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MONOCLONAL ANTIBODIES, COMPOSITIONS AND METHODS FOR
DETECTING COMPLEMENT FACTOR D

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims the benefit of U.S. Provisional Application No.
63/066,942 filed August 18, 2020, US. Provisional Application No. 63/066,948, filed

2021,

>

Auagust 18, 2020, and U.S. Provisional Application No. 63/197,833 filed June 7

which are hereby incorporated by reference tn thewr entivety.

FIELD OF THE INVENTION
The present invention relates to monocional antibodies and compositions
comprising such antibodies for use in detecting the presence and amount of mature Factor

D and Pro-Factor D,

STATEMENT REGARDING SEQUENCE LISTING
The sequence listing associated with this application is provided in text format in
lieu of a paper copy and is hereby incorporated by reference into the specification. The
name of the text file contatning the sequence histing is:
MP 1 0316 PCT Sequence Listing 20210816 ST25. The text fileis 139 KB; was
created on August 16, 2021 and s being submiited via EFS-Web with the filing of the

specification.

BACKGROUND

The complement system supports innate host defense against pathogens,
dysregulated and unabated complement activity can also function as a major driver of
autoimmune disease, causing unchecked propagation of inflammation and tissue
destruction. However, dysregulated and unabated complement activity can also function
as a major driver of disease, causing unchecked propagation of inflammation and tissue
destruction. The alternative pathway of complement (APC) 1s typically described as a
downstream amplifier of complement activity, increasing the host immune response
following activation of complement via the classical and lectin pathways. However, the

abiitty of the APC to create a positive feedback loop of protease complexes with activity
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that drives the formation of new complexes of the same type is unique within the
complement pathways (Lachmann PJ, Adv fmmmuno! 104:115-49, 2009},

Complement Factor D (CFD) is a serine protease that is essential for activation of
the APC. Factor D cleaves factor B bound to C3b, generating the C3b/Bb enzyme which
is the active component of the alternative pathway C3/C5 convertases. While CFD is
expressed as an inactive zymogen (referred to herein as “Pro-Factor D7), 1t circulates o
plasma predominantly as a cleaved, mature serine protease {referred to herein as “mature
Factor 137}, As described in WO2013/180834 and WQO2Z013/192240, it has recently been
determined that MASP-3 is respousible for the conversion of complement factor B (CFD)
from the zyvmogen form of the protein (Pro-Factor D) to the active form (mature Factor
13y, thus placing the MASP-3 protein at a key upstream regulatory step for the APC. As
further described 1n WO2018/026722, hereby incorporated herein by reference, numerous
high affinity anti-MASP-3 inhibitory antibodies have been generated that bind the serine
protease domain of MASP-3 and inhibit its catalytic activity.

A current problem in the area of complervent research is that anti-Factor D
antibodies in commercially available test kits do not differentiate between Pro-Factor D
and the active form (mature Factor D). In a wild-type amimal or buman plasma, the large
majority of systemic CFD has already been processed to the mature form by in vive
MASP-3 activity, making # vifro assessment of APC inlubition by MASP-3 inhibitors
using traditional assays impossible. Therefore, a need exists for detection reagents and
assays for measuring the presence and amount of Pro-Factor D and/or mature Factor D in
a biological saraple for use as a biomarker of APC status and thereby allowing for én vitro

assessment of APC inhubition by MASP-3 inhibitors.

SUMMARY

This summary s provided to introduce a selection of concepts in a sumplified
form that are further described below 1n the Detailed Description. This summary s not
intended to identify key features of the claimed subject matter, nor is it intended to be
used as an aid in determining the scope of the claimed subject matter.

The present invention addresses the need for detection reagents and assays for
measuring the presence and amount of Pro-Factor D and/or mature Factor D in a

biological sample.
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in ong aspect, the present disclosure provides an isolated antibody, or antigen
binding fragment thereof, that specifically binds to an epitope in the amino-terminal
region of human mature Factor D, wherein the epitope comprises or consists of the amino
actd sequence HLGGREA (SE(Q ID NO:5). In one embodiment, the isolated antibody or
fragment thereot specifically binds human mature Factor D {SEQ 1D NO:3) and does not
bind to buman Pro-Factor B (SEQ 1D NG:2). In one embodiment, the antibody is a
monoctonal antibody. In one embodiment, the present disclosure provides a mucleic acid
molecule encoding the CDRs of a heavy chain variable region and/or the CDRS of a light
chain variable region of an antibody, or fragment thereof, that specifically binds human
mature Factor D.

in angther aspect, the present disclosure provides an isolated antibody, or antigen
binding fragment thereof, that specifically binds to an epitope on the activation {(“Prg”}
peptide of human Factor D, wherein the epitope comprises or consists of “APPRGR”
{SEQ ID NO:4). In one embodiment, the antibody specifically binds to human Pro-
Factor B (SEQ 1D NO:2) and does not bind to mature Factor D (SEQ 1D NO:3). In one
embodiment, the antibody is a monoclonal antibody. In one embodiment, the present
disclosure provides a nucleic acid molecule encoding the CDRs of a heavy chain variable
region and/or the UDRs of a light chain variable region of an antibody, or fragment
thereof, that spectfically binds human Pro-Factor D.

In another aspect, the present disclosure provides a kit for detecting the presence
or amount of mature factor D and/or Pro-Factor D in a test sample, said kit comprising {(a}
at least one container, and {b) at least one antibody, or fragment thereof, that specifically
binds human mature Factor D and/or Pro-Factor D,

In another aspect, the present disclosure provides an isolated antibody or antigen-
binding fragment thereof that binds to an epitope shared by human mature Factor B3 and
human Pro-Factor D, wherein the antibody comprises a binding domain comprising HC-
CDR1, HC-CDRZ and HC-CDIR3 10 a heavy chain variable region selected from the

group consisting of SEQ 1D N{:s 85-88 and comprising LC-CDR1Y, LC-CDRZ and LC-
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CDR3 in a light chain variable region selected from the group consisting of SEQ 1D NO:s
&9-93, wherein the CDRs are numbered according to the Kabat numbering system.

in another aspect, the present disclosure provides a method of determining the
presence or amount of mature Factor D in a test sample, the method comprising{a)
contacting a test sample with a mature Factor D-specific monoclonal antibody or antigen-
binding fragment thereof, in an in viiro immunoassay; and (b} detecting the presence or
absence or amount of the antibody or fragment thereof bound to mature Factor D,
wherein the presence of binding indicates the presence or amount of mature Factor D in
the sample; wherein the anti-buman mature Factor B-specific antibody or antigen binding
fragment thereof binds to an epitope in the N-terminal region of mature Factor D, set
forth as amino acids ILGGREA (SEQ 1D NO:5).

In another aspect, the present disclosure provides a method of determining the
presence or amount of Pro-Factor I3 in a test sample, the method comprising: (a)
contacting a test sample with an anti-human Pro-Factor D-specific monoclonal antibody
or antigen-binding fragment thereof, in an i vifro immuncassay, and (b} detecting the
presence or amount of the antibody or fragment thereof bound to Pro-Factor D, wherein
the presence of binding indicates the presence or amount of Pro-Factor D in the sample;
whereiny the anti-human mature Pro-Factor D-specific antibody or antigen binding
fragment thereof specifically binds to an epitope in the activation {"Pro”) peptide of
human Factor I, set forth as “APPRGR” (SEQ 1D N4},

in another aspect, the present disclosure provides a method of assessing the extent
of alternative pathway complement (APC) activation in a test sample comprising: {(a)
providing a test sample; (b} performing an tmmunocassay comprising at least one of: {i}
capturing and detecting mature Factor D in the test sample, wherein mature Factor D is
either captured or detected with a mature Factor D-specific monoclonal antibody or
fragment thereotf that specifically binds to an epitope in “ILGGREA” {SEQ ID NO:5)
present in mature Factor D, but does not bind to Pro-Factor I, and/or (1) capturing and

detecting Pro-Factor D in the test sample, wherein Pro-Factor ¥ is either captured or
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detected with a Pro-Factor D-specific monoclonal antibody or fragment thereof that
specifically binds to an epitope on the activation (“Pro”} peptide “APPRGR” (8EQ 1D
N{¥4} present in Pro-Factor D, but does not bind to mature Factor 3, and (¢} comparing
the level of mature Factor D detected in accordance with (b){(i) with a predetermined level
or control sample and/or comparing the level of Pro-Factor I¥ detected in accordance with
{b{11} with a predetermined level or control sample, wherein the level of mature Factor D
and/or Pro-Factor D detected in the test sample ts indicative of the extent of alternative
pathway complement activation.

in another aspect, the present disclosure provides a method for monitoring the
efficacy of treatment with a MASP-3 inhibitory antibody tn a mammalian subject, the
method comprising: (a) administering a dose of a MASP-3 inhibitory antibody to a
mammalian subject at a first point in time; (b} assessing a first concentration of manire
Factor I3 and/or Pro-Factor I3 in a biological sample obtained from the subject after step
{a), (¢} treating the subject with the MASP-3 inhibitory antibody at a second point in
time; {d} assessing a second concentration of mature Factor D and/or Pro-Factor B in a
biological sample obtained from the subject after step {¢); and (¢} comparing the level of
mature Factor D and/or Pro-Factor D) assessed in step (b} with the level of mature Factor
I} and/or Pro-Factor I3 assessed in step {d} to determing the efficacy of the MASP-3
inhibitory anttbody in the mammalian subject.

In another aspect, the present disclosure provides a method of treating a
mammalian subject suffering from, or at risk of developing an alternative-pathway
disease or disorder, comprising admunistering a MASP-3 inhibitory antibody to the
subject if the subject is determined to have: (i} a lower or decreased level of Pro-Factor B
in one or more sampies taken from the subject compared to a predetermined Pro-Factor D
fevel or compared to the Pro-Factor D level in one or more control samples: and/or (it) a
higher or tncreased level of mature Factor I in one or more samples taken from the
subject compared to a predetermined mature Factor D level or compared to the mature

Factor D fevel in one or more controf samples,
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in another aspect, the present disclosure provides a pharmaceutical composition
comprising a MASP-3 inhibitory antibody i an aqueocus solution comprising a buffer
system having a pH of 6.0+5%, 20+5% oM histiding, 1006+5% mg/ml sucrose, and
0.035%+5%, polysorbate 80 wherein said MASP-3 inhibitory antibody is included at a
concentration of 110 mg/mi+53%, and wherein said MASP-3 inhibitory antibody
comprises a heavy chain variable region comprising a HC-CDR1 comprising SEQ ID
N{(:231 (GKWIE), a HC-CDBR2 comprising SH( D N{»234
{(FILPGTGSTNYNEKFKG) or SEQ ID NO:235 (BEILPGTGSTNYAQKFQG); and a HO-
CDR3 comprising SEQ D NO:238 (SEDV); and a light chain variable region comprising
a LC-CDRT comprising SEQ ID NG:239, a LC-CDR2 comprising SEQ 1D NO:178
(WASTRES), and a LC-CBDR3 comprising SEQ ID NG:244 (KQSYNIPT}

In another aspect, the present disclosure provides an article of manufacture
containing a pharmaceutical composition comprising a MASP-3 inhibitory antibody,
wherein the MASP-3 inhibitory antibody is in a unit dosage form of from 10 mg to 1000

myg suitable for therapeutic administration to a human subject.

DESCRIPTION OF THE DRAWINGS

The foregoing aspects and many of the attendant advantages of this invention will
become more readily appreciated as the same become better undersiood by reference to
the following detailed description, when taken in conjunction with the accompanying
drawings, wherein:

FIGURE 1 is a diagram illustrating the classical, lectin and alternative
complement pathways.

FIGURE 2 provides the amino acid sequences of (i} human full-length Factor D
(SEQ 1D NO: 1), including the signal sequence aa 1-19 (shown in ttalic) and the activation
{pro} peptide underlined; (i) human Pro-Factor D (SEQ 1D NO:2), with the pro-peptide
underlined; and (111) human mature Factor D (SEQ ID NG:3).

FIGURE 3 provides an alignment of the amino acid sequences of pro-Factor B

from various species.
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FIGURE 4 graphically illustrates the fitration of anti-serum from representative
mouse #2 after immunization with a peptide corresponding to the N-terminus of mature
human factor D, as described in Example 1.

FIGURE 5 graphically illustrates the results of a capture ELISA assay in which
hybridoma supernatants were screened for binding to human mature-Factor D or human
Pro-Factor D when captured by a polyclonal anti-Factor D antibody AF1824 (R&D
Systems), as described in Example 1.

FIGURE 6A graphically illustrates the results of an ELISA assay with coated
polyclonal goat anti-buman CFD 1824 and detected with hybridoma supernatant 14A11
present in each condition described in Example 1. As shown in FIGURE 6A, hybridoma
supernatant 14A11 is capable of selectively detecting recombinant mature complement
factor D and does not detect recombinant pro factor D, as described in Example 1.

FIGURE 6B graphically illustrates the results of an ELISA assay with coated
polyclonal goat anti-human CFD 1824 and detected with hybridoma supernatant 6G6
present in each condition described in Example 1. As shown o FIGURE 6B, hybridoma
supernatant 0G6 is capable of selectively detecting recombinant mature complement
factor D and does vot detect recombinant pro factor I, as described in Example 1.

FIGURE 6C graphically illustrates the results of an ELISA assay with coated
polyclonal goat anti-human CFD 1824 and detected with monoclonal antibody mAb1824
{R&D» Systems) present in each condition described in Example 1. As shown in FIGURE
6C, monoclonal antibody 1824 (R&D Systems) detects both recombinant mature CFD
and recombinant active CFD and therefore 15 not capable of selectively detecting wature
CFD as compared to pro CFD, as described in Example 1.

FIGURE 7A shows an amino acid alignment of the heavy chain variable region
{VH) sequences for the anti-human mature-Factor D-specific clones: 6G6 VH (SEQ 1D
NO:12), 14A11 VH (SEQ ID NO:13), 27B3 VH (SEQ ID NO:14), 58F5 VH (SEQ ID
N(H1S), 49G3 VH (SEQ ID NO:16), and 10G1_VH (SEQ ID NO:17), as described in
Example 2.

FIGURE 7B shows an amino acid alignment of the light chain vanable region
{VL} sequences for the anti-human mature-Factor D-specific clones: 6Go VK (SEQ ID
NO:I8), 14A11 VK (SEQ ID NO:19), 27B3 VK. (SEQ ID NO:20), 58F5_VK: (SED
1D NO:21), 49G3 VK (SEQ ID NG:22), and 10G1 VK (SEQ ID NG:23), as described

in Example 2.
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FIGURE 8 graphically illustrates the detection (or lack thereof) of recombinant
human pro-Factor D or mature-Factor D with numerous candidate anti-human mature-
Factor-D-specific antibodies. As shown in FIGURE 8, all the purified antibodies tested,
namely 6G6, 14A11, 10G1, 49G3, 27B3 and 58F5, were found to be specific for the
mature form of Factor D, as described in Example 3.

FIGURE 9 graphically illustrates a titration of the serum of a represevtative
mouse #1189 after immunization with human mature Factor D in the presence of
recombinant mature Factor B} or recombinant pro-Factor D As shown in FIGURE 9, the
serum from representative mouse #1189 contains antibodies capable of binding to both
mature Factor D and pro-Factor D, as described in Example 4.

FIGURE 10A shows an amino acid alignment of the heavy chain variable region
{(VH) sequences for the anti-human Factor D clones: 3C3 VH (SEQ ID NO:835),
30HZ VH (SEQ D NO:BS), 11THT VH (SEQ ID NO:863, 1ZHIC VH (SEQ 1D NG:87),
and 7H2 VH (SEQ D NO:88), as described in Example 5.

FIGURE 10B shows an amino acid alignment of the light chain variable region
{VL} sequences for the anti-human Factor D clones: 3C5 VL (SEGQ 1D NO:89),
30HZ VL (SEQ ID NO:90), 11H1 VL (SEQ ID NO:91), 12H10 VL (SEQ ID NG:92)
and TH2 VL {SEQ ID N(:93}, as described in Example 5.

FIGURE 11A graphically illustrates the binding of recombinant hurnan pro-Factor
I} or mature-Factor I with candidate anti-human Factor I¥ antibody 3CS, demounstrating
that antibody 3C5 binds to both human pro-Factor D and mature-Factor D, as described
in Exarople S.

FIGURE 11B graphically illustrates the binding of recombinant human pro-Factor
D or mature-Factor D with candidate asti-homan Factor D antibody  12HI0,
demonstrating that antibody 12H10 binds to both human pro-Factor D and mature-Factor
D, as described in Example S.

FIGURE 12A graphically tllustrates the resulis of an ELISA assay in which the
recombinant anti-Factor D antibody 3C5 was coated onto the ELISA plate and allowed to
capture recombinant human and cynomolgus mature and pro-Factor I3 (huMat CFD, ¢y
Mat CFD, huProCFD and cyPro CFDY).  Also captured was Factor D-depleted human
serum (CFD Dpl serum) and a sample of pooled normal cynomolgus plasma (NCP),
Detection of captured Factor D was done with a mouse {g(G2a Fc version of anti-human

mature Factor D-specific mAb 14A11, as described 1o Exarople 6.

8-
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FIGURE 1ZB graphically illustrates the results of an ELISA assay in which the
recombinant anti-Factor Id antibody 12H10 was coated onto the ELISA plate and allowed
to capture recombinant human and cynomolgus mature and pro-Factor D (huMat CFD, ¢y
Mat CFD, huProCFD and cyPro CFD). Also captured was Factor D-depleted human
serum (CFD Dpl serum) and a sample of pooled normal cynomolgus plasma (NCP).
Detection of captured Factor D was doue with a mouse 1gG2a Fe version of anti-human
mature Factor D-specific mAb 14A11, as described in Example 6.

FIGURE 13 graphically ilusirates the detection of human and cynomolgus
monkey mature Factor D and Pro-Factor 3 with a combination of capture antibody 3CS5
{anti-human/cyno Factor D) and detection antibody 14A11 {(anti-human/cyno mature-
Factor D-specific) in an ELISA assay, as described in Example 6.

FIGURE 14 graphically illustrates a titration of the serum of a representative
mouse #2 after immunization with a synthetic peptide corresponding to amino acid
residues 26-32 of human complement factor D “ILGGREA” (SEQ D NO:5) in the
presence of recombinant mature Factor D or recombinant pro-Factor D, As shown i
FIGURE 14, the serum from representative mouse #2 contains antibodies capable of
selectively binding to mature Factor D as compared to pro-Factor D, as described in
Example 7.

FIGURE 15 graphically illustrates the results of a capture ELISA assay in which
hybridoma supernatants were screened for binding to human Pro-Factor DD or buman
mature-Factor D when captured by a polyclonal anti-Factor D antibody AF 1824 (R&D
Systems), as described 1n Example 7.

FIGURE 10A shows an amino acid alignment of the heavy chain variable region
{(VH) sequences for the anti-human Pro-Factor D-specific clones: 13F5 VH (SEQ ID
NO:136), 1FS VH (SEQ ID NO:137), 2A4 VH (SEQ ID NO:138), 20A1 VH (SEQ ID
NO:139), 13A10 VH (SEQ 1D NO:140) and 21H1 VH (SEQ ID NO:141), as described
in Example 8.

FIGURE 16B shows an amino acid alignment of the light chain variable region
{VL} sequences for the anti-human Pro-Factor D-specific clones: 18F5 VK (SEQ I NG
1142), 1F9 VK (SEQ ID NO:143), 2A4 VK (SEQ ID NO:144), 20A1 VK (SEQ ID
NO:145), 13A10_VK (SEQ ID NO:146), and 21H1_VK {S8EQ ID NO:147), as described

in Example 8.

-O.
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FIGURE 17A graphically illustrates the detection of recombinant human Pro-
Factor D with numerous candidate anti-human Pro Factor-D-specific antibodies.  As
shown in FIGURE 17A, all the purntfied antibodies tested, namely, 18FS, 1F9, 2A4,
20A1, 13A10, and 21H1, were capable of detecting the pro form of Factor D, as
described in Example 9.

FIGURE 178 graphically illustrates the detection of recombinant human mature-
Factor D with numerous candidate anti-human Pro Factor-Di-specific antibodies.  As
shown 1 FIGURE 178, none of the purified antibodies tested, namely, 18FS, 1F9, 2A4,
20A1, 13A10, and 21H1, were capable of detecting the mature form of Factor D, as
described in Exarmple 9.

FIGURE 18 graphically illustrates the detection of Pro-Factor Id and mature
Factor D in an ELISA assay with anti-Pro-Factor D antibody 21H1 as the coating
antibody and goat polyclonal anti-Factor D antibody AF1824 (R&D Systems) as the
detection antibody, as described in Example 9.

FIGURE 19 graphically dlusirates the detection of Pro-Factor I and mature
Factor D in normal human plasma (NHP), normal human serum (NHS) or Factor-D-
depleted serum (DBf-Dpl serum) an ELISA assay with anti-Pro-Factor D antibody 21HT as
the coating antibody and goat polyclonal anti-Factor D antibody AF1824 (R&D Systems)
as the detection antibody, as described in Example 9.

