Aok o Asp— 301K S5 A A A 2 Pk I L4l
SO 8 B (R A T BE TR 5% o As pHRIE 329211 S AG Ak Ha T A BN £D4E & (H 12 £ AT
SRR AR TS o 7 B SO KT IR BRI 110 T2 S I T AR A 7 R A 2 R ] e o A L e
F, FH B A T AS RS2 M 370 R 45 6 o 23 W PR 3508 20 (RO i 485 5 ) 2 R W) BOIR, o ) e T
A TR TN, SR NG G BRI R R 1) R -aspTE A — 3.

[0334]  FHHE FHIAsn-103 (IR #EKabatZ 5 M Asn—-101) Z T WEERE , % W AEH PHEpH R EE
TESRERPEDH (6-7) LA S Ry (K7 R 3R AT o IE G T LAAR 3% TECH B P 06 1) B R b 47460 0
AsnBBERE , HAsp AL —FE, & IR Asurb TR AR BEAT o AR 11T, DR H Asn . A s u U AE B
(KIpH & A CHe b Asudl K A DA A s pER 7 —Asp) |, JIT LA IE 30K 30 281 8 106 o Asn—1 03 ) 1) e
LR 7 DYRFEArg— 1728 S B o 1207 1 Ak PR IR I e B PR PR S 5 b e TR 7R Ass u PR T2 BN 470 S
SEA R R A AR FN I o

[0335]  aFD.WTfIpl (7.1) b MAI) A Y54 Fab (pI 8-9) K. CDR-L1AIZHL A% (E1A) S 3VLES
FA3 38 PR 70 R A 2 o 3 SR AR AIE W] B BENIR 43 IR A , U H R AR pH AR 2 1 58 )% . e 4
FE37°C , aFD . WK i 55 1) 70 B s 8 o ek pHRT A BB i 3t m) A ) - A S B f 5 2
RN AR

[0336] il &5alD. WTH 5 T A48 44 DA F T4 i A2 e Pk o 1S 11 Bt 70 S P iy 7 42, fif
QuikChangell® (Agi lent) ARG AT 2 SRR TN RA A B FT i H 50
TN () A% IR 510 o 3 e DNA U 5 5 AN 72 H AT B 1R 2728 1) R o o1 /N JIASE 1) 6
iR ANGEAL , B DNAFE AL B K B AT T Ak 64B4 T o B VA BEEL 21 & 45 50ug /mLIR N EH R
(carbenecillin) (3% 3% B4 fRIBA3232) [F5mL LB 35 5E (%57 214 2B A2008) t , Jf:
HLAE 14mLKE F52%5 7 78 DL 200RPMAEAT $=3% [ 175 L R 76 Tnnovakif Z2 T 7E 3T CRE R - 151X
e i S ) T B P LA RS PRI 00 (1 250mLIK) 52 4 K (soy  crap) 1595 5 (5% 3% K |
% fHA4564) (G0ug/mLAR R HFR) H o AR 7= AE30°C £ LL200RPMAEAT #1373 (1) 115 L T 4%
Frid A, A8 Fa il It DR K 4B DTUE FHPopCul ture /i (Invitrogen) 24, 3 H 7F
Gravitrap Protein GAE (GE Healthcare) [ i8iqfdlidk i $24L 0 7 R alifbFab . & T4 M
BRI Fabifil| 45 1K B LOLFE 10 20 B /2 T i 248 i R0 B A B B b il mp I ELATE PR B i A A
B AL B R = M EMT fEProtein G-Sepharoseikk—select - ffizkFabif H HH{KpH
82 VIR I o s A pH e e ZEpH 55 HLk— D @ i PH 3 7 40 e (3% /£ S-Sepharosedt |
BEAT A4k o Ak (R 2 15 B B 0 8 R R A A I ELR AR 19 4240 ¥R 46 22 49 10mg /L , H HL 22
AT A8 4 BIPBSZE 7 (pH 7.3) (AR SR FR Y “PBS” ; SmMAH FRE, — 41 (Na2HPO4) , 2mMAg%
% — &4 (KH2P04) , 140mM NaCl,2.7mM KC1) H7,

[0337]  SEjita 5|2 : u—IK - DIUARAS A 25 3

[0338] A A B A A A SRR R 7D (D) &5 655 F1 7 S A DK 7 DG 14 1) g
o

[0339]  a. @it 2 A5 B 1 2E4R (SPR) W &I K FD&s & 25 Al

[0340]  JHit/E Biacore® T20003¢ s L HEAT 3 52 L4 (SPR) Y&k 2 K 1-D&h &
SERIAFD . WT Az AT IR 3 25 R4 i BK o A 3%k T 38 1) 77 22, {8 3 i—huFab4i 3k
IR7 & (GE healthcare H 3% '528-9583-25) ¥HifkFab fv Be[fl 2 7S R A CMoAE B 85 5 v b
FH 1S4 3 5 DA 2% 15 2 MO . 39nMAR A, 22 25nMIF) N DR DS ¥R (1) 6 Ol 25 7B (1) 3 SR S (1)
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I, THR A5 A 3 )% o Tid Ny 30uL /min, B AT MR N HBS P+, 73 Hilh JE N 25°C , R A
S Z b R , I ELER B DR 5 DI S Ja B AR BIA 1073 B o AR X T 0
KB FEIRE T, i BiaBval B fFv4. 1 (GE Healthcare) HR4 1 : B X H 88 EAT 73 A LA

A P A

BAT GBI

[0341] 1« FEARAE X PR 5 DIV 23 A3 5 T ) 520

[0342]
RA SPRK, | &fk#

{(pM)

aFDWT <10
V1.-D28S <10 AFD 1
VL-D30E <10 AFD.v2
VL-D318 <10 AFD V3
VI1-D328 26 AFD.vd
VI-D28S:D318S:D32S 280 AFD.v3
VL-D30E:D3IS VH-D62E (*TM™) <10 AFD.v6
VL-D30E: D318 VH-DO62E VL-D92E ("TM.D92E"™) | <10 AFD VT

[0343]
VE-D28S:D30E: D318 VH-DO2E ("SIESD™) 167344 | AFD S
VE-D28S:D30E.D31S VH-D62E VL-N34S§ 30 AFD .9
VE-D28S:D30E D315 VH-D62E VL-DY2E 70 AFD IO
VE-D28S:D30E:D31IS:DYZE VH-DOZENTO3S 102 AFD w13
VE-D28S:D30E: D3 1S VH-DO6ZE VH-N325 0 AFD vl
VL-D28S:D30E:D31S VH-D62E VH-N103D 23 AFD.vI2
VE-D28S:D30E:D31S VH-D62E VH-N103Q 60 AFD 13
VL-D285:D30E:D31S VH-D62E  VH-NI03S | 256463 | AFDvl4

(“SIESD N1038™)

[0344]

LT 7EaFD . W) 2 6% 0] A5 45 #1% (VL . SEQ 1D NO:3) il & 4% 1] A8 45 #3% (VH: SEQ
ID NO:4) WAL B R 3 S8 ARAR AT iy 2 N9 5 o B AR RUBR L 1 F 7 B 5 2 G 2 P B AT

B, G B BRI B RS ol B S AR A B 2 AR5 T

[0345]

62

= AN
@i

WL R, aFD. WIS D EA B I 32 A0 ), Hoyal i i SPREE A M 2 HIARFR (~
10pM KD) oCDR-L1H [f) R & G Be % 328 . 30A13 1 1] LA B fh 43 51 FSer .GluflSer & #2 , A

HH o s2 00 DI SR A0 g (BR1) o AR, FSer & fRCDR-L1Asp32 3 ELD- [ S A, AN
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A& P A (AFD . v4) I8 A& 5 D28SFID3 1S TAZ A (AFD. v5) 41 A Hiulii o 4ff %2 5 VL-D3OE
D31SFIVH-D62ELH & 1) = 584K (“IM” (AFD. v6) ) LA 2 TM (AFD. v6) ¥s INVL-D92E ) PY &
FEARAAR (TM. DO2E (AFD. v7)) FRI DR AN ) 5 8 2E 0 43 -1 A1 24 o VH-D6.2E 2 7 E 4T S A A i AN B
S SENE £D- 45 I A7 m AL IR B 5 VL-Asp92/2 HA 2212 S A A0 R 1 e JS B ke I o 4 VIL-
D28S.D30E.D31SHIVH-D62EZH A1) DY B SRR 44 “STESD” (AFD. v8) 7 X D) 5% A1 I 1 /M)
(~24%) #15% . /ESTESD (AFD. v8) K& ML K , VL-DI2E B e 5 HUxT £DIY 55 A1 Sy i)tk — 2B sk
(Z WAFD.v10 (19 FJSIESD.DI2E) ) »

[0346] el 1) I B B AR AT 110 5 350 o e I e () 985 7 7 o AT D o 78 3 5 S A o, V-
N3AFAVH-NS2H 5 £ D fih , {H 2 1% LE A7 5 75 H M pHAR A I BB AS 37 3 35 110 8 Tk e el 46 i e
R ML Ser B S BEEA IR Bk (1 AFD . vORIAFD . v11) o VHER FEAsn—1034: /i £ DI H.
FEPBS A H A B W ) 0 B Jhie ok 2 . £ESTESD (AFD . v8) HIME Mt o , K Asn—103 & # i AspEk Ser
SR DAY SE A ST N AT BESZ Rk (S LAFD . v12 (STESD.N103D) FIAFD.v14
(STESD.N103S)) (1) . HGInE #Asn—-103F F 4 & 25 M JJH % KRB (2 WAFD. v13
(SIESD.N103Q) (1) o 5SIESD (AFD. v8) 4Lk, ] F1. 81 AL 4ASTESD .N103S (AFD. v14) %A
VL-D92E[KJSIESD.N103S.D92E (AFD. v15) 3t — 5 S8 FDE I 11K 465 R

[0347]  b. [R-FDHNHIM 2

[0348] i F 4% 6 3@ 12 (AP) ¥ I 00 52 Uk aFD . WT RIS 74 30 1) DR 7 D% S ) M40 380 1 e
T oA AR 2L I Bk (Er) (UAPYAE M M & < W7 L # A . Pangburn (1998) ,
Methods.Enzymol.162:639;KatschkeZE A (2009) J.Biol.Chem.284:10473.¥%Er (Colorado
Serum) A% 3R (veronal) 2% ¥ (GVB) FHAT0. 5% 24 J7 B IR B i8¢ =R I B A% o DL 22Xk J i)
24 alP DRI AR M FE 1 s I 296 AL R AR P IS Er BF W 5GVB/0. IM EGTA/0. IM MgCl2
TG FFAINBIMA o LA INC LRSI AL K 8 SAMAELE , DL 48 4 L8 2 AT
Al #MAHIE (CompTech; 1: 3FBEAEGVBH) o il NI E 304380 J5 , Wi A% INGVBH ¥ 10mM
EDTAMNRZ 1k s B o 4 FIr i A 25 0 FF 4G BB o AE4 1 2nmAb e B B35 RO B2 o i 9
ER A VA 3 A A e 1R~ B R AR (TC50) [RJAFD . AbR L

[0349] 32 AFD. AbB A IR /)

B i ICS0 (nM)*
AP il
s} W @FDWT) 34
SIESD (AFD.v8) 42
SIESD N103S (AFD.v14) 4.1
TM.DO2E (AFD.V7) 3.8

[0351] *RSE==%30%

[0352] s 2rf N, A8 4ASTESD (AFD. v8) JSIESD.N103S (AFD. v14) F1TM.D92E (AFD.v7) A
AN 5aFD WTAH Y 5 EDAR PR MA s i PR 3 77, TCH0MI & (R bRt 22 8 £30% .
[0353]  c.7EACKIIIS TR IR &5 & g 7

[0354] &4 FHSPRK M & 7E B 52 1K) 45414 "~ AFD . AbZAZ 44 55 £DIK [ B TR) (K] S 1K) 45 5 o X 2 )
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AR HEZE A E10% o 20 7R fEpH 5.5, % T-aFD . WTHIAFD . AbZAZAD30E (AFD. v2) FITM
(AFD.v6) , 7E— HIN, &5 & #5194 840% , 1 % T-STESD (AFD. v8) MSIESD.N103S
(AFD.v14) , S AEAE KB [A] Y (TOR) , &5 & I I, RZI15% AR L EE, HT-VEGR
PufkFab B Bt (QVEGE) 7E 70K P AR i /s 45 & (352K o 54 F-aFD . WT AaVEGE , i pH 7. A2 LF 8 N
AT IR bRt A 1 0 1R R R o) « A 2B BT R, fEAZIEPBSIE 0 (Fab®R ¥
% 4100mg/m1) ,D3OE (AFD. v2) FITM (AFD. v6) FLAG AH 24 ) 45 & S0 R, HAZ T %4 FaFfD . WT
FrWE R AE37°C 10JA G I 45 & dc N Z130% G T-aFD.WT) 120% G 47— DA 44
D30E (AFD. v2) FITM (AFD.v6)) o %I T-SIESD.N103S, fE37°C 108 5 I 45 & i N10%
(AFD. 14; E2B) , A K T-5L 56 % 22, H H 572 AR 25 40 R X T-aVEGE Bt W8 %2 21 ¥ 4H 24 o %
SIESD (AFD.v8) , f & EPBSSL 56 o 7F 100mg /mL. Fabfé JBE (K] BN 380 DLW B2 7R 0K (K B8 » 4
& 2CH Fiio , % T-STESD (AFD. v8) , TOR Iy 4 &1k /N F10% .

[0355]  sicjiti )3 . HA eiess (K A e PRI 40— IRl DI A% Ak

[0356]  JET-DA Loy dllg , e # THRANE AL &Pt 7 DIuiR Bk Tt — P e e
PEITHT o

[0357]  a.yAfidfE

[0358] 5t DUAAAF b 7K 25 3 S FApH 6 ¥ ARV o B 2 1l {8 FHAmicon Centriprep
YM-1085 023 38 BA TG 4 25~ 100mg/mL T 7£ 20mM His—HC1 pH 522y ) 4 A8 5 o 78 PR
LI, IX B AR AEpH SFIMIC S 158 FE R S/ VR o AR DA 14, 000xg 35 00 1043 80 LA fE AT
AR PE R BRTIE « YA WS B YOIE , I ELAE I UV ' 58 00 5 ff 5 T VPR B 1 R o 1 R
(~1mL) B T 10K MWCOfSlide-A-Lyzer® (Pierce) 1 IF7E4°CATILAT20mM Hi sZ2 v, pH
OREATBENTIL A, 2 J5 PR WS 0 B o 46 VK R R 3 AL AE 6 o AEpH 6 RIS ES 9 S
%At (~100mg/ml , ZE20mM His—HC1,pH 6H1) ,aFD.WITFID3OE (AFD . v2) VAR W &2 IR,
TM (AFD. v6) JE MBI 48 , MSTESD (AFD. v8) VAR F2iE 1) (K16) «AE LA EAREEE O )5
XofFalfD . WTAIAFD . v2 , AR W42 21K AT 6E » 54T TM (ARD. v6) , YK W %2 21 K PR » if 5
F-STESD (AFD. v8) , PYHR ¥ WL E2 B YL , 0 i UVIRL ' 255 I S iff s B il VI B 1 o B (3R3)
aFD . WTAID3OE (AFD. v2) 7w /N T-50mg /m1 ¥ ¥ ffft: , TM (AFD. v6) ¥ 7~ 8202 100mg /mL 1) ¥ i
PETMTSTESD (AFD. v8) 7EIX M 264 R 1] 427 o X -T-STESD (AFD. v8) , fEpH 6i&EMT J& , 85 IR AT
X pH SATHEV FE 1) /Mg /S St 1 35 4 S IR A e AR T AN A2 AFD . vBIRITTE , PR 7 B L
Ja AR MER BIPTVE o

[0359] 3. AFD. AbZS A1) 3% ft: (~100mg/ml, 7E20mM His-HCI1,pH 61)

AFD.Ab 2B {k# A2 pH 6 BHTET, 8 {8 4°C pH 6 BITINE
pH 5 B B img/ml) | LB E (mg/mD)
aFD.WT 102 40
[0360]
AFD V2 (D30E) 102 14
AFDve  (TM) 102 92
AFD 8 (SIESD) 100 94

[0361]  1E T Eh VA St IR v a8 53 AR 2B AR AFD . v3 W AFD . v12 . AFD . v13HIAFD . v14 . f£4°C
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T BIpH 622 R I AE3T CHE & IS, Bk 1 aFD  WTRAAE ¥ fir G 82 1 B VAR =2 T5 1
(BE7) - 37°CHig & FHES L Ja R W B Wi (GR4) o, T A 8RR T i PR AR L aFD . WTHE
U o fERE G XIPBS (pH7.3) , — P& 3 (NaCl) I G2 BT I, alD . WK VR MLV R (K17, Tl
A7) AR, X 7 AE IS N RN/ By pHER S 00 T UOE 2 AT i) (17, JiGAT) « 5 T-AFD . v3IK)
TR B FR N, PN IR A3 1S (B 25 147 G L fur (R R %) mT DA SO N () VA A 12k
AFD.v8.AFD.v12 . AFD. vI3HIAFD. v14rf i — 5 R 2 FE A0 1t S 350 hn s vas e ke

CN 108472382 A

[0362] 4. AFD. AbARAALEDH 6. JC SO0 T I i

[0363]

FAF aFD. | AFDA3 | AFD R ﬁ\f»‘l}.vig AFDN13 | AFD V4
WT [ (D318) | (SIESD) {SIESD. | (SIESD. | (SIESD. |

N103DY | N103Q) | N1038)

pH 6 HNHT. A pH 112 | 106 120 ns 109 103

S IR (mg/mly |

fAC pH 6388, 163 |97 90 94 96 80

O 5 TR B (mgfml)