FIGURE 20 graphically tllustrates the amount of Pro-Factor b present tn Normal
Human Serum (NHS), Clg-Depleted Serum (Clg-Dpl), Factor D-Depleted Serum (Df-
Dply and 3MC-syndrome patient serum_as determined o an ELISA assay with anti-Pro-
Factor D antibody 21H1 as the coating antibody and goat polyclonal anti-Factor D
antibody AF 1824 (R&D Systems) as the detection antibody, as described in Example 9.

FIGURE 21A graphically illustrates the amount of mature Factor D} in a
cynomolgus monkey over a time period of 912 hours post treatment with representative
anti-MASP-3 mAbI3B1, as described in Example 11

FIGURE 21B graphically illustrates the standard curve as determined from a 4-
parameter logistics curve of cynomolgus recombinant mature Factor D dilutions, as
described in Example 11

FIGURE 22A graphically illustrates the conceniration of mature Factor B in

monkeys over a time period of 1344 hours atter subcutaneous (SC) or intravencus {(IV)

~10-~
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adnunistration of anti-MASP-3 mAbi13B1, as measured in an ELISA assay with mature
Factor D-specific antibody 14A11, as described in Example 12.

FIGURE 22B graphically llustrates the ex vivo alternative pathway activity (%
baseline) over a time period of 1344 hours after administration anti-MASP-3 mAbI3B1,
as determined in a Factor Ba assay, as described in Example 12.

FIGURE 23 graphically illusirates the PD-PD relationship of anti-MASP-3
mAbI3B1 effects on ex vivo alternative pathway activity and mature Factor D
concentration following & single intravenous bolus or subcutanecus admimstration in
monkey, as described in Example 12.

FIGURE 24 graphically illustrates the PK-PD relationship of the dosage of anti-
MASP-3 mAbI3B1 and the effect on mature Factor B (% baseline), as described n
Example 12

FIGURE 25A graphically tllustrates the concentration of mAbI3B1 in serum of
subjects over a time period of up to 84 days after intravenous (IV) administration of
MAbI3BI, as determined by ELISA, as described in Example 13

FIGURE 258 graphically illustrates the levels of mature Factor D in subjects over
a time period of 84 days afier tntravenous (IV) admimstration of anti-MASP-3 mAb
13B1, as determined i an ELISA assay with mature Factor D-specific antibody 14A11

used as a detection antibody, as described in Example 13

DESCRIPTION OF THE SEQUENCE LISTING

SEQ D NO:T human fuli-length Factor D amino acid sequence (ncluding the
signal sequence)

SEQ D NGO:Z human pro-Factor D anmuno acd sequence {(without signal
sequence)

SEQ ID NO:3: human mature Factor D amino acid sequence

SEQ I NG44 human pro peptide “APPRGR”, corresponding to residues 20-25 of
human full-length Factor D

SEQ ID NG5 human Mature Factor D N-termunal peptide (“ILGGREA”),

corresponding to residues 1-7 of human mature Factor D.

“11-
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SEQ ID

PCT/US2021/046250

NO:6  synthetic  ILGGREA  peptide-KLH

“ILGOREAGPOGPOAKFVAAAWTLKAAAKKC”Y
SEQ 1D NG:7: human MASP-3 protein
SEQ D NO:8: macaca full fength Factor

SEQ ID NO:9:
SEQ ID NO:10
SEQ ID NO:11

canis fuil-length Factor D
s ratius full-length Factor D

- mus full-length Factor D

Anti-human mature Factor D-specific mAbs. VH chains

SEQ ID NO:2
SEQ D NG:13
SEQ HY NGO 14
SEQ D NG 1S
SEQ ID NO: {6
SEQ ID NO:17

- mAb clone 6GO VH amino acid sequence

s mAb clone 14A11 VH amino acid sequence
-mAD clone 2783 VH amino acid sequence
cmAb clone 58F5 VH amino acid sequence

- mAb clone 49G3 VH amino acid sequence

- mAb clone 10G1 VH amino acid sequence

Anti-human mature Factor D-specific mAbs: VL chaing

SEQ D NG 18

SEQ D NO:19:
SEQ ID NO:20:
SEQ ID NO:21:
SEQ D NO:22:
SEQ ID NO:23:

- mAD clone 6G6 VL amino acid sequence
mAb clone 14A11 VL amino acid sequence
mAb clone 27B3 VL amino acid sequence
mAb clone 58F5 VL amino acid sequence
mAb clone 49G3 VL amino acid sequence

mAb clone 10G1 VL amino acid sequence

conjugate

SEQ 1D NOs:24-48: heavy chain FRs and CDRs from mouse anti-human mature

Factor D-specific mAbs

SEQ D NOs:49-64 light chain FRs and CDRs from mouse anti-human mature

Factor D-specific mAb

S

SEQ 1D NOs:65-69: CDR consensus sequences from mouse anti-human mature

Factor D-specific mAbs

SEQ ID NO:70:
SEQ D NG 7L
SEOQ D NGT72:
SEQ D NO:73:
SEQ ID NG:74:
SEQ D NOT75:

human Fg(G4 constant region

human [g(G4 constant region with S228P mutation
human IgK constant region

nucleic acid encoding 6G6 HC variable region
nucleic acid encoding 14A11 HC variable region

nucleic acid encoding 27B3 HC variable region

-17-
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SEQ ID NO:76: nucleic acid encoding S8FS HC variable region
SEQ H» NG.77: nucleic acid encoding 49G3 HC variable region
SEQ ID NO:78: nucleic acid encoding 10G1 HC variable region
SEQ ID NO:79: nucleic acid encoding 6G06 LC variable region
SEQ ID NO:80: nucleic acid encoding 14A11 LC variable region
SEQ 1 NO:&1: nucleic acid encoding 27B3 LC variable region
SEQ 2 NO:82Z: nucleic acid encoding 58F5 LC variable region
SEQ ID NO:33: nucleic acid encoding 49G3 LC variable region
SEQ ID NO:34: nucleic acid encoding 10G1 LC variable region

Anti-human Factor D {¢c-term) mAbs: VH chains

SEQ HY NG5 mAbD clone 305 VH amino acid sequence
SEQ ID NO:86: mAb clone 11HT VH amino acid sequence
SEQ ID NO:B7: mAb clone 12ZH10 VH amino acid sequence
SEQ ID NO:88: mAb clene 7TH2 VH amino acid sequence
Aunti-human Factor D (¢-term )y mAbs: VL c¢haing

SEQ D NG:89: mAb clone 3C5 VL amino acid sequence
SEQ ID NG90 mAb clone 30H2 VL amino acid sequence
SEQ ID NG9 mAb clone 11H1 VL amino actd sequence
SEQ ID NO:92: mAb clone 12H10 VL amino acid sequence
SECQ D NG:.93: mAb clone 7THZ VL amino acid sequence

SEQ ID NQOs:94-109: heavy chain FRs and CDRs from mouse anti-human Factor

D> o Abs that bind an epitope shared by mature Factor I3 and Pro-Factor D

SEQ ID NOs:110-126: light chain FRs and CDRs from mouse anti-human Factor
D mAbs that bind an epitope shared by mature Factor D and Pro-Factor D

SEQ 2 NOC:127: nucleic acid encoding 3C5 HC and 30H2 variable region

SEQ ID NO:128: nucleic acid encoding HIHT VH variable region

SEQ ID NO:129: nucleic acid encoding 12H10 VH variable region

SEQ ID NO:130: nucleic acid encoding 7TH2 VH variable region

SEQ H» NG:131: macleic acid encoding 3C5 VL variable region

SEQ 2 NO:132: nucleic acid encoding 30H2 VL variable region

SEQ ID NO:133: nucleic acid encoding 1HHT VL variable region

SEQ ID NO:134: nucleic acid encoding 12H10 VL variable region

SEQ W NO:135: nucleic acid encoding TH2 VL variable region

13-
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Anti-human Pro-Factor B-specific mAbs: VH chains

SEQ D NG:136:
SEQ ID NG:137:
SEQ I3 NG 138:
SEQ ID NO: 139
SEQ D NG 140,
SEQ D NG 141

mAb clone 18FS VH amino acid sequence
mAb clone 1F9 VH amino acid sequence
mAb clone 2A4 VH amino acid sequence
mAb clone 20A1 VH amino acid sequence
mAb clone 13A10 VH amino acid sequence

mAb clone 21HIVH amino acid sequence

Anti-human Pro-Factor D-specific mAbs: VL chains

SEQ I3 NG 142
SEQ D NO:143:
SEQ D NG 144
SEQ ID NG:145:
SEQ I3 NG 146:
SEQ ID NO:147:

mAb clone 18F5 VL amino acid sequence
mAb clone 1F9 VL amino acid sequence
mAb clone 2A4 VL amino acid sequence
mAb clone 20A1 VL amino acid sequence
mAb clone 13A10 VL amino acid sequence

mAb clone 21H1 VL amino acid sequence

SEQ 1D NOs:148-174: heavy chain FRs and CDRs from mouse anti-human Pro-

Factor D-specific mAbs

SEQ ID NOs:175-200: light chain FRs and CDRs from mouse anti-human Pro-
Factor D-specific mAbs

SEQ ID NO:201-205. CDR consensus sequences from mouse anti-human Pro-
Factor D-specific mAbs

SEQ ID NO:206 nucleie acid encoding 18F5 HC varnable region

SEQ D NO:207 nucleic acid encoding 1F9 HC variable region

SEQ ID NO:208: nucleic acid encoding 2A4 HC variable region

SEQ D NO:209: nucleic acid encoding 20A1 HC vanable region

SEQ 2 NO:2190: nucleic acid encoding 13A10 HC vanable region

SEQ ID NO:21E: nucleic acid encoding 21HT HC variable region

SEQ ID NO:212 nucleic acid encoding 18FS LC variable region

SEQ ID NO:213 nucleic acid encoding 1F9 LC variable region

SEQ H» NO:214: nucleic acid encoding 2A4 LC variable region

SEQ D NG:21S:
SEQ ID NG:21e:
SEQ IDNO:2IT:
SEQ D NG:218:

nucleic acid encoding 20A1 LC variable region
nucleic acid encoding 13A10 LC vanable region
nucleic acid encoding 21H1 LC variable region

roouse Ig(G2a constant region
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s mouse kappa Hght chain constant region

Anti-human MASP-3 inhibitory mAbs

SEQ ID NO:220
SEQ ID NO:221
SEQ ID NO:222
SEQ ID NO:223
SEQ ID NO:224

SEQ ID NG:225:

SEQ ID ND:226
SEQ ID NO:227
SEQ [D NO:228
SEQ ID NO:229
SEQ ID ND:230
SEQ ID NO:231
SEQ ID NO:232
SEQ ID NO:233
SEQ ID NO:234
SEQ ID ND:235
SEQ ID NO:23
SEQ D NO:237
SEQ ID NO:238
SEQ ID NO:239
SEQ ID NO:240
SEQ ID NO:241
SEQ ID NO:242
SEQ ID NO:243
SEQ ID ND:244
SEQ ID NO:245
SEQ [D NO:246
SEQ ID NO:247

" h4DS5 VH-14 VH

 h4D5 VL-1-NA

 h4D5 VH-19

- h10D12 VH-45

Ch10DI2 VL-21-GA

R10D12 VH-49

h13B1 VH9

' hi13Bi VL-1-NA

“h13B1 VH-10

'h4D5: 14 | NA HC-CDRI

- h10D12-45-21-GA HC-CDR1
- h13B1-9-1-NA HC-CDRI

- h4D5: 14 1 NA HC-CDR2

- h10D12-45-21-GA HC-CDR2
h13B1-9-1-NA HC-CDR2
h13B1-10-1-NA: HC-CDR2

- h4DS: 141 NA HC-CDR3

10D 12-45-21-GA HC-CDR3
“h13B1-9-1-NA HC-CDR3

- h4D5 141 NA LC-CDR]

- h10D12-45-21-GA LC-CDR1
- h10D12-45-21-GA LC-CDR2
- h4D5: 14 1 NA LC-CDR3

- h10D12-45-21-GA LC-CDR3
h13B1-9-1-NA LC-CDR3

- human Ig(G4 constant region with $228F and X mutation

- mAb clone 7TH2 HC FR3 amino acid sequence

- mAb clone 2A4 HC FR1 amino acid sequence
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DETAILED DESCRIPTION

As described in Examples 1-3, monocional anttbodies have been generated that
specifically bind to the N-terminal region of human mature Factor D and that do not bind
to Pro-Factor 3. As further described in Examples 3-8, monoclonal antibodies have been
generated that specifically bind to the Pro-peptide of Pro-Factor D and do not bind to
mature Factor . The mature-Factor D-specific monoclonal antibodies and the Pro-
Factor D-specific antibodies are useful for detection of the mature and/or the pro-form of
Factor Id in biological samples and may be used to determine the status of the Alternative
Pathway of Complement (APC) in a mammalian subject. As further described in
Examples 10-12, the mature-Factor D specific monoclonal antibodies may also be used to
determine the status of Factor D after treatment with a MASP-3 inhibitory agent which
inhibits the conversion of Pro-Factor D to mature Factor D Accordingly, in one
embodiment, the present invention is directed to monoclonal antibodies that specifically
bind to the N-terminal region of human mature Factor D and the use of these antibodies
in methods of detecting the presence or amount of mature Factor I in a biological
sample. In another embodiment, the present invention is directed to monoclonal
antibodies that specifically bind to the activation {pro} peptide of Pro-Factor I and the
use of these antibodies in methods of detecting the presence or amount of Pro-Factor D in
a biclogical sample. In another embodiment, the present invention 18 directed to the use
of mature-Factor-I3 specific monocional antibodies and/or the use of Pro-Factor-D-
specific monoclonal antibodies to measure the presence or amount of mature-Factor D
and/or Pro-Factor I in a mammalian subject before and after treatment with a MASP-3
inhibitory agent, such as a high affinity MASP-3 inhibitory antibody, wherein the MASP-
3 inhibitory antibody is capable of nhibiting the conversion of Pro-Factor I} to mature
Factor D and thereby inhibit the APC.

I DEFINITIONS

Unless specifically defined herein, all terms used heretn have the same meaning
as would be understood by those of ordinary skill in the art of the present invention. The
following definitions are provided in order to provide clarity with respect o the terms as
they are used in the specification and claims to describe the present invention.

The terms "antibody” and "tmumunoglobulin” are used interchangeably herein.
These terms are well understood by those in the field and refer to a protein consisting of

one or more polypeptides that specifically binds an antigen  One form of astibody
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constitutes the basic structural unit of an antibody. This form 1s a tetramer and consists of
two identical pairs of anttbody chains, each pair having one light and one heavy chain. In
each pair, the light and heavy chain variable regions are together responsible for binding
to an antigen, and the constant regions are responsible for the antibody effector functions,

As used herein, the term "antibody” encompasses antibodies and antibody
fragments thereof, detived from any antibody-producing mammal {e. g., mouse, rat,
rabbit, and primate including human), or from a hybridoma, phage selection, recombinant
expression or transgenic animals (or other methods of producing antibodies or antibody
fragments}, that specifically bind to an antigen, such as human Pro-Factor D set forth as
SEQ ID NO:2 {(e.g., an epitope in the Pro Peptide “APPRGR” set forth as SEQ 1D NG:4),
or human mature Factor D, set forth as SEQ 1D NO:3 (e.g., an epitope at the N-terminus
of mature Factor D comprising or consisting of “ILGGREA” set forth as SEQ 1D NO:5),
or that bind to an epitope shared by human Pro-Factor 3 and human mature Factor D
{e.g., an epitope in the C-terminal region of Factor P (e.g., amino acids 8 t0 228 of SEQ
D NG:3) [tis not intended that the term “antibody” be lirnited as regards to the source
of the antibody or manner in which it is made (e.g, by hybridoma, phage selection,
recombinant expression, fransgenic animal, peptide synthesis, ete). Exemplary antibodies
include polyclonal, monoclonal and recombinant antibodies; multispecific antibodies
{(e.g., bispecific antibodies); humanized antibodies; fully human antibodies, murine
antibodies; chimeric, mouse-human, mouse-primate, primate-human monoclonal
antibodies; and anti-idiotype antibodies, and may be any intact molecule or fragment
thereof As used herein, the term “antibody” encompasses not only ntact polyclonal or
monochonal antibodies, but also fragments thereof (such as dAb, Fab, Fab', F(ab)y, Fv),
single chain (ScFv), synthetic variants thereof, naturally occurring vanants, fusion
proteins comprising an antibody portion with an antigen-binding fragment of the required
speciticity, humanized antibodies, chimeric antibodies, and any other modified
configuration of the immunoglobulin molecule that comprises an antigen-binding site or
fragment (epitope recognition site) of the required specificity.

As used herein, the term "antigen-binding fragment” refers to a polypeptide
fragment that contains at least one CDR of an immunoglobulin heavy and/or light chains
that specifically binds to an antigen such as human Pro-Factor B3 set forth as SEQ ID
N2 {e.g., an epitope in the Pro Peptide “APPRGR” set forth as SEQ 1D NO:4), or

human mature Factor D, set forth as SEQ ID NO:3 {e.g., an epitope at the N-terminus of
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mature Factor D comprising or consisting of “ILGGREA” set forth as SEQ ID NO:5), or
an epttope shared by human Pro-Factor Id and human mature Factor D {e.g., an epitope in
the C-terminal region of Factor D (e.g., amino acids 8 10 228 of SEQ 1D NO:3). In this
regard, an antigen-binding fragment of the herein described antibodies may comprise 1,
2,3,4,5, orall 6 CDRs of a VH and VL sequence, suchas |, 2,3,4, 5 or 6 CRS of a
VH and VL sequence from the disclosed anti-human Factor D antibodies set forth herein.

As used herein the term “anti-Factor D} monoclonal antibodies” refers to a
homogenous antibody population, wherein the monoclonal antibody is comprised of
amino acids that are involved in the selective binding of an epitope on human Factor D,
such as human Pro-Factor D set forth as SEQ ID NO:2 (e.g., an epttope in the Pro Peptide
“APPRGR” set forth as SEQ H N4}, or that specifically bind to human mature Factor
D, set forth as SEQ ID NO:3 {e.g, an epitope at the N-terminus of mature Factor D
comprising or consisting of “HLGGREA,” set forth as SEQ 1 NG5}, or that bind to an
epttope shared by human Pro-Factor D and human mature Factor D {e.g., an epitope in
the C-termunal region of Factor D {e.g., amino acids 8 to 228 of SEQ ID NO:3). The term
"monoclonal antibody” encompasses not only intact monocclonal antibodies and full-
fength monoclonal antibodies, but also fragments thereof (such as Fab, Fab', F{ab™, Fv),
single chain (ScFv), variants thereof, fusion proteins comprising an antigen-binding
portion, humanized monoclonal antibodies, chimeric monocional antibodies, and any
other modified configuration of the immunoglobulin molecule that comprises an antigen-
binding fragment {epitope recognition site} of the required specificity and the ability to
bind to an epitope.

As used herein, the modifier "monoclonal” indicates the character of the antibody
as being obtained from a substantially homogenous population of antibodies, and is vot
intended to be limited as regards the source of the antibody or the manner in which it is
made {e.g., by hybridoma, phage selection, recombinant expression, transgenic anirals,
gtc.}. The term includes whole immunoglobulins as well as the fragments etc. described
above under the definition of "antibody". Monoclonal antibodies can be obtained using
any techuique that provides for the production of antibody molecuies by continuous cell
lines in culture, such as the hybridoma method described by Kohler, G, etal,
Nature 256:495, 1975, or they may be made by recombinant DNA methods (see, eg.,
U.S. Patent No. 4,816,567 to Cabilly). Monoclonal antibodies may also be isolated from

phage astibody libraries using the techniques described in Clackson, T., etal,
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Narture 352:624-628, 1991, and Marks, J. D, et al | ./ Mol Biol 222:581-597, 1991 Such
antibodies can be of any immunoglobulin class including Ig(, 1M, IgH, IgA, IgD and
any subclass thereof

The recognized immunoglobulin polypeptides include the kappa and lambda light
chains and the alpha, gamma (IgG1, 1gG2, 1gG3, IgG4), delta, epsilon and mu heavy
chains or equivalents in other species. Full-fength iromunoglobulin "lhight chatns” {(of
about 25 kDa or about 214 amino acids} comprise a variable region of about 110 aming
acids at the NH,-terminus and a kappa or lambda constant region at the COOH-terminus.
Full-length immunoglobulin "heavy chains” {(of about 50 kDa or about 446 amino acids)
similarly comprise a variable region {of about 116 amino acids) and one of the
aforementioned heavy chain constant regions, e.g., gamma {of about 330 amino acids).

The basic tour~chain antibody unit is a heterotetrameric glycoprotein composed of
two identical light (L) chains and two identical heavy (H) chains. An IgM antibody
consists of 5 of the basic heterotetramer units along with an additional polypeptide called
the J chain, and therefore contains 10 antigen binding sites. Secreted IgA antibodies can
polymerize to torm polyvalent assemblages comprising 2-5 of the basic 4-chain units
along with J chain. Each L chain is linked to an H chain by one covalent disulfide bond,
while the two H chains are linked to each other by one or more by one or more disulfide
bonds, depending on the H chain isotype. Each H and L chain also has regularly spaced
intrachain disulfide bridges. The pairing of a VH and VL together forms a single antigen-
binding site.