[0364] &M T aFD.WT.SIESD (AFD. v8) AIISIESD.N103S (AFD. v14) fEA=HipH (pH 7.3) F
BT R R ) 4 TR VA R T AR AR BEpHAN B 5 BE R AVA SR IR, R 5 A PBS I R
ZENT, AR5 HAmicon Centriprep YM-1085.0oid 38 H Tk 4H 22 227-372mg /mL . 74 C it 4
W E s PR IR LS4 o (R R, 8 43 e g DA i 250 D 1R B 1 B A VIR ' 8 0 2 7
SERR AU, FRAE RS AT I A o 76 200 Z BT, aFD . WTAE S 2 VR B, T STESD (AFD. v8)
STESD.N103S (AFD. v14) ¥ /2 i 1) (B8 & 7n (abD . WTAFD . v8FHAFD. v14) o %} T- 1 v
(FE8) A [ W, APD . v LA IR N 344mg /mLL , 8% J& FLdlidk — 20 ¥R 4 22 37 2mg /mLL o Xt T I 8 1
[PV, AFD . v8I ¥ B 2H269mg /m1 o X T B 8 HH RV, aF D WT ¥ 2822 Tmg /mLL o 75 B 0>
J&i » FEQFD WY HAE Il N WS BT E , {H 42 6 T-STESD (AFD. v8) FISTESD.N103S (AFD. v14)
Y VB 5 A W 8 B o T 1 IR B A (3R5) 7 , 7/EPBSHY , aFD . WT X e 85 9 Wk 4 &2
227mg/mL, 2 Ji WM ZL B YT VE , MSTESD (AFD. v8) (=269mg/mL) FISTESD.N103S (AFD.v14)
(=372mg/mL) HFEFRPERR PR 5 5 o IR YSTESD (AFD. v8) 7E269mg /mL ¥ A W22 BIYLIE , 7F Hi%
B RIAT I — DA W 228, B DA IR 2 1% AR AR TEPBS v (1 AR 1R R B o S el
STESD.N103S (AFD. v14) 7EPBSH (R AR VE R T B /& 372mg /mL o« fEPBSHISTESD (AFD. v8) [
269mg/mLIE I AE2-8 CHiF & 48 5 R FFIG W Bt , FEPBSH STESD .N103S (AFD. v14) [
372mg/mLF VR AE2-8 °C % 5 3 J) J it 5 VB A AT AT BH SR M5 0 o 01200 B, 04 FH 40 7 HEBH (A
74 (SEC) M &I, AR % (AL IR /N (B9) , 7E2-8° CAESJA N, M0. 9% 1IN 422. 1% (3 i
H HTISECEH (0.9% M) BIRAEE 9+ s SR & J5 I SECEH & oK o i Ads) o

[0365]  5K5.AFD. AbZRAR I AR (FEPBS (pH 7.3) 1)
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[0366]

AFD. AbZZ {4 # S A (pD) * B0 JE IR (mg/ml)
aFD.WT 7.1 227

SIESD (AFD.v8) 7.3 269

SIESD.N103S (AFD.v14) 7.4 372

[0367]  *pI{ELiEid kA% B4 S K £ (icIEP) A e

[0368] ikl 7 A8 4H4STESD (AFD. v8) FISIESD.N103S (AFD. v14) fEA] LAAR K F T2 B 3
A A B FH R 24 s 70 LG pH 5.5 (20mM HCL pH 5. 5) FAAS[FINaC 1k JBE ¥ 28 ik v
(R0 A o 1) 28 A 11 3R O 20 1.00mg /mL 19 35 8 5 L JHG 56 03k 22 g A & 9 ) ik )
Amicon Centriprep YM-1085.0oicd 38 PR ICE X Myl ik 4 . RO TP B H 1 i v e IR SR iR
AR FRZE A I WK SRS MR B o STESD (AFD . v8) #EpH 5. 5 FI{IKNaC 1k & HLA5 75 5|3 14mg /
mL ) B VA R o ZEVR IN100mM NaCl 57 T , STESD.N103S (AFD. v14) )34 327 8mg /mL ] 51
PR TSI

[0369] 6. AFD. AbZEAALEPH 5.5 (20mM His-HC1 pH 5.5) FIASFEINaCT ¥ B f ¥ i i
[0370]

NaC1¥# &, mM STESD (AFD. v8) mg/mL STESD.N103S (AFD. v14) mg/mL
0 314 NT
50 290 200
100 NT 278

[0371]  NT=R

[0372]  HSR5aFD.WIAHEL ,SIESD.N103S (AFD.v14) EA P (2) i/ 470 ik 3k, (H e
Ao (R 3% e B4 oK T Ep T B B AR 4k (385) , Qi i iig B4 5 i R FE DY (ICTEF)
(Salas—SolanoZ%,J.Sep Sci,35(22) :3124(2012)) . TilAas A e T p T pHE A B /MY
WAt (Green,A.A.,J.Biol.Chem.,93:517-542 (1931)) o X} T-SIESD.N103S (AFD.v14) , {E
PBS (pH 7.3) H (3G IR AR P S5 p LI OB ANAH O o SE 4 Vil , LC-CDR-L1HH Asp2ISer#) 24
R AL (VL-D28SHIDILS) I Al 43— FR [HI R L Ao 73 AT

[0373]  b. SFEAAAL RN L

[0374] g 7 ALAAR AN FE R RROBIE RS W RE K IR 2 PP ok A K R ik , 7237 CHEZ ALK
pHANEL 2 AF T AU BEAT NSOAEUE o« B pARHh , 75 DL TR AR 0 1 70) oo B b AT P74 -
[0375] #0711 : 10mg/mL, 1 OmMBEERZZ M, pH 2.5,

[0376]  #i]5§)2: 10mg/mL, 10mMZH Z BEHCL , pH 5.5,

[0377]  #10713: 10mg/mL , 1 OmMEEBRZE M, pH 7.4 (“fIKE8”) ,

[0378]  #l|5§)4: 10mg/mL,pH 7.4PBS (“BEiEh” : 1OmMA ML , 137mM NaCl) ; il

[03791  #i5)5:100mg/mL,pH 7.4PBS

[0380] P AWM AR R A0.02%PS20, /£37 CH & FF H A5 2 JAWURE — K PEAN IS R 2% 14 (pH
2.5.5. 5807 . 4) WA #1704k 2 00 R B AR FH o B PBS FEAE A 38 BB A4 () pHURT 25 1 5 5 () 42,
Yo bbb, ¥ 1OmMBE FR 25, pH 7. 4 5 PBS2&AF AT LU 1 48 75 %o Ak 22 RN B AS i 1 10 5 7 ik A
FH o 750 6 JH A0 R 0 PBS P it J3E 4T 2% i B 52 46 DAASE A5 B¢ B AR 11 52 3 o 75 i 3 B P 4% A
T UF Al B A2 BIAFD (“WT” B8 “aFD.WT”) FlaVEGF . fERR 45 LA 41 ¥ BiF 4 1 79 op MK D3OE
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(AFD.v2) FAT™M (AFD. v6) 844 o 7E il 77 205 - S TESD (AFD. v8) FASTESD.N103S (AFD.v14) .
(03811 A F Ao [ A 25 0 i e G0 I e R e A A P00 G0 7R 20 8 OG0 9 P e i S T 3 P 1 e
T S5 AA A ) i 7K 26 BB A R AT DR T S AR I TR A 7 PR R 28R H I M e (Asw) H AL 4, AR o
AW g A 0 2 o A5 FBH 55 732 e t6.33% 7 (Dionex ProPac SAX-10columns) (IEC) SR&Ak Bk
JZ (1) As ) S5 AN 7K (4] A's p2) J5 26 AN [R] 1) 750 o KT 444 ot 9 1) EH IR

[0382] X1 WA 264 , 7E 32 Pk b, aFD . WT i 7 32 06 3534 sk P g 158 n iy 5 K
W X fEpH 5.58 W] & ,aVEGF .D3OE (AFD.v2) .TM (AFD.v6) SIESD (AFD.v8) #
STESD.N103S (AFD. v14) # g x EbaFD . WT BH S AR A0 04 53 5 38R, 25 LRI 3A . STESD . N103S
(AFD. v14) SR i M8 ) E I PR 2 80R , T R 7EpH 5.55aVEGEAHALL (& 3A) 3 H7EPBSH
HZE L aVEGF T 18 (J&3B) . & 4B fir 7~ (100mg/m1fFab, 7/EPBS (pH 7.3) 41) ,D30E
(AFD. v2) i P BRI 06 T/ R IR 3 28 gaFD  WTH 49—, T TM (AFD. v6) STESD (AFD. v8) i
STESD.N103S (AFD. 14) &7 0] L0 B A 0 2 1l o AH IR, 2 4BHR B (100mg/m1f¥)Fab, £
PBS (pH 7.3) 1) , % F-PBS% A, aFD . WIAID3OE (AFD. v2) () F P04 7= Az e 28 2 A 24 1K) 31 H.
FERTTTM (AFD. v6) FISTESD (AFD. v8) FIr i€ 1) £) 24512 . PBSHHSTESD .N103S (AFD. v14) (R
PREUETE AR AR | T 22085

[0383] .%4

[0384] | I RT HERH €4 3353 (SEC) 2K B Ak 52 i 04 1 2R 2 A AU B AR PR TR 1l o 4360 FH R A 1
JETSK-GEL Super SW2000 (Tosoh Biosci.) o3& T 42 7™ 75 147 150 B9 ke 4 A4 R} A 2% 12
(www. tskgel.com) o

[0385]  7EPBSH ALK 100mg/m1 K] Fabi¥) 52 i Hi 44 () T SECEU 4 [¥ 75 37 °C [ IJ 1] K] Hp.
9% W FE B 5 o aFD  WT R /s FRARIE 28 73 B H T B 3-4% o 5aFD . WIAHEL 47 f 7 JE 2 AL 1K)
AFD. v2 (D30E) i 7 AHACLIK) Bk 473 2 1 %2 L AFD . v6  AFD . vBFIAFD . v 14 5 7~ T 4 11T B4 452 2
o SR RN AR B I 22 e RO A4 PR ) R A 3 — PR T T N B A o fEpH 5. 517 .4
(£3h) 7£10mg/ml 8 (AW T, D3OE (AFD. v2) FITM (AFD. v6) (1] S AL i % 2 AT L ¥ . £ pH 7.4
AIMERASFZMAFD . Ab7E P 1) 2R 4 1 52 (H 2 H AT aVEGE I SR AL % I o SR AR MM 1 1 vk
J& , DR A ZEPBS I U B2 M 1 Omg /mL 38 1 25 100mg /mL AT 45 BT 45 52 50 i B SR ARk 2 1 i (5%
7) o #£10mg/mL FE 7E 1 oMM FR 22 P pH 7.4 HLENaCldr , A A% £ 10mg /mLiR & 7EPBS T ) 58
EIe i /NP (RT) (E37°C, 7E100mg/mL ik FE 7EPBS 1 (¥ aFD . WTFID3OE (AFD. v2) [ FrAA 512k
(FEAO RN 73 55 .8% AT . 3%) it KT 7E100mg/mLAEPBSH [f]aVEGF . TM (AFD . v6) . SIESD
(AFD.v8) FISIESD.N103S (AFD.v14) [ Jik i 40 RN HIN1.8%.1.5%.0.7% F1
1.5%) o X HERE JRAFD . v6 JAFD . vBAIAFD . v14 B EbaFD . WTAIAFD . v2 55 /D [ B 45 3% HLnJ
PLSEIE A AR 697 75 R oA HE T DU D A ] 4 P 4 928 S 12

[0386]  K7. 7EA0K @IS SECHH & I Sh AN 1 ¥R BE X AFD . Ab A4 FlaVEGE ¥ SR B2 1) 1
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b 40 R ET RSO RY B
&gy aFD. D30E ™ SIESD  SIESDINION  aVEGF

WT (AEDA2)  (AFDWE)  (ARDAS)  (AEDvI4)

Wmgml. ¥ 16 ] 21 o 36
[0387] 10 M B

pH 7.4

Omgimls ] LS 3 % 63

PRS |

100 mg/mi, 138 173 .3 3.7 L3 1.78

£ PBS]

[0388] gkt WUAE ApHI¥) eR B BT Fr  BEAT "B 405 FEL vk T b JE B B2 4 (CE-SDS) , i
FiBeckman PA800System, | FJC ¥R 2= 1) N 1245 0um b 445t ALk B 4145 (Polymicro
Technologies,Inc) i itBeckman Coulter NXp Liquid Handling Robot#|H#H4 T
Q126951 [ h Ak K il % BE b o LASKVIR B K FH ISRV R v ST BB A8 b, 4R J5 LA LS VIR H
[ 72 3075 B o FIr A FE S A AE PR B UR N 1847 o I A S AR B IR L Uk P S aF D WT ) L UK
B 2R o AN AEpH 2. 55 2 B S IR o FEAEAR] 25 A2F T ARV A W %2 21 5 w5 7 = K ) o, 4
TN B AT AT 5 B AT % m] FHSDS 23 1) 3 FLAS A& AN AHE I o

[0389] DL A4S g R s« Hi-P DY) —F (T™M (AFD. v6)>$nlEIE<SIESD (AFD.v8)) %
AFARAZ A AL R 5 P HaFD  WTEED3OE (AFD. v2) *HH:HHM AE1% £ F1, STESD.N103S
(AFD.14) fEpH 5.5 AIEPBSH HAT g IR AL 22 Aa e e, 2RALLT-aVEGE (K1 RS 58 14 o S A4 A0 A0 i
e e fr R A 25 B o BLAEH PEpHIR VA AR PR B =, I OREF 1 EDE5 & o Ay BT DL BRI,
A IR R BT I B - DR DR, I HAESTESD (AFD. v8) FASTESD.N103S (AFD. v14) A5 44,
T8 T v A B 700 AN 451 G 11 33832 R0 (PDS) W 4% 1) K A0H 35 Wi 3 o 9 , 76 A HE 461
[FIpH (~7.3) FE T3 & (~150mM NaC1l) "~ , I A A P2 (4« AT P 2E 78 19 1 46 Qo 1 i3 06 2R
S0 11 1 8025 1] B T 2 e TR B AR AN A SR AR i

[0390]  HVRFF AL (A i B4 2 N RiIZ i)
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[0391]

SEQ
ID XO:

b

A

5

WT ) HVR-L1

FESTDIDDDMN

6

WT/TM (AFD.v6)/ TM.92E
(AFD.v7)/SIESD
(AFD.v8)/SIESD.N103S
(AFD.v14)8 HVR-L2

GONTLRP

WT/TM (AFD v6)/SIESD
(AFD v8)/SIESD.N103§
(AFD v14)l) HVR-L3

LOSDSLPYT

WT/TM (AFD.v6)/TM.92E
(AFD.ATYSIESD
(AFD.v8)/SIESD.N103S
(AFD.vI4)i HVR-HI

GYTFTNYGMN

9

WT #9 HVR-H2

WINTYTGETTYADDFK
G.

WT/TM (AFD.v6 Y TM.92E
(AFD.V7¥SIESD (AFD.v8)
HVR-H3

EGGVNN

i

TM (AFD.v6)/TM, DI2E
(AFD.VDF HVR-L1

ITSTDIESDMN

TM (AFD.v6)/ TM.92E
(AFD v7)/SIESD

(AFD v8)/SIESD.N103§
(AFD v14)i HVR-H2

WINTYTGETTYAEDFK
G

13

TM.IDO2E (AFD v HVR-L3

LOSESLPYT

14

SIESD
{(AFD.v8YSIESD N103S

ITSTSIESDMN
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[0392]
SEQ | #R s ]
D NO:
(AFD.vI4)) HVR-L1
15 SIESD.N103S (AFD vy EGGVSN
HVR-H3

[0393]  sizjitifsil4: STESD (AFD. v8) [ vy v i skl 77 1) 5 ek

[0394] BT DA BAR e MEWHSE , I R AT 3 (37°C) B 73 MAAK PR ARD . v8X) TR 25 -5k
55 \pH 5. 52 B 1) e e JEE i) 70 40 5 M o 1) 45 20 100mg /mL. AFD . v8 IRV, I H AT T
pH 5. 5K 20mM&H 2 8 Bh IR 8 (His-HCD) i, SR J5 i FHAmicon YM-108&5Coid JE &5 570 4
15 FH 280nmAk [ W8 't B2 I B e AL B s B T RS HH S I B 1 B R D927 2mg /mL o {3 FH K T
[K1Spin-X (Costar) B Lo it ik 28330 . 22um 7, BR AT 4 2 8 0t 8 100uL K 25 73 iR o 1 0,
e R AW 5 M eppendor P45 HR IR I I8 5 I W A I I O B TR FF T 37T C IR =
H o 7E0 1.2 ARI8A H BT E I 1], B 38, 3 N N 900mLfig A7 2% #iR (10mM His—HCI,
pH 5.5, 1026 78ME, 0. 0196 R 1L ALEE BR20) Fke 104 , JF HLURAF 170 C H 0] BLIEAT 77
B o X0 T FE L I B8 A8 e (0% (TEC) 73 FL Aar A8 4 () 7 A, ad it ROSS HRRH €8 43572%% (SEC)
O3 M B REAR IR AR AE , 05 2 1 25 B8 1 3L 4E (SPR) M0 M Bt IR 45 & e /IR B, I FLal i ik
1 1 73 P A 285 A 3 1Ry B A AL 2 AR Ak o T ST A 3 (3500292 8%) Hh T il 3E4T TEC, 40 SiZ it 451
3 (5500294 8%) 1 Frik 34T SEC. i T Fr ik gk 4T SPRFIIKAE B

[0395]  a.fikfEE

[0396]  f£1.5mL eppendorf & H FIRCMEZE M (6MERERIN, 360mM Tris,2mM EDTA, pH8.6)
WEAFD . v8FE T B 22 Img/mL o B I N IM R I3 (DTT) 22 20mMIF) e 3R SR A 7637 °C
T A 1/INBR SR 5| A B W o 3 JU I, L N IMAEL 2, % (TAA) 28 50mMIF) B 28 3k I E = iR
NI 155 Bl B AT e AL SN o A8 FHG-25Mini traphl: , 153 JE A LA [ R i 22 o
TRAZ e B AL M (25mM Tris,2.0M CaCla,pH 8.2) th. AL 40/ flds Al 585 1 B
bb R (2 i ih) N A, I 737 Cld B 4/ otk 5 4

[0397]  LC/MS-MS

[0398]  EH:F|Thermo Orbitrap Q Exactivefii{X¥JWaters H-Class AcquityHLC/
MS-MS 73 HT o K51 Ong ) JBRAR 1 BE Y AL R R & B Waters Acquity UPLC CSHAE B F:{ AHEA
TLCHAFIEAT

[0399]  JAZNAHA-H20H 10, 1 %FA

[0400]  JizhAHB-ACNH]0. 1 % FA

[0401] AR 77C

[0402] iz 4 :0.2mL/min

[0403]
iy ) (g1 %B
0 1.0
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2 1.0
7 13.0
42 35.0
44 .1 95.0
46.0 95.0
46.1 1.0
64 1.0

[0404] b1 B 3 A, A8 FHETMS (ffF B AR $MS , Orbi trap) BA3SK 73 ## f dlll 5 #E fHMS 1
FH o 70 A TRMS 1148 A e 0 21 (1) R 8 AN B8 1 (BhaSHERR S ik £ AT 748 FETMS S U i)
BARAR B EMS 243 4 v (RTHCD Jy BE AL o fd F Thermo ScientificffIXCalibur®fFdi4T T sk
P53 AT > CLRE PRI 7 (3 R e B R AR R v S5 A 1 I K o

[0405]  b.iBiLSPRINELS A HE ST

[0406] 33t SPRIVE R 45 A [ 72 (N DK -7 DIY) THRE I P o 1S R B CMB AR I 85 05 v 4o
3 Biacore®T2001X 28! (CE Healthcare) v, F1XiaAT 22 MR 51 & , 31 ELIBEE )ik i 42 AL 1)
75 % 70 % H b AT bRt o F s O Fy 2R T8l PR AT )36 7 2 AR R A L AN AR 1L 7 521
e A EC AR 0 s DA FH T 70 i ) e AR K o 70 A% I 208 i st b, ATRL7+D (FD) Jdst v
FHLOmMZ, BR4H (pH 5) FiRBECD (2. Amg/mL) il 48 (1) % A 100ug /mL  EDEE AT LA [ o o 9k
O TORL/ 2B, FF ELAE F70RL A ARAR « X AE £ DI 29500048 88 S A7 (RU) 7 22 Ik 556 Hp
AT LR (AR IR B B A ST 70Ul IMZ It B A S N () AR BB 7

[0407] i ] Biacore@® T200FA 3K 1 A HE A i 1 R B2 23 AT 2 P A S AR DR 370 JiR &85 530
PR S o sk DR 7 v 48 oK 52 B2 (R ARD I b A4 il 25 < ¥ A fE Y B2 R B 22 5ug/ml, SRS
B2 fE R P2 42.5.1.25.0.625.0.313.0. 156 F10. 078ug/mLIKI ¥ 5 o 8 1 5 o B il
&ML LAIRA 2905 1. 0811 . Sug/mLI Hx 1 TR 2 o {F 1 XI8 4T 22 P (10mM HEPES
pH 7.4,150mM NaCl,0.01%PS20) fill 4% Fr A # i (200uLARF) o K5 60uL55E 73 FE LL1OuL /45
) I O B S MR R AR T AR RSO AR FEAE 25 °C O H R IXB AT R 51K - 1E
P b v B BT 45 ) Hh SPRAG 5 1 0 S5 5 S PR 0 T 485 2 R Ui o 7R3 465 45 R0 485 R i
BEVES30uL10mM Gly-HC1 pH 2. 1R¥EEBL4E AR Hiik, LR UA-BURE &I iR 5
WAL UEA L0 bR AE it 22 BT 02 SPRAS 5 5 B ik 2 TR OC 3R L 487 F DU 2 8006 H0K 73
i o T W82 B (¥ SPRAT 5, K b A vt il 28 v 510 280 B -1 o S DA B 1 B i 4 ik
F5 o TR B I B i (IR B S R BRI LR g T 45 A i | o .

[0408] .45

[0409] 122 p 77 UKD 455 S WIAFD . v82: iy < il ) b K AR e 43 F o fE3T°C A A
ARES T K T80% [Pt i 4s & fit 71 (K10A) o E4D A KA AR H DB BB K, 31 HiE
By HET 100 % B4k (@it SEC) (KE110B) o FRYEY BT (K108, %6 MR -TEC) 3§ N2 2915 % I
LR B N 22 2920 % (108, % Bl - TEC) R naAqs A & A i — e 4 22454k, , ££37°C
N8AN H G s B ANGR A 5 S s, SRR AR, I ELER D& A e IR AIK L IRAE 1]
IR ) Joi 3 ZOR U T CDR-H3Asn—103 (R #EKabat 4 5 KAsn—-101) (1) Bt i iz A H (&
10B, CDR-H3N101 % Bt & A FH) 5 a2k 4% 2 B N b 1) AR A 0B I 1 (E110B, HC-E1 % 3%
TP ) FICDR-H3%% G 1u-99 (M HiKaba t4s 5 [11G1u-95) (&110B,CDR-H3EIT % S 444L) )
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SEAAC TR B o B T-Asn-103F1G1u-99 (MR #iKabat 45 , 73 7l NAsn-101 FG1u-95) 5
lamaplizumab A1 K F-DH 3 S48 45 4 0 i) 8 7D fid (Katschke KJ,Jr. ,Wu P,Ganesan R,
Kelley RF,Mathieu MA,Hass PE,Murray J,Kirchhofer D,Weismann C,van Lookeren
Campange M, “Inhibiting alternative pathway complement activation by targeting
the factor D exosite”,].Biol.Chem. (2012) 287 :12886-92) , Ifii B 4% AIN-A s - ARtk
FirLAAsn—103 B8 Bt 1 ANG T u—99 7 A4 4k LA A SR 5 B PR AIC ] B B4 S BUE8 A HIN IR 1D4h &
IR A Qi , T IR S8 A0 2 A B AR A (K G R 22408, B0 b O AE R B T R adk
— BRI, 847 T-2-8 CELA 4 T-—20°C AAFD . v o v 5 VAR 7 BL -4 45 Hh Pl 4232 1) 5%
B3

[0410]  siJiafs)5: AFD. v8/v14H HupK

[0411]  fESHRHEATAFD . v8FIAFD . v 1AM R PN pKAH 5T o HH 557 S 30 1 o8 pKS 40, R R AE TR
=N P SR e BN SRSt el ynl byl IES AN BN R A IR e e R S R e

[0412]  ZhWH B fiGenentech Tnstitutional 13 FE A FHZ RS 16T o 1 R 9K
FVIE T (NZW) R (AL R HEE S 53 . Lk B 4. Tkg It HLAE 251N N 204 HES) 2 BE 21 %779 &40
Jf H R F7ECharles River Laboratories )i H HE4T HZ4 .

[0413] 2 py B 22 S 3k ¥ 4 P 3 B4 STESD (AFD. v8) LSTESD.N103S (AFD. v14) By 75 Bk i
Pt FH 22 S Bk AT MEGR2T R ARVRIT I — R, BEHEWE B RETAER R ER
WEL ) Wit FH 10U S I L AEE 5 Ja — Rt FH R, 72 55 LR AN A 2R 38 25 56 ' 1 Zh Bk
A o £E FZG A, 15 AU TRV (1 %6 FEE 4= 1K) Tt A 155 IR DA AT 7870 9 i o AE P i i R 2
B 1) S e / S0 A Sh i o IR A SR 22 ZK R ERL (0. 5.%) it T8 RER - FIFG
FAE T K I LS (ZephiranT™) W4 i, U.S.P. &1:10,000 (v/v)

[0414]  FF PR B 24701 £ JZ UM 7o B B 4% o 8 I 0 SORL I 344 A 3 53 (0. 3mg 77| &)
Y Fabiits T AT A S0 XU o B 23 51 23 DAAIE 1) 55 IR MR ARk 5 A= R FHVE 25 190710 A S0 RIAS x 1/
27 3L 100uL Hamilton Luer LockiEHf &Kt AR N 7GR Z . £ T RITTR
PR 5 B1GE T+ 7 IR A HI 5 20 0l 465 £ RPN T s B0 A7 B CA T 71 S S 25 AR IS FH 2 o AEAL BE 5
7 B3 e BB TV 2 S T A R/ ) 2 ) A IR A Ko IR B AT R

[0415]  fEE I e ik P8 v S G TS B 2 A b AT BRI /5, J8 VB I sl ik 5K Bl kons Bir 6 204
AT IO, o WS o 7K S BRI RN o B 2H 23, 76 8 2 R T R FF A% £ -80°C o 8 it /E50mM
Tris—HC1 pH 8.0, 1M NaClH i) 51 AL 2 HUM N I HR (R B4k Fab o @ i DL T F#5 R IGRIP
ELTSAT 72 R o P 358 38 4 DA 0 JIES 94K P2 o I T LLOQIKI (B A% FH T 254 30 1322 23 e FH T
2oV BE O < 38 3 3E (X 3 43 B ) R b P I ) R0 500 &R 4 2 25 ¥ 3h 117 240 (Phoenix
WinNonlin,Pharsight Corp,Mountain View,CA) .

[0416] {EIE A ERE A A8 J1% (GRIP) ELTISAH #E4T X STESD (AFD.v8) .
SIESD.N103S (AFD. v14) M BRBHUHK) 704 » AR SCHTdR B &b o 44 40 =F- 45— A -1gG (The Binding
Site;San Diego,CA) Fift £ 1000ng/mL , £E0 . SMAR R 2k /IR BR A 28, pH 9. 657, 3 HAFE4°Cit
P9 B 1A VE) 4 78 76 3844 LELTISAF AR (Nunc;Neptune,NJ) F o 44F4 FHPBSHII 0. 05% Tween—
20814 I HAE 5PBSIN 0. 5% 2 13 A & A (BSA) — i & 1 22 2/ B IR 3E47 4 1A« 0
B AT G S0E 8 AR AN SRR R AR = R AT @ i 7RI e 22 R (PBS,0.5%BSA,
15ppm Proclin,0.05% Tween 20,0.25%CHAPS,5mM EDTA,0.35M NaCl, (pH 7.4)) H140-
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0.625ng/mLIELLFBEAFD . v8 AFD . v 14B5 T BR FRATU A i) 25 A i 42 o S 353 A7 BN I I &) S
FE 23 T E B 5E 22 i rh gk AT B /N L2 L00BR 1 : 50F R o SR JE ISR BRI AR vAE 4 0ok HE R R i £
BV B PAR EIRE A 1-2/N0 o FE BRI D RS , 728 FIAE U E FRE VL (PBS+0. 5% BSA+0.05%
Tween 20+10ppm Proclin) T HIFBEES3. Ing/mLAIZ S THRPHI 45 FHi- A TgG mAb
(Bethyl Laboratories Inc;Montgomery,TX) H1. 57N 5% & B R] A6 I 5 °F #2455 1
AFD. v8 . AFD. v 14ELTE Bk B 40 o 75 550 i Pk o » Vs M DY HR 6 B R i SE AL U IS ) (Mosss
Inc.,Pasadena,MD) , & 10-1543 8, 3+ H I IMBE R 2% 11 e B o FHEEF AR (Multiscan
Ascent,Thermo Fischer;Waltham,MA) fEA50nmXs AR BE4T 15228, LA620nmfE NS o fH FH N
R 5L T-Exce | AT » B ARSI AR th 26 1) DU S 80800 A7 5EAFD . v8 AFD . v 1 4B H TR L 47t
(R B o 5 S 281 B B R b AR PO I 5 S Hp ) e /N B 5 AFRD . vB L AFD L v 14 B8 E BR FR P 75 S B B
AR IR 5 50 2% H ) s /s o] A R B2 43 3l 2962 . Hng /mLER31 . 25ng/mL

[0417]  BEEEAR PN VRS0, Smg STESD (AFD.v8) \STESD.N103S (AFD. v14) B kL %8 7518 1K) 75 Tk
FHT (FL-VEGE) W% 21 Ry iy TR) A0 st o B2 ith 2 S os FE R 1L

[0418]  fifi FHAE X 3 AR AU 1) B B A A 73 1 F6 7 STESD (AFD. v8) FISTESD.N103S (AFD. v14)
P 3 0 L 5 R IR AL TS B TR T o AE =R R B ISRV B K AL KA e, =
B AR gy AR AL 55 i, WNAUCSEL S ) o T B IR B P HI PK S5 2 i 72
TR A IT I 45 S — 31 (Gaudreal t25 ,Retina, 27:1260-6 (2007) ) - STESD (AFD. v8) Al
STESD.N103S (AFD. v14) &l /R AT HEAR TR i BR 11 07, IX AT A5 X 7 i A K
[0419] S f6: AFD. v8/v 14 KL &

[0420] SRS B0 T3 B A PN 45 24 02 T B2, DRI /e A [R) B IR B AEpHb . 5, (IR Eh &2 ol
V& U EESTESD (AFD. v8) FISTESD.N103S (AFD. v14) K145 A8 FH1000s ™! 1) B 7] 2 78 1E 15
T25°CHITA InstrumentsHEMIMASAL AT RS B &,

[0421]1  aFD.WT.SIESD (AFD.v8) FSIESD.N103S (AFD. v14) 45 tH 20 AR T 8 19 e 1K)
7 B i 28, FLHp B A 7R 1 200mg/mL PR BE Rl B ) T3 B A PR v B SR U R T R 2 1 (<
30cP) (E12) .

[0422]  sijitids)7 . gt — BB T-T DI AR AR TR &4 &)

[0423] DA b Siziidi 9 -p Fridk 9 abD . WAL AR (A2 Fab Fr B o B84 42 B R0 B B 1Y) ] 74 25 1) 35
(VLAIVH) FEBUANTE], QB B BT s, AH HAE 52 S5 A3 CLAICH AR5 A IH) o 465 31 b, 21T 1A (SEQ
ID NO:2) J[E1C (SEQ ID NO:27) FE 1D (SEQ 1D NO:29) 1 fifr 7 , B A1 CHL 45 M & 1T 75
AMHRIE AT #4 T B AW A WPEGIL IAFD . AbZS 4 , 3@ i ¥ i 8 Fab’ i W ¥ A £ k
XIS — 2 R IR R L Pab B B SEAE HE— 25480 (140, 54-1-AFD. v8 N Cy s—1E A )
HC (Fab—C) (SEQ 1D NO:30) , % TAFD.v14 ACys—1&ifHC (Fab—C) (SEQ 1D NO:32)) ,{#if3
NI 2 e E R 78 APEGER & WO 4547 55 o FIT A5 1 1 BT BA K b 55 22 B PEG I — A8 4%
B o IR N E Fab’ X B BRE X AR I =k DY N3, B Cys—Pro-Pro-Cys (SEQ ID NO:
21) KeA&AfiFab F By ¥ T 48E (1 it T-AFD . v8 ACy s-Pro-Pro-Cy s— &AM (RIHC (SEQ ID NO:
31) , %} FAFD. v14HCys-Pro-Pro-Cys—&1fifIHC (SEQ 1D NO:33)) , i £ I w4~ Cy sl
78 YPEG I BN 5, SEUBMIIIARD . Ab Fy B g 8 %3 B NPEG /3 1

[0424]  EAERERFE RO 5 24 H QuikChangeHH® (Agilent) BRI & % Cys-
AT MICy s—Pro—Pro-Cys— B MK 4 o & B A Fr 75 I 305 1 OB I SR H R 514 -
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TEDNAD P25 52 R 2 2 A W T R OO AS () FORE o X6 /N AR R TE , G DNAFE AL 31 K i A B 1
PR64ABAT o 14 HL T Y& BEHL B 5 A 50ng/mLIR K H B & (carbenecillin) (35 7% i) 2 AX4Y
A3232) [f15mL LB 756 (9% 5 KL ] 4 gD A2008) 1, 3 H 7F 1 4mL% 35 45 Hh 78 DL 200RPM 4T
P GO0 AE Innovad FR40 7237 C K5 771 A o B ix e 5 F2 40 T B R IE LA $494 1) 32
T 250mL I 78 4 TR (soy  crap) #5735 (B JR 5 #1454 iDA4564) (50ug/mLIR K iEHER)
H o IG1E TR AE 30 °CAE LA 200RPMABEAT 1% 3 1 L B 55 77 1 8, AR i 10 8 Lo WA AR o T 2 i 451
LETG R 1), 44 40 B Ui FHPopCul ture /v 5T (Invi trogen) 2 , 3 Hali{bFab X T HOR AR
[FIFab—CHil] 4 , H 2K 1 1 OL A% 4k 24t 1t 5 T 1) 4 o A A v7 A0 HR B il o 5 LAl B B i Ak A
W HAIIAY, 35 L A0Sz i 458 A ik () % Fab-CEAT 44k

[0425]  SEJif5|8: AFD. v14Z% -4 Wi il 4

[0426] & STt 451 7 i) 45 ¥ 5 A Cy sAB MR K HC (SEQ ID NO:32) IJAFD. v1478 4 (AL H R
N CysIBAIARD . vIAZRAA” B “AFD. v14.C”) 55 B AT AR AZ 0 45 M PR T 65 2 R I W0 1 5 i
L) Z EPRGER A o

[0427]  a. EyoREEV BB BEALIY £ 8 PEG

[0428] M4 R8T PEIRIN TR LW e By Be AL 1Y) 2 PEG F T 4% & [ i
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[0430]

5

HGEO-

A
R

{5 FIMALDT % 8ARM (TP) ~PEG-MAL (JenKem Technology ,USA) Al Sunbrightd

76

400MA (NOF America,Corp.) BT 04T, BLEL B35 A TPAZ O BRHGEOAZ (L I PEG )\ SR AR 1 42 )

[0431]
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P o 5 SR R EE 1 3AFI13BH .