Each H chain has at the N-terminus, a variable domain (VH)}, followed by three
constant domains (CH) for each of the « and v chains, and four CH domains (CH) for p
and € 1sotypes.

Each L chain has at the N-terminus, a variable domain (VL) followed by a
constant domain (CL} at its other end. The VL is aligned with the VH and the CL i3
aligned with the first constant domain of the heavy chain (CH1}). The L chain from any
vertebrate species can be assigoed to one of two clearly distinct types, called kappa (k)
and lambda (1}, based on the amino acid sequences of their constant domains (CL).

Depending on the amino acid sequence of the counstant domain of their heavy
chains (CH), immunogiobulins can be assigned to different classes or isotypes. There are
five classes of immunoglobulins:  IgA, 1gDh, IgE, 1gG and IgM, having heavy chains

designated alpha (o), delta (0), epsilon (g}, gamma {y) and mu {y), respectively. The v
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and « classes are further divided into subelasses on the basis of minor differences in CH
sequence and function, for example, humans express the following subclasses: Ig(Gl,
12, 1¢G3, 1gG4, IgAl and IgA2.

For the structure and properties of the different classes of antibodies, see, eg.,
Basic and Clinical Immunology, 8th Edition, Daniel P. Stites, Abba [ Terr and Tristram
(. Parslow (eds); Appleton and Lange, Norwalk, Conn., 1994, page 71 and Chapter 6.

The term "variable" refers to that fact that certain segments of the V domains
differ extensively in sequence among antibodies. The V domain mediates antigen
binding and defines specificity of a particular antibody for its particular antigen.
However, the variability is not evenly distributed across the 110 amino acid span of the
variablie domains. Rather, the V regions consist of relatively invariant stretches called
framework regions (FRs) of 15-30 amino acids separated by shorter regions of extreme
variability called "hypervariable regions” that are each 9-12 aming acids long. The
vartable domains of native heavy and light chains each comprise four FRs, largely
adopting a beta-sheet configuration, connected by three hypervariable regions, which
form loops connecting, and in some cases forming part of, the n-sheet structure. The
hypervariable regions in each chain are held together wn close proxamity 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 etal, Sequences of Proteins of
Immunological Interest, 5th Ed. Public Health Service, National Institutes of Health,
Bethesda, Md {1991)). The constant domains are not mvolved directly in binding an
antibody to an antigen, but exhibit various effector functions, such as participation of the
antibody dependent cellular cytotoxicity (ADCC).

As used herein, the term "hypervariable region” refers to the amivo acid residues
of an antibody that are responsible for antigen binding. The hypervariable region
generally comprises amino acid residues from a "complementary determining region” or
"CDBR" (1.e., from around about residues 24-34 (1.1}, 50-56 (1.2} and 89-97 (L3} in the
light chain variable domain, and around about 31-35 (H1), 50-66 (H2) and 95-102 (H3} in
the heavy chain variable domain when numbering in accordance with the Kabat
numbering system as described in Kabat, et al., Seguences of Proteins of immunoclogical
Interest, 5th Ed. Public Health Service, National Institutes of Health, Bethesda, Md
{1991}y, and/or those residues from a "hypervariable loop" {(i.e., residues 24-34 (L1}, 50-

56 (L.2) and 89-97 (1.3} in the light chain variable domain, and 26-32 (H1), 52-36 (H2)
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and 95-101 (H3) in the heavy chain variable domain when numbered tn accordance with
the Chothia numbering system, as described in Chothia and Lesk, J Mol Biol. {96901~
917 (1987)); and/or those residues from a "hypervariable loop"/CDR (e.g., residues 27-38
(L1}, 56-65 (L2) and 105-120 (1.3} in the VL, and 27-38 (H1), 56-65 (H2), and 105-120
(H3} in the VH when numbered in accordance with the IMGT numbering system as
described in Lefranc, J.P ., et al., Nucleic Acids Res 27:209-212; Ruz, M., et al |, Nucleic
Acids Res 28:219-221 (2000)).

As used herewn, the term "antibody fragment” refers to a portion denived from or
related to a full-length anti-Factor I antibody, generally including the antigen binding or
variabie region thereot. Hlustrative examples of antibody fragments include Fab, Fab'
Flabyy, F(ab'yy and Fv fragments, scFv fragments, diabodies, linear antibodies,
single-chain antibody molecules, bispecific and multispecific antibodies formed from
antibody fragments.

!

As used herein, a "single-chain Fv" or "scFv" antibody fragment comprises the
Vi and V[ domatns of an autibody, wherein these domains are present in a single
polypeptide chain. Generally, the Fv polypeptide further comprises a polypeptide linker
between the Vg and Vi domains, which enables the scFv to form the desired structure
for antigen binding. See Pluckthun in The Pharmacology of Monoclonal Antibodies,
Yol. 113, Rosenburg and Moore eds., Springer-Verlag, New York, pp. 269-315 (1994}
"Fv" 15 the nunimurm antibody fragment that contains a complete antigen-recognition and
binding site. This fragment consists of a dimer of one heavy and one light chain vanable
region domain 1n tight, non-covalent association. From the folding of these two domains
emanate six hypervariable loops (three loops each from the H and L chain) that contribute
the amino acid residues for antigen binding and confer antigen binding specificity to the
antibody. However, even a single variable domain {(or half of an Fv comprising only
three CDRs specific for an antigen) has the ability to recognize and bind antigen,
although at a lower affinity thao the entire binding site.

As used herein, a “humanized anttbody” is a chimeric molecule, generaily
prepared using recombinant techniques, having an antigen-binding site derived from an
immunoglobulin from a non-human species and the remaining immunoglobulin structure
of the molecule based upon the structure and/or sequence of a human immunoglobulin,
The antigen-binding site may comprise either complete variable regions fused onto

constant domains or only the CDRs grafted onto appropriate framework regions in the
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variable domains. Epitope binding sites may be wild type or may be meodified by one or
more amino acid substitutions. Another approach focuses not only on providing human-
derived constant regions, but also on moditying the variable regions as well so as to
reshape them as closely as possible to human form.  In some embodiments, bumanized
antibodies preserve all CDR sequences {for example, a humanized mouse antibody which
contains all sx CDRs from the mouse antibodies). To other embodiments, humanized
antibodies have one or more CDRs (one, two, three, four, five, six) which are altered with
respect to the original antibody, which are also termed one or more CDRs “dernved from”
one or more CDRs from the original antibody.

As used herein, the term "specific binding” refers to the ability of an antibody to
preferentially bind to a particular analyte that is present in a homogeneous mixture of
different analytes. In certain embodiments, a specific binding interaction will
discriminate between desirable and undesirable analytes in a sample, in some
embodiments more than about 10 to 100-fold or more {(e.g., more than about 10600~ or
10,000-fold). In certain embodiments, the affinity between a capture agent and analyte
when they are specifically bound in a capture agent/analyte complex is characterized by a
Kpy (dissoctation constant) of less than about 100 nM, or less than about 50 nM, or less
than about 25 nM, or less than about 10 nM, or less than about 5 nM, or legs than about 1
nM.

As used herein, the term "variant" antibody refers to a molecule, which differs in
amino acid sequence from a "parent” or reference antibody amino acid sequence by virtue
of addition, deletion, and/or substitution of one or more amine acid residue(s) in the
parent antibody sequence. In one embodiment, a vanant anti-Factor D antibody refers to
a molecule which contains variable regions that are identical to the parent variable
domains, except for a combined total of 1, 2, 3, 4, 5 6, 7, § 9 or 10 amino acid
substitutions within the CDR regions of the heavy chain variable region, and/or up to a
combined total of 1, 2, 3, 4, 5, 6,7, 8, 9, or 10 amino acid substitutions with said CDR
regions of the light chain varable tegion. In some embodiments, the amino acid
substitutions are conservative sequence modifications.

As used herein, the term "parent antibody” refers to an antibody, which 13 encoded
by an amino acid sequence used for the preparation of the variant. Preferably, the parent

antihody has a human framework region and, if present, has human antibody constant
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region{(s). For example, the parent antibody may be a humanized or fully human
antibody.

As used herein, the term "isolated antibody” refers to an antibody that has been
identified and separated and/or recovered from a component of its natural environment.
Contaminant components of its natural environment are materials, which would interfere
with diagnostic or therapeutic uses for the antibody, and way include enzymes,
hormones, and other proteinaceous or nonproteinacecus solutes.  In  preferred
embodiments, the antibody will be purified (1) to greater than 95% by weight of antibody
as determined by the Lowry method, and most preferably more than 99% by weight;
{2} to a degree sufficient to obtain at least 1S residues of N-terminal or internal amino
acid sequence by use of a spinning cup sequenator; or (3} to homogengity by SDS-PAGE
under reducing or nonreducing conditions using Coomassie blue or, preferably, silver
stain. Isolated anttbody includes the antibody in sifr within recombinant cells since at
least one component of the antibody's natural environment will not be present.
Ordinarily, however, isolated antibody will be prepared by at least one pusification siep.

As used herein, the term "epitope” refers to the portion of an antigen to which a
monocional antibody specifically binds.  Epitopte determinanis usually consist of
chemically active surface groupings of molecules such as amino acids or sugar side
chains and usually have specific three-dirmensional structural characteristics, as well as
specific charge characteristics. More specifically, the term “Pro-Factor B3 epitope” as
used herein refers to a portion of the corresponding polypeptide (SEQ 1D NO:4) to which
an auntibody immunospecifically binds as determined by any method well known in the
art, for example, by immunoassays. The term “mature Factor D epitope” as used herein
refers to an epitope encompassing the amino-terminal portion of the corresponding
polypeptide (SEQ ID NO:3), eg., an epitope at the N-terminus of mature Factor D
comprising or consisting of “ILGGREA)” set forth as SEQ 1D NO:5, to which an
antibody tmmunospectfically binds as determined by any method well known in the art,
for example, by immuncassays. The term “epitope shared by Pro-Factor D and mature
Factor 137 as used herein refers to an epitope tn the C-terminal region shared by Pro-
Factor I and mature Factor D {e.g, amino acids 8 to 228 of SEQ 1D NO:3) to which an
antibody tmmunospecifically binds as determined by any method well known in the art,
for example, by immuncassays.  Antigenic epitopes need not necessarily be

imrounogenic.  Such epitopes can be linear in nature or can be a discontinuous epiiope.
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Thus, as used herein, the term "contformational epitope” refers to a discontinuous epitope
formed by a spatial relationship between amino acids of an antigen other than an
unbroken series of amino acids,

As used herein, "a mammalian subject” tncludes, without limitation, humans,
non-human primates, dogs, cats, horses, sheep, goats, cows, rabbits, pigs, and rodents.

As used herein, the term “brological sarople” includes, without funitation, blood,
plasma, serum, sputum, amniotic fhuid, cerebrospinal fluid, cell lysate, ascites, urine,
saliva, and tissue.

As used herein, the term “contacting” refers to a combining action that brings an
antibody of the invention into contact with the biological sample in a manner that a
binding interaction will occur between the antibody and the target protein {e.g., Pro-
Factor D or mature Factor D) tn the biological sample.

As used herein, the term “detecting antibody” or “detection antibody” refers to
antibodies that are capable of being discovered. The detecting antibody may be directly
or indirectly {e.g. through another antibody) conjugated to a detectable label or signal or
to a signal-generating moiety. The signal may be can be radicactive {e.g., radioactive
wodine, tritium, carbon, sulfur, or the like), colorimetric, fluorescent signal and the hike.
Signal-generating moteties that act on signal-generating substrates include, but are not
himited to, horseradish peroxidase (HRP) [suitable substrates include 3,37,5,5-
tetramethylbenzidine (TMB), OPD; 2,2’ -azinobis(3-ethylbenzothiazoline)-6-suifonic acid
diammonium salt], alkaline phosphatase [suitable substrates include p-nitrophenyl
phosphate disodium  salt], and beta-galactosidase [suitable substrates include O-
nitrophenyi-beta-D-galactopyranoside]. The signal may be amplitied by using an Avidin-
Biotin conjugation systemt. A detectable label or sigonal-generating moiety may be
coupled either directly and/or indirectly to the anti-Factor D antibodies and antigen
binding fragments thereof of the present invention. For example, the immunoconjugate
may comprise an anti-Factor B antibody that s labeled with a radioactive isotope or
enzymatic activity which permits detection in an immunoassay.

As used herein, the term “MASP-3 inhibitory agent” refers to any agent that binds
to MASP-3 and inhibits the conversion of Pro-Factor D to mature Factor D, thereby
inhibiting  the alternative pathway of complement activation (APC), including
anti-MASP-3 antibodies and MASP-3 binding fragments thereof, natural and synthetic

pepiides, competitive subsirates, small roolecules, and expression inhibitors. Exeroplary
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MASP-3 inhibitory antibodies are disclosed in WO2018/026722, hereby incorporated
herein by reference. In some embodiments, the MASP-3 inhibitory agent is a MASP-3
inhibitory antibody, such as a MASP-3 inhibitory monoclonal antibody selected from the
group consisting of 405, 10312 and 13B1.

As used herein, the amino acid residues are abbreviated as follows: alanine
{Ala;A), asparagine (Asn;N), aspartic acid (Asp:D), arginine (Arg;R), cysteine {Cys,C),
glutamic acid (Glu;E}, glutamine (Gln;Q), glycine {(Gly; (), histidine (His;H), iscleucine
(He:D), leucine (Lew L), lysine {(LysK), methiomne (Met,M), phenylalanine (PheF),
proline (Pro;P), serine {Ser;8), threonine (Thr,T), tryptophan (Trp; W), tyrosine (TyrY),
and valine (Val, V).

In the broadest sense, the naturally occurring amino acids can be divided into
groups based upon the chemical characteristic of the side chain of the respective amino
acids. By "hydrophobic” amino acid 1s meant either He, Leu, Met, Phe, Trp, Tyr, Val,
Ala, Cys or Pro. By "hydrophilic" amino acid is meant either Gly, Asn, Gin, Ser, Thr,
Asp, Glu, Lys, Arg or His. This grouping of armno acids can be fusther subclassed as
follows. By "uncharged hydrophilic" amino acid is meant either Ser, Thr, Asn or Gln.
By "acidic" amino acid 1s meant either Glu or Asp. By "basic” amino acid is meant either
Lys, Arg or His.

As used herein the term "conservative amino acid substitution” is dlustrated by a
substitution among amino acids within each of the following groups: (1} glvcine, alanine,
valine, leucine, and isoleucine, (2) phenylalanine, tyrosine, and tryptophan, (3) serine and
threonine, {4) aspartate and glutamate, (5) glutamine and asparagine, and (6} lysine,
arginine and histidine.

Asg used herein, an “isolated nucleic acid molecule”™ 15 a nuclete acid molecule
{e.g., a polynucleotide) that is not integrated in the genomic DNA of an organism. For
exampie, a DNA molecule that encodes a growth factor that has been separated tfrom the
gevomic DNA of a cell is an isolated DNA molecule. Another example of an tsolated
nucleic acid molecule 15 a chemically-synthesized nucleic acid molecule that is not
integrated in the genome of an organism. A nucleic acid molecule that has been isolated
from a particular species is smaller than the complete DNA molecule of a chromosome
from that species.

As used herein, a "nucleic acid molecule construct" is a nucleic acid molecule,

either single- or double-stranded, that has been wodified through human intervention to
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contain segments of nucleic acid combined and juxtaposed in an arrangement not existing
in nature.

As used herein, an "expression vector” 18 a nueleie acid molecule encoding a gene
that is expressed in a host cell. Typically, an expression vector comprises a transcription
promoter, a gene, and a transcription terminator. Gene expression is usually placed under
the control of a promoter, and such a gene 13 said {o be "operably linked to" the promoter.
Similarly, a regulatory element and a core promoter are operably linked if the regulatory
element modulates the activity of the core promoter.

As used herein, the terms "approximately” or "about" in reference to a number are
generally taken to include numbers that fall within a range of 5% in either direction
{greater than or less than} of the number unless otherwise stated or otherwise evident
from the context {except where such number would exceed 100% of a possible value).
Where ranges are stated, the endpoints are included within the range unless otherwise
stated or otherwise evident from the context.

As used herein the singular forms "a", "an” and "the” include plural aspects unless
the context clearly dictates otherwise. Thus, for example, reference to "a cell” includes a
single cell, as well as two or more cells; reference to "an agent” includes one agent, as
well as two or more agents, reference to "an antibody" includes a plurality of such
antibodies and reference to "a framework region” includes reference to one or more
framework regions and equivalents thereof known to those skilied in the art, and so forth.

Percent (%) amino acid sequence identity 15 defined as the percentage of amino
acids in a candidate sequence that are identical to the amino acids in a reference
sequence, after aligning the sequences and introducing gaps, if necessary, to achieve the
maximum percent sequence identity. Alignment for purposes of determining percent
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,
ALIGN-2 or Megalign (BNASTAR) software. Appropriate parameters for measuring
alignment, including any algorithms needed to achieve maximal alignment over the full-
fength of the sequences being compared can be determined by known methods.

Each embodiment in this specification is to be applied mufatis mutandis to every
other ernbodiment unless expressly stated otherwise.

Standard techniques may be used for recombinant DNA, oligonuclectide
synthesis, and tissue culture and transformation {e.g

electroporation, lipofection).

3
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Enzymatic reactions and purification techniques may be performed according to
manufacturer's specifications or as commonly accomplished in the art or as described
herein.  These and related techniques and procedures may be generally performed
according 1o conventional methods well known in the art and as described in variocus
general and more specific references that are cited and discussed throughout the present
specification.  See e.g., Sambrook er «l, 2001, MOLECULAR CLONING A
LABORATORY MANUAL, 3d ed., Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y.; Current Protocols in Molecular Biology (Greene Publ. Assoc. Inc. & John
Wiley & Sons, Inc, NY, NY); Current Protocols 1n Immunclogy (Edited by John E.
Coligan, Ada M. Kruisbeek, David H. Margulies, Ethan M. Shevach, Warren Strober
2001 John Wiley & Sons, NY, NV}, or other relevant Current Protocol publications and
other like references. Unless specitic definitions are provided, the nomenclature utilized
in connection with, and the laboratory procedures and techniques of, molecular biclogy,
analytical chemistry, synthetic organic chemistry, and medicinal and pharmaceutical
chervistry described herein are those well known and coromonly used in the art. Standard
techniques may be used for recombinant technology, molecular biological,
microbiological, chemical syntheses, chemical analyses, pharmaceutical preparation,
formulation, and delivery, and treatment of patients.

It 1s contemplated that any ermbodirnent discussed in this specification can be
implemented with respect to any method, kit, reagent, or composition of the invention,
and vice versa. Furthermore, compositions of the invention can be used to achieve

methods of the invention.

. Overview

As described 1in Examples 1-3 herein, the present invention provides monoclonal
anti-Factor D antibodies that specifically bind to human mature Factor D {also referred to
as mature Factor-D specific anttbodies) and do not bind to Pro-Factor B, As described in
Examples 8-9, the present invention also provides monoclonal anti-Factor ) antibodies
that specifically bind to Pro-Factor D {(also referred to as Pro-Factor-D-specific
antibodies) and do not bind to mature Factor D, As deseribed in Examples 4-5 herein, the
present invention also provides monoclonal anti-Factor I antibodies that bind to both

=y
Ji
i

Pro- and mature-Factor B, As described in Examples ¢ and 7, the mature-Factor D-

specific monoclonal antibodies and the Pro-Factor D-specific monoclonal antibodies are
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usetul for detection of the mature and/or the pro-form of Factor D in biological samples
and may also be used to determine the status of the Alternative Pathway of Complement
{APC) in a mammalian subject. As further described in Examples 10-12, the mature-
Factor I3 specific monocional antibodies and/or the Pro-Factor D-specific antibodies may
also be used to determine the status of Factor D after treatment with a MASP-3 inhibitory
agent, such as a MASP-3 inhibutory antibody which iohibiis the conversion of Pro-Factor
D to mature Factor D.

Accordingly, in one embodiment, the present invention s direcied to movoclonal
antibodies that specifically bind to the N-terminal region of human mature Factor B and
the use of these antibodies 1n methods of detecting the presence or amount of mature
Factor D in a biological sample. In another embodiment, the present invention ts directed
to monoclonal antibodies that specifically bind to the activation {pro) peptide of Pro-
Factor I3 and the use of these antibodies in methods of detecting the presence or amount
of Pro-Factor D in a biclogical sample. In ancther embodiment, the present invention is
directed to the use of mature-Factor-I3 specific monocloval antibodies and/or the use of
Pro-Factor-D-specific monoclonal antibodies to measure the presence or amount of
mature-Factor D and/or Pro-Factor D tn a mammalian subject before and after treatment
wherein the MASP-3 inhibitory antibody 1s capable of inlubiting the conversion of Pro-
Factor D to mature Factor D and thereby inhibit the APC.