[0432]  JAIEI13AFIL3BA] LAE H , & A TPA% Lo HISARM (TP) ~PEG-MALLL &5 4 HGEOAZ L )
Sunbright®HGE0-400MA T ¥ 5]

[0433]  b.CysfEAMIKIARD. v 147844 5 SR W W & B REAL IV 2 B PEGIV 48 &

[0434] i HGamma Plus 542k S i) 7 A il 8 I Cy sAB MR AFD . v 147844, FHI6. 5mM GSH
pH 8.5 M AR TR LA o~ A b 1 Db 20 B 25 B A - B S Fab—C — SR AT i, 12 45 e it 2
0.1IMZPR (pH 2.9) A o ffi FHSP Sepharose s 5% FH B A2 M A CKR HGE Heal thcare) , 7£
25mMZ BG40 (pH 5.0) 1, F§0.05% Triton X-100+0.05% Triton X-114¥CystE it
AFD. v 145 AR E— 2240 B 19/ DL EBR N B 3R o FE20 D AR AR AR, 48 FH0-20 %6 25mM & TR 4
(pH 5.0) +IM NaClz [A] ()46 FE 34T Y i o 98 J5 @k A IM HEPES pH 7.2§#% € 2pH 6.5k
Wil B B E MM - KA RM B AAFab-CLL Fl T PEGAL « 28 J5 , ¥4 Cy s 15 1M 1)
AFD.v14Fab-CUA#15mg/mLIHR & E25mMZ FREN (pH 6.5) <150mM NaCl.4mM EDTAH 5 Hk
WV R D BEAL IV 22 B PEGES &5 o Cy sABHIIKIAFD . v 1438 4 A 3k — B Wk 4 LA i T-Fab-C — 58
A SRR 22 IDE 28 R S L 437 K B /NG o £E1- 4T 22 3R 5, 4 H RIS I i Dh RE AL 1K) 2 R PEG
T 25mM G BREN (pH5 . 0) HH 22 10mg/mL I ¥R JE o K pHERFFAEAIR T-pH 6 LARE 5 15 >R 1 I i -
R — HPEGIEME, ¥ H LL0. 1125 1/IPEG 5 Fab—CH BE JK Eb ¥ N 28 Fab—Cith i o SR S5 B VR-&
TERANRE Y FEE R 55 K, Wi SEC-MALSHS 2 4% & X% (BFab/PEG) o

[0435] S fi|9: AFD. v14Z%-& Wi dliAk FO 4T

[0436]  afi k55 it 4918 v i) 45 1) 26 5 3F- 4 FHISEC-MALS 73 M7 LA Bk PEGAL 71 1 52 AN [RI PEG#%
Lo B R 886 R R AR S A 1R W, A0 B8 S5 R 2% 1R R A RO IR 35 2% b 27K (PBS) (pH
7.2) \150mM NaC1LLO.8mL/43%hiz47#)300x 8mm Shodex OH pak SB-804HQ, it R ~FHERH
3 (SEC) BhE 486 0%  JE /R i & ¥ FiWyatt Technology ) B2 2 M1 FEBOGHUN
(MALS) H7E - ¥ 6+ M I6IE T ik sh J1 2742 RN , {8 RSP LU QELS) 5 B
HAG99.0° Abda W) B o B (g T-Wyatt Technology) off FWyatt i A Astra
BRA AR S gt A, A (S PR 2 B A v o 1 R R o AR H 4

[0437]  a.CysfEMHMIARD. v14-8ARM (TP) —PEG-MALZE &4

[0438]  7£20mM His-Z J&#h (pH 5.5) .50mM NaCl (Z5 R8RS 1, /ESephacryl S—300HR
(GE Heal thcare) A1 I fif FISEC4 Ak 52 it 451 8 1 ] % 1 Cy sAE M IFTAFD . v14-8ARM (TP) ~PEG-
VALZE G (B B TPAZ LA 1) (T SR RRON “AFD . vIATPEE A4 B “AFD. v14. C+TPJ\RAK”) ©
ffi FiWyatt Technology P ELAIERA 2 M EEBOLHUN MALS) AiShodex OH pak SB-804, fiff i
JEE IR T M5 3% (B 140) ofd FHWyat t A I As tradk F 70 #r R GG EE , b 4l R 2
BB i I B 2R BT W A R B T 5 BN PEGE B2 AFD . v LAZR AR IR~ 1) 3L
A R R T RIT4A14BFI14ACEL &9,

[0439] %9
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Kok BE R BB R Fab 407
{g/mol)

B2 502,000 agg
B3 470,200 | nid

oat0] B4 453200  |wd
BS 444,300 8 4~ Fab/PEG
B6 430,400 8 4~ Fab/PEG
RB7 410,900 8 “ Fab/PEG
Cl 388,100 74> Fab/PEG
2 349,100 6-7 4~ Fab/PEG

[0441]  agg=FHEW);n/d=RME

[0442]  *B5-B7 4% AMALSI & I 1% 2 % 1) 81Fab/PEG

[0443]  MEKIF T LLFE W, CysBIMIARD. v147454& (AFD. v14.C) 5B A TPIZ O £ PEG
RIS A T4 T B 584 Fab/PEGII 2% &4 , 1% R B AS B & TPAZ 0 I PEG )\ T A ] LA
SEP R B 25 B R0 (19040, 81 Fab/PEG M 2% 4145 % [R1 D) o

[0444]  b.CystEAMIFIAFD . v14-8ARM-PEG-MALZE &)

[0445]  7£20mM His-Z J&#h (pH 5.5) .50mM NaCl (Z5 R8RS o, /ESephacryl S—300HR
(GE Healthcare) ¥ I {d FHSECAL Ak 512 it 4518 - il £ 1 Cy s AB i IR AFD . v 14-8ARM-PEG-MALZ%
EW S AHCKZ LA (JenKem) ) (R SCH RN “AFD . v14HGZE &4 5 “AFD . v14 . C+HG )\ 3§
A7) ¥ FHTosoh G3000PWH: FiWyatt Technology Kl EL 51 HL MALST 72 FE R i B AR & 4%
KNI T AT TE T W ik 3 7157 2142 (RH) L {8 AR P U QELS) , B A99°
AR U R B o BB (8 TWyatt Technology) o FWyatt FirA I As trafk 2F 7 A Ji
SRR Ferb fd R 22 B B b v o 0 R K BT B MRS 4R o R R BT B F T Akt 555 AN PEG
HERZIARD . v AR A BT - 45 B s T 15A 15B AN 5CRL e R 10+

[0446] 10

[0447]

Ko Mw (kDa) flith ¥ Fabft Ru (nm)

A6 1146.6(£0.1%) agg 16.0(+4.9%)
B3 861.6(+0.1%) agg 14.5(+4.0%)
B6 758.3(£0.1%) agg 13.7(+3.8%)
Cl 649.3(+3.8%) n/d 13.5(£3.8%)
C6 562.6 (+0.1%) n/d 12.8(£3.6%)
D2 546.7(+0.1%) n/d 12.8(+3.7%)
D4 536.6 (+0.1%) n/d 12.6(£3.6%)
E2 525.4(+0.1%) n/d 12.5(+3.5%)
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E5 489.2(£0.2%) 84 >Fab/PEG 12.3(£3.7%)
F1 409.2(£0.2%) 7-8/MFab/PEG 10.8(%+3.7%)
F4 342.2(£0.1%) 6-71Fab/PEG 9.7(£2.9%)
F6 325.5(£0.2%) 6-1>Fab/PEG 9.5(£0.3%)
G2 302.4(%£0.2%) 5-6"Fab/PEG 9.3(+3.1%)

[0448]  agg=XEW):in/d=KMix

[0449] MK 10T LLE H, CysBMIKIARD. v14738 & (AFD. v14.C) 50 & HGA% L [IPEG )\ B
WIS A 724 T L8 Fab/PEGHI S A - SR » €L7% 8/Fab/PEG I Z¢-A W BN 2% (£
20% [AIS0) 2048 B A TPAZ 0 I 86 W 6175 81 Fab/PEGII R A M 1 — o A AL T
HTPI L A WS RI , SHGE O &8 4 7 B 2 8L 5 5-7TFab/PEGI 4% &
NV ETE IR E U

[0450] iy 1 e Fab b P fiti v AIRHMIE , 5 75 ' S-300 464k G SR AT G 73 1K P AR 5 4%
YL ZEPBS (pH 7.4) F14£10/300Sephacryl S-400HR (GE Healthcare) A1 I {d FISEC-MALSi#E
17934, FELLO . 25mL/ 73 BhIE AT o 40 b e IR 4 2 B R J5T 2 AR SECHIMALS 25 SR Wil /s 7E K]
16AFN16BH

[0451] g HISARM-PEG-MAL (HGH#% L) ffill %% : {i FHSephacryl S-400HRZ MG R A
12.2nm(£4.5%) K°FIRH, 340. 3kDa (+8.9%) ) F 34 BE/R i i, 16 . 4D Fab/PEGH] 1)
{Ho

[0452]  b.CystEMIIARD. v14-HGEO-400MAZE &4

[0453]  £E20mM His—Z,B&3h (pH 5.5) <50mM NaCl (%5 86 E) 1, 7 Sephacryl S-300HR
(GE Healthcare) ¥ _F{f FHSECZLAk, 52 it 45118 7 il 24 [ Cy sAB AT AFD . v14-HGEO-400MAZE &
Y (% A Sunbright®HGE0-400MA PEG) (R 3CHIFRA “AFD. v14HGEOZ &1” B “AFD . v14.C+

HGEQ J\EEAR™) ot F T AR 11 , {8 FdSephacryl S-400HRAM & FBE R i & 2% & %% FIRH (7
PBS pH7.4 1 LLO. 25mL/ 73 BhiEAT) -

[0454] &5 B RAEEITARITBH o F Sunbright®HGE0-400MA PEG (HGEOAZ L) il 1)
ZEA M EA15 . 20m (£4.5%) IR, 423 . 8kDa (£10.6%) (1T ¥4 FE R i &, F18 . 24
Fab/PEG ] F- YA H .

[0455]  7ESephacryl S-300HRAE: F{di FISECAEALAFD. v14HGEOZE S W2 Ji » 4% 16 Hs i )
Tosoh G3000PWAEFIWyatt Technology ) ELAI & AMALSHA E 26 R0 A BE R i (a0 1 fir
R ED) o FER B HTfvH 5B PEGEREMAFD . v IR RN & R H % s A N 45 R BoR

TE18AFISBLA KR 1 1H o

[0456] 11

[0457]
Ko JEE R i & (g/mol) flivh I Fabtt
B1 2,145,000 (+0.8%) agg
B2 665,800 (+0.7%) agg
B3 426,400 (+0.8%) 84~Fab/PEG
B4 296,400 (£0.8%) 6Fab/PEG
B5 246,200 (£0.8%) 54 Fab/PEG
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B6 215,000 (£0.8%) n/d

[0458]  agg=HHEW);n/d=RME

[0459] MK ILIHTATLLE H, CysBMiKIARD. v14735 44 (AFD.v14.C) 541 & HGEORE LRI PEG )\
RIEHRI AT 4L T 8584 Fab/PEGIHI 4 &1 « M T 5 TP LI 435 BT W 2 1), S5HGEO
B8 A8 774 T 2 10 &5 5-61Fab/PEGHI % AW« i J » AHEL T TPAZ 0> , SHGEOKZ 0>
4G FECE 2 W R AR 263005 .

[0460] =2 10:AFD. v14Z8- &I &

(04611 SN B A P i1l 70 Fab R 2 T A Sk 2 38 N | FRDRG B85 (R — e v 02 16 I i) 5510 o o
FEFabt I8 B 23 LU o RS 0 BB 728 e (i T £ s JE Fab AL I 8 &40 o
[0462] & 9 >k B ALt 49 9a b F IR [P AFD . v14 . C+TP J\ SR A SEC4li4k 1) 2% 73 B4-BT (8
Fab/PEGHIfd i+Fabik) , 7 HAE25mMZ BR4pH 5.0 {8 ISP Sepharose i R0 BH 55 128 i
W g (GE Healthcare) #EAT BH B 728 #e (i (CEX) , Hrb i F0.05% Triton X-100+0.05%
Triton X-114%E 19/ N LA EBR N EER , ARG ES0 AR IR (CV) i FH25mMZ FR4MpH 5.0
JnE 1M NaCl7£10-20% 2[RI BE S M 4 B Frf IR () , fd FShodex OH pak SB-804HQ, {¥ H
SEC-MALS+QELS 73 AT 25 73 o 5 1 W /R AE B 19A L 19B L 19CRIZR 1270 o

[0463] @

[0464]

Ko JEE IR & (g/mol) fdivhfFabft GELyKiE#
3B11 335,000 61~Fab/PEG 1,8

3E12 367,100 7/1Fab/PEG 2,9

477 414,200 8/ Fab/PEG 3,10

4C5 430,000 8/ Fab/PEG 4,11

4F3 483,900 n/d 5,12

4H9 567,400 n/d 6,13

[0465]  JLHEFESP SepharoseWf s I HHCEXSRAF N & H S AW G4y, I BT IS5 4%
PE N AH B R 2R 22 P 2K (PBS) (pH 7.4) . 150mM NaC1LLO.8mL/ %y 818 1T H1300x Smm
Shodex OH pak SB-804HQBEAT 73T o Ut b Ffv 4 ik 1) 4 5 B 7% 7 5 ANRH MALS 25 L {7 T 1]
204 .

[0466]  E4EJG, 3545 1 {# FHSARM (TP) —PEG-MAL (TPHZ ) #1454 HIZR &4, H HAT10. 50m (£
2.5%) K- 3IRH, 407 . 1kDa (0. 2%) KT 31 BE /R 5 5, RT . 8/ NFab/PEGH I T B »

[0467] 4 IR I TPEE A WK BH &5 128 e (S 24k 5 3R 1910 & 80 & i 943 (CEX
) L 3 H5 LU 903 AT L A¥ FSephacryl S-300HR (GE Heal theare) (2 WLSE it 9a)
FISEC G SR AE 2% 45 (S3009th) , FI7E20mM His-Z &3k pH 5.5.50mM NaCl (%8R )
Hi i FiSephacryl S-400HR (GE Heal theare) [FISECIRIRAFIIE L 7 Bt R i) (5400
0) R ER B AL 7 AT B AN SDS LR UK (CE-SDS) , I HLAT R s T EI2IARI21BA
[0468]  MIEI21AFI21BH AT L H, S-300F1S—4000 g I (14401521 T ZALhir 45 5 SR 1T
i FHCEX & 4E 5 & W) 8 B 1 5 4 T 003 84NFab/PEGI 45 & W &, Tl 2208 T AR AN i
TR

[0469]  SEftafsl11 : PEGHZ Lo KT L %5
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[0470]  {f FHSEC-MALSEL %5 S it 451 8 Hh il 4 11 44 A W 0 44 it , G048 8ARM- (TP) ~PEG-MAL (5
H TPIZ L 4544) 8ARM-PEG-MAL (£ A HGHZ 02544 (JenKem) ) B Sunbright®-DX-400MA PEG
(BH T A% LA, AU RN “AFD . v14Dx A7 B “AFD . v14. C+DXJ\SRAE”™) o ££20mM
His=Z#3E (pH 5.5) \50mM NaCl (GRS o, fESephacryl S-300HR (GE Healthcare) 41
Ad FHSECAALHG DX EE &) o X T TPEEA ) » i F i st 451 9a il i 7F Sephacryl S-300HR
Falif JE SR RTE AR G (CCEXBE”) FRan iz it 49 1 O i 7ECEX & 25 J5 3R 15 IR 0
(“TPIRZ”) ffi HWyatt TechnologyMIMALSEL S 7555 BE 26 11 T A A IR 26 22 ol 2R 7K (PBS)
(pH 7.2) \150mM NaC1LLO.8mL/73#hi&4Tf1300x 8mm Shodex OH pak SB-804HqK#fiE &
IR B N2 8 U T iR T B R 45 S S R AE [ 22A L 22B AR 131,

[0471] %13

[0472]

BEY PEG B L8HW My (240 Ry BE
(kDa) | (Mw/Mn) | (nm) | ¥kif#

AFDVIA.C + TP = & /8 79 B 4071 | 1.004 105 6,12

AR (TP}

AFDVIAC + HG A E H il (HG, 1 539.1 [ 1.289 128 4,10

AT JenKem)

AFDVI4A.C + DX | TIE(DX) 355.6 1 1.005 92 13,9

[0473] RGP e X T i 2 TP BE UK TE B FI 11 (] 224) S2CEX 1 4.

[0474] A FH A QU3 2 0 B D5 VR 2 2 e wE S JF BA N A T I H Wyatt
TechnologyFJAstraf{f K mfa5E £ /gt .

[0475] o] JhIX sk LWL B, BARAFD . v 14DXZGE 5 W) HoAA IR £ o w8 2 v it
HAFD.v14.C+TP )\ SRR —FE i G A .

[0476]  siZjiaf5]12: ARD . v14Z% STk B

(04771 |y ARCORG RO T B3 g A o it FH 2 B5 21K, BT CAAEpH 7. 4B IR R 2% ph R 7K (PBS)
VB AR AN R A R 2 St 4908 v il 451 L HPEG )\ R A4 (BARM (HG) —PEG-MAL , K H
JenKem Technology,USA;AFD.v14.C+HG/\ E k) BLPEGPY 4k (SH.ﬂbfight@PTE_4OOMA ok

FINOF America Corp.) 284 KICys—IBMARIAFD . v14725 44 (AFD. v14.C) FHG ) o8 F1000s (¥
B PR EE I T40°CITA TnstrumentsHEAR AR k47 4G FE D & o &5 3 SR 78 B 23
H

[0478]  MIEI23FR AT LA, FEAH S IKIRE BN, AHEL T 485 22 DY 5B 44, AFD . v1 472 4 5 HGEO
J\ERARII 286 7oV B ey I B R o

[0479] K ANTR G5 IR B R WAFD . v I4HGEOZR A9 (AFD . v14 . CHHGEO J\RAK) K 5
AFD.v14.C+TP J\EBRAR IR B 34T HL 5 o £E20mM His—Ace 50mM NaCl# 7, ZEpH 6.5, £
SR B R R IR RS E o A A 1000s BT Y1 R AEIE IR T 20 C A TATns trumen t s HEAR I
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AR B AT R I 25 B R 24

[0480] M P24 n] LA, fE A A ER IR B R L AFD. v14 . C+TP )\ AR B A LLAFD . v14.C
+HGEO J\ AR TEAK PR B o

[0481]  =ijids|13: AFD . v14Z% & WH a1k

[0482]  f TALHIAFD . v 4 SV P REE KA IE KRG R % 110 B 55 . 1%
AFD . v14.C+TPJ\ERAAR (St 91 8 il 48) BIAE i N AE 37 “C AE WA B A [R] ¥ pHAN £ 2612 T Rk
i 5 B L 2R A DA LR 50 R e AT PR

[0483] )51 : 10mg/mL , PBS; fll,

[0484]  ##71)2: 10mg/mL , 20mMZH 2 FRHCT , 50mM NaCl,pH 6.5,

[0485] K4 PBS FHAE A B 344 1) pH AN B8 7500 B R L) o F4 AEPBS B 20mM His—Z, 18 #hpH
6.5.50mM NaCl 1 DL 10mg/mLACH[KIAFD . v14-TPZE & Wiy (25 4 iRE (100uL) 8t fd
0.22umCostar® Spin-XE L& (Corning) B Lot Y AT LIS 98, A S E37T CHLF0.2.4
8 (4528 (TOT2w . TAwEK T8W) o i A Wit 7E-70°C¥ R M £ 1k FEFR R I, I b ik
(), {8 FHShodex OH pak SB-804HQifE it SEC-MALSAHTAE S , Bt CE-SDSFbiacorekiTAN D
SEERE 7 IR BT RR Y o B 25A R 25BH RO 1 I CE-SDS A i ¥ 4% - W1 AF A 0 i AR
VR A TR IR R B, HERWISTC R AW 1L % / R Y /b o 8 i SEC-MALS W 4% 31| 2% & Wy
AR AR AL , Fo i B Fab A SR AR 1IN (B126) o #ff e i ASAEAE R Thr b iR 22 1 25
HHEJIM AL (£10%) , HT/E3TCIR A 46 (K128) o RIS /e iR 2h.2% ph k7K (PBS) HH7E
3TCIA8J G HAEPH 6.5 N4JHG , 45 &6 RIS e e -

[0486]  a.CE-SDSZr#ft

[0487]  RARLAIAF : 7548 FHET M -70°CARIRAFRD. v14 . C+Tp )RR FE 5 o JUAL B (KCN) A3~
(2-J I FH %) b —2-H1 8% (FQ) 177l B Molecular Probes (Eugene,OR,USA) TR &
RN R S AN AR (DMSO) A0 G il i (DTT) LA SN— 2, 5 5 ok ot 7 J¥e W 5 S 1 gma—
Aldrich (St.Louis,MO,USA) o+ e FE AR AN (SDS) 0. IME A ALY (NaOH) F10. IMER R
HCD) R E T . T. . 7] F e i i 1 Bt 5 W Beckman Coulter, Inc. (Fullerton,CA,USA) .
[0488] YW AF AR EAMi1liporeslith 24t Billerica,MA,USA) [F 221118, 2M Q 7K il
RIKIE 0 IMBE TR AN DI 6.7 5 W 42 M A4 % SDS IR W@ 0 . 2um B %5 (Millipore,
Bedford,MA, USA) ik i Jf 76 Jiti FH il F3F% o 26— F AR, (DMSO) H 1] 45 20mM7 S FQIRT it 4% VA
I HIEESC A AE T-20°C o 7548 A AR S5 0 U KW R o

[0489]  FQriCFE P« il FINAP-55EIR 1L €4 (GE Healthcare,Piscataway,NJ,USA) ¥
AFD. v14.C+TP/\EE 44 (300mg) [ W45 310 . SmL Tk P 4 5 R 22 ik v LA 2258 1T ik 55 4 (14 1)
TR o K5 2501 L 1 35 2% A W 28 7 3R FE 5 30uL A ¥ 14 % SDSH A 150mM N— 2, 3k I ofe ik
TR A, 3 BLAET0CUR 6 543 B LA A8 P &4 N I e EHE (3 W, 40, Michels,
D.A.,Brady,L.J.,Guo,A. ,Balland,A.,Anal Chem 2007,79,5963-5971) o ¥4kt 4%
2.5mM FQFI30mM KCNIR s N BISDS-AFD. v14¥E W , 3 B B & VAT AR50 °C il B 10454,
SR 5 F1 %6 SDSH B — A% AR KR Lo R 1 sk b 23 A B R BRI ot R 3540 1A 5 50mM. DTT
ET0CIR B 10738,

[0490]  CE-SDSZ3#fr : {ifi AL ZEAEA0°C #d ] 25 f R 1 50um IDIF)31 . 2em (21em A 24K L)
YA R —EALTHETR A (Polymicro technologies,Phoenix,AZ,USA) HE4TAFD.v14.C+TPJ\ R
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RFESH 705 4 B ZhBeckman PASOO+ %4t (Beckman Coulter,Brea,CA,USA) Bt45H LIFS:
e, I B A H32Karat 9. LR A 8% o LIFAE I 48 {5 FH7E 488nm4h 3k &% 1113 . bmW4R B
OGRS s 81600 = 20nmAr B JEPE 25 (Edmund Optics,Barrington,NJ,USA) W 5 & 5t . i &
PAGRRE S OROAR AR T o A5 A S I ARV T HL B GIN 268 FFAE1TKV R 70 B fEIB AT 2 1], B
4N 73 5 0. IM NaOH. 0. IM HC1F1Beckman kB 22 il HEiak 573 B s 143 8P 143 B AN1043 8P
(Z W, B, Michels® N ,Anal Chem 2007,79,5963-5971;Michels% A,
Electrophoresis 2012,33,815-826) .

[0491]  Db.45&6E 7

[0492]1 DL MBI EGE Healthcare:Series S CMAAE &S5 H (H 3 5BR-1005-30) ;
10X Biacore® 15 T2 M (H 55 BR-1006-71) :0. 1M Hepes pH 7.4,1.5M NaCl,0.5%
Polysorbate®20; F /LA (H 3% 5BR-1003-55) : 10mM Gly-HC1 pH 2.1; FIABIEGR A&
(H 3% 5 BR-1000-50) o 14S RIICMBAL 25 &5 v X 12 21| Biacore® T200{X &% (GE Healthcare)
H, XIS AT 2 Ml 51 R, I HOBEAG i p et 7 5 HT0 %6 H g AT PR ik o A5 26 8 05 1y
2 1T el FHH A st B B2 A X R R 130 T 2R ) IR AR IR ) S LA FH e ) PR AT o
AR 7D (D) @i v O 10mM 2 FREN (pH 5) #FR£D (PURB20491 , 2. 4mg/mL) #1]4& & 75 100u
g/mLATC S R VA VB AT FE A ] 72 o A 10uL/ 43 B , I HAE FH7ORLIF 3 AR o IX AE DI £
500034z BRLAT (RU) (1) 22 R SIBs Hp r=28 1 SR (R A D8 B ol I 70uL  IMZL I Jhe s P oK
SN R AR IR A7 R o A FH Biacore®T200 0T B A IR A HHE AR AL I B2 70 17 2 PP 2 B A Fab
(R Jo 225 i P VR B o 3 3 DA R 7 6] 45 AFD . v L4 . C+TP J\ BB AR R A o i 45 < 1o 45 VA v
ERVRE Ebug/ml, SR G S 2SR R DL 4E2.5.1.25.0.625.0.313.0. 156 F10. 078ug/mL]
FE b o 0 ok B RS ) 4% AR DASRAS 290 .50 1. 08 1. Sug /mLIK) 25 13 B L T 45 BE
(200uL AR 1 F 1 XIS4T 2% Pl ) 48 o K4 6 0L 553 3URE BA 1ORL / 23 B P Iy i i v O 2 e 7 1k e
JR A L, AR A0 B AR 7 1525 °C o H XIS AT G VR 51 K o 70 A VR B B2 0T 45 SRR (H SPR
55 i S DR Z A DU AR A S A B S R i v 30uL i 10mM Gly-HC1
pH 2. DREEBLES & BB, UL gliRus P58 2 -6 VI fE B o JAFD . v14 . C+TP )\ R AR K b
i 22 H T3 2 SPRIZ 5 SHURIR FE 2 TR K 5% 3R L A8 DU 22280 pR 0K 0 M 38 - T A 2 21 )
SPRAE 5, 1 B At th 2R v H I S B T-oF SR S (R PO iR 45 5 R B o 0 sk IR e Y 2 A
SEZIRE S8 A BRI REH T 4608 G ot .

[0493] St {514 : AFD . v1 4254 Wir) B B PK

[0494] ¥ B8 M b b AT St 451 8 v 1) 4% 1) A Sl 491 9a M LO P R 4B AL IR AFD . v14 . C+TP\
TR AR N pK 52 o PKS 20 th 555 5 S 80 A 08 A R A1 RAE 1R AFD . v14
(SIESD.N103S) 1E A%t . shn i) 3 B i i Genentech Institutional ¥4 ¥ F{l HZ: A
2HEM

[0495]  a. W54

[0496] g Eridi (28 R MEMESNY) : 2kg 2 4kg , I HAELS 24 TR Y R 412-74) Jr il &= YA
HAEP I B 305 £ L00n A EARRD) , 55140 CoFIR) 20 (4 R 3h#) 4452 5mg /i
(10mg/34) BIAFD . v 141 BEIOSANN 3 44 A 7 & o 0 305t (245, B3R 5011 5 100K
LEFIEARRD , 524 M3 sh ) (52 10 R30W)) 73 #2532 BT Fab # & 1)1 Bi4mg /HE (284,
8mg/ZN4)) [AFD . v14 . C+TP J\ SRR IR XA B 35 4 oA 771) B o AE 33 SR IT , 8 Zh W i (10mg /kg £h
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P AT 0. 5mg /kg ML PG YY) F IR TR 55 R R AREE SR S5 4G AFD . v 1I4BRAFD . v14. C+TP A
SR Ao RS AR A 5825 I Amm ALk P P SR it D, JFG R S iR ) A S g N R A 2R
AW (A X Eh) LLO. Amg/ ZN 42 AFD . v14 . C+TP SRR I SRy TV R (ImL) o % T 1V
Jii B, B AFD . vi4 . C+TPJ\ S AR TC 1) 7 1 0mMBE R4 10 % ¥ 35 5 A0 05 % 35 -20 (pH
5.0) .

[0497]  MEBL.2RIBZHUARHR A 2R o FE 45 25 Ja ¥ LA ISP A« SB 1 2H - 551 (24/)) (2.4 MI8K
F2H NI -1 24/ (4.8 12F120K , F ok H EB LA — R Q RIRE) F1 & H K
A A2 AN MW R BN (4 IR 22 SR A8« 22 SR AE I Fa W R I 4R, - FL A LR
i OSSR I AR o ORI I 5 2H 23 o e bR v VR IR i ) LR e FH a8 40K B2 50 1) ALY
HELJZ o B E AFD . v IAHIAFD . v14 . C+TP )\ SRR LE BRI 55 7K FIANL I JEE2H 23 o 1R 3K
[0498] e Jok JE e Fk B Sk A UK WACBR P A7 ILVBURE oy (£ 1mL) o FE TVT B IVES 2 J5 11 DA s [ ek
EURE S 2 2B 14 -1/ L 6/NI AN ER T (24/8)) 2.3 4 5FNT K s 2R 24 AN 58 34— 1/ L6 /N A
51 (24/EF) 22.4.6.8 12FI20K ; 55 441-1 /NI 6 /NI FIAR 1 (24/8F) \2.4.7 11.14.17
21 24FN28K o AE M ASCER BT — /N PN 5 R A SR R , I ELAE 3 8900 03 5 1955 760
"C % -80C it 7

[0499] Wi 75 SR AER 14T

[0500] 14, S MEpKITIT S8

[0501]
Mo WE BB Y ERESEIEROR) | I
i 5 mg/ii VTR | 4 1. 2, 4. 8 1R 6 /P 1.
2.3, 4. 5.7
K
2 imgR VTR |10 Ty 4. 8. 12, 6N 1L 2,
20 4. 5, 8. 12,
20 K
3 4myll VTS |10 I 4. 8, 120 | 64bEE; 1. 20
20 4. 6. 8, 12,
20 K
4 104 mg/s| 1V 4 n/a 6 AEE: 1.2,
¥ 4. 7. 11, 14,
17, 21, 24,
28 K

[0502]  b.AFD.v14FIAFD. v14.C+TP )\ EAKII 2548 5N Sk e
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[0503]  ¥4Gyrolab XPWIE H T & & 8 B M 17 B B4 VR« 55 A RN A I JI5E &) ¢ v 1)
AFD.vI4MIAFD . v14.CHTP JUSRAR QG AF S FEAE b 22 il (BE IR SR 22 v 2R 7K (PBS) 0. 5% ZF-Ifl.
HHESE A BSA) , 15ppm Proclin (Sigma-Aldrich) ,0.05%H:7520,0.25%CHAPS, 501g/mL
mulgG (Equitech Bio, H 3% 'S SLM66) ,5mM EDTA (pH 7.4)) d1Lh1:4-1:3000% ks o i i 72 FE
o 2 PR R BRAFD . vIABARD . v14 . C+TP )\ E A& (M2.06-1500ng/mL) 144 AFD . v14F0
AFD.v14.C+TP )\ BRI bt th 28 . LAPBS/0.01 % 1 7520/0.02% NaN3 = [ 100wg/mLIK] 2E 9
RBRA LA~ AN TgG (HCHLC,Bethy 1, H 3 *5A80-319B) filRexxip F (Gyrolab) H1ff]25nM
[FJAlexa-Hi-CDR (g FE234 ,Genentech) M A 28 A M7 2 EGy rolab Bioaffy200CD
EHEAT , I ELVRI AP BB FIPBS/0.01% M:35.20/0. 02 % NaNs, 351§ FGyros pH 11¥EIZE
TR o T )3 7R T AR 1) DAL 26 PMT ¥ LI AT AN 8 A0 73 B B4l o AFD . v L4RIAFD . v14. C+TP )\
PR3- W) TR L bR v il 2R 1) T B 00 5 0 0 o B BB L V5 B B ARV S5 7K R AL oA )
K IAFD . vI4FHAFD. v14. C+TP )\ JRAKR -GV e /N ] E Bk B2 N8 . 24ng/mL (0. 16nM) o
[0504]  SERAA VR o AR RIAR I RS pK 285 SR 2 s 1 1 29A (B 4) FN29B (B4, VA — AL IF)
EI30A (3 7K) FI30B (7K W UH—AL ) ATEISTA (R IR JEE) A3 1B (R I JEE, 19— AL ) AR %
15-17 1,

CN 108472382 A

[0505]  15.AFD. v14XJ B8 (F14H) FIAFD. v14 . C+TPJ\EAA (G5 24H AN 34H) 11 BY ¥4 PK
[0506]

MoLAE Tin | AUC AUCHHE Tin | Vss Ci

g/l | () | Rrpgiml) | (Rpgmbimg FIE) ext” | (ml) | (mLAR)

1 S600 27 e s - 3 Q.79

2 1000 3% 12530 2100 13123 0.47
314000 5 7730 1980 196 134 046
[0507]1  *AHEL T HE ¥ B in
[0508] K 16.AFD.v14.C+TPJ\ A K PK
[0509]

21 7 & (ng/HR) Ti/2 (K) AUCiast (K*ug/mL) Vz (mL) C1/F (mL/x)
) 1000 3 434 12 2.73

3 4000 5.2 1430 20 2.58
[0510]  Z17.AFD.v14.C+TP )\ B 0 M) R PK
[0511]

21 7 & (ng/HR) Ti/2 (K) AUCiast (K*ug/mL) Vz (mL) C1/F (mL/x)
) 1000 3.6 31 196 38

3 4000 5.9 98 309 36
[0512] M EISFILAEH, 55240 (3.5°K) FIEE32H (5K) W B R - L R A1)

ARD. v14Xt 8 (BB 12H) AP E T K, IF FLEL R 4% & ) lampal i zumab FE Bk B HiFabi] °F 152 32
] (£12.34°K) K B S HIARD . v 1455 220 25 320 i T YAUC/ mg— ) & (£92040) =T K& S
f{]1ampalizumab Fabf] F35JAUC/ mg—7)HE (£91733) o T B AR R T2, 4. Omg /1R 71
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Lt 1. Omg/HR ISR IEFRIT 12 AR 16 A1 T UL K IEB0F3IA] LA H , 5 R A K FabAHEL , 552
S FNES 3L (A HIAFD . v14) 1555 7K AR i o 00 252 1) B K P 248 2R 3 1

[0513]  ZB1-34H 10 IfLi5E pKEL AR RIS2AFN32B (H—1k) 8o, 31 HL 5S40 1) L i pK 45 B 7E
K 32CH TR o

[0514] M IEI32ARI32BHH AT LA Y, SR 22 FHER 34 (AFD. v14 . C+TP J\ZRAA) [ L3 pK ith 2 4%
AT (B324) , 3 HAERI &0 — 1L J5 S (KI32B) - 55 240 A28 340 1) 1 & AUC 5 77 & i e
1], LB A5 S O P B ) o

[0515] %5440 (AFD.v14.C+TPJUEAR IVAIE) MARPLEIAT. 5K, Hibk% A
15.8mL/ K (5.64mL/kg/ R G40 TP E ER2.8kg) ) o fEEH21 24 FI28 R M &R ,4
SEALH A 1 3 5 A AL A P A 2 A BRR DL

[0516] . v BEME MM Hh DA DIR) 24 3 Wl 5

[0517] W43 oELTSA FH T fo 6 R L3R 3 AT« o 7K R IO JISE 50 26 A (1 TR 77D (D) o
FEALYE 22 R (0. OBMBRTREA , pH 9.6) F /MR 41— NE 7D 3 F%4676 (Genentech) ke 42 Lu
g/mL, Jf H £ 384 fMaxisorp 4K (Thermo Scientific, H % '5464718) FAE4CIR &L,
1A% FIPBS N0 . 05 % it 5 2035 4% , 3 HLAE FIPBSIN0. 5% 4= ML (4 &2 1 (BSA) J5. & 27N 34
[ BEAT ] o 2 IR B AATA 5 S2R & # AR P BERE N R IR BT 0 78R S 2 PR Crb
78 A500ng/mLIFAFD . v 143697 5 F1501g /mL )N B TGI8 28 M) g 8 B €D (M0. 04 52
Sng/mL) R il 4 B BE A CDARVHE Hh 28 o I35 A S T HEZE A5 O 22 by b F B 2 A (1K 12 1006 7
Pt 2 PPV 3 B AR 3 7K RHAR IR I 5 SR o ) R RE 28 B /N 12 10 2R S g s e 1)
B it o HERIRE b 76 AR 3L & 2/, I HLAE I 1AFD . Ab A M0 3R 4% 1) /N BR H10-CDR
mAb (FeFE 242, 1ug/mL) K 5 T AR 45 & (K £D/AFD  AbE & Wik — /N, 83538 F v RS
SA-HRP (3ng/mL,Pierce H 35 21130) Kl — /N o e I PV 2 S » U MY HR 28 16 R i
(Moss, H 5 ‘5 TMBE-1000) F & €4 10-1553 8 , 3¢ H FH IMBK R 2 11 e B o 1 FH R AR AN, SR
620nmZ Lt 7E450nmAb 1524 o B AR AE I 2816 DU S 503006 1 7 FDIF I B o 63 B0 10 375 Hh 1) /)
A E K E 3. 9ng/mLL (0. 16nM) o o BEME 3 B4R L o 7K RHAI I JIE 5 S b ) e /N T B
& 40.39ng/ml (0.016nM) .

[0518] %52 3AIALH ¥ 3 M5 EDANAED . v14 . C+TP J\ BRIk 5 77 K] 33A T {7 o« MBI 33A T
ATLAF 76 DR BT A IR ) 0, I3 £DHR vy T AFD . AbiR JiE o X e 258 SR W i A5 40 vp 1) 4
Fr RS MEAPKMATE P o

[0519]  ZE2AN3ZH 3R HEEDAIAED . vi4. C+TP J\ B AR 5 48 K133 i 7 o M I 33B 1]
DL HY, 76 USRI A5 B TR) A5, B SRR Y < B 7RI IR i &0 25 e (R ARD L AbIK B iR 3 1 £k
i

[0520]  sicjitids)15: fro - F- DT AR AR RN A R kI BB 7D 8L 7

[0521]  {E PN ¥ DA IR B (K ) 18] 73 H 2 G RE fE % £ (TR-FRET) W E H , A 2 0 7
Cys— &1 Fab B AR AFD . Ab B A B 25 5 W% PR T DI R 2 77

[0522]  AR¥E LIS AR (K FE 7 » K5 Cy s— AT IAFD . v1478 44 (AFD. v14.C) A SLjiids)7
H i) % I Cy s 2 i T HC (SEQ 1D NO:30) FJAFD . v8AZ A& (“Cys— &AM [FAFD . v8 /4™ &l
“AFD.v8.C”) % 5 Dol B IV fE ThRE AL 2 B PEGIY 4k (Sunbright® PTE-400MA , 5K ANOF
America Corp.) &&, LR W (F ST 70 R 8 “AFD . v 14PY 4K 8% “AFD. v8PY 5
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%) .