Therefore, the subject antibodies can be used in diagnostic methods to detect the
presence or amount of mature Factor D and/or Pro-Factor D 1o a biological sample
obtained from a subject. In one embodiment, the presence or amount of mature Factor D
and/or Pro-Factor D is useful as a biomarker for the determination of efficacy of a
MASP-3 inhibitory agent for inhibiting the APC and/or monitoring the dosing in a
subject undergoing treatment with a MASP-3 inhibitory agent, such as a MASP-3
inhibitory antibody (e.g, MASP-3 inhibitory antibodies 4B35, 10D12 or 13B1) in the

subject.

Y Overview of the Complement System
FIGURE 1 illusirates the three pathways that drive complement activity in
response to distinct initiating events: the classical, lectin, and alternative pathways (Noris

M., Semin Nephrol 33(6)479-92, 2013). The classical pathway is triggered by immune
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complexes and mediates important imrmune effector functions through the early activity
of two proteases, Clr and Cls. The lectin pathway can be activated by specific types of
cell-surface carbohydrate patterns that are usually found on microbes or on injured host
tissue, but not on healthy host cell surfaces. Lectin pathway activation is initiated by a
group of enzymes known as mannan-binding lectin-associated serine protease- 1 and 2
{(MASP-1 and MASP-2) (Yougging T. et al,, Biochim Biophys Acta 1824(1%.253-62,
20123 These proteases form complexes with lectins, such as the mannan-binding lectin
(MBL), ficolins, and collecting 10 and 11. The lectins bind carbohydrate patterns on
foreign or injured host cells, thus targeting the proteclytic activity of the MASPs to
specific surfaces. Complement Factor B (CFD) 18 a serine protease that 1s essential for
activation of the alternative pathway. As shown in FIGURE 1, Factor B (CFD) 1s
expressed as an inactive zymogen {(referred to herein as “Pro-Factor D) and it circulates in
plasma predominantly as a cleaved, mature serine protease {referred to herein as “mature
Factor I¥"). As described in WOZ013/180834 and WO2013/192240, it has recently been
determined that MASP-3 is responsible for the conversion of complernent factor D (CFD)
from the zvmogen form of the protein (Pro-Factor D) to the mature form {mature Factor
1), thus placing the MASP-3 protein at a key upstream regulatory step for the aliernative
pathway. As further described in WO2018/026722, hereby incorporated herein by
that bind the serine protease domain of MASP-3 and inhibit its catalytic activity, thereby
inhibiting the conversion of Pro-Factor P to mature Factor D and blocking activation of
the alternative pathway.

The primary function of the complement system, a part of the innate immune
response, is to protect the host against wfectious agents (Ricklin et al., Nav Tmanmol
131(93:785-97, 2010). Through the coordinated action of protein complex assembly and
proteolytic cascades, this intricate physiological system targets immune and inflammatory
responses to surfaces that display molecular patterns not usually present on healthy host
cells. Complement system activation culminates in targeted cell destruction by the
formation of the membrane attack complex (MAC), which directly disrupts the
membranes of the pathogen causing cell lysis, or by opsonization, which facilitates the
uptake of the infectious agent by phagocytic cells as shown tn FIGURE 1. Iu addition,

substrate cleavage by complement proteases releases cytokine-like peptides, called

0.



WO 2022/040149 PCT/US2021/046250

anaphylatoxins, that trigger several important biological activities such as leukocyte
recruitment and immune cell activation.

The alternative pathway of complement (APC) s typically described as a
downstream amplifier of complement activity, increasing the host immune response
following activation of complement via the classical and lectin pathways. However, the
ability of the APC to create a positive feedback loop of protease complexes with activity
that drives the formation of new complexes of the same type is unique within the

~

complement pathways (Lachmann et al, Adv Jmmsnmol 104:115-49, 2009). The self
propagating complex, the APC O3 convertase, i1s composed of 2 proteins: U3b and Bb.
Newly formed C3b can covalently attach to local surfaces via a thioester bond and
function as a potent opsonin, targeting the enguifment and destruction of marked celis. In
addition, C3b provides the scaffold for binding and activation of complement factor B
(CFB} (Iachmann et al., Adv fmmunol 104:115-49, 2009; Noris et al., Semin Nephrol
33(6):479-92, 2013). In complex with C3b, CFB, adopts an appropriate configuration for
cleavage by complement factor D (CFD). This cleavage event converts the single chain
polypeptide into noncatalvtic (Ba) and catalytic fragments (Bb). The Ba fragment is
released from the complex; however, the Bb fragment remains associated with C3b,
producing the active APC €3 convertase, C3bBb Lachmann et al., Ady Immunol 104:115-
49, 2009; Noris et al, Semin Nephro! 33(63:479-92, 2013). It is the ability of C3bBb to
cleave additional C3 and produce multiple new convertases that provides the mechanism
for rampant signal amplification.

While the complement systern supports wnnate host defense against pathogens,
dysregulated and unabated complement activity can also function as a major driver of
disease, causing unchecked propagation of inflaromation and tissue destruction. Tn many
contexts, the APC and the C3b amplification loop play an important role in determining
the magnitude of the complement response and its downstream consequences. Thus, the
therapeutic modulation of APC by inhibiting Bb activity or blocking the activation of the
CFB through cleavage by CFD are well characterized potential control points for treating
many autoimmune and inflammatory diseases mediated by the APC.

As noted above, it has been demonstrated that MASP-3 is responsible for the
conversion of CFD from the zymogen form of the protein to the mature form, thus
placing the MASP-3 protein at a key upstream regulatory step for the alternative pathway.

In a wild-type arimal or human plasma, the large majority of systemic CFD has already
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been processed to the mature form by in vive MASP-3 activity, making i vifro
assessment of APC inhibition by MASP-3 ishibitors using traditional assays impossible.
Therefore, a need exists for detection reagents and assays for measuring the presence and
amount of Pro-Factor D and/or mature Factor I3 in a biological sample, which can be
used as a biomarker of APC status and also can be used for i viro and/or in vivo

assessment of APC inlubition by MASP-3 inhibitors,

Y. Awnti- Factor D Antibodies

As described above, Complement Factor D (CFID}} 1s a serine protease that is
essential for activation of the APC.  As shown in FIGURE I, Factor D (CFD) is
expressed as an inactive zymogen (referred to herein as “Pro-Factor 1) and it circulates
in plasma predominantly as a cleaved, mature serine protease {referred to herein as
“mature Factor D).

FIGURE 2 provides the amino acid sequences of (1} human full-length Factor D
(SEQ D NO:1), mcluding the signal sequence aa 1-19 (shown in italics) with the
activation {pro} peptide underlined; (i1) human Pro-Factor D} (SEQ ID NO:2), with the
pro-peptide underlined; and (i) burman mature Factor D (SEQ 1D NO:3). As shown in
FIGURE 2, the pro-peptide of human Pro-Factor I is ("APPRGR” (SEQ D NO:4).

FIGURE 3 provides an alignment of the amino acid sequences of complement
Factor D {full-length) from various species including Homo sapiens (SEQ 1D NO:1y,
Macaca (SEQ ID NO:B), Canmis (SEQ ID NG:9); Rattus (SEQ ID NG:10); and Mus
musculus (SEQ 1D NO:11). The italicized portion of each sequence depicts the signal
sequence and the underlined portion depicts the activation “pro” peptide sequence.

As shown in FIGURES 2 and 3, the Factor D protein comprises an N-terminal Pro
region, an activation peptide region, and the remaining C-terminal region. Mature Factor
D has a unique amino-terminus as compared to pro-Factor D in each species (e.g., an N-
terminus starting at residue 26 of human full-length Factor D (SEQ 1D NO:1)). Mature
and Pro-Factor D have a shared sequence in the C-terminal portion of the respective
proteins {e.g., from amino acids 27 10 253 of SEQ 1D NO:1

A. Anti-human mature Factor D-specific Monecional Antibodies

As described in Examples 1 and 2 heremn, the inveniors have used a peptide

“ILGGREA” (SEQ 1D NG5}, corresponding to amino acid residues 1 to 7 of the amino-

terminal region of human mature Factor I (SEQ 1D NG:3) as an antigen to generate anti-
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mature Factor D-specific antibodies suitable tor use in the detection assays and methods
described heretn. As shown in FIGURE 3, the N-terminal sequence “ILLGGREA™ (SEQ
1D NO:5) 15 conserved between human (homo sapiens) and macaque {macaca) mature
Factor I proteins.

As described in Example 2, the variable heavy and light chain fragments of
several representative anti-mature Factor De-specific monoclonal antibodies have been
cloned and sequenced.

FIGURE 7A 15 an amino acid sequence alignment of the variable heavy chain
regions of six anti~-mature Factor D-specific clones that were identified as having high
binding affinuty to the N-terminal peptide “ILGGREA” (SEQ 1D NO:5) of mature Factor
D

FIGURE 7B is an amino acid sequence alignment of the variable light chain
regions of six anti~-mature Factor D-specific clones that were identified as having high
binding affinity to the N-terminal peptide “ILGGREA,” SEQ ID NO:S5, of mature Factor
D

The heavy chain and light chain variable regions and CDRs therein of the six

mature Factor D-specific antibodies are provided below in TABLES 1 and 2.

TABLE 1: anti-human mature-Factor D-specific Antibody Sequences: mouse parental

Anti- Heavy Chain | Light Chain | Heavy chain | Light chain
human Variable Region Variable Region | variable region | variable region
active- {amino acid} (amino actd) {DNA} {(INA)

Factor D

Antibody

Reference

No

606 SEQID NG:12 SEQID NG IR SEQ IDNG:73 SEQ ID NO:79
14A11 SEQID NG 13 SEQID NG 19 SEQIDNG:74 SEQ D N80
2783 SEQ ID NG 14 SEQ 1D NO:20 SEQ 1D NQ:75 SEQ ID NO:81
SEFS SEQ ID NG 15 SEQ D NO:21 SEQ IDNGO:76 SEQ TP N(O:82
4903 SEQ ID NG 16 SEQ 1D NG:22 SEQ 1D NOTT SEQ 1D NO:83
10GH SEQID NG:17 SEQID NG 23 SEQ IDNG:78 SEQ ID NO:84
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TABLE 2: anti-human mature-Factor D-specific antibodies: CDRs

Anti-human Heavy Chain: | Light Chainc Heavy  Chawn: | Light Chain
active-Factor D | CDR1I; CDRI1; CONSensus CONSSNsus
Antibody CDR2; CDR2; CDRI; CDR1;
Reference No. CDR3 CDR3 CDR2Z; CDR2Z;

(SEQ ID NQs) | (SEQIDNOs) | CDR3 CDR3

(SEQ I NGs) | (SEQ 1D NOs)

606 25:27:29 50,52.54 65.66,67 68,6954
14A11 25,27.29 50:,52:54 65.00,67 68.69;54
2783 33,3436 58,52 54 65,66,67 68,69;54
S8F3 3839 41 60,5254 65.6667 68.69,54
49G3 3,39.41 62,52 54 65.66:67 68.69:54
10GH 43,3947 63,64,54 65,66,67 68,6954

Accordingly, in one aspect, the present invention provides an isolated antibody, or
antigen-binding fragment thereof, that specifically binds to an epitope in the amino-
terminal (N-terminal) region of human mature Factor D, wherein the epiiope comprises
or consists of the amino acid sequence “ILGGREA” (SEQ ID NG:S) In one
embodiment, the mature Factor D-specific antibody or fragment thereof specifically binds
to human mature Factor D (S8EQ 1D N3} and does not bind to human Pro-Factor B
(SEQ ID NO:2). In one embodiment, the mature Factor D-specific antibody is a
moncctonal antibody.  In one embodiment the mature Factor D-specific antibody is a
humanized, chimeric, or tully human antibody. In one embodiment the mature Factor D-
specific antibody fragment is selected from the group consisting of Fv, Fab, Fab', F(ab)p
and F{ab'y,. In one embodiment, the mature Factor D-specific antibody 15 a single-chain
molecule. In one embodiment, the mature Factor D-specitic antibody 18 an IgG molecule
selected from the group consisting of fgGl, 1¢G2 and IgG4. In one embodiment, the
mature Factor D-specific antibody or antigen-binding fragment thereof binds to human
mature Factor I with a Kp of less than 10 nM. In one embodiment, the mature Factor -
specific antibody or antigen-binding fragment thereof 1s labeled with a detectable moiety,
for example a detectable moitety suitable for use tn an immunocassay as further described
herein. In one embodiment, the mature Factor D-specific antibody or fragment thereof s
immobilized on a substrate, such as a substrate suitable for use in an immunoassay, as
further described herein.

In one embodiment, the wature Factor D-specific astibody or fragmeunt thereof
{i.e., an antibody or fragment thereof that specifically binds to human mature Factor D)

comprises a binding domain comprising HC-CDRI, HC-CDR2 and HC-CDR3 1n a heavy
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chain variable region sclected from the group consisting of SEQ ID NO:s 12-17 and
comprising LC-CDR1I, LC-CDRZ and LC-CDR3 in a light chain variable region selected
from the group consisting of SEQ ID NO:s 18-23, wherein the CDRs are numbered
according 1o the Kabat numbering system. In one embodiment, the mature Factor D-
specific antibody or fragment thereof comprises a binding domain comprising the
following six CDRs: {a) an HC-CDR1 comprising the arino acid sequence XSXMGVS
{SEQ ID NO:65), wherein X atposition 1is T, For Sand X at position 3is Gor [; (b} an
HC-CDR2Z comprising the amino acid sequence HIYWDDEKHYXPSLKX (SEQ Ib
N{¥66}, wherein X at position 11 is H or N and X at position 16 15 § or R; {¢} an HC-
CDR3 comprising the amino acid sequence RYYGYXXXMXY (SEGQ ID NO:6T),
wherein X at position 6 1s R, Gor N, X at position 7is Sor Y, X atposition 81s F, lor V,
and X at position 10 18 D or H; {(d) a LC-CDRI1 comprising the amino acid sequence
REXXSIXHSNGNTYXE (SEQ ID NO:68), wherein: X at position 3 18 N or §, X at
position 4 is ¢ or E, X at position 7 is V or L, and X at position 15is F or L; {e¢} a LC-
CDR2 comprising the amino acid sequence KVXNRFS (SEQ ID NG:69), wherein: X at
positionn 3 s S or Y, and (f} a LC-CDR3 comprising the aminc acid sequence
FQGSHVPPT (SEQ ID NO:54).

in one embodiment, the mature Factor D-specific antibody or fragment thereof
comprises a binding domain comprising the following six CDRs: (a) an HC-CDRI
comprising SEQ 1D NG:25S, (b) an HC-CDR2 comprising SEQ D NO:27; {¢} an HC-
CDR3 comprsing SEQ 1D NO: 29; (d) a LC-CDR-1 comprising SEQ ID NO:50, (e} a
LC-CDR2 coroprising SEQ 1D NO:S2 and (f)y a LC-CDR3 comprising SEQ 1D NO:54.
in one embodiment the mature Factor D-specific antibody or fragment thereof comprises
a VH domain having at least 95% sequence identity (such as at least 96%, at least 97%, at
feast 98%, or at least 99% identity) to the amino acid sequence of SEQ ID NO:12 or SEQ
D NO:13. In one embodiment, the mature Factor D-specific antibody or fragment
thereof comprises a VL domain having at least 95% sequence identity {(such as at least
96%, at least 97%, at least 98%, or at least 99% identity} to the amino acid sequence of
SEQ 13 NG:18 or SEQ ID NO:19. In one embodiment, the mature Factor D-specific
antibody or fragment thereof comprises a VH comprising SEQ D NO:12 and a VL
comprising SEQ 1D NO:18&8  In one embodiment, the wature Factor D-specific antibody
or fragment thereot comprises a VH comprising SEQ D NO:13 and a VL comprising

SEQ D NO:IS,
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In one embodiment, the mature Factor D-specific antibody or fragment thereof
comprises a binding domain comprising the following six CDRs: (a) an HC-CDR1
comprising SEQ 1D NO:33, (b) an HC-CDR2 comprising SEQ D NO:34; (¢} an HC-
CDR3 comprising SEQ ID NO: 36; {d} a LC-CDRI1 comprising SEQ ID NO:SB, (e} a
LC-CDRZ comprising SEQ [ NO:52 and (f} a LC-CDR3 comprising SEQ ID NOG:54.
In one embodiment, the mature Factor D-specific antibody or fragment thereof comprises
a VH domain having at least 95% sequence identity (such as at least 96%, at least 97%, at
feast 98%, or at least 99% wdentity) to the amino acid sequence of SEQ ID NG 14 In one
embodiment, the mature Factor D-specific antibody or fragment thereof comprises a VL
domain having at least 95% sequence wdentity (such as at least 96%, at least 97%, at least
98%, or at least 99% identity} to the amino acid seguence of SEQ ID NO:Z0. In one
embodiment, the mature Factor D-specitic antibody or fragment thereof comprises a VH
comprising SEQ 1D NO:14 and a VL comprising SEQ 1D NO:20.

In one embodiment, the mature Factor D-specific antibody or fragment thereof
comprises a binding domain comprising the following six CDRs: {a) an HC-CDR1
comprising SEQ ID NO:38, (b) an HC-CDRZ2 comprising SEQ ID N(G:39; (¢} an HC-
CDR3 comprising SEQ ID NO: 41; (d) a LC-CDRI comprising SEQ ID NO:60O, () a
LC-CDRZ comprising SEQ 1D NG:52 and (f) a LC-CDR3 comprising SEQ 1D NG:54.
In one embodiment the mature Factor D-specific antibody or fragment thereof comprises
a VH domain having at least 95% sequence identity (such as at least 96%, at least 97%, at
feast 98%, or at least 99% 1dentity) to the amino acid sequence of SEQ ID NGO 15 Inone
embodiment, the mature Factor D-specific antibody or fragment thereot comprises a VL
domain having at least 95% sequence identity (such as at least 96%, at least 97%, at least
98%, or at least 99% ideuntity) to the amino acid sequence of SEQ ID NO:21. In oue
embodiment, the mature Factor D-specific antibody or fragment thereof comprises a VH
comprising SEQ ID NO: 1S and a VL comprising SEQ 1D NO:21.

in one embodiment, the mature Factor D-specific antibody or fragment thereof
comprises a binding domain comprising the following six CDRs: (a) an HC-CDR1
comprising SEQ 1D NG:43, (b) an HC-CDRZ2 comprising SEQ 1D N(G:39; {¢) an HC-
CDR3 comprising SEQ ID NO: 41; (d) a LC-CDR1 comprising SEQ ID NG:6Z, (e} a
LC-CDR2 coroprising SEQ 1D NO:S2 and (1) a LC-CDR3 comprising SEQ 1D NO:54.
in one embodiment the mature Factor D-specific antibody or fragment thereof comprises

a VH domain having at least 95% sequence identity (such as at least 96%, at least 97%, at
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least 98%, or at least 99% identity) to the anmino acid sequence of SEQ 1D NO:16. In one
embodiment, the mature Factor D-specific antibody or fragment thereof comprises a VL
domain having at least 95% sequence identity {such as at least 96%, at least 97%, at least
98%, or at least 99% identity) to the amino acid sequence of SEQ ID NG:22. In one
embodiment, the mature Factor D-specific antibody or fragment thereof comprises a VH
comprising SEQ ID NG 16 and a VL comprnising SEQ D NO:22.

In one embodiment, the mature Factor D-specific antibody or fragment thereof
comprises a binding domain comprising the following six CDRs: {a) an HC-CDR1
comprising SEQ 1D NG:43, (b) an HC-CDR2 comprising SEQ H NG:39; {c) an HC-
CDR3 comprising SEQ 1D NO: 47; (dy a LC-CDRI comprising SEQ ID NO:63, (¢} a
LC-CDR2 comprising SEQ 1D NO:64 and (1) 2 LC-CDR3 comprising SEQ 1D NO:54,
In one embodiment the mature Factor D-specific antibody or fragment thereof comprises
a VH domain having at least 95% sequence identity {such as at least 96%, at fgast 97%, at
feast 98%, or at least 99% identity) to the amino acid sequence of SEQ ID NO:17. In one
embodiment, the mature Factor D-specific antibody or fragment thereof comprises a VL
domain having at least 95% sequence identity (such as at least 96%, at least 97%, at least
8%, or at least 99% identity} to the amino acid sequence of SEQ ID NO:23. v one
embodiment, the mature Factor D-specific antibody or fragment thereof comprises 3 VH
comprising SEQ ID NO:17 and a VL compnsing SEQ 1D NG:23.