[0523]  DLAx¥K B 7E R A S B 22 1k (ERB; 75mM NaCl, 1mM MgC12,25mM Tris,0.005% %
AL EERE20, pH 7.3) HilI4CAFD . Ab Fab”B Ak 4% & Wy aiFabxt I FBEY) , 3 H 50 SnMEL
0. 2nMA 7D (435 9 125pME50pM) (£fD,Complement Technology;Tyler,TX) BRERB (JG B X}
HE) DUAHZEAR BRI AT 20 & o 5 5 BR BT (BU-VEGE) FIAE B 54 18 o 5 X 1°D/AFD . AbER X 1D/
EEVINREY (Tul /9L) BnInEN3644LProxiplate F plus B4k (Perkin Elmer Health
Sciences;Waltham,MA) B, B G AINTl/FLIIEY . Y H Tug/mL (40nM) BC3b
(Complement Technology) fllug/mL (15nM) K B (Complement Technology) 2H 1K . ¥
AFD.Ab FabulZ%-A40 Bt 4 R AR P IR A B B R E =R A 457080 7l /FLIHS
DT X R P VR A W 26 1k N, BT IR TR G b 8nM AE M R AL K 40Kl £ Bb (2F 12, GNE
PR0O282909) . 4nMI ¥6 2% & i —[H TBa (1C3M B4 &, Life TechnologieslfJGNE
PR0O282908 :Madison,WI) FI25nM B BT E MR B A -Alexa 64T Y 44 B AE BRI A 7F
LR B 304 8 o 8 1 7E 337 nmAb P I A M6 20nm Ak F £ A F1665nmAb Al exaé K
5F, FIPHERAs tar FSEEFR{X (BMG LabTech;Cary ,NC) #ar U 0] 73 9 5¢ St He s 6 7% o i Ad
P2 H L& #i% (KaleidaGraph Synergy Software;Reading,PA) BAEZe M [l H A v e
51 e i RN (1C50) FIAFD . AbBY 2% A W FE o

[0524]  TR-FRET I 5 i #0ih1) il £k 5o 76 B 34AH (% 18) o Lampal i zumab30 i Kl -7~ DAK s 12
TBIIE I TC50 24 pM, H H TCH0M AR vHE U 25 A =25 % o £ XFAFD . v8FIAFD . v1 411 1C50-5 &4
lampalizumab Tl & K IC5040 2 . 2 WLIEI34A (R 18) « B A HICys— 1B I AFD . Ab#%
(AFD. v8PY ZEARFIAFD . v 14 DY JAA) AHLL TR 45 I Fab ) TCH50 2 R AR 1T e 72 Hh &b BE RS A
[RIPEGAL 73T I HE B it R (1344, 3R 18) .

[0525] 18, DK -FDAK 14 X ¥ BELIS [ 1C50 (50pM D)

i i Y3 1CS0
B BUE
(pM)
AFD.v8 2763
[0520] | AFD.v14 34.03
AFD V8 IR 11.03
AFDv14 TUEME 14.77
Bk na
Lampalizumab 24.38

[0527]  fEFRIN125pM CDIIIE O T AEA% 2 e () R 5~ DA 14 DX 5 BIR % ) TR-FRET
WE B AAE T AFD. v14.C+TP )R AR AN HI K 7D 2% /1. AFD. v14.C+TP J\BREAA (AFD. v14.C
+TP J\ERAE) I 1C505AFD . v14 . Cys—1&HiAFD . v14 (“AFD.v14.C”) #llampalizumabAH >4 . ¥
T T BT A B M) B &5 51 SR 7 R 34BFNR 19

[0528]  F&19. K 7-DA A8t 1 H 7 BTG ¥ 1C50 (125pM D)
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2T Y14 1050
B #iF
{(pM)
Lampalizumab 72
[0529] | AFD vi4 87

AFD.v14 TP JUR{R(S200 3y | 104
AFDv14 TP ARB(CEX W) | 77
AFDNI4.C 72
[0530]  *fESephacryl S-200HR (GE Healthcare) A A% FHSECAlAK 5 $R 13 .

[0531]  7ECEXE 4 (SLHiff10) JE 3R .

[0532]  AFD.v14TP/J\Z A4k (S3003th FCEXiH) ) IC504& 7 R, 31 H A SEF % R4 & iFab
(lampalizumab,AFD.v14,AFD.v14.C) Bl i A2 o fd FH PH & 720 4 (i = JEAFD . v14TP
AG 2SS IRER G/

[0533]  SLZitif5] 16 : iR FDIUAAS AR NG, AWt R G0 1k A 5 46 375 T 1) 52

[0534]  JERI L2 & R 1 Lampal i zumab i i S 88 (1 R4 PEkMATIRE (2 W Loyet
2 N, J.Pharmacol .Exp.Ther.,2014,Vol.351,pp.527-537) o 75 24 i S , 78 & B84 rh 1
W B 385 445 P it 40— DRl DI AR AR BRARD . A% S W 240 1tk M 25 BB 18 76 (AP) TE I 8
M) o

[0535]  a. (MR I 25BN 05/ 3 i 5T

[0536]  AFD. AbZB A4 FNZE-E WAl ik o 75 B TVT B ok A 3 5 it P 22 v 6] ke 90 £ e et
(M. fascicularis) AV 40 1 254K30 7127 (PK) FZ5280% (PD) o X 8 A/ 5T fECovance S50
% (Madison,WI) BEAT o JIT A FE 17 2838 M S [ Al 35 sh e R 26 49 (9CFR 3) W3R8 Zh 4
PRI F T R DA R 558 = Bh s B 70 8 2 RT3 T

[0537]  HEAT T DU IR 5T o 7255 — 30 G IE) W58 o (921 ,n=10) , ¥ lampal i zumabjiti FH &2
PO LR , DAPRANB0RL TVTHIE , [AIB% 15738 X L 20442 52 1 0mg /B , S 11 20mg/ Zh#) o 7245
YT (BE-2K) FNZ5 24 J LA I o) e S 1« 4570 8, LS 2.6.10.24 .34 .48.,96.120. 154,
192,288 F1384 /N o 724 .48, 120 192F1384 /NI UACEE ML S » 15 B3 2H P 5 s TRt 58 k8
B, IF Hat AT 2 IR AL DA SE IR 2L i o lampal izumab X BB 5T S8 Al . fELoye t 55 A,
J.Pharmacol .Exp.Ther.,2014,351:527-537H iR,

[0538]  ZEMWFFT2 (n=23) 1, KFAFD. v14jiti = W RIS , LLRGS50ul TVT I, [A] & 155
Bho X B W52 25mg /R, 2 TH50mg /B« (EL5 25T (R -1RI-3K) R4 24 f5 LA T ) Ta] s
RN : 3073 %P, LA 28,24, 48196 /N &

[0539]  7EMWFT3 (n=10) H, HFAFD . v14.C+Tp )\ FE A it FH 2 W BRI , LA A~50ul TVTHI
&, Rk 1570 Bh, LR AES . Omg /IR (KJAFD . v14, 5it7 . Sme/FNIIAFD . v 14 . FE 45 2571 (Bh-1
-2 J8) A5 24 J5 DL B R SSCEE M s 1.6.24.48.72.96 . 144, 192, 288 F1480 /M o F445 4
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B 1) A5 (724,96 192, 288 F1480/ 1N I REAL P H s AT 5T o B ), F HLEAT 22 SR K BAUR
HRNR L i

[0540]  7EAIFFLAH , HGAFD. v14. C+HG SRR LA B A50uL TV & it 22 W R 5 () B 15
A3kh DAERAET . Img/HRIAFD . v14 (h=2) 8411 . 8mg/HEIAFD. v14 (n=1) , i3 14 . 2mg/ Zh¥)
[FJAFD. v148%23. 6mg/ BN HIAFD . v14o fELE 2501 (GB-THI-1R) Agh 24 5 UL T i) [A] sl £E 1
T 1.6.24.96F1168/N .

[0541]  XFT-Fir G 5L i I E kAR X Sl NS ER 45 24 Wil AN 25 24 i I3 A b A T-PKAA
PDAF T o LEREANIST [R) A5, 5 45 MSC AR 20 135 7 8 R, o V10 R IR R Bk s 22 /02043 b, 48
JEAER B2 C -8°C I il T [ (1 v 1R B Lo LR 8 e o 2 55 400 2070 B0 PO AT AR 0LV i A7 -
60°C F1-80°C 2 [A] EL & 73 HT o

[0542]  b. MAFD.v14/25EW055 Wt

[0543] M Gyrolab XPllw AT & & & E MG HAFD. v14,AFD. v14.C+TP A\ AR N
AFD.v14. C+HG N AR o 4 B b 704 i 2% o (RIS IR R 22 b 257K (PBS) 5 0. 5% A+ 1L i 1 B
(BSA) , 15ppm Proclin (Sigma—Aldrich) ,0.05% M 7520,0.25%CHAPS,50ug/ml, mulgG
(Equitech Bio, H 3% '5-SLM66) ,5mM EDTA (pH 7.4)) F1LL1:4-1: 3000% % o i ik 764 5 22
R ESEREARD . v14AFD. v14. C+TP JAERAKRERAFD . v14 . C+HG )\ A& (M 2.06-1500ng/mL)
il #AFD. v 1AFIAFD . v 14 TP FAIHGEE A ¥nhn e i £ . LAPBS /0. 01 % 1 35120/0. 02 % NaN3 1 #1100
ng/mLIR MRS S W L EHi- A TgG (HC+LC,Bethyl, H 3% 5A80-319B) MlRexxip F
(Gyrolab) ) 25nM Alexa—HT—CDR (53 [%234,Genentech) W FH3 3k A4 005 77 I 52 78
Gyrolab Bioaffy 200CD_[#E4T, JF H BEH DB AE FHPBS/0.01% 1 3H20/0. 02 % NaNs, 245
ff HGyros pH 11¥E¥% 2 PP o T )3 7 i 36 38 1 DA 1 % PMT 1 B 38 47 (A% A 43 A 24l
AFD. v14 . AFD.v14.C+TP )\ BAKFIAFD . v14 . C+HG )\ ER R [r) 3k 1 il b vtk i 42 14 H S 5 &
BT o 07 T £ B 3% P (K AFD . v14 JAFD . v14 . C+TP )\ A FIAFD . v14 . C+HG )\ B AK , f /N AT
SEEIMR NS . 24ng/ml (0. 16nM) o

[0544] . E BB L7 P DR DI 245 2505 e

[0545] i 2o ELTSAK E B R BE M I35 (1 XD (£D) o FEBL 4 22 1R (0. OBMBRPR N ,
pH 9.6) TR/ DR Pi- AR D7 4676 (Genentech) F 2 1ug/ml , I7F HAE 3844 Maxisorp
PR (Thermo Scientific, HR'5464718) LEACIER & L4 5 18 FIPBSIN0. 05 % i it 20
Peigk, It HAE FIPBSING. 5% 2F 15 1 22 1 (BSA) i5 & 2/ HA ) 34T IR & A G
SRR A ARE IR AN PR T E IR AT I AR S P CR 78 ' 500ng/mLIAFD . vI4YA T
FUFAS0ug /mL /)N B LG I 22 i) A IS BE D (0. 04 %2 5ng/mL) K il £ £ B ML DA i
M 28 o I 375 A5 ot RS B R 5 8 P R A TR 22 B K 1 2 100 o SR J5 15 i B P b v o 0o HEL RIS
b AE SRR _E IR B 2/, I FLAE FST-AFD . AbI AE M R 28 A 1K /N 30-CDR mAb (Bu 5242, 1
g/mL) ¥ 0 5 ~F AR 45 A K £D/AFD . AbE AWk — /N, 25534 F v R 0% SA-HRP (3ng/mL
Pierce H 3% 521130) R — /N o s 28 BBV 2 5 Un DY B OR i (Moss » H 3% %5 TMBE-
1000) - &2 (4,10~ 15738, I H A IMBE IR 2 18 S5 o A8 FH B BRAX SR FH620nmZs LU 7545 0nmAd 52
o A v 1R 2 1 DY S 3000005 7 5 EDAC U BE o £ B8 HfnL 7 o ) e /D AT s B E N3 . 9ng /mLL
(0.16nM) .

[0546]  d.APYA I &
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[0547] {2 VA ARD . v IAFIAED . v14 . C+TP )\ B AR HIAPTE 1 ¥ % 7, Hodol i
EONER) 5% a4, WPangburn Methods Enzymol,1988,162:639-653) fl
KatschkeZE A (J.Biol.Chem.,2009,284:10473-10479) Fristit AR i o T AR AMA 3%
TEA R 2 AME RS (CP) KA1, /i FIC1g#E /R ) AL (Complement Technologies,
Tyler,TX) , H HZE PR AL EGTALLEE G485 (RICPIE AT o 75 I BHE 7)

[0548]  Y4C1gHE/S I AL H T HIEAP A7 7E T 10 %6 CLa B 1ML Hh 1 £DIR B AR FL
N9 . 6nM, AR 5 SEHTHGE ) IIE H ) DK Barnum3¥ A, J. Immunol .Me thods , 1984,
67:303-309; LoyetZ A\, Invest.Ophthalmol.Vis.Sci.,2012,53:6628-6637) »

[0549]  e.AFD.v14.C+HG/\ SR AARKLER I £ BN 15 b R MEAPTE ME RN A

[0550] Ay [ PEUY FHAFD. v14 . C+HG )\ ZRARBRAFD . v14 . C+TP )\ JRAK 25 2 f7 2 48t APYE 111
AT AR 0 ) ) B R AR B AR , AT 5 TP AR (W WIESLABRMA R 4EAP ELISA CR H %I
E B AR I 35 ik A “ % APRMATE 1) B IR A S AP I 0 e AL = il e Gk B
2 B AR B 35 FR A % ARRIE ) o BRI L 7R I AR AP EARD L v14 . CH
HGJ\ SRR ERAFD. v14 . C+TP \ SR A A A th 2 7% 0 21 M S A 50 o, B0 AR B T S R RE
H B A HES FIERAFD. v14 . C+HG )\ TR AR BRAFD . v14. C+TP J\ SR A 5| (1) 75 iy 14 F A AR
il o

(05511 uiBA b Frtiads vy, il 25 20 4t 34T e , T B L R B AP Il e o~ 1
B 7 X5 T e KRR BE , PTG /K (8011 /4L) il 43 4= S A o WL, (R i) 45 GVB IS I 2] flr
A H A AL (50u1) H R BB IS AL AR S B RL L L BIESERRE, IF H 5 9 10 B (Y
Ze ) — A INBI96 LU R IR (30u1/4L) o i MRS IR K (10096) J 1fiL o —
= M S B 5, I HORE P 2t ORI L 23 B R I g 24 1L 35 4 e ) A3 48 1
o M T A DY Z BN A AR R (1) AR 2R A 0] VA 23 A, i 7 50 %6 B K I (AHB0) B G XL 50%
ORI o % 1 3 A 1K B TR e h 2, A ih 26400 & il BAHB0, e o b i i 2[5 e
F100% o K545 AR 1) 50 PR A I 1 20 LU T8 [ (MR T8) A5 0 45 245 )5 ANB0) / (45 24
ATAH50) ] X 100 K B REAS A 15 8 585 1 13 09 AHSO{R T LA A AHSOEL 1) % 41 4412 A2
2 iR 24% o Rk, 40K B BRI IE A0 1) 25 24 10 025 24 J 1 o A2 A TR R 0 e A Eas 4T, BA
T ORAIGAPTE TR IR 45 24 J5 R AL 5 R S ) FE B2 A M is PR B AT b 3o

[0552] f.4E8

[0553]  AHEL T S EDRVA ST 15 M 0 A ¥ 1 7 J9 Bb S22 T 35A (lampalizumab , 10mg/
) J[&135B (AFD.v14, 25mg/HR) AE35C (AFD.v14.C+TPJ\EAA, 3. 9mg /M) 1. lampalizumab
FdE (K35A) EAETVTits FH 10mg /IR ) 1ampalizumab J& 3450 EL 80 0 4s , WiloyetZE A,
J.Pharmacol.Exp.Ther.,2014,351:527-537) 1 Fr iR 1¥1 . B35BT LLFE ) , it FH25mg /I
[FIAFD . v 1AM I J ] R G MEAPTE P , oo 36 1 70 it FH 5 24 /N P B2 28 L 28, A0l T e i it
lampalizumab T W2 2 1) 25 B (E135A) o AHEL 2, 75 3 . Omg /HR FJAFD . v14 . C+TP J\ R 4k
Ja RME B R G AP HI ] (B35C) o A Ay B 52 AT ] o 2 #0848, $5 {5 5 Fab (491401,
lampalizumabFIAFD. v14) AHEC , FHEEG PI5AT 00 12 K AR IS () 35 5% 28 70 VR EDAE S B (K] I
) s A5 ARD . AbTEL AN, B 1k R4 PEAMAHD ] o

[0554]  AHXT T+ i £DA L85 W B AH T AP MR M 1 73 bE 2 7= T 135D (AFD. v14. C+HG J\
Bk, 7. Img/HR) AIEI35E (AFD. v14.C+HG/\ZEAE, 1. 8mg/HE) o o IR L& Hh AT DL Y, 4T
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IVIFI R RIA L. 8mg/HRIFIAFD. v14. C+IGJ\ A, LR 21 a] s (1) R ST PEAMA D] o th T M
I g 3 B T 1 i A8 0 DR I T DI R ARV B2, A ) 2 651 1O /IN PR R ) 150 3K
HRAKIAFD . Ab FabliR #4524 3 AR B, Ho v 453 2 LI R) o, )R VR SR I PR R DR
BEIF 5 5 R G MEAPHI ]

[0555]  AQUREAN SRR B, ol BE 4% {5 5 B0 5 B8 A 2 » AR S i & 1) LA
St T R IVE 2 S TR SE I S AL T BN BUR ESR

[0556] VBN TR AR BLAR K H 1K) O £ Bt RS it B ) 5 BV Al At IR T iR
Y, LA 0 R RS e A7) A IS A 0 T g R A D W ) 90 BB o AR SC 5| I i A - R AR SRR
(K12 T A 25 W ff et 5| RS AT N

(05571 _E- 345 1 i W 45 4 A g/ AASE AT AR TR N SR RE 05 St A 5 o A i W ) Ve
ANBZ R FR) A S A T BIR 1) BRI DA R FR) I it 7 S5 T A A AR R B 0 2 2 7 i ) g B B
I HLDREA S ) AT AL AR CE A W (S T A o S b, AR BA_E iR , B A SCrpy Sz
IR IS LAZ T2 S AR R B B 235 B O AU AR N SR 72 I 2 1, I HLYE N BT A
HZSRANEE A
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Glu Ser ¥al The Glu Glu Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 )

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyvr 6lu Lys His Lys ¥al Ty
180 185 1490

o ¥al Thre His Gin Gly Leu Ser Ser Pro Val Thy Lys Ser
185 208 205

R
e
e
et
g

i
v
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[0013]
Phe st Arvg Gly Glu Cys

{} \ ot

et

c‘} c‘} £

pagrat R

PRY
SRRt i
ANLREE

ARZIK

400> 2%
Glu Val Gin Len Val Glo Ser Gly Pro Glu Leu Lys Lys

Iy Aln
i3 5 ) 15

e
P
3
=
e
o
2
e
e

Rer Val Lys Val Ser Uys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr
¢ e
20 25 30

Gly Met Asn Trp Val &rg Gin Ala Pro Gly &ln Gly Len Glu Trp Met
!