In certain embodiments, the mature Factor De-specific antibody or fragment
thereof that specifically binds to human mature Factor D has a heavy chain varnable
domain that 1s substantially identical {e.g., at least about 70%, at least 75%, at least about
80%, at least about 85%, at least about 90%, at least about 95%, or at least about 96%
identical, or at feast about 97% identical, or at least about 98% identical, or at least 99%
identical}, to that of any of the heavy chain variable domain sequences set forth in
TABLE 1. In certain embodiments, the mature Factor D-specific antibody or fragment
thereof that specifically binds to human mature Factor B has a light chain varnable
domain that 1s substantially identical (e.g., at least about 70%, at least 75%, at least about
&(%, at least about 85%, at least about 90%, at least about 95%, or at least about 96%
identical, or at least about 97% identical, or at least about 98% identical, or at least 99%
wdentical), to that of any of the light chain variable domain sequences set forth in TABLE

i
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In another embodiment, the present disclosure provides a nucleic acid encoding
the complementarity determining regions (CDRs) of a heavy chain variable region of a
mature Factor D-specific antibody, or antigen-binding fragment thereof, that specifically
binds to human mature Factor D, wherein the heavy chain variable region comprises an
amine acid sequence set forth in SEQ ID NOs:12-17, and wherein the CDRs are
numbered according to the Kabat numwbering systemn. In another embodiment, the present
disclosure provides a nucleic acid encoding the complementarity determining regions
{CDRs) of a light chain varable region of a mature Factor D-specific antibody, or
antigen-binding fragment thereof that specifically binds to human mature Factor D,
wherein the light chain vanable region comprises an amino acid sequence set forth in
SEQ 1D NOs:18-23, and wherein the CDRs are numbered according to the Kabat
numbering system.

in another embodiment, the present disclosure provides a cloning or expression
vector comprising a nucleic acid encoding complementarity deternuning regions {CDRs)
of heavy and/or hight chain variable regions of an auntibody, or antigen-binding fragment
thereot] that specifically binds to human mature Factor D, wherein the heavy chain
vartable region comprises the anmuno acid sequence set forth as any of SEQ ID NOs: 12-
17 and the light chain variable region comprises the amino acid sequence set forth as any
of SEQ ID NOs: 18-23, wherein the CDRs are numbered according to the Kabat
numbering svstem.

In another embodiment, the present disclosure provides a cell containing a cloning
or expression vector corprising a nucleic acid encoding coraplementarity determining
regions {CDRs) of heavy and/or light chain variable regions of an antibody, or antigen-
binding fragment thereof, that specifically binds to human mature Factor D, wherein the
heavy chain variable region comprises the amino acid sequence set forth as any of SEQ
1D NOs: 12-17 and the light chain variable region comprises the amino acid sequence set
forth as any of SEQ I NOs: 18-23, wherein the CDRs are numbered according to the
Kabat numbering system.

In another embodiment, the present disclosure provides a method for producing a
human mature Factor-D-specific antibody comprising culturing a cell containing an
expression vector which contains a nucleie acid that encodes one or both of the heavy and
light chain polypeptides of any of the mature Factor-Id specific antibodies or antigen-

binding fragments disclosed herein.  The cell or culture of cells 18 cultured under
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conditions and for a time sufficient to allow expression by the cell {or culture of celis) of
the antibody or antigen-binding fragment thereof encoded by the nucleic acid.  The
method can also include isolating the antibody or antigen binding fragment thereof from
the cell {or culture of cells) or from the media in which the cell or cells were cultured.

In one embodiment, the present disclosure provides a composition comprising any
of the mature Factor-D-specific antibodies, or antigen-binding fragments disclosed
herein.

Io one embodument, the present disclosure provides a substrate for use in an
imimunoassay comprising at least one or more of any of the mature Factor-D-specific
antibodies, or antigen-binding fragments disclosed herein.

In one embodiment, the present disclosure provides a kit for detecting the
presence or amount of mature Factor D in a test sample, such as a biological sample, said
kit comprising (a) at least one container, and (b} at least one or more of any of the mature
Factor-D-specific antibodies, or antigen-binding fragments disclosed herein.

B. Anti-human Pro-Factor D-specific Monoclonal Antibodies

As described in Examples 8 and 9 herein, the inventors have used the human pro
peptide “APPRGR” (SEQ ID NO:4), corresponding to residues 20-25 of humwan full-
fength Factor D3, as an antigen to generate anti-Pro-Factor D-specific antibodies suitable
for use in the detection assays and methods described herein.

As described in Example 9, the vanable heavy and light chain fragments of
several representative anti-Pro-Factor D-specific monoclonal antibodies have been cloned
and sequenced.

FIGURE 16A is an amino acid sequence alignment of the vanable heavy chain
regions of six anti-Pro-Factor D clones that were identified as having high binding
affinity to the human Factor D pro peptide “APPRGR” (SEQ 1D NO:4).

FIGURE 16B is an amino acid sequence alignment of the variable light chain
regions of six anti-Pro-Factor I clones that were identified as having high binding
affinity to the human Factor D pro peptide “APPRGR” (SEQ 1D NO:4).

The heavy chain and light chain variable regions and CDRs therein of the six pro-

Factor D-specific monoclonal antibodies are provided below in TABLES 3 and 4.
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TABLE 3: anti-human Pro-Factor D-specific Antibody Sequences: mouse parental

Agti- Heavy Chain | Light Chain | Heavy chain | Light chain
human pro- | Variable Region Variable Region | variable region | vanable region
Factor D | (amino acid) {amine acid) (DBNA) {DNA)
Agtibody

Reference

No

18F3 SEQ ID NG 136 SEQ IB NG 142 | SEQ D NO:206 | SEQ ID NO:212
iF9 SEQ 1D NGi137 SEQ D NG 143§ SEQ D NG207 | SEQ IDNO:213
2A4 SEQ 1D NO:138 SEQID NO: 144 | SEQ 1D NO208 | SEQ 1D NG:214
20A1 SEQ 1D NO:139 SEQ ID NG: 45 | SEQ ID NO:209 | SEQ ID NO:2 1S
13A10 SEQ 1D NG: 140 SEQ ID NG 146 | SEQIDNO:210 | 8EQ ID NO:216
21H1 SEQ D NO:141 SEQID NG 147 | SEQIDNG:21T | SEQ IDNO:217

TABLE 4: anti-human Pro-Factor D-specific antibodies; CDRg

Anti-human  pro- | Heavy Chain: Light Chain: Heavy Chaire | Light Chain
Factor D Antibody | CDRI; CDRI; CONSCnsus CONSENSUs
Reference No. CDR2; CDR2Z; CDRY, CDRI;

{DR3 CDR3 {DR2; CDR2Z;

(SEQ ID NOs) (SEQ 1D NOs) CPR3 CDR3

{SEQ ID NOs) (SEQ ID NOs)

18F5 149, 151,133 176, 178, 180 201, 202, 203 204, 178, 205
1F9 155, 156,133 176, 178, 180 201, 202,203 204, 178, 205
2A4 15%, 159, {6} 184, 178, 187 201, 202, 203 204, 178, 205
Z0A1 138, 163, 165 189, 178, 187 201, 202,203 204, 178,205
13A10 167, 169, 171 194, 196, 198 167,169, 171 194, 196, 198
21H1 167,173,174 194, 199, 200 167,173, 174 194, 199 200

According, in one aspect, the present invention provides an isolated antibody or
fragment thereof that specifically binds to an epitope in the activation (“"Pro”) peptide of
human Factor D set forth as “APPRGR” (SEQ D NO:4), wherein the antibody or
fragment specitically binds to human Pro-Factor B (SEQ 1D NO:2) and does not bind to
mature-Factor I3 (SEQ ID NG:3).  In one embodiment, the Pro-Factor D-specific
antihody 18 a monoclonal antibody. In one embodiment the Pro-Factor D-specific
antibody is a humanized, chimeric, or fully human antibody. In one embodiment the Pro-
Factor D-specific antibody fragment 1s selected from the group consisting of Fv, Fab,
Fab', Faby and F(ab. lv one embodiment, the Pro-Factor D-specific antibody 15 a
single-chain molecule. In one embodiment, the Pro-Factor D-specific antibody is an 1gG
molecule selected from the group consisting of IgGl, 1gG2 and 1gG4. In one
embodiment, the Pro-Factor D-specific antibody or antigen-binding fragment thereof
binds to human Pro-Factor D with a Kp of less than 10 nM. In one embodiment, the Pro-
Factor D-specific antibody or antigen-binding fragment thereof is labeled with a
detectable motety, for example a detectable motety suitable for use in an immunoassay as

further described herein.  In one embodiment, the Pro-Factor D-specific antibody or
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fragment thereof 1s immobilized on a substrate, such as a substrate suitable for use in an
immunoassay, as further described herein.

In one embodiment, the Pro-Factor D-specific antibody or fragment thereof (i.e.,
an antibody or fragment thereof that specifically binds to buman Pro-Factor B3) comprises
a binding domain comprising HC-CDR1, HC-CDR-2 and HC-CDR-3 of a heavy chain
variable region selected from the group consisting of SEQ D NO:s 136-141 and
comprising LC-CDR-1, LC-CDR2 and LC-CDR3 in a light chain variable region selected
from the group consisting of SEQ 1D NO:is 142-147, wherein the CDRs are numbered
according to the Kabat numbering system.

In one embodiment, the Pro-Factor D-specific antibody or fragment thereof that
specifically binds to human Pro-Factor B comprises a binding domain comprising HC-
CDRI1, HC-CDR-2 and HC-CDR-3 in a heavy chain variable region selected from the
group consisting of SEQ 1B NO:s 136-139 and comprising LC-CBR1Y, LC-CDRZ and
LC-CDR3 in a light chain variable region selected from the group consisting of SEQ ID
NGO's 142-145, wherein the CDRs are vumbered according to the Kabat numbeting
system. In one embodiment the Pro-Factor D-specific antibody or fragment thereof
comprises a binding domain comprising the following six CDRs: {a) an HC-CDR1
comprising the amino acid sequence XYWMS (SEQ 1D NG:201), wherein X at posttion
s N, S or T. (by) an HC-CDRZ comprising the amino acid sequence
EIRLKSXNYAXXYXESVKG (SEQ 1D NO:202), wherein: X at position 7is D or E, X
at position 1115 T or A, X at position 12 is Hor Y and X at position 14is Aor T, {cyan
HC-CDR3 comprising the amino acid sequence AWFAX (SEQ 1D NO:203), wherein X
at position 5 is 8, Y or N; {d} a LC-CDR! comprising the amino acid sequence
XESOXLLYSXDOKNYLA (SEQ 1D NO:204), wherein X at position 11s M or K, X at
position 515 8 or N, and X at position 10 1s K or R; {e) a LC-CDR2Z comprising the amino
acid sequence WASTRES (SEQ ID NO:178); and (f) a LC-CDR3 comprising the amino
acid sequence LQYYXYPYT (SEQ 1D NO:205), wherein X at position Sis Tor 8. In
one embodiment, the Pro-Factor D-specific antibody or fragment thereof comprises a
binding domain comprising the following six CBRs! (a) an HC-CBR1 comprising SEQ
D NO:149 or SEQ ID NO:155, (b) an HC-CDR2 comprising SEQ D NO: 151 or SEQ
1D NO:156; (¢) an HC-CDR3 coroprising SEQ ID NGS5, (d) a LC-CDR1 comprising
SEQ ID NO:176, (e) a LC-CDRZ comprising SEQ D NO:178 and (1) a LC-CDR3

comprising SEQ 1D NGB0, In one embodiment, Pro-Factor D-specific astibody or

B}~



WO 2022/040149 PCT/US2021/046250

fragment thereof comprises a VH domain having at least 95% sequence identity (such as
at least 96%, at least 97%, at least 98%, or at least 99% identity) to the amino acid
sequence of SEQ ID NO:136. In one embodiment, the Pro-Factor D-specific antibody or
fragment thereof comprises a VH domain having at least 95% sequence identity (such as
at least 90%, at least 97%, at least 98%, or at least 99% identity} to the amino acid
sequence of SEQ D NO137. In one embodiment, the Pro-Factor D-specific antibody or
fragment thereof comprises a VL domain having at least 95% sequence identity (such as
at least 96%, at least 97%, at least 98%, or at least 99% identity} to the amino acid
sequence of SEQ ID NG:142. In one embodiment, the Pro-Factor D-specific antibody or
fragment thereof comprises a VL domain having at least 95% sequence identity (such as
at least 96%, at least 97%, at least 98%, or at least 99% identity) to the amino acid
sequence of SEQ ID NO:143. In one embodiment, the Pro-Factor D-specific antibody or
fragment thereof comprises a VH comprising SEQ 3 NO:136 and a VL comprising SEQ
D NO: 142, In one embodiment, the Pro-Factor D-specific antibody or fragment thereof
comprises a VH coroprising SEQ ID NGO 137 and a VL comprising SEQ 1D NO: 143,

In one embodiment, the Pro-Factor D-specific antibody or fragment thereof that
specifically binds to buman Pro-Factor I comprises a binding dowain comprising the
following six CIRs: {a) an HC-CDR1 comprising SEQ 1D NG 158, (b) an HC-CDR2
comprising SEQ 1D NO: 159 or SEQ 1D NG:163; (¢} an HC-CDR3 comprnising SEQ ID
NO:101 or SEQ 1D NO:165; (d) a LC-CDR1 comprising SEQ ID NO:184 or SEQ ID
NO:189, {e) a LC-CDR2 comprising SEQ ID NO:178 and (f) a LC-CDR3 comprising
SEQ ID NO/IR7. In one embodiment the Pro-Factor D-specific antibody or fragment
thereof comprises a VH domain having at least 95% sequence identity {such as at least
96%, at teast 97%, at least 98%, or at least 99% identity) o the amino acid sequence of
SEQ ID NO:138. In one embodiment the Pro-Factor D-specific antibody or fragment
thereof comprises a VH domain having at least 95% sequence wdentity (such as at least
6%, at least 97%, at least 98%, or at least 99% identity) to the aming acid sequence of
SEQ ID NO:139. In one embodiment, the Pro-Factor D-specific antibody or fragment
thereof comprises a VI. domain having at least 95% sequence identity {such as at least
9%, at least 97%, at least 98%, or at least 99% identity)} to the amino acid sequence of
SEQ ID NO:144. In one embodiment, the Pro-Factor D-specific antibody or fragment
thereof comprises a VL domain having at least 95% sequence identity (such as at least

96%, at teast 97%, at least 98%, or at least 99% identity) o the amino acid sequence of
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SEQ ID NO: 145 In one embodiment, the Pro-Factor D-specific antibody or fragment
thereof comprises a VH comprising SEQ I NG:138 and a2 VL comprising SEQ ID
NO:144. In one embodiment, the Pro-Factor D-specific antibody or fragment thereof
comprises a VH comprising SEQ 1D NG 139 and a VL comprising SEQ 1D NG: 145,

In one embodiment, the Pro-Factor D-specific antibedy or tragment thereof that
specifically binds to human Pro-Factor I3 comprises a binding domain comprising HC-
CDR1, HC-CDR2 and HC-CDR3 in a heavy chain variable region selected from the
group consisting of SEQ 1D NG: 140 and SEQ 1D NGO 141 and compnsing LC-CDR1,
LC-CBRZ and LC-CDR3 in a light chain variable region selected from the group
consisting of SEQ ID NO: 146 and SEQ ID NO: 147, In one embodiment, the Pro-Factor
D-specitfic antibody or fragment thereof comprises a binding domain comprising the
following six CDRs: (a) an HC-CDR1 comprising SEQ ID NG:167, (b) an HC-CDR2
comprising SEQ 1D NG:169 or SEQ 1D NG:173; (¢} an HC-CDR3 comprising SEQ 1D
NO:171 or SEQ 1D NO:174; (d) a LC-CDR1Y comprising SEQ 1D NO:194, (e} a LC-
CDR2 comprising SEQ 1D NO:196 or SEQ 1D NO: 199 and () a LC-CDR3 comprising
SEQ ID NO:198 or SEQ ID NO:200. In one embodiment, the Pro-Factor D-specific
antibody or fragment thereof comprises a VH domain having at least 95% sequence
identity (such as at least 96%, at least 97%, at least 98%, or at lgast 99% identity} to the
amine acid sequence of SEQ 1D NO:140. In one embodiment, the Pro-Factor D-specific
antibody or fragment thereof comprises a VH domain having at least 95% sequence
identity (such as at least 96%, at least 97%, at least 98%, or at least 99% wdentity) to the
amino acid sequence of SEQ ID NO: 141, In one embodiment, the Pro-Factor D-specific
antibody or fragment thereof comprises a VL domain having at least 95% sequence
identity (such as at least 96%, at least 97%, at least 98%, or at least 99% identity) to the
amino acid sequence of SEQ D NO:146. In one embodiment, the Pro-Factor D-specific
antibody or fragment thereof comprises a VL domain having at least 95% sequence
identity (such as at least 96%, at least 97%, at least 98%, or at igast 99% identity} to the
amine acid sequence of SEQ 1D NO:147. In one embodiment, the Pro-Factor D-specific
antibody or fragment thereof comprises a VH comprising SEQ I NG:140 and a VL
comprising SEQ 1D NO:146. In one embodiment, the Pro-Factor D-specific antibody or
fragment thereol comprises a VH comprising SEQ 1D NO: 141 and a VL comprising SEQ
D NO: 147,
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In certain emnbodiments, the Pro-Factor D-specific antibody or fragment thereof
has a heavy chain variable domain that is substantially identical {e.g, at least about 70%,
at least 75%, at least about 80%, at least about 85%, at least about 90%, at least about
95%, or at least about 96% i1dentical, or at least about 97% 1dentical, or at least about 98%
identical, or at least 99% identical}, to that of any of the heavy chain variable domain
sequences set forth in TABLE 3. In certain embodiments, the Pro-Factor D-specific
antibody or fragment thereof has a light chain variable domain that is substantially
wdentical {e.g., at least about 70%, at least 75%, at least about 80%, at least about 85%, at
feast about 90%, at least about 95%, or at least about 96% identical, or at feast about 97%
identical, or at least about 98% identical, or at least 99% identical), to that of any of the
fight chain variable domain sequences set forth in TABLE 3.

In another embodiment, the present disclosure provides a nucleic acid encoding
the complementarity determining regions (CBRs) of a heavy chain variable region of a
Pro-Factor D-specific antibody, or antigen-binding fragment thereof, that specifically
binds to human Pro-Factor D, wherein the heavy chain vanable region comprises an
amino acid sequence set forth in SEQ ID NOs:136-141 and wherein the CDRs are
numbered according to the Kabat numbering system. In avother embodiment, the present
disclosure provides a nucleic acid encoding complementarity determining regions
(CDRs) of a light chain variable region of a Pro-Factor D-specitic antibody, or antigen-
binding fragment thereof, that specifically binds to buman Pro-Factor D, wherein the light
chain variable region comprises an anuno acid sequence set forth in SEQ 1D NOs:142-
147 and wherein the CDRs are numbered according to the Kabat numbering system.

In another embodiment, the present disclosure provides a cloning or expression
vector comprising a nucleic acid encoding complerentarity determuning regions {CDRs)
of heavy and/or light chain variable regions of an antibody, or antigen-binding fragment
thereof, that specifically binds to human Pro-Factor D, wherein the heavy chain variable
region comprises the amino acid sequence set forth as any of SEQ 1D NOs:136-141 and
the light chain variable region comprises the amino acid sequence set forth as any of SEQ
¥ NOs:142-147 wheretn the CDRs are numbered according to the Kabat numbering
system.

o another embodiment, the present disclosure provides a cell containing a cloning
or expression vector comprising a nucleic acid encoding complementarity determining

regions (CDRs) of heavy and/or light chain variable regions of a Pro-Factor D-specific
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antibody, or antigen-binding fragment thereof that specifically binds to human Pro-Factor
I3, wherein the heavy chatn variable region comprises the amino actd sequence set forth
as any of SEQ ID NOs: 136-141 and the light chain variable region comprises the amino
acid sequence set forth as any of SEQ ID NOs: 142-147 wherein the CDRs are numbered
according to the Kabat numbering system.

In another embodiment, the present disclosure provides a roethod for producing a
human Pro-Factor-D-specific antibody comprising culturing a cell containing an
expression vector which contains a nucleie acid that encodes one or both of the heavy and
fight chain polypeptides of any of the Pro-Factor-D specific antibodies or antigen-binding
fragments disclosed herein. The cell or culture of cells is cultured under conditions and
for a time sufficient to aliow expression by the celi {or culture of cells} of the antibody or
antigen-binding fragment thereof encoded by the nucleic acid.  The method can also
include isolating the antibody or antigen binding fragment thereof from the cell (or
culture of cells) or from the media in which the cell or cells were cultured.

In one embodiment, the present disclosure provides a composition comprising any
of the Pro-Factor-D-specific antibodies, or antigen-binding fragments disclosed herein.

In one embodument, the present disclosure provides a substrate for use in an
imimuneassay comprising at least one or more of any of the Pro-Factor-D-specific
antibodies, or antigen-binding fragments disclosed herein.

In one embodiment, the present disclosure provides a kit for detecting the
presence or amount of Pro-Factor D in a test sample, such as a biological sample, said kit
comprising {a) at least one container, and (b) at least one or more of any of the Pro-
Factor-D-specific antibodies, or antigen-binding fragments disclosed herein.