35 46 15

Gly Tep Do Aswn The Tve The Gl Gl The The Tye Ada Glu &sp Phe
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50 &3 40

o
pee.
=
e

S

Lys Gly Arg | ¥al Phe Ser Loy Asp The Ser Val S8er Thr Ala Tyr
63 T4 75 R}

Lo Gl Tl Ser Ser Len Lys Ala Glo Axp Thy Ala ¥al Tyr Tye Ups
) 94 U5

Gl Avyg Glu Gly Gly Val Asp Asn Tep Gly Gln Gly The Leu Yal Thy
100 105 110

e

Pree Sor Val Phe Pro Leu Ala Pro

¥al Ser Ser Ala Sep Thr Lys

i 2T
e
G eiio R
eto e}

Ser Thr Ser Gly Gly The &da Als Len Gly €ys Lew Vai

Ser & b
135 14

Lys Asp Tyr Phe Pro Glu Pro ¥al Thr ¥al Ser Tep Asn Ser Gly dla
145 150 15858 L&G

[0014]  Lew Thy ser Gly val Hix Thr Phe Pro Ala Val lLee Glo Ser Ser Gly

]
b
o

Lew Tyr Ser Leu Ser Ser Yal Val The Yal Pro Ser Ser Ser Leu Gly
18 185 190

)

The Gln The Ter lle Cys Asn Vel Asn His bLys Pro Ser f&sn Thre Lys
108 200 205

o
o

Yal Asp levs Lys Yal Gla Pro Lys Sev Oyvs Asy Lyvs The Hig The

210 215 a4

210> 28
GRS
<212 PR
L3y AL

iy
N B b o

<Ay 28

Agp Ple Glu ¥al Thr 6ln Ser Pro Ser Ser Lew Ser Ala Ssp Val Gly

-

i 5 10 15
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65
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Gy
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Trp

a
\) l)

Gly Gly
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2D

210>
A
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¥al
1ib

Y s
B

Gin

Val 1
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195

Arg G

RTE
24
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PRT

Thr
20

Tey

Rt
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Ala

Gla

1430
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Val

The
180

Val

Gln

Thr

Thr

Yal

¢ Thr

Gla

Lew Ar

Asp
T

s Pl

fvs L

s Val

Glu &

165

Log

Thr

Gl

150
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ik

vy

Cys

¢ Thy Lys

Pro

&in

Pro Gly

&)

¢ Pro

Thr

ol

¥al

Pro
130

IFSH

Ser

Ala Asp Ty

Gl
200

Gly

)

Lou

Glu |

Wi

Ser

Asn

185

fen

106

Sep 7

Lys

¥al

Thr

Gln

90

Axp

Asu

a Len

Asp &

170

Ser

Val

Pro

Gla

Fhe

Gln

Lan

Glu

Pro

et
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Tyr
140
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Lys

45
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205
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I E
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Gin

Pro
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Arg Gy
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65
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¢ Mot

Gl Val Gln
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Trp
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&la
40
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Lou
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Ghy !

1460
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Gxin
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s Pro
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185

AT

107

Gla Leg

14

Gly Ty

Gl Gln

The Thy
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5

Asp Thy
3

Gly Gln

o Ser Val

Thr

Lly

Tyv

Gl

¥al

fla
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Phe
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Val Ser

Ala Val
170

Val Pra
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140

Trp
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Ser &
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Fhe
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Ser

Pro
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&ln

Glu
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Yal Ty

Pro

1€5

Gly
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s
Civa

Ser
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Trp
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195 2060 205

Valb Asp Lys Lys ¥al Glu Pro Lys Ser Ups Asp lys The His Thy
.‘)

210 215 230

<2 80
COrLe 24

Glu Yal &ln Loy ¥al Gin Ser Gly Pro Glu Loy Lys Lys Pro 6
1 5 10 ]

e

ser Val Lys Val Ser Cvs Lys Ala Ser Gly Tyvr Thy Phe Thr Asn Tev

20 29 3t

Gly Met Asn Trep Vol Arg Gln Ala Pro Gly Gln Gly Leu Gla Trp Mot
35 40 45
[0017]

Gly Trp 1le Asn Thy Tye Thr Gly 6€lu Thy The Tyr Ala 6lo Asp Phe

O] 5 80

Lys Gly Avg Phe ¥al Phe Ser Leu Asp Thr der Yal Ser The Ala Tyr
65 T TH 8]0

Lo Gln Ile Ser Ser Len Lys Ala Glu Asp The Ala Val Tere Ter Ces
S5 218! 95

§)

Gia Avg 6la Gly Gly Val Asn Asa Trp 6ly Gln Gly Thr Leu Val Thre
130 105 116

¥al Ser Der Ala Sey Thr Lyvs 61y Pro Ser ¥Yal Phe Pro Leu Ala Pio
115 120 125

Ser Sep Lyva Ser Thy Ser Gly Gly Thry Ala Als Leu Gly Cys Ley Val
130 135 140

Lyz &sp Ty Phe Pro Glu Pro Val Thr Val Ssr Trp Aso Ser Gly Als

145 150 155 168
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[0018]

Leni the Ser

Lo Ty Sae

Thr Gin The T

195

Val Asp Lys
218

22105 8l
Mino997

Fori

9 PRY

Gly

Loy Ser Ser

180

Lys

<Ry ATEER

v

HO0> 31

Gla ¥al Gla
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Ser Yal bys

Gly Met Asn

Gly Tep 1ls A

50

5 Gly drg

Lot GEn 1le

Glu Arg Glu

Yal Ser Rer

22 HEER

Loy
Val

20

Trp

Phe
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Gly

100

Ala

s lie Ovs

¥al Gy

Yal Gin

¥al Avp

1 The Ter

Yal Phe
0

Ser feu |
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Ser Thre L

Ser Cvs |
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e
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Py
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200
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Pro Ala Yal
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185
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Trp
15

Pra
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Asp 1
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Ser
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fyr

Gln

The
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Glin
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Le Gln

Ser Ser

Fro Sur
205

bys Thr H

S20

Lys Lys
Thr Phe
Gily i.;ju
Tyr Ala
]

V¥al Ser

< Ale Val

Gly Thr

Phe Pro

B
Thr
30

Gy

Glin

Thr

Tyr

Lau
110

Len

sy Sar Gly

175

Low Gy

The Lys

Gly Als

Asn Ty

Trp et

Asp Phe

Ala Tyr

8¢
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Ala Pro
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[0019]

e

148

Lag “Hh &

Thr

Pro
225

AR
S2iLs

1 Asp Lys

1is

Ser Lys

130

Asp Tye Phe

o Lou
1RO

Gin The 1

210

Bro Ces

O R AT T L R
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S0 B2

Ghu

Gly

¥al Gin Leu

« Fal Lvs Val

28

; Mot Asn Tmp W

35

Trp e dsn”
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Pro

Yal
165
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Q&
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Gl
150
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“
L
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e £
.
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o B

Pro

Thy

or Val
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Glu Pro

Gln
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| Arg

¥ Tyr

Ser

120

v Gly T
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Phe

Yal

Gly

ys Ala

Thy
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v Alw

40

Gly

110
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P Alds
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185

Py

“ by
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Yal Ser
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Pro
His
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18

Ty T
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Lou {ys

140

Trp dsun
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Loy
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184

Ser Ser

o Ser Asn

205

Lys Ly Peo

Pl Thi

34

Thy

Gly Lew Glu
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Ser

Say
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164

Ser el

175

Lou &l

The

Gly
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Lyg Gly
65

Low Gin

Glu Arg

Yal Ser

Ly Asp
{45

Lesy Thy

[0020]
Len Tyr

The Glig

Yal Asp
&

T Phe

Iie

Glu

Tyt

Se

Ser

Thr

185

¥al Phe Ser Leu Asp
70

s Ser beg Lys Al 6la

Gly
140

Aa

Hhe

Gly

L
180

oG

Glu ¥al Glo Len

i

Ser Val Lys ¥al

v The Ser Gly

85

Gly Val Ser Asn Tep
108

Ser Thr Lys Gly Pro

Gly thr

Pro Glo Pro Val Thr

Val Hig The Phe Proe
165

Ser Ser Val ¥al Thr
18

o
/0(
=

Tle Cys Asn Val &sn |

200

e Val Glue Pro Lys Ser

215

Thr

Aap

40

Ser ¥

Ala

Yul

¥ &in
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Ser 1
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z
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Fro
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Asp
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Gly
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s
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8
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3
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Val “Thy
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Lty Val

Gly Ala
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Ser Gly
e

Ser Leu Gly

Agn

His 1

Thr Lys

¥al Gln Ser Gly Pro Gla Lew Lys Lys Pro Gly Ala

)

1

i3

Ser Cys Lys Ale Ser Gly Tyr Thr Phe Thr dsn Tyr
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Lys
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¥al
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¢ Ty
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Gly
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¥
30

1le

Gl lis
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Thy
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100

by ¥al ¢

Ala Ser

Ser

Pl

Gly

e S

180

Tyr

L‘\.’b LN

34

1l Phe
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e
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Thr
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Yal
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Yal Asn
200

w Bro Les
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H0

Val

Ala

Gl

5

Phe
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Trp Asr

o

Ser

s Pro

Ly
220

iiin

30

Gla

Glu

Tse T

Lo

i

Leu

Cys

Sey

Sarp

Trp
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65
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14h

Leu Thr Ser Gly

Lau Tyvr Ser Law

They Gla Thy Tye 1
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Vul Asp Lys Lys
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20 25 30

Gly Mot Asn Trp Val Arg Gln Ala Pro 6ly Gin Gly Leuw Glu Trp ¥er
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he Gly Gle The The Ter Ala dsp Rup Phe
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e
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5 55 60

Lo Ser Ser ¥al Val The ¥al Pro Ser BSer Ser beu Gly The 6In The
85 70 5 80

Ter Il Cys Asn Val &sn His Lys Pro Ser Asp Thr Lys Val dsp Lys
&h [£16] a5

Lys ¥al Glu Pro Lys Ser Ove &sp Lys Thre His Lay
100 105

L4007 B6

Ala Ser The Ly Gy Pro Ser ¥al Fhe Pro Ley Alg Pre Sep Ser Lys
1 B 10 5
[0047]

Ser Thr Ser Gly Gly Thr Ala &la Lew Gly Cys Leu Val Lyvs Asp Tyr
20 20 H
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i

Phe Pra Gl Pro Val The Val See Trp Ass Ser Gly Ala Leu The See

40 45

L e

Gly ¥Yal Hig The Phe Pro Als ¥al Lew Gln Ser Ser Gly Len Ter Ser
5 5¢ 4}
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65 70 7o 80
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Aa Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
i 3 10 15

Ser Thr Ser Gly Gly The Ala Als Leu Gly Uss Leu Yal Lys Asp Tyr
5 34

Phe Pro Glo Pro VYal Thy Val Ser Trp Asn Sor Gly Ala Ley Thre Ser
L5 R % % Sond
35 44 45

Gly Val His Thr Phe Pro Ala Val Lew Gln Ser Ser Gly Leu Tyr Ser
50 55 &

Lew Ser Ser Val Val The ¥al Pro Sar Ser S8er Len Gly The Gln The
85 TG 5 S0

[0048]  Tyr Ple Ovs Asn Val Sen His Lys Pro Ser fsn Thre Lys Val Asp lys
85 g a5

Lys ¥al Glu Pro Lys Ser Cex Asp Lys Thr His Thr Cvs Pro Pro Uvs
160 105 118

400> 5
Ala Ser The Lys Gly Pro Ser Val Phe Pro Lew Ala Pro Ser der Lys

i 5 16 i3

Sor Thr Ser Gl Gly The Als Ala Luw 61y Gy Leg Yal Lys Asp Ty
20 25 a0

Lo

Phe Pro Glu Peo Val The Val Ser Trp Asn Sep Gly Ala Lan Thy Ser
A5 40 45

139



CN 108472382 A

F 5 &

49/108 T

Y¥al
20

Gly

Vil

Ly

L2200
L8237

400>

Als Ser

[0049]

Pha Pro

Gly Yal
B0

Low Seyp

553

Tyr 1le

Lyz ¥al

S

* 1lg

> Ser Gly

His Thr Phe

Ser Val

Yal

¥al

Cys Asn

L

SHE2IK

g

thry Lys Giy

Gly
2

Giu Bea
35

Hiig Thr Phe

Rer V¥al Val

Cvs Axn

Glo Pro
O

&Y

¥al T

Val ¢

Pro

Thr

it}

Asn

Sap

Proo 8

Thy

Bea

Thr
70

s Ser

v Val

- His

la ¥al Leu Gln

A

Val Pro Ser Ser

¥t

ser
af

His Lys Pro

Cys Asp lys The
105

Ser Ya

Ala Len
25

Ala

Sep Trp
40

Azn

Ala Val Leo Gln

33

Val Pro Ser ¢

Lys Beo

5

140

Nor

Ser

Pt

Aan

His

Ly

Ser

“t 1
'p-.s.

Aan

Sap

(514

Len

Thr

Gily

Gly

Ly

Thy Cyx

v Gly

Ser
80

Leu

The

His Thr

Pru
Yl
Ala
43

Gly

Gly

Lys

st Pro )

L

The §

Yal

Sep &

Ly

The

Yal

110

Tyr

9h

y Pra

Ser

Thy

RO

Lva

Ser

Asp Tyr

The

Gin

Ser

o Ner

Thr
R

o Lys



N 108472382 A F %5 % 50/108 T

STy 11
UL PRT
20 AT
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Ao Serp Thy Lee Gly Pro Ser ¥al Phe Pro Leg Als Pro Ser Ser Lss
i & 1 15
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20 25
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20 25 3

Phe Pro Glu Pro Yal Thr Val Ser Trp Asn Ser Gly Ala Leuw Thr Ser
B 40 45

Gly ¥al Hisg Thr Phe Pro Ala Val Leu Glo Ser Ser Gly leu Tyy Ser
543 55 60

Lea Ser Ser Val Val Thr Val Peo Ser Ser Asn Phe Gly Thr Gla Thr
65 70 Th 84

Tyr Thr Cye Asn Val Asp His Lys Pro Ser Asn Thy Lys ¥al dsp Lys
85 ) Y5

Thr Yal Glo Arg Les
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Sor Thr Ser Glu Ser Thr Ala Ala Leu Gly s Leu Val Lys Asp Tyr
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s Ll

Ala

Asn

¥al

Phe

¥al

¥al

200

Lys

179

e Glu
19

a Ser Gly

25

Pro Gly

¥ Glu The

Asp Thr

Leu

Les Ly

Thr Phe

Gln Gly

Thr

oer

75

Glu Asp Thr

a0

Trp Gly
105

Py Say

Thr Val

Pre Ala

176

Thr Val
185

Asn His

Ser Cys

Gin

Val

o The Ala Al

Ser

155

Val

Pro

Lvs

Asp

Ter Ala
)

Val Ser

Ala Val

Gly Thy

Phe Pro
125

Lea Gly
140

Leu Gin

Ser Ser

Pro Ser

205

Lys Thy
220

o

e

30

Glu

Glu

The

!E‘:\,"f"

Lau

110

—
1
fr

Asn

Trp

Asp

Ala

Tyr
45

Val T

Leu Als

Cys

Ser G

Ser

Ser

190

Asn

His

feu

Thr

feu

Ala

:Es :\’t'

Met

Hhg

:Es '}’}"

80

Cyvyg

Pro

¥al

o Ada

160

Gly

Gly

Lys
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[0089]

LAGG

Glu Val Glu

Lys
63

L

¥al

Ser

Les

145

Leu

Ley

2 Val

Mt

v hrp |

a0

Gly

Glin

¥ Arg G

Ser

Ser

130

Asp

Thr

Ter

Asa Ty

pR 3o
Q¥

Arg

Ile

Ty

Ser i

Lo

Yal

20

o Asn

Phas

Ner

e Gly

100

Val 6

¥

e L

Val

Thr 1

¥al

Ser

ar thy

Pha

Pro

Vil
185

(Rap

Phis
TG

oSer

a Lys

Gdn

- Thr

-

an

Ser

Lgs

al Ser

Fhy

Ser

v Gy

135

Pro

¥al

o Gl

Ala Ser

&da Pro
40

Gly Gl

Lew dsp 1

Ala Glo

Asa Ty 6

105

re Gy Pro

120

Gly Thy

Val Thy

» Phe Pro A

180

LY

Lt Lys L

Gly fyr 1

e

Thr

ala

£:1 ¥ {

The Tyr
&)

& Pro

s Thr

30

&luy

Ta6la

Ser ¥al Se

TR
f\}

Thr Ala

v Glin Gly

or¥al Phe

Ala Leu
140

¥al bLeu

Pro Ser

Yl

The

Gin

X
Y

Gly

15

Azn

Tep

Asp

e Ala

:{: } T

Loy
110

Ter
95

Val 1

Lew &da

Ser

ar Len

Ala

Tyr

Mot

Pro

Val

Ala

164

Gly
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180 185 190

=
o

Thy Glo Thre Tyr He Ces Aso Val Asn His Lys Pro Ser Asa Thr Lys
185 200 205

Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His
210 215 2320

2400> 1060

Glu Val Glan Leu ¥al Glon Ser Gly Pro Glu Leu Lys Lys Peo Gly Al
1 5 1 15

o

Val Sor Cyx Les Ala Sar Glv Tye Thr Phe Th

Ser Yal Ly Thy
20 25 30

[0090]
Gly Mat Asn Tep Val Are 6la Als Pro Gly Gla Gly Leu 6la Trp Mat

35 40 45

Gly Trp lle Asn Thr Tyr The Gly Gle The The Tyr Ala Gle Asp Phe
50 B3 G0

Lys Gly Arg Phe VYal Phe Ser Leu Asp Thr Ser Val Ser Thy Ala Tyry
83 70 5 30

Leg Gla Hle Ser Ser Leg Lyvs Ala 6ly Asp Thr Ala Yal Tyvre Tyr Ovs
85 40 95

Gla Arg Glu 6ly Gly ¥al Ser & Tvp Oly Glo Gly The Leu Val Thy

100 105 L1

Yal Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe FPro Lan Ala Pro
ER e 120 128

Ser Ser Lys Ser Thr Ser 61y Gly Thr Ala Ala Leg Gly Ces Ley Val
138 135 140

181
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[0091]

Lys
\{ "i:é:i
Loy
Loy

Thr

Yal

<213

420
S0 ,%

e

<408

Asp Ty

The Rer

Tyr Ser

101
220
PRY

i

> A

2

2101

Gy Yal

Lag
10

bas

AL FeH

o
5

Gla Val Gin Leu
i

Ser

Gly

Gly

65

Glu

Val Les

Met Asn Tep
X
>

3.