. Amti-homan Facior D Monoclonal Antibodies that bind to both Pre and
Mature Forms of Factor D

As described in Examples 4-5 herein, the present invention also provides anti-
Factor I3 antibodies that bind to an epitope that is present in both human Pro- and human
mature-Factor D, As described in Example 4, the inventors have used the human mature
Factor I (SEQ 1D NO:3) as an antigen to generate anti-Factor D antibodies which were
screened and selected for the ability to detect both the Pro- and mature forms of Factor B
and are suitable for use 1n combination with the mature-Factor D-specific antibodies and
the Pro-Factor D-specific antibodies disclosed herein in the detection assays and methods

described herein.
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As described in Example 5, the vanable heavy and hght chain fragments of
several representative anti-Factor I monoclonal antibodies that bind to both Pro- and
mature-Factor D have been cloned and sequenced.

FIGURE 10A is an amino actd sequence alignment of the variable heavy chain
regions of five anti-Factor D clones that were identified as having high binding affinity to
both mature and pro-Factor D

FIGURE 10B is an amino acid sequence alignment of the variable light chain
regions of five anti-Factor D clones that were identified as having high binding affinity to
both mature and pro-Factor .

The heavy chain and hight chain variable regions and CDRs therein of the five
anti-Factor D monoclonal antibodies that bind to both mature and pro-Factor D are

provided below in TABLES S and 6.

ABLE 5: anti-human Factor D Antibody Sequences: mouse parental

Anti- Heavy  Chain | Light Chain | Heavy chain | Light chain
human Variable VYariable variable  region | variable region
Factor DB | Region Region (DBNA)Y (DNA)
Antibody | (amino acid) {amino acid)

Referenc

e No

35 SEQ D NGBS SEQ IDNORS | SEQID NO:127 SEQID NO:I3T
30H2 SEQ ID NG5 SEQID NG9O | SEQID NO:127 SEQ D NO132
11H SEQ D NO:Rs SEQIDNGO | SEQIDNG:I2R SEQ 1D N 133
1ZH10 SEQ ID NG:BT SEQIDNG:Y2 | SEQID NO:129 SEQ D NO:134
TH2 SEQ 1D N{G:8S SEGIDNG:93 | SEQID NO:130 SEQ ID NO:135

TABLEY 6: anti-human Factor I antibodies; CDRs

Anti-human Factor | Heavy Chain: Light Chain:

D Antibody | CDRI; CDR1;

Reference No. CDR2Z: CDRZ;
CDBR3 CDR3

(SEQ ID NOs) | (SEQ ID NOs)

3C5 95, 97, 99 111 113 115
30H2 95, 97: 99 111113, 115
1Al 101: 103,105 | 60: 119; 121
124110 101, 107, 108 | 123; 124; 125
710 101, 107, 105 | 60: 126, 121

According, in one aspect, the present invention provides an isolated antibody or

fragment thereof that specifically binds to an epitope present in both buman Pro-Factor
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(SEQ ID NO:2), and human mature Factor D (SEQ 1D NGO:3), wherein the antibody
comprises a binding domain comprising HC-CDR, HC-CDR2 and HC-CDR3 10 a heavy
chain variable region selected from the group consisting of SEQ ID NO:s 85-88 and
comprising LC-CDR1, LC-CDR2 and LC-CDR3 10 a light chatn variable region selected
from the group consisting of SEQ ID NO:s 89-93, wherein the CDRs are numbered
according to the Kabat numbering system.

In one embodiment, the anti-Factor D antibody that binds to an epitope present in
both Pro-Factor D and mature Factor D is a monoclonal antibody.  In one embodiment
the anti-Factor B} antibody 1s a humanized, chimeric, or fully human antibody. In one
embodiment the anti-Factor D antibody fragment s selected from the group consisting of
Fv, Fab, Fab', F(ab) and F{ab'}z. In one embodiment, the anti-Factor D antibody is a
single-chain molecule.  In one embodiment, the anti-Factor D antibody is an IgG
molecule selected from the group consisting of Ig(Gl, IgG2 and IgG4  In one
embodiment, the anti-Factor D antibody or antigen-binding fragment thereof binds to
both human Pro-Factor I and human wature Factor D with a Ko of less than 10 oM. In
one embodiment, the anti-Factor D antibody or antigen-binding fragment thereof that
binds to an epitope present in both Pro-Factor I and mature Factor D is fabeled with a
detectable motety, for example a detectable motety suitable for use in an immunoassay as
further described herein. In one embodiment, the anti-Factor D antibody or fragment
thereot that binds to an epitope present in both Pro-Factor B and mature Factor I is
immobilized on a substrate, such as a substrate suitable for use in an immunoassay, as
further described herewn.

In one embodiment, the anti-Factor D antibody or fragment thereot that binds to
an epitope shared by both human wature Factor D and human Pro-Factor D comprises a
binding domain comprising HC-CDR1, HC-CDR2 and HC-CDR3 of a heavy chain
variable region selected from the group comsisting of SEQ ID NO:s 136-141 and
comprising LC-CDR1, LC-CDR2 and LC-CDR3 10 a light chatn variable region selected
from the group consisting of SEQ ID NO:s 142-147, wherein the CDRs are numbered
according to the Kabat numbering system.

In one embodiment, the anti-Factor [ antibody or fragment thereof that binds to
an epitope shared by both human mature Factor B3 and human Pro-Factor D coroprises a
binding domain comprising the following six CDRs: {(a} an HC-CDR1 comprising the

amino actd sequence SEQ ID NG9S (b) an HC-CDRZ comprising the amino acid
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sequence SEQ ID N(O:97 {c¢) an HC-CDR3 comprising the amino acid sequence SEQ ID
NO:99 {d} a LC-CDR1 comprising the amino acid sequence SEQ I NO:11H; (e a LC-
CDR2 comprising the amino acid sequence SEQ D NO:113); and (f) a LC-CDR3
comprising the amino acid sequence SEQ ID N 115,

In one embodiment, the anti-Factor D antibody or fragment thereot that binds to
an epitope shared by both human wature Factor D and human Pro-Factor D comprises a
binding domain comprising the following six CDRs: (a) an HC- CDR1 comprising the
amino acid sequence SEQ ID NG:101 (b) an HC-CDRZ comprising the amino acid
sequence SEQ 1D N{:103 or 107 {c¢) an HC-CDR3 comprising the amino acid sequence
SEQ ID NO:10S or 108, (d) a LC-CDRI comprising the amino acid sequence SEQ D
NO:60 or 123; {e) a LC-CDR2 comprising the amino acid sequence SEQ ID NO:119, 124
or 126 and (f) a LC-CDR3 comprising the anmino acid sequence SEQ 1D NO:121 or 125,

in one embodiment, the anti-Factor D antibody or fragment thereof that binds to
an epitope shared by both human mature Factor B and human Pro-Factor b comprises a
VH domain haviog at least 95% sequence identity (such as at least 96%, at least 97%, at
feast 98%, or at least 99% identity) to the amino acid sequence of SEQ ID NO:85. Inone
embodiment, the auti-Factor D antibody or fragmoent thereot comprises a VL domain
having at least 95% sequence identity {such as at least 96%, at least 97%, at least 98%, or
at least 99% identity) to the amino acid sequence of SEQ ID NO:89. In one embodiment,
the anti-Factor D antibody or fragment thereof comprises a VL domain having at least
95% sequence 1dentity (such as at least 96%, at least 97%, at least 98%, or at least 99%
wdentity) to the amino acid sequence of SEQ ID NO:90. In one embodiment, the anti-
Factor I} antibody or fragment thereof comprises a VH comprising SEQ D NO:85 and a
VL comprising SEQ ID NGBS In one embodiment, the anti-Factor D antibody or
fragment thereof comprises a VH comprising SEQ 1D NO:85 and a VL comprising SEQ
D NO:90.

in one embodiment the anti-Factor D antibody or fragment thereot that binds to an
epitope shared by both human mature Factor D and human Pro-Factor D comprises a VH
domain having at least 5% sequence tdentity (such as at least 6%, at least 97%, at least
98%, or at least 99% identity) to the amino acid sequence of SEQ 1D NG:&6. In one
embodiment the anti-Factor I antibody or fragment thereof comprises a VH domain
having at least 95% sequence identity (such as at least 96%, at least 97%, at least 98%, or

at least 99% 1dentity ) to the amino acid sequence of SEQ 1D NO:87. In one embodiment
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the anti-Factor D antibody or fragment thereof comprises a VH domain having at least
95% sequence identity {such as at feast 96%, at least 97%, at least 98%, or at least 99%
identity } to the amino acid sequence of SEQ 1D NG:83.

in one embodiment, the anti-Factor D antibody or fragment thereof that binds to
an epitope shared by both human mature Factor B and human Pro-Factor b comprises a
V1. domwain having at least 95% sequence identity (such as at least 96%, at least 97%, at
feast 98%, or at least 99% identity) to the amino acid sequence of SEQ ID NO:91. Inone
embodiment, the avti-Factor D antibody or fragroent thereof comprises a VL domain
having at least 95% sequence identity {such as at least 96%, at least 97%, at least 98%, or
at least 99% identity) to the amino acid sequence of SEQ ID NG:92. In one embodiment,
the anti-Factor D antibody or fragment thereof comprises a VL domain having at least
95% sequence identity (such as at least 96%, at least 97%, at least 98%, or at least 99%
identity} to the amino acid sequence of SEQ ID N(G:93. In one embodiment, the anti-
Factor I} antibody or fragment thereof comprises a VH comprising SEQ D NO:86 and a
YL comprising SEQ ID NG9 In one embodiment, the anti-Factor D antibody or
fragment thereof comprises a VH comprising SEQ 1D NO:87 and a VL comprising SEQ
13 NO:92. In one embodiment, the anti-Factor D antibody or fragment thereof comprises
a VH comprising SEQ ID NO:B8 and a2 VL comprising SEQ D NO:93.

In certain embodiments, the anti-Factor D antibody or fragment thereof that binds
to an epitope shared by both human mature Factor D and human Pro-Factor D has a
heavy chain variable domain that 1s substantially identical {e.g, at least about 70%, at
feast 75%, at feast about 80%, at least about 85%, at least about 90%, at least about 95%,
or at least about 96% identical, or at least about 97% identical, or at least about 98%
identical, or at least 99% identical), to that of any of the heavy chain variable domain
sequences set forth in TABLE 5.

In certain embodiments, the anti-Factor D antibody or fragment thereotf that binds
to an epitope shared by both human mature Factor D and human Pro-Factor D has a light
chain variable domain that 13 substantially 1dentical {e.g., at least about 70%, at least
75%, at least about 80%, at least about 85%, at least about 90%, at least about 95%, or at
feast about 96% identical, or at least about 97% i1dentical, or at least about 98% identical,
or at least 99% 1dentical), to that of any of the light chain variable domain sequences set

forth in TABLE 5.
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In another embodiment, the present disclosure provides a nucleic acid encoding
the complementarity determining regions (CDBRs) of a heavy chain variable region of an
anti-Factor D antibody, or antigen-binding fragment thereof, that binds to an epitope
shared by both human mature Factor D and human Pro-Factor D, wherein the heavy
chain variable region comprises an amino acid sequence set forth in SEQ 1D NQOs:85-88
and wherein the CDRs are numbered according to the Kabat mumbenog system.  Ip
another embodiment, the present disclosure provides a nucleic acid encoding
complementarity determining regions (CDRs) of a hight chain varisble region of an
antibody, or antigen-binding fragment thereot, that binds to an epitope shared by both
human mature Factor D and human Pro-Factor D, wherein the light chain varniable region
comprises an amine acid sequence set forth in SEQ D NOs:89-93 and wherein the CDRs
are numbered according to the Kabat numbering systern.

in another embodiment, the present disclosure provides a cloning or expression
vector comprising a nucleic acid encoding complementarity deternuning regions {CDRs)
of heavy and/or hght chain variable regions of an anti-Factor Db antibody, or antigen-
binding fragment thereot, that binds to an epitope shared by both human mature Factor D
and human Pro-Factor D, wherein the heavy chain vanable region comprises the amino
acid sequence set forth as any of SEQ ID NOs:85-88 and the light chain variable region
comprises the amino acid sequence set forth as any of SEQ 1D NOs:89-93 wherein the
CDRs are numbered according to the Kabat numbering system.

In another embodiment, the present disclosure provides a cell containing a cloning
or expression vector comprising a nucleic acid encoding coraplementarity determining
regions (CDRs) of heavy and/or light chain variable regions of an anti-Factor I} antibody,
or antigen-binding fragment thereof, that binds to an epitope shared by both bhuman
mature Factor D and human Pro-Factor D, wherein the heavy chain variable region
comprises the amino acid sequence set forth as any of SEQ ID NOs: 85-88 and the light
chain variable region comprises the amino acid sequence set forth as any of SEQ 1D NOs:
89-03 wherein the CDRs are numbered according to the Kabat numbering systen.

In another embodiment, the present disclosure provides a method for producing an
anti-Factor D antibody that binds to an epitope shared by both human mature Factor D
and human Pro-Factor D comprising culturing a cell containing an expression vector
which contains a nucleic acid that encodes one or both of the heavy and light chain

polypeptides of any of the antibodies or antigen-binding fragments disclosed herein. The

-49.



WO 2022/040149 PCT/US2021/046250

cell or culture of celis is cultured under conditions and for a time sufficient to allow
expression by the cell {or culture of cells) of the anti-Factor D antibody or antigen-
binding fragment thereot encoded by the nucleic acid.  The method can also include
isolating the antibody or antigen binding fragment thereof from the cell {or culture of
cells) or from the media in which the cell or cells were cultured.

In one embodiment, the present disclosure provides a composition comprising any
of the anti-Factor D antibodies, or antigen-binding fragments thereof, that bind to an
epttope shared by both human mature Factor D and human Pro-Factor I disclosed herein.

in one embodiment, the present disclosure provides a substrate for use in an
immunoassay comprising at least one or more of any of the anti-Factor D antibodies, or
antigen-binding fragments thereof, that bind to an epitope shared by both human mature
Factor D and human Pro-Factor D disclosed herein.

in one embodiment, the present disclosure provides a kit for detecting the
presence of Factor D in a test sample, such as a biological sample, said kit comprising {(a)
at least one container, and (b} at least one or more of any of the anti-Factor D antibodies,
or antigen-binding fragments thereof, that bind to an epitope shared by both human

mature Factor D and human Pro-Factor D disclosed herein,

Single-Chain anti-Facior D Antibodies

In one embodiment of the present invention, the anti-Factor D antibodies (i.e., any
of the mature Factor-D specific antibodies, the Pro-Factor-D-specific antibodies or the
anti-Factor-D» antibodies that bind both the mature and Pro-forms of Factor D) are single-
chain antibodies, defined as a genetically engineered molecule containing the vanable
region of the light chain, the variable region of the heavy chawn, linked by a sutable
polypeptide linker as a genetically fused single-chain molecule.  Such single-chain
antibodies are also referred to as "single-chain Fv" or "s¢Fv" antibody fragments.
Generally, the Fv polypeptide further comprises a polypeptide linker between the VH and
VL domains that enables the scFv to form the desired structure for antigen binding. The
sckv antibodies that bind Factor I3 can be oriented with the variable light region either

amino terminal to the variable heavy region or carboxyl terminal to it.
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Humanized anti-Facior D Antibodies
The anti-Factor D antibodies disclosed herein {i.e, any of the manwe Factor-D
specitic antibodies, the Pro-Factor-D-specific antibodies or the anti-Factor-D antibodies
that bind both the mature and Pro-forms of Factor ) can be modified without changing
their ability to be used for the purposes described herein. As an initial matter, it is noted
that the antibodies described herein orniginated from immunized mice. The autibodies
thus have framework regions {regions outside the complementarity determining regions,
“CDRs”) which contain the amino acid residues usually found in the framework
regions i murine antibodies, and which may be immunogenic when administered to a
human patient. To reduce immunogericity of murine antibodies when used in humans, it
is common in the art to engineer the framework regions by replacing residues found at
particular positions in the antibodies of mice with the residues more typically found at the
same position in human antibodies. Antibodies engineered in these ways are referred to
as “humanized antibodies” and are typically preferred for in vivo use, since they have a
lower risk of inducing side effects and typically can remain in the circulation longer.
Methaods of humanizing antibodies are known in the art and are set forth in detail in, for
exampie, U.S. Patent Nos. 6,180,377, 6,407,213, 5,693,762, 5,585,089, and 5,530,101,
Further, since the CDRs of the variable regions determine antibody specificity, the
anti-Factor D antibody CDRs set torth in TABLES 2, 4, 6-10 and 12-17 can be grafted or
engineered tnto an antibody of choice to confer speciﬁcity for binding to Factor B upon
that antibody. For example, the CDRs from mature Factor-D-specific clones 6G6, 14A11,
27B3, 58F3, 49G3 and 10G1T as set forth in TABLE 2 and/or from Pro-Factor B-specific
clones 18FS, 1F9, 2A4 20A1, 13A10 and 21H1 as set forth in TABLE 4 can be grafied
onto a human antibody framework of known three dimensional structure (see eg,
WOO8/45322; Jones et al., Nafure 321:522 (1986); Verhoeven et al., Science 239:1534
{1988)}; Riechmann et al., Nature 332:323 {1988) and Winter & Milstein, Nafure 349.293
(1991} to generate an anti-mature Factor De-specific or anti-Pro-Factor Db specific

antibody with reduced or no immunogenic responses when administered to humans.

Methods for Producing anti-Factor D Antibodies

o another aspect, the present invention provides a method of producing an
antibody specifically recognizing and binding human Factor D, such as mature Factor-D

specific antibodies, the Pro-Factor-D-specific antibodies or anti-Factor-D antibodies that
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bind both the mature and Pro-forms of Factor D comprising culturing a cell containing an
expression vector which contains a nucleic acid that encodes one or both of the heavy and
tight chain polypeptides of any of the antibodies or antigen-binding fragments disclosed
herein. The cell or culture of cells is cultured under conditions and for a time sufficient to
allow expression by the cell (or culture of cells) of the antibody or antigen-binding
fragment thereof encoded by the nucleic acid. The method can also include 1solating the
antibody or antigen binding fragment thereof from the cell {or culture of cells) or from

the roedia 1o which the cell or cells were cultured.

in one embodiment, the present disclosure features a cell containing a cloning or
expression vector comprising a nucleic acid encoding complementarity determuining
regions {CDRs) of heavy and/or light chain variable regions of an antibody, or antigen-
binding fragment thereof, that specifically binds to human mature Factor D, wherein the
heavy chain variable region comprises the amino acid sequence set forth as any of SEQ
D NQOs: 12-17 and the light chain vanable region comprises the amino acid sequence set
forth as any of SE(3 1D NOs: 18-23,

In another embodiment, the present disclosure features a cell containing a cloning
or expression vector corprising a nucleic acid encoding coraplementarity determining
regions {CDRs) of heavy and/or light chain variable regions of an antibody, or antigen-
binding fragment thereof, that specifically binds to human Pro-Factor D, wherein the
heavy chain variable region comprises the amino acid sequence set forth as any of SEQ
1D NOs: 136-141 and the light chain variable region comprises the amino acid sequence
set forth as any of SEQ 1D NQOs: 142-147.

In some embodiments, the invention provides a macleic acid molecule encoding an
anti-Factor 1 antibody, or fragment thereot, of the invention, such as an astibody or
antigen-binding fragment thereof that specifically binds to human mature Factor D (e.g.,
as set forth 1w TABLE 1), an antibody or antigen-binding fragment thercof that
specifically binds to human Pro-Factor B (e.g., as set forth in TABLE 3) or an antibody
or antigen-binding fragment thereof that binds to an epitope shared by both human
mature Factor D and human Pro-Factor D {e.g., as set forth in TABLE 35} In some
embodiments the invention provides a nucleic acid molecule comprising a nucleic acid
sequence encoding an anti-Factor D antibody, such a3 encoding an antibody or antigen-
binding fragment thereof that specifically binds to human mature Factor D {e.g., SEQ ID

NQOs: 73-84), or encoding an antibody or antigen-binding {ragment thereot that
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specifically binds to human Pro-Factor D {e.g, SEQ ID NOs: 206-217) or encoding an
antibody or antigen-binding fragment thereof that binds to an epitope shared by both
human mature Factor D and human Pro-Factor D (e g, SEQ ID NOs: 127-135).

in some embodiments, the invention provides a cell comprising a nucleic acid
molecule encoding a Factor D-specific monoclonal antibody of the invention {including
mature Factor-Id specific antibodies, the Pro-Factor-D-specific antibodies and anti-
Factor-D antibodies that bind both the mature and Pro-forms of Factor D).

In some embodiments, the tnvention provides an expression cassette comprising a
nucleic acid molecule encoding a Factor D-specific monoclonal antibody of the invention
(including mature Factor-D specific antibodies, the Pro-Factor-D-specific antibodies and
anti-Factor-D antibodies that bind both the mature and Pro-forms of Factor D).

In some embodiments, the invention provides a method of producing Factor D-
specific monoclonal antibodies comprising culturing a cell comprising a nucleic acid
molecule encoding a Factor D-specific antibody of the invention (including mature
Factor-D specific antibodies, the Pro-Factor-D-specific avtibodies and anti-Factor-D
antibodies that bind both the mature and Pro-forms of Factor D).

In many embodiments, the nucleic acids encoding a subject monoclonal antibody
are introduced directly into a host cell, and the cell incubated under conditions sufficient
to induce expression of the encoded antibody.

In one embodiment, the method of producing a Factor D-specific monocional
antihody (including mature Factor-D specific antibodies, the Pro-Factor-D-specific
antibodies or the anti-Factor-D antibodies that bind both the mature and Pro-forms of
Factor D) comprises culturing a cell comprising a nucleic acid molecule encoding a
Factor D-specific antibody of the wovention.

According to certain related embodiments there is provided a recombinant host
cell which comprises one or more constructs as described herein; a nucleic acid encoding
any anti-Factor D antibody, CBR, VH or VL domain, or antigen-binding fragment
thereof, and a method of production of the encoded product, which method comprises
expression from encoding nucleic acid therefor. Expression may conveniently be
achieved by culturing under appropriate conditions recombinant host cells containing the
nucieic acid. Following production by expression, an antibody or antigen-binding
fragment thereof, may be isolated and/or purified using any suitable technigue, and then

used as desired.
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For example, any cell suitable for expression of expression cassettes may be used
as a host cell, for example, yeast, insect, plant, eic., cells. In many embodiments, a
mammalian host cell iine that does not ordinarily produce antibodies 15 used, examples of
which are as follows: monkey kidney cells (COS cells), monkey kidney CVI celis
transformed by SV40 (COS-7, ATCC CRL 165 1); human embryonic kidney cells (HEK-
293, Graham et al, J. Gen Virol 36:59 (1977)); baby hamster kidney cells (BHK, ATCC
CCL 10}, Chinese hamster ovary-celis (CHO, Urlaub and Chasin, Proc. Na#l Acad. Sci.
(UNA) 774216, (1980}, mouse sertoli cells (TM4, Mather, Biol Reprod. 23.243-251
{1980)); monkey kidney celis (CVI ATCC CCL 70); African green monkey kidney cells
(VERO-76, ATCC CRL-1587); human cervical carcinoma cells (HELA, ATCC CCL 2y,
canine kidney cells (MDCK, ATCC CCL 34); buffalo rat liver cells (BRL 3A, ATCC
CRL 1442); human lung cells (W138, ATCC CCL 75); human hiver cells (hep G2, HB
8065}, mouse mammary tumor (MMT 060562, ATCC CCL 513, TRI celis (Mather et al
Annals NY. Acad, Sci 383:44-68 (1982));, NIH/3T3 cells (ATCC CRL-1658); and mouse
L cells (ATCC CCL-1). Additional cell lines will become apparent to those of ordinary
skill in the art. A wide variety of cell lines are available from the American Type Culture
Collection, 10801 Umversity Boulevard, Manassas, Va. 2011(-2209,

Methods of introducing nucleic acids into cells are well known in the art. Suitable
methods  include electroporation, particle gun  technology, calcium  phosphate
precipitation, direct microinjection, and the ltke. The choice of method is generally
dependent on the type of cell being transformed and the circumstances under which the
transformation is taking place (i.e., i vifro, ex vivo, or in vive). A general discussion of
these methods can be found in Ausubel, et al | Short Profocols in Molecular Biofogy, 3d
ed., Wiley & Sons, 1995, Io some embodiments, hpofectamine and calcium mediated
gene transfer technologies are used.

After the subject nucleic acids have been introduced into a cell, the cell is
typically incubated, normally at 37°C, sometimes under selection, for a suitable time to
allow for the expression of the antibody. In most embodiments, the antibody 1s typically
secreted into the supematant of the media 1o which the cell is growing in.

In mammalian host cells, a number of viral-based expression systems may be
utilized to express a subject antibody. In cases where an adenovirus is used as an
expression vector, the antibody coding sequence of interest may be ligated to an

adenovirus transcription/trasslation control complex, e g., the late promoter and tripartite
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leader sequence. This chimeric gene may then be inserted in the adenovirus genome by
in vifro or in vivo recombination. Insertion in a non-essential region of the viral genome
{e.g, region E1 or E3} will result in a recombinant virus that s viable and capable of
expressing the antibody molecule in infected hosts. {e.g., see Logan & Shenk, Proc. Natl.
Acad Sci. USA 81:355-359 {1984}). The efficiency of expression may be enhanced by
the inclusion of appropriate transcription enbancer elements, transcription terminators,
etc. (see Bittner et al., Methods in Enzymoel. 153:51-544 (19873).

For fong-term, high-vield production of recombinant antibodies, stable expression
may be used. For example, cell lines, which stably express the antibody molecule, may
be engineered. Rather than using expression vectors, which contain viral origins of
replication, host cells can be transformed with tmmunoglobulin expression cassettes and a
selectable marker. Following the introduction of the foreign DNA| engineered cells may
be allowed to grow for 1-2 days in an enriched media, and then are switched fo a selective
media.  The selectable marker in the recombinant plasmid confers resistance to the
selection and allows cells to stably integrate the plasmid into a chromosome and grow to
form foci, which in turn can be cloned and expanded into cell lines. Such engineered cell
fines may be particularly useful in screening and evaluation of compounds that interact
directly or indirectly with the antibody molecule.

Once an antibody molecule of the invention has been produced, it may be purified
by any method known in the art for purification of an immunoglobulin molecule, for
example, by chromatography (e.g., 1on exchange, affinity, particularly by atfinity for the
specific antigen after Protein A, awnd sizing columu chromatography), centrifugation,
differential solubility, or by any other standard technigue for the purification of proteins.
In many embodiments, antibodies are secreted from the cell into culture medium and
harvested from the culture medium. For example, a nucleic acid sequence enceding a
signal peptide may be included adjacent the coding region of the antibody or fragment.
Such a signal peptide may be incorporated adjacent to the 5 end of the amino acid
sequences set forth herein tor the subject antibodies in order to facilitate production of the

subject antibodies.

Anti-Factor D Antibodies Labeled with a Detectable Moiety

In ancother aspect, the invention provides anti-Factor D antibedies (including

mature Factor-D-specific antibodies, Pro-Factor-D-specific antibodies and anti-Factor-D
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antibodies that bind both the mature and Pro-forms of Factor D) that are labeled with a
detectable moiety (i.e., a motety that permits detection and/or quantitation}. In various
embodiments, the antibodies described herein are conjugated to a detectable label that
may be detected directly or indirectly. In this regard, an antibody "conjugate” refers to an
anti-Factor D antibody that is covalently linked to a detectable label. In the present
invention, monoclonal antibodies, antigen-binding fragments thereof, and antibody
derivatives thereof, such as a single-chain-variable-fragment antibody or an epitope
tagged antibody, may all be covalently linked to a detectable fabel. In “direct detection”,
only one detectable antibody 15 used, 7e., a primary detectable antibody. Thus, direct
detection means that the antibody that 15 conjugated to a detectable label may be detected,
per se, without the need for the addition of a second antibody (secondary antibody ).

A “detectable label” 1s a molecule or material that can produce a detectable (such
as visually, electronically, or otherwise) signal that indicates the presence and/or
concentration of the label in a sample. When conjugated to an antibody, the detectable
label can be used to locate and/or quantify the target to which the specific antibody is
directed. Thereby, the presence and/or concentration of the target in a sample can be
detected by detecting the signal produced by the detectable label. A detectable label can
be detected directly or indirectly, and several different detectable labels conjugated to
different specific antibodies can be used in combination to detect one or more targets.

Examples of detectable iabels, which may be detected directly, include fluorescent
dves and radiocactive substances and metal particles. In contrast, indivect detection
requires the application of one or more additional antibodies, i.e., secondary antibodies,
after application of the primary antibody. Thus, the detection is performed by the
detection of the binding of the secondary antibody or binding agent to the primary
detectable antibody. Examples of primary detectable binding agents or antibodies
requiring addition of a secondary binding agent or antibody include enzymatic detectable
binding agents and hapten detectable binding agents or antibodies.

Examples of detectable labels which may be conjugated to antibodies of the
present disclosure include fluorescent labels, enzyme labels, radicisotopes,
chemiluminescent labels, electrochemiluminescent labels, bioluminescent labels,
polyrers, polymer particles, metal particles, haptens, and dyes.

Examples of fluorescent labels include 5-(and 6)-carboxyfluorescein, 5- or 6-

carboxyfluorescein, 6-{Hluorescein)-3-(and 6)-carboxamido hexanoic acid, fluorescein
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isothiocyanate, rhodamine, tetramethyirhodamine, and dyes such as Cy2, Cy3, and CyS,
optionally substinuted coumarin inchuding AMCA, PerCP, phycobiliproteins including R~
phyveoerythrin (RPE) and allophyeoerythrin (APC), Texas Red, Princeton Red, green
fluprescent protetn (GFP) and analogues thereof, and conjugates of R-phycoerythrin or
allophycoerythrin, inorganic fluorescent labels such as particles based on semiconductor
material like coated CdSe nanocrystallites.

Examples of polymer particle labels include micro particles or latex particles of
polystyrene, PMMA or silica, which can be emabedded with fluorescent dyes, or polymer
micelles or capsules which contain dyes, enzymes, or substrates.

Examples of metal particle labels include gold particles and coated gold particles,
which can be converted by silver stains. Examples of haptens include DNP, fluorescein
isothiocyanate (FITC), biotin, and digoxigenin. Examples of enzymatic labels include
horseradish peroxidase (HRP), alkaline phosphatase (ALP or AP}, B-galactosidase
(GAL), glucose-t-phosphate  dehydrogenase,  B-N-acetviglucosamimidase,  B-
glucuronidase, wvertase, Xanthine Oxidase, firefly luciferase and glucose oxidase (GO).
Examples of commonly used substrates for horseradishperoxidase include 3.3'-
diaminobenzidine (DAB), diamincbenzidive with nickel enhancement, 3-arino-9-
ethylcarbazole (AEC), Benzidine dibydrochlonide (BDHC) Hanker-Yates reagent
(HYR), Indophane blue (IB), tetramethylbenzidine {(TMB), 4-chloro-1-naphtol (CN},
alpha-naphtol  pyronin  (alpha-NP), o-dianisidine {(0D), S-bromo-4-chloro-3-
indolylphosp- hate (BCIP), Nitro blue tetrazolium (NBT), 2-{p-iodophenyl}-3-p-
nitropheny- I-5-phenyl tetrazolium chloride (INT), tetranitro blue tetrazolium (TNBT), S-
bromo-4-chlore-3-indoxyl-beta-D-galactoside/ferro-ferricyanide (BCIG/FF).

Examples of commonly used substrates for Alkaline Phosphatase include
Naphthol-AS-B 1-phosphate/fast red TR (NABP/FR}, Naphthol-AS-MX-phosphate/fast
red TR (NAMP/FR), Naphthol-AS-B1-phosphate/- fast red TR (NABP/FR), Naphthol-
AS-MX-phosphate/fast red TR (NAMP/FR)}, Naphbthol-AS-Bl-phosphate/new fuschin

(NABP/NF), bromochloroindelyl phosphate/nitroblue  tetrazolium  (BCIP/NBT), 5-

Bromo-4-chloro-3-indolyl-b-~ d-galactopyranoside (BCIG).

Examples of luminescent labels include fuminol, isoluminel, acridinium esters,
1, 2-dioxetanes and pyridopyndazines. Examples of electrochemiluminescent labels
include ruthenium derivatives.  Examples of radicactive labels include radicactive

isotopes of 1odide, cobalt, selenium, trittum, carbon, sulfur and phosphorous.
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Detectable labels may be linked to the antibodies described heretn (i.e, any of the
mature Factor-B3 specific antibodies, the Pro-Factor-D-specific antibodies or the anti-
Factor-D antibodies that bind both the mature and Pro-forms of Factor D} or to any other
molecule that specifically binds to a biological marker of interest, e.g., an antibody, a
nucleic acid probe, or a polymer. Furthermore, one of ordinary skill in the art would
appreciate that detectable labels can also be conjugated to second, and/or third, and/or
fourth, and/or fifth binding agents or antibodies, etc. Moreover, the skilled artisan would
appreciate that each additional binding agent or antibody used to characterize a biological
marker of interest may serve as a signal amplification step. The biological marker may
be detected wvisually using, e.g, light microscopy, fluorescent microscopy, electron
microscopy where the detectable substance is for example a dye, a colloidal gold particle,
a luminescent reagent. Visually detectable substances bound to a biclogical marker may
also be detected using a spectrophotometer. Where the detectable substance is a
radioactive isotope detection can be visually by autoradiography, or non-visually using a
scintilation counter.  See, e.g., Larsson, 1988, Immunocytochemistry: Theory and
Practice, {CRC Press, Boca Raton, Fla ), Methods in Molecular Biology, vol. 8¢ 1998,
John D. Pound {ed ) (Humana Press, Totowa, N1}

in another embodiment, the anti~-Factor D antibody 1s not labeled (i.e, is naked),
and the presence thereof can be detected using a labeled antibody which binds to the anti-
Factor D antibody {i.¢., any of the mature Factor-I3 specific antibodies, the Pro~-Factor-D3-
specific antibodies or the anti-Factor-D antibodies that bind both the mature and Pro-

forms of Factor D).

Y. Compositions and Kits Comprising anti-Factor I Antibodies
Compositions

In another aspect, the present disclosure provides a substrate, such as a solid
support {e.g., an insoluble substrate, such as non-agueous matrix, such as a plate or slide
made of glass, polysaccharides {e.g, agarose), polyacrylanides, polystyrene, plastic or
metal, a polymer-coated bead, a tube, or a ceramic or metal chip} that comprises
immobilized {or otherwise deposited) monoclonal anti-Factor D antibodies disclosed
herein (such as mature Factor-D specific antibodies, Pro-Factor-D-specific antibodies and
anti-Factor-D antibodies that bind both the mature and Pro-forms of Factor D). In some

embodiments, the anti-Factor D antibodies are immobilized (or deposited) at discrete
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locations {e.g., in the wells of a multiwall plate, or deposited in an array on a biochip). In
some embodiments, the substrate comprising the anti-Factor B antibodies may be part of
a kit for detecting Factor D (such as mature Factor D, Pro-Factor D, or total Factor D
{mature and Pro-Factor D) in a biclogical sample obtained from a mammalian subject.

Kits

In another aspect, the present disclosure provides kits for use in performing one or
more assays disclosed herein.

In one embodiment, the present disclosure provides a kit {ie, a packaged
combination of reagents in predetermined amounts} with reagents and instructions for
detecting the presence of Factor D (such as mature Factor D, Pro-Factor D, or total Factor
I} (mature and Pro-Factor D)) in a test sample, such as a biological sample. Exemplary
kits may contain at least one anti-Factor D monocional antibody or antigen binding
fragment thereof as described herein (1.e., any of the mature Factor-I¥ specific antibodies,
the Pro-Factor-D-specific antibodies or the anti-Factor-D antibodies that bind both the
mature and Pro-forms of Factor D). Where the anti-Factor D antibody is labeled with a
detectable moiety, such as an enzyme, the kit will include substrates and cofactors
requited by the enzyme {e g, a subsirate precursor which provides the detectable
chromophore or fluorophore}. In addition, other additives may be included such as
stabilizers, buffers (e.g, a blocking buffer or lysis buffer) and the like. The relative
amounis of the various reagents may be varied widely to provide for concentrations in
solution of the reagents, which substantially optinuze the sensitivity of the assay.
Particularly, the reagenis may be provided as dry powders, usually lyophilized, including
excipients which on dissolution will provide a reagent solution having the appropriate
concentration.

In addition, kits may include instructional materials disclosing means of use of an
antibody of the present invention {e.g., for detection of mature Factor D or Pro-Factor D
as a biomarker for the level of Alternative Pathway Complement (APC) activation, or
absence thereof). The kits may also include additional components to facilitate the
particular application for which the kit is designed. For example, the kit may additionally
contain means of detecting a label (e g , enzyme substrates for enzymatic labels, filter sets
to detect fluorescent labels, appropriate secondary labels such as a sheep anti-mouse-HRP
or the like}. The kits may additionally include buffers and other reagents routinely used

for the practice of a particular immunoassay, as s well known in the art.
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Certain embodiments provide kits for detecting the presence or amount of mature
Factor D in a sample, wherein the kits contain at least one mature Factor D-specific
antihody as described herein, such as an antibody or tragment comprising the CDRs from
mature Factor-D-specific clones 046, 14A11, 2783, 58FS, 4933 and 10G1 as set forth in
TABLE 2. In certain embodiments, a kit may comprise buffers, enzymes, labels,
substrates, beads, or other surfaces to which the antibodies of the invention are attached,
and the like, and instructions for use.

Certain embodiments provide kus for detecting the presence or amouut of Pro-
Factor I in a sample, wherein the kits contain at least one Pro-Factor D-specific antibody
as described herein, such an antibody or fragment comprising the CDRs from Pro-Factor
Dr-specific clones 18F5, 1K, 2A4, 20A1, 13A10 and 21HT as set forth in TABLE 4. The
subject anti-Factor D antibodies and antigen-binding fragments thereof can be labeled
with any appropriate detectable moiety as described herein. In certain embodiments, a kit
may comprise buffers, enzymes, labels, substrates, beads, or other surfaces to which the
antibodies of the invention are atiached, and the like, and instructions for use,

Items in a kit may be individually wrapped or packaged in individual receptacles,
which are provided together in 4 larger container {e.g., a cardboard or styrofoam box).

in accordance with the foregoing, in one embodiment, the present disclosure
provides a kit comprising at least one monoclonal antibody that specifically detects or
quantitates human mature Factor B (SEQ 1D NO:3} and/or Pro-Factor D (SEQ D NG:2)
in an immunoassay, wherein the at least one monoclonal antibody comprises: (1) a mature
Factor D-specific monocional antibody, or antigen-binding fragrment thereof, that
specifically binds to an epitope encompassing the amino-terminus of human mature
Factor D, wherein the epitope comprises or consists of the amino acids ILGGREA (SEQ
1D NO:5) and wherein said antibody does not bind to human Pro-Factor D (SEQ D
NO:2); and/or (i1} a Pro-Factor D-specific monoclonal antibody, or antigen-binding
fragment thereof, that specifically binds to an epitope on the activation ("Pro”) peptide of
human Factor D, wherein the epitope comprises or consists of “APPRGR” (SEQ ID
NO:4) and wheretn said antibody does not bind to mature Factor D {SEQ ID NO3). In
one embodiment, the mature Factor D-specific antibody or fragment thereof comprises a
binding domain comprising HC-CDR-1, HC-CDR-2 and HC-CDR-3 10 a beavy chain
vartable region selected from the group consisting of SEQ 1D NO:s 12-17 and comprising

LC-CDR-1, LC-CDR2 and LC-CDR3 in a hight chain variable region selected from the

-60-



WO 2022/040149 PCT/US2021/046250

group consisting of SEQ ID NO:s 18-23, wherein the CDRs are numbered according to
the Kabat numbering system. In one embodiment the Pro-Factor D-specific antibody or
fragment thereot comprises a binding domain comprising HC-CDR1, HC-CDR2 and HC-
CDR3 of a heavy chain variable region selected from the group consisting of SEQ ID
NO:s 136-141 and comprising LC-CDR1, LC-CDRZ and LC-CDR3 in a light chain
variable region selected from the group consisting of SEQ 1D NO:s 142-147, wherein the
CDRs are numbered according to the Kabat numbering system.

o some embodiments, the kit further comprises an anti-Factor D antibody, or
fragment thereof, that binds to an epitope shared by both human mature Factor D (SEQ
ID NO:3) and human Pro-Factor D (SEQ ID NGO:23. In some embodiments, the anti-
Factor D antibody or fragment thereof comprises a binding domain comprising HC-
CDRI1, HC-CDR2 and HC-CDR3 in a heavy chain variable region selected from the
group consisting of SEQ ID NQO:s 85-88 and comprising LO-CBR1, LC-CDRZ and LC-
CDR3 in a light chain variable region selected from the group consisting of SEQ 1D NO:s
89-93, wherein the CDRs are numbered according to the Kabat numbering systero.

In some embodiments, the kit further comprises at least one container.

o some embodiments, the kit is for carrying out an enzyme-linked
immunosorbent assay {ELISA}. In one embodiment, the mature Factor D-specific
antibody or fragment thereof 1s a coating antibody. In one embodiment, the mature
Factor D-specific antibody or fragment thereof is a detecting antibody. In one
embodiment, the Pro-Factor D-specific antibody or fragment thereof s a coating
antibody. In one embodiment, the Pro-Factor B-specific antibody or fragment thereof is
a detecting antibody.

In various embodiments of the kits of the invention, the subject anti-Factor D
antibodies and antigen-binding fragments thereof (i.e., mature Factor D-specific
antihodies, Pro-Factor D-specific antibodies and/or anti-Factor D antibodies) can be
fabeled with any appropriate detectable motety as described herein. In certain
embodiments, the kit further comprises buffers, enzymes, labels, substrates, beads, or
other surfaces to which the antibodies of the invention are attached, and the like, and

instructions for use.

Vi. Methods of Detecting Factor I using Anti-Factor D antibedies
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As described herein, the inventors have generated anti-Factor D antibodies that
are suitable for use in an iImmunoassay for detecting the presence and/or amount of Factor
D {such as mature Factor D, Pro-Factor D and total Factor D (both mature and pro forms
of Factor I3} in a test sample, such as a biclogical sample obtained from a mammalian
subject.