Trp e

S

Ghy Apg ¥

Gl Lie

Arg Gla

¥Val
20

Asn ¥

Pro Glu

150

Pro

s Thr

Ser Sar

- Ty e

Yal

Val

R s
SeT 5

¥al

¢ Yal

aw Ser

85

Gly

5

Glu

Gin

Yal

Asn

Pro
215

- Lys

Arg Glin

fve Thr

Phe
70

Loy

¥al

Ser

Lavs

Ser

Yaul Thry ¥

Phe Pro

¥al Thy
185

Val Asn B

200

fys Ser

> Gly Pro

Ala Ser

Ala Pruo

40

Gly Glu

Lo Aap

Ala Glu

Asn. Trp

182

Ala
1370

Val

Ly

Glu

1@

Gly Ty

Gly

Thr

Thy

Asp

G

Gly

Ser
155

Tep

fad Leu

Pra. §

s Ly

Asp

Gin

The Tyr

Sern

i

Thr

Gln

Pro

Lys
220

Liys

Thr

Val

Ala

Gy

Ay

Gln §

S ODer

203

Thr

fovs

Phe

Val 7

The

Ser

Pro G

Thr
30

Gly

frlu

Loy

v Ala

16

Gly

Gly

Thr Lys

Agn

Tirp ¥

dsp |

Ala

Tyyr
a5

Yol

Typ

86

Cys

Thr
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[0092]

10

Y¥al Ala

Ser
LE5

Ser

Ser Liys
A0

Sex Ser

Lyx &sp

148

Leu Thr

Ser Len

184

Lea

The
185

The Gln Ter

fve Lvs

HEElk
102

Gla Val Gia Leu
i

Ser ¥al lLys
20

Gly Met Trp

& o
aASN
o ont

D0

Gly Tep ile
56

Yal §

e

ar

The

- Gly Val

hanad
)
oy

Val

Yal

The "

Thr

Ser

o Gl

150

Hixz

Gla b

Gln

U2 ¥
S 4yR Ly

Arg

LYS

Gly Gly

138

Pro ¥a

Thr

~ ¥al

Gln

Phe

Val

Val A

200

¥ Loys

or Gly

Ala

| The

8 Pro Gly 4in 6

105

Pro Ser Val Phe

The Ala Als

148

¥ Trp

Al Val
170

Pro Leu

Thy ¥al Pro
85

His Lys Pro

{va
g

ar Lys Asp

Pro Glu Lew
14

o

Ser Gly Ter 1
;\3

T

Gha Thy The

Ty

&

183

Lan ©

Pro
125

Kan

Gln

g
HfQRr

Ser
205

Lys

i1 Phe

- Loy

45

Al

110

Leu Ala Pro
¥aul

{vs Leu

Ala
160

Rar Gly

Ser Sur 6

175

Ser Lew Gly
e

190

Asn The L

Pro Gly Ala
15

Thre Asn Ter

3

Glu Trp Met

Gla Asp Phe



N 108472382 A F %5 % 93/108 T

Leg Gly Arg Phe ¥al Phe Ser bLew dsp Thr Ser Val Ser The Als Tyr
65 70 75 B}

Leu Glu lle Ser Ser Leu Lys Ala Glu Asp Thr Ala Val Tyr Tyr Gss
845 90 85

Glu Arg Glu Gly 6ly Val Ser Asn Tr

v bly Gin Gly The Leu Yal The
1648 10

o

(25 Kl

Val Ser Ser Als Ser Thr Lys Gly Pro Ser Val Phe FPro Ly Ala Pro
113 120 125

Ser Ser Lys Rer Thr Sepy Gly Gly The Ala 8a Lea Gly Gys Leu Val
130 135 140

s Asp Tyr Phe Pro Glu Pre Val Thr Val Ser Trp Asn Ser Gly Ala
155 160

ok 856 57
s
by |
baoed

Leg Thy Ser Gly ¥al His Thye Phe Pro &lg Val Leu 6in Ser Bur Gly
185 170 175

[0093]
Lag Tyr Ser Leu Ser Ser ¥al Val Thy Yal Pro Ser Ser Ser Leu Gly

{80 185

The Gin The Tve tle Gvs Asp Val Asw His Lvs Pro Ser dsu Thr Lyvs
185 200 200

693

e

Yal Asp Lys bvs ¥al Ghu Pro Lys Ser Ovg Asp

FRE I

Glo Val Glo Leu Val Glo Ser Gly Pro Glu Leu Lys Lys Pro Gly Ala
i & 10 15

Ser Val Les Nail Ser Oys Lys Ala Sery Bly Ter The Phe Thy den Ter

184
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[0094]

Gly Met Asn T

Qg
O

Gly Trp Lle
3

Lys Gly Arg
68

Low Gin, Ile
Glu Avg Glo
¥al Rep Se

Cys Ser Arg
138

Leu Thry Ser

Leg Tyr Ser

The &in Thr
185

Yal Asp Lys
210

<ZI0s 104
211y N7

212> PRI

20

Axn

Phe

Gly
100

Alu

P
peed
i

Phe

Gly ¥

ey
&8

Th

SR> AW

Yal

Thr

¥al

Sur

85

Gly

Ser

© Thr

Pro

Ner

The

Val

Arg

Tyr
Phe
70

Laow

b 2 WA
Phr

N i
Dy

hu

150

Hia

Ser

P

Gl Ax

Gin

Thy
55

Ser

Lys

frhn
135

Frao

Thy

Yal

Giy Gl

fou

Aln

sroAsn

Gl

120

Ser

Yal

Phe

g Pro

Gilu

Asy

Gla

Trp

105

Pea

The

Thr

Pro

1 Fhe

R,
Asy

185

Gly

Gln

Thy Thr

The

Asp T

80

Gly

Ser

i

Gln

Ser Val

&la

Mg
170

Val

His

Ala

Pra

Lya

Gly Law

Yal Ser

o Ala Yal o

Gly Thr

Phe Pro L

Lon Gly
140

> Trep Asp

Leu Gin

Sar Bep

Pro Sor
205

3

Glhu

ta Glu

The

Leu

110

Tep

Asp

Yal

ioAlw

Gy s Laen

Ser Gly

Ser

Asn
100

Asp T

15

Phe

ot

Fhe

a Tye

Thr

Pro

Val

Ala

160

Gly

Gly
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L4005

Giu Val Gl Leu

1

Ser

Giy

Gl

Lyx

Leu

{riy #

Yal

Loy

The

¥al Lys

Met

Tep L

50

Gly

dsn
an

Arg

o

oy
a;
W

Ner

Typ

Gln

g Gl

Ser
115

Arg

Tyr

Ser

Thr
195

e ik
104

Val Ser
24
Tro ¥al

Asn Thr

PFha ¥al

Ser Ser La

35

Gly Gly
1040

Ala Ser

Sey Fhre

Phe Pro

Gly ¥al
165

Leu Ser
186

Tyr Thr

Cya

Arg

Tyr

Fhe

TG

¥l

Thr

Ser

Glu

158

His

Ser

Cvz

v Gly

Lyg als

Gin

Thy

85

Serr

Lys

Rep |

Lws

Ti
g

Pro

Thr

Yl

Asn

&in

Gl

Leu

Aln

B

Gly

120

Val

PFhe

¥al

¥al
208

Fro

e

R ]
PRy

Pre

Glu

Asp

Gla

Tep

105

Pro

- Thy

Thy

Pro

Thy
i85

Fhy

The

Asp T

80

61y

Sen

Ala

Yal

Ala

170

¥al

Asp Hig

186

Lew lvs

Tyy Thr

Gla Giy

Thy Tyr

54}

Sur Val

Gln Gly

¥al Phe

ala Lsw

1440

Yal lLen

Proe Ser

Lys Proe

Ser Trp
5

Lys

Phe

Lt

Ala

Ser T

&la ¥al

The
Pro

Gly

Gln

o &
hal S LS,

205

Pro &

The
30

Gl

Glo 4

i o1

Leg
IRES

- Ala

Cipner
ke

P o
s

Val

Lew Als

Cyg

Sy

Lon

Gly

G Ner

175

Fhe

- Thy

Ala

v Pho

Tyr

80

Thr

Pra

¥al

Ala

160

Gly

Gly

s
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[0096]

Yal Asp lys The
210

15
2243
PRT
AT R

BN

L2200
A 5} e LRI ) Se R 00
SBRAY R

<4 105

Gfi, g ¥al Gln Leu

Val Gla Arg

Ser ¥al Lys Val S

20

Gly Met Asn Tep

QT
S

Gly Trp e Asn”

Lys &ly Are Phe
85

Lew Gln {le Ser

Gl Arg Glo Gly
160

Val Ser Ser Ala

Cyy Ser Arg Ser
.

Lys dsp Tyvr Phe

145

Lair Thy See Gly

Y¥al T

Gly

Rayp

Thr 8§

}}3—,\0

Yal

218

Gin Ser 6

al Arg Gin

> Tyr “thry 6

¥ Ala

Ala
40

- Lew

Lys &la

Val bev

Thr Lys

Glu Pro
150

His The

Asn

{1y
120

Ser T

Val T

Pho

187

o
e
7

¥y Pro

Ser

Pro

vy The

Asp

Glo

Trp

105

Pro

Pray

Gla
10

Gly

Gly

Thr
Asp
G

Gly

Sor

r Ala

= Val

Leu

Gluo

Gln

¥l

Sor
185

3 Val

Lys

vr Thre

(ily

> Tyr

80

Val

A } o

Gly

Bhe

Lo G

Trp

Loy

Lys

Phe

Lau

Yal

The

Pro &

Thr A

3¢

Glu

a Hlu

<t Thr

Ter

Loy
JREE

bau

¢ Ly

Az Ser

e 853

Ser

Tep

Asp

Ala

Tyr €

95

Yal 1

Ala

Leu

Gly

Ser

Ter

Mat

Phe

Tyr
&0

Pyro
Yul
Aé\ 1 &
il

Gly
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165 170

Lew Tyr Ser Leu Ser Ser ¥al ¥al Thr ¥al
186 185

Thy Lys The Tvr Thy €rs dsn Val Asp His
195 200

Yal &sp Lyg dpg Val Glu Ser Lys Ter Gly
210 215

210 106

219

A3y HHREK
2400 106
Gl Yal Glo len Valb Glo Ser Gly Pro Glu

i 3 }{}
[0097]

Sar Val Lvs Val Ser Cyg bys Ala Ser Gy 1

2 35

Gly Met Asn Trp Yal Avg Gln Ala Pro Gly

a3 40

Gly Trp e Asn The Ter Thr Gly Gly The T

50 59

70

Leu Glo fle Ser Ser Leu Lys Ala Glu &sp
85H 96

Glu Arg 6lu Gly Gly Val Ser Asn Trep Gly
160 135

Val Ber Ser Ala Ser Thr Lys Gly Pro Ser

its 120

188

g% Gly &vg Phe Val Phe Ser Leu Asp The
5

};31"{‘} ‘..\ EX

Pro

Pra

Fra

220

Lag Fs

Gin (

Ly ey

£33

Thy

Gin 6

Vad

Ma

Phe

175

Ser Sur Leu

Ser Asa Thre |

208

¢ Lo

‘.1’: 5

Ala

Sar

Val

v The

ACH

Pra €

o Thr

36

Glu

Glu

Thr

"E‘ ‘VI-

Lon

P18

Leg

Trp

Asp

Ala 1

.’E'.y},_,’
Wi

¥al

Als

Gly

v dla

det

vs

Thy

E,}v ey
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Cys Ser Arp Ser
130

lys Asp Tyr Phe

Law The Ser Gly

Leu Tyr Ser Len
180

The Lys The
185

Yal Asp Lys Arg

e
218
PRY

2200
':.(;)}/}5\‘

RO P

TR

480> 107

Gla Val Gin Leu

Lys Val
24

Ser Val

Gly Met Aasn Top
o
e

Gly Tep e Asn B

Lys Gly dve Phe
65

Lew Gin 1le Ser

Ter Ti

5

Ser Glu

135

Prao

ix Thr

Glu

&in

Cys

Arg

- Ty

Phae
TH

ar Leu

sr Val

e Cys Asy

Gin

25 et
Ty o
i

Sey

Lars

v Ada

Ser Thr

¥al Thr

Phe Pro

Y¥al Thr \

185

Ala

PR
=

b T
R
't

¥al

al Pro

Val Asp Hig Lys

200

w obys Tyre

= Gly Fro

o

bz 27
i

Ala Bro
40

Gly Glu T

Lear Asp T

Ala Glu

189

Pro

Leu Lys

Tyr 1

(:in

= Thr

Gly

Asn

Gin

Soep

Sep
205

Lys

e Phe

Thr Ala Val

Cys Leu

Ser Gly

Ser Ser
175

Ser Ley
1)

Ash Thy

Yal

Ala

160

Gly

Gly

Lys

Pro Gly &ls

The Asn
230

Glu Tep

Gin Asp

s The Aly

Ter

Mat

Pl

Tyr Tyr Cys
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[0099]

Glu Arg Glu Gly

Yal Ser Ser Ala

Cys Ser Arg Ser
I

o Asp Tyr Phe

pack <)

Low The Ser Gly

Leu Tyr Ser Leu
180

Thr Lys Thy Tyr

Val Asp Lys Arg

1O
217

PRY
AT E

A0 108
Gla Val Gin Lea

1

Ser Val lys ¥al
20

Gly Met Asn Trp
35

40

Gly Yal Ser Asn Trp Gly Gio 6ly Thr Len
{05

Ser Thr lys Gly Pro Ser

120

Thy Rer Gluy Ser Thr Ala

135

Pro §lu Pro ¥al Thre Val Ser

&0

155

Val His Thr Phe Pro Ala ¥al

178

Ser Ser Val ¥al Thy ¥Yal Pro
185

Thr Cys Asn Val Asp His

200

Yal Gla Ser Lvs Tyr Gly

215

140

Try Asn

Lt Gln

Ala Leau Gly

Ser Sar

20

¥al Gl Ser Gly Pro Glu Len Lys Ly

10

7

Lys Pro Ser

S

Ser Uys Lys Ala Ser &6ly Tyr Thry Phe

Lin

Val Phe Pro Leu
125

Cos

Ser

Sey

S
150

Asn

Val

Als

Gy

Sey

175

Lew

Thy

Thr
Pro
Y¥al
Ala
160
Gly

Gly

Lys

Pro Gly dla

15

The Asu Tyr

R0

Val &rg Gl &la Fro Gly Gln Gly Lew Glu Trp ¥et

44

190

45
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[0100]

Gy

6

Ley

Val

Cys

peck e )

Lew -

Ly

Thr

Tep e !

a0

Gly &rg ¥

Glu lle

Arg Glu

Ser Sep
115

Ser Ave

13

ya Asp Iyr i

Ty Ser

105

dup Lyx &

219

109
216
PRY

L0008

Ser

Gly
LG8

Ala &

Ser

Ser Gly “ & :

Leu
180

Thy Tyr

ATFPH

Gl ¥al Ghn Leo

Thy Tyr

» Val Phe §

0

iz Sl

Ser Leu Lys

Gly Val

Thr Der

a Pro Glu

a0

Ser Val Vs

Thr Cys

5 ¥al Gl

Ser

.
& [ ER =]
T LY S

Glu

135

Pro

8 The

dan Val

v Gly Glu

o Lew Asp

Ala Glu

Azw Trp
105

Gly Pra §

120

Sar Thr

¥al Thr

Phe Fro

Sey Lvs

215

Thy

Thr S

Asp
G0

Gly

Ala
174

by Val

sp Mia

The Tye Als

" Vald

~3 27
oty R )
=

Thy Ala

Gin Gly

- Yal Phe

dla Leu
148

Ser Tryp

15k

¥al Lew

Pra Sep

Lys Pro

Ser

¥al

The

Pee

Gily

Asn

Glin

Sarp

Sar
05

Thre

Tye

fon

L

Loy

Ser 4

Ala

Tyr

a5

Val

Ala

c Len

v Thr

Phe

E }‘,Y;

R0

Gy

The

Pra

Y¥al

CAla

teh

Glv

Gly

Lys

Yal Gln Ser Gly Pra Glu Len Lys Lys Pro Gly Ala

191
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[0101]

i

N T
Ykt

85

Len

Gia

Lys

Lys
145

> {rp

50

Gln

Arg

o
S

139

Axp

0 Thr

Leawt Tye

Val

Ligs

Asn
35

fia

Yal
o0

Tep

Asn T

g Phe

e Sep

tla

gy Bep

15

Arg

Ty

Sep

The Tyvr 7

198

Asp Lys

210

Gly
100

Alw

Phe

poc |

Ser

Val

Yal

Ser

iy

Seyp

PFro

Yud

inh

Len Ser

180

- ¥al

Cya

Koy
)’%‘})g

> Tyr

Pha
Kt

Lau

Yal

Lys
Glu
Thr

Sep

Thr Lys

= ys A

tdu

sy g

135

Py

Thr

e Val

Sap
2IH

Als

&la
44

Gly

Lon

Ala

w AR

Gily
120

Ser T

Yal

Ser 6

25

Pro

Gl 1

Gla
Trp

105

Pro

Thy

Phe Pro

¥al

Val
200

The

Asp

192

The

Asp

Q0

Gly

Sew

Val

His

¢ Tyr

Gily

r Thr

w3 o
2 i

Thy

Thy

Gy

.-i,\}?r,

60

Yal

Ala

Gln Gly

Vil

Qer

Y¥al

P

Lys

Phe

4 ey

140

Trp

Ley

Se

Fro

Phe

L

Aly

Yl

Thy

Pee

Gly

dsn B

Gin S

205

Thr

36

Gin

Glu

Thy

Ly

Leu

P10

Lag

Asn

Tep

Asp

Al

Yarl

Ala

vy L

ver |

190

Gily

:I: }: -

Mt

The

Pro

Varl

Alu

160

Gly
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[0102]

221
17

bt
s

A0 110

PN

SERER

Gia Val Gln Leu

1

Ner

Gly

Gly Tr

fvs

65

e

Glo

Val

Oy

145

e

Lot Ty

Yal lys

Mot Asp

Gly Arvg

Gin Ile S

Arvg Glu

Sap Rer
113

Jer Arg

g Asp Ter

Thy Sar

Val
20

Ten

¢ Asn

Phe

100

Ala

Phig

Gy

wr Leu

180

thy

Gin

r Cys

al Arg

Tve

al Phe

Fro

¥al

165

7l

vt Lo

- ¥al

> thre Ly

R

Glu
154

His T

s ey

Ser
fvs
Gin
Thr
Ser

Les

Ser

Gla §

135

P

Gly

,
Aln

i
Ala

40

o

e
e

#
A

Asn

s Gl

120

Ber

Yal '’

v Phe

¥al Val

Pro

Glu

Aap

la B

Trg
105

Proo o

The

Pro

{85

193

Gla
14

Gly T

Gly

Thr

Thr

Asp

g0

Gly

Ala

v Val

HESie

- Ty

Gln Gly

Thy

Ser

FEe

Phe

al Sap

Thy Ala
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