In one aspect, the anti-Factor Db antibodies (including roature Factor-D specitic
antibodies, the Pro-Factor-D-specific antibodies and the anti-Factor-D antibodies that
bind both the mature and Pro-torms of Factor D) of the present tovention are used in an in
vifro immunoassay for analyzing a test sample, such as a biological sample obtained from
a test subject, tor the presence or amournt of Pro-Factor D, mature Factor D, and/or total
Factor D, In such @ vifro immunoassays, the anti-Factor D antibody, or antigen-binding
fragment thereot, may be naked or may be labeled with a detectable moiety, as described
herein, and may be utilized in liquid phase or bound to a substrate, as described below,
For purposes of in vifre assays, any type of antibody such as murine, chimeric,
humanized or human may be utilized, since there s no host iromune response to consider.

The antibodies of the present disclosure may be emploved in any known
immunoassay method, such as competitive binding assays, direct and indirect sandwich
assays, lateral flow assays {e.g., dipstick format) and immunoprecipitation assays {see
e.g., Zola, Monoclonal Antibodies: A Manual of Techniques, pp. 147-158 (CRC Press.
inc., 1987},

Sandwich assays involve the use of two antibodies, each capable of binding to a
different immunogenic portion, or eptiope, of the protein to be detected {(e.g., Factor ).
in a sandwich assay, the test sample analyte is bound by a first antibody {e.g., an anti-
Factor D antibody, such as a roature Factor D-specific antibody, a Pro-Factor D-specific
antibody and/or an antibody that binds to both mature and pro Factor D}, which is
immobilized on a solid support {e.g., substrate), and thereatter a second antibody binds to
the analyte, thus forming an insoluble three-part complex. The second antibody may itself
be labeled with a detectable moiety (direct sandwich assays) or may be measured using
an anti-immunoglobulin antibody that ts labeled with a detectable moiety (indirect
sandwich assay}.

For example, one preferable type of sandwich assay 15 an ELISA assay, in which
case the detectable moiety is an enzyme. ELISA assays, regardless of the detection

system erploved, generally tnclude the immobilization of an antigen or antibody to a
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substrate (e.g., a solid support), as well as the use of an appropriate detecting reagent. In
an ELISA assay, the protetn antigen-antibody reaction takes place on a substrate (e.g, a
solid support), typically in wells on microtiter plates. Antigen and this first antibody, also
called the coating or capture antibody, react and produce a stable complex, which can be
visualized by addition of a second antibody, calied the detection antibody, which may be
directly or indirectly hnked to an enzyme. Addition of a substrate for that enzyme results
in a color formation, which can be measured photometrically.

In one embodiment, the anti-Factor I antibodies (ucluding mature Factor-D
specific antibodies, the Pro-Factor-B-specific antibodies and the anti-Factor-D antibodies
that bind both the mature and Pro-forms of Factor D) of the invention are used to detect
the presence of the mature or Pro-forms of the Factor D antigen in a biological sample
using an enzyme-tinked immunosorbent assay (ELISA) (see e.g, Gold et al. 7 Ciin
{ncod. 24:252-58, 2006).

In the direct competitive ELISA a pure or semipure antigen preparation is bound
to a substrate that 1s insoluble 1n the fluid or cellular extract being tested and a quantity of
detectably labeled soluble antibody is added to permit detection and/or quantitation of the
binary complex formed between substrate-bound antigen and labeled antibody.

in contrast, a "double-determinant” ELISA, also known as a "two-site ELISA" or
"sandwich assay,” requires small amounts of antigen and the assay does not require
extensive purtfication of the antigen. Thus, the double-determinant ELISA is preferred to
the direct competitive ELISA for the detection of an antigen tn a clinical sample. See, for
example, the use of the double-determinant ELISA for quantitation of the ¢c-mye
oncoprotein in biopsy specimens. Field et al, Oncogene 4. 1403 (1989); Spandidos et al |
AntiCancer Res. 90 821 (1989}, In a double-determinant ELISA, a quantity of unlabeled
mongoctonal antibody or antibody fragment (the "capture antibody") isbound to a
substrate (e .g., a solid support), the test sample 1s brought into contact with the capture
antibody, and a quantity of detectably labeled soluble antibody {or antibody fragment) is
added to permit detection and/or quantitation of the ternary complex formed between the
capture antibody, antigen, and labeled antibody.

In one embodiment, the capture antibody bound to a substrate (e g, solid support}
18 an anti-Factor D antibody or antigen-binding fragment thereof as disclosed herein that
binds to an epitope that is shared by both the Pro-and mature-Factor D (i.¢, in the C-

terminal portion of Factor D). In one embodiruent, the capture antibody bound to a
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substrate {(e.g., solid support) is a mature Factor D-specific antibody or antigen-binding
fragment thereot as disclosed herein. In one embodiment, the capture antibody bound to
a substrate {e.g., solid support) a Pro-Factor D-specific antibody or antigen-binding
fragment thereof as disclosed herein.

Methods of performing a double-determinant ELISA are well-known by those of
skill in the art. See, for example, Field et al., Oncogene 4. 1463 (1989); Spandidos et al,
AntiCancer Res. 9: 821 (1989}, and Moore et al., Methods in Molecular Biology Vol
10:273-281 {The Humana Press, loc. 1992).

in the double-determinant ELISA, the soluble antibody or antibody fragment must
bind to a Factor D epitope that 1s distinct from the epttope recognized by the capture
antibody. The double-determinant ELISA can be performed to ascertain whether the
Factor D antigen {(1.e, mature Factor D or Pro-Factor D) 1s present in a test biological
sample, such as a body thud {e.g., blood, plasma or serum} or a biopsy sample.
Alternatively, the assay can be performed to quantitate the amount of Factor D antigen
that 1s present in a clinical sample of body fluid. The quavtitative assay can be performed
by including dilutions of purified Factor D antigen.

fr vitro immunoassays can be performed in which at least one anti-Factor D
antibody or antigen-binding fragment thereof {e.g., a mature Factor-D specific antibody, a
Pro-Factor-D-specific antibody and/or an anti-Factor-D antibody that binds both the
mature and Pro-forms of Factor D} is bound to a substrate (e g, a solid-phase carrier).
For example, anti-Factor D monocional antibodies or fragments thereof can be attached
to a polymer, such as aminodextran, 1o order to link the monoclonal antibody o an
insoluble subsirate such as a polymer-coated bead, a plate, a tube, or a ceramic or metal
chip. In one embodiment, the substrate 1s suntable for use 1n an ELISA method (e g., a
multiwell microtitre plate). Accordingly, the determination of the level of Factor D (such
as mature Factor D, pro-Factor D, or both mature and pro-Factor D) in the sample may be
determined by commercially available methods such as an ELISA based assay, chemical
or enzymatic protein determination.

Other suitable in vitro assays will be readily apparent to those of skill in the art.
The specific concentrations of detectably labeled anti-anti-Factor D antibody, the
temperature and time of incubation, as well as other assay conditions may be varied,
depending on various factors including the concentration of the Factor D antigen in the

sample, the nature of the sample, and the like. The binding activity of a sample of anti-
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Factor D antibody may be determined according to well-known methods. Those skilled in
the art will be able to determine operative and optimal assay conditions for each
determination by employing routine experimentation,

in another embodiment, the subject antibodies and antigen-binding fragments
thereof can be used to detect the presence of the Factor D antigen in tissue sections
prepared from a histological specimen (e.g., a biopsy sample). Such in site detection can
be used to determine the presence of the Factor D antigen and to determine the
distribution of the Factor D antigen in the examived tissue. In situ detection can be
accomplished by applving a detectably labeled anti-Factor D antibody to tissue sections.
General techniques of i sifir detection are well-known to those of ordinary skill. See, for
example, Ponder, "Cell Marking Techniques and Their Application,” in Mammaliion
Development: A Practical Approach 113-38 Monk (ed.y (IRL Press 1987).

A Assavs to detect mature Factor D

In accordance with the foregoing, in one aspect, the present invention provides a
method of determuining the presence or amount of mature Factor D 1n a test sample, such
as a biological sample, the method comprising {(a} contacting a test sample with a mature
Factor D-specific monocional antibody ot antigen-binding fragment thereof in an in vifro
immuncassay and {(b) detecting the presence or absence of binding of said antibody,
wherein the presence of binding indicates the presence or amount of mature Factor D in
the sample. In one embodiment, the mature Factor D-specific antibody or fragment
thereof binds to an epitope in the amino-terminal region of human mature Factor D
wherein satd epitope cornprises or consists of the amino acids ILGGREA (SEQ ID NGO:S)
and wherein the antibody does not bind to Pro-Factor D,

In one embodiment, the anti-human mature Factor D-specific antibody or antigen-
binding fragment thereof comprises a binding domain comprising HC-CDR1, HC-CDR2
and HC-CDR3 1n a heavy chain varnable region selected from the group consisting of
SEQ ID NO:s 12-17 and comprising LOC-CBR1, LC-CDR2Z and LC-CDR3 in a light chain
vartable region selected from the group consisting of SEQ 1D NO:s 18-23. Inone
embodiment, the anti-human mature Factor D-specific antibody or antigen-binding
fragment thereof comprises a binding domain comprising the following six CDRs: a} an
HC-CDR1 coroprising the amino acid sequence XSXMGVS (SEQ ID NO:65), wherein X
at position 1 is T, For S and X at position 3 1s G or | (b} an HC-CDR2 comprising the

amino acid sequence HIYWDDEKHYXPSLEX (SEQ ID NGO:66), wheretn X at position
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1118 Hor Nand X at position 16 1s S or R; {¢} an HC-CDR3 comprising the amino acid
sequence RYYGYXXXMXY (SEQ 1D NO:67), wherein X at position 615 R, Gor N, X
at position 7Tis Sor Y, X atposition 818 F, Lor V, and X at posttion 10is D or H; {(d) a
LC-CDR1 comprising the amino acid sequence REXXSIXHSNGNTYXE (SEQ ID
NO:68), wherein: X at position 3 is N or 8, X at position 4 1s Q or E, X at position 7is V
or L, and X at position 1518 F or L; (e} a LC-CDRZ comprising the amino acid sequence
KVXNRFES (SEQ D NO:69), wherein: X at position 3 15 Sor Y; and (f) a LC-CDR3
comprising the amino acid sequence FOGSHVPPT (SEQ ID NO:54). Inone
embodiment, the anti-human mature Factor D-specific antibody or antigen-binding
fragment thereof comprises a binding domain comprsing the following six CDRs: {a) an
HC-CDR1 comprising SEQ 1D NG.25, (b) an HC-CDRZ comprising SEQ 1D NO:27, (¢}
an HC-CDR3 comprising SEQ 1D NO: 29; (d) a LC-CDR1 comprising SEQ 1D NO:50,
(e} a LC-CDRZ comprising SEQ 1D NO:52 and (f) a LC-CDR3 comprising SEQ D
NG54,

In some embodiments, the anti-human mature Factor D-specific antibody or
fragment thereof is a monoclonal antibody comprising the CDRs from mature Factor-D-
specific clones 6G6, 14A11, 27R3, S8FS, 49G3 and 1061 as set forth in TABLE 2.

in one embodiment, the method further comprises comparing the amount of
mature-Factor D detected in accordance with step (b)) with a reference standard or control
sample to determine the level of mature-Factor D in the test sample.

In one embodiment, the control sample 15 an individual or pooled sample of
subjects suffering from an alternative pathway disease or disorder {e.g., paroxysmal
nocturnal hemoglobinuria (PNH}, C3 glomerulopathy, or other alternative pathway
disease or disorder). In one embodiment, the control sample is an individual or pooled
sample of normal healthy volunteers. In one embaodiment, the control sampleis a
baseline sample of a subject prior to treatment with a complement inhibitor (e g, a
MASP-3 inhibitory agent or other complement inhibitor). In one embodiment, the
reference standard s a ratio of at least one of’? Pro-Factor D versus mature Factor D or
mature Factor D versus total Factor I, wherein the ratic is obtained from a test sample or
a control sample {e.g., an individual or pooled sample of normal healthy volunteers, or a
baseline sample of a subject prior to treatment with a complement inhibitor, or an
individual or pooled sample of subject(s) suffering from an alternative pathway disease or

disorder). Tn one embodiment, the anti-human mature Factor D-specific antibody or
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antigen-binding fragment thereof is immobilized on a substrate. In one embodiment, the
fmmunoassay is an ELISA assay.

In one embodiment, the anti-human mature Factor D-specific antibody s labeled
with a detectable motety and step (b} comprises detecting the presence of said detectable
motety. In one embodiment, said anti-human mature Factor D-specific antibody or
antigen-binding fragment thereof is naked (i.e., not labeled), and the presence or amount
of the antibody or fragment thereof bound to mature Factor D is detected using a labeled
antibody which binds to the anti-mature Factor D astibody. In one embodiment, said
anti-human mature Factor D-specific antibody or antigen-binding fragment thereof 1s
immobilized on a substrate (¢, capture/coating) and the bound mature Factor D 1
detected with a second antibody that binds to a different epitope of Factor D {e.g., an anti-
Factor D antibody that binds to an epttope shared by mature Factor D and Pro-Factor D as
described herein}.

In one embodiment, the test sample is a biclogical sample obtained from a
mammalian subject. In various embodiments, the biological sample is selected from the
group consisting of whole blood, serum, plasma, sputum, amnioctic fluid, cerebrospinal
fluid, cell lysate, ascites, urine, saliva, and tissue. In one embodiment, the biological
sample is selected from the group consisting of blood, serum, plasma, urine, and
cerebrospinal fluid.

In one embodiment, the mammalian subject {e.g., human} is suffering trom, or at
risk for developing an alternative pathway disease or disorder. In one embodiment, the
manmumalian subject is suffering from, or for developing, a renal disease in which
complement Factor D removal is impaired due to a decrease in kidney function.

In one embodiment, the roammalian subject (e.g., bumwan) has been ireated with a
complement inhibitor, such an alternative pathway complement inhibitor, such as a
MASP-3 inhibitory agent {e.g. a MASP-3 inhibitory antibody), as tfurther described
herein.

As described heremn, the methods of detecting mature Factor D according to
various embodiments of the present disclosure may be used to defing a pharmacodynamic
endpoint or therapeutic threshold of a complement inhibitor, such as an alternative
pathway complement inhibitor, such as a MASP-3 inhibitory agent, {e.g, a MASP-3

inhibitory antibody).

-7~



WO 2022/040149 PCT/US2021/046250

Although the detatls of an immunoassay may vary with the particular format
employed, the method of detecting mature Factor IJ in a test sample comprises the steps
of contacting the test sample with an antibody that specifically binds to mature Factor D
The antibody is allowed to bind to mature Factor B in the sample under immunologically
reactive conditions, and the presence of the bound antibody is detected directly or
indirectly. The mature Factor D-specific antibodies may be used, for example, as the
capture antibody of an ELISA, or as a second antibody to bind to mature Factor D
captured by the capture antibody. As s known in the art, the presence of the second
antibody 1s typically then detected. In some embodiments, the immunoassay is performed

on a solid support. In some embodiments, the iamunocassay 18 an ELISA assay.

B. Pro-Factor D Assavs

in accordance with the foregoing, in another aspect, the present invention
provides a method of detecting the presence or amount of Pro-Factor [} in a test sample,
the method comprising (a) contacting a test sample with a Pro-Factor B-specific antibody
or antigen-binding fragment thereof in an iz vifro immunocassay and (b} detecting the
presence or absence of binding of said antibody, wherein the presence of binding
indicates the presence of Pro-Factor I in the sample. In one embodiment, the Pro-Factor
D-specitic antibedy or fragment thereof specifically binds to an epitope in the activation
{"Pro”) peptide of human Factor D “APPRGR” (SEQ ID NG:4), wherein the antibody or
fragment thereot specifically binds human Pro-Factor D (SEQ ID NO:2) and does not
bind to human mature-Factor D (SEQ 1D NG:3).

In one embodiment, the Pro-Factor D-specific antibody or fragment thereof that
specifically binds to human Pro-Factor I3 comprises a binding domain comprising HC-
CDR1, HC-CDR2 and HC-CDR3 of a heavy chain variable region selected from the
group consisting of SEQ 1D NO:s 136-141 and comprising LC-CDR1, LC-CDR2 and
LC-CDR3 10 a light chain variable region selected from the group consisting of SEQ ID
NO:s 142-147 wherein the CDRs are numbered according to the Kabat numbering
systemy.  In one embodiment, the Pro-Factor D-specific antibody or antigen-binding
fragment thereof comprises a binding domain comprising HC-CDR 1, HC-CDRZ and HC-
CDR3 in a heavy chain variable region selected from the group consisting of SEQ ID
NO:s 136-139 and comprising LC-CDR1, LC-CDRZ and LC-CDR3 in a light chain

variable region selected froro the group consisting of SEQ 1D NO:s 142-145, wherein the
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CDRs are numbered according to the Kabat numbering system. In one embodiment, the
Pro-Factor D-specific antibody or fragment thereof comprises a binding domain
comprising HC-CDR1, HC-CDR2 and HC-CDR3 in a heavy chain variable region
selected from the group consisting of SEQ ID N(O:140 and SEQ D NOG:141 and
comprising LC-CDR-1, LC-CDR2 and LC-CDR3 in a light chain variable region selected
from the group consisting of SEQ 1D NO: 146 and SEQ 1D NO: 147 wherein the CDRs are
numbered according to the Kabat numbering system.

In one embodiment, the Pro-Factor D-specific antibody or antigen-binding
fragment thereof comprises a binding domain comprising the following six CIRs: {3} a
CDR-HI comprising SEQ ID NO:167, (b) a CDR-H2 comprising SEQ ID NO: 169 or
SEQ I NO:173; (o) a CDR-H3 comprising SEQ ID NG:171 or SEQ ID NG:174; (dy a
CDR-L1 comprising SEQ ID NO:194, (e) a CDR-L2 comprising SEQ ID NO:196 or
SEQ ID NOG:199 and (f} a CDR-L3 comprising SEQ 1D KG: 198 or SEQ 1D NG:200.

In some embodiments, the Pro-Factor D-specific antibody or fragment thereof is a
monoclonal antibody comprising the CDRs from Pro-Factor D-specific clones 18FS, 1F9,
2A4 20A1, 13A10 and 21H1 as set forth in TABLE 4.

In one embodiment, the method further comprises comparing the amount of Pro-
Factor I detected in accordance with step (b) with a reference standard or control sample
to determine the level of Pro-Factor D in the test sample.

In one embodiment, the control sample is an individual or pooled sample of
subjects sutfering from an alternative pathway disease or disorder {e.g, paroxysmal
nocturnal hemoglobimuria (PNH), C3 glomerulopathy, or other alternative pathway
disease or disorder}. In one embodiment, the control sample is an individual or pooled
sample of vormal healthy volunieers. In one embodument, the cootrol sample is a
baseline sample of a subject prior to treatment with a complement inhibitor {e.g., a
MASP-3 inhibitory agent or other complement inhibitor) In one embodiment the
reference standard is a ratio of at least one of. Pro-Factor I3 versus mature Factor D or
Pro-Factor D versus total Factor D, wherein the ratio i1s obtained from a test sample or a
control sample {e.g., an individual or pooled sample of normal healthy volunteers, or a
baseline sample of a subject prior to treatment with a complement inhibitor, or an
individual or pooled sample of subject(s} suffering from an altervative pathway disease or

disorder).
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In one embodiment, the anti-human Pro-Factor D-specitic antibody or antigen-
binding fragment thereof is immobilized on a substrate. In one embodiment, the
immunocassay s an ELISA assay.

in one embodiment, the anti-human Pro-Factor D-specific antibody ts labeled
with a detectable motety and step (b) comprises detecting the presence of said detectable
moiety. In one embodiment, the anti-human Pro-Factor D-specific antibody or antigen-
binding fragment thereof is naked (i.e, not labeled), and the presence or amount of the
antibody or fragment thereot bound to Pro-Factor D is detected using a labeled antibody
which binds to the anti-human Pro-Factor B3 antibody. In one embodiument, said anti-
human Pro-Factor D-specific antibody or antigen-binding fragment thereof is
immobilized on a substrate (i ., capture/coating) and the bound Pro-Factor I3 ts detected
with a second antibody that binds to a different epitope of Factor D (e.g., an anti-Factor D
antibody that binds to an epitope shared by mature Factor D and Pro-Factor D as
described herein).

In one embodiment, the test sample is a biological sample obtained from a
mammalian subject. In various embodiments, the biclogical sample is selected from the
group consisting of whole blood, serum, plasma, sputum, amniotic fluid, cerchrospinal
fluid, cell lysate, ascites, urine, saliva, and tissue. In one embodiment, the biological
sample 1s selected from the group consisting of blood, serum, plasma, urine, and
cerebrospinal fluid.

In one embodiment, the mammalian subject (e g, human} 1s suffering from, or at
risk for developing an alternative pathway disease or disorder. Iu one embodiment, the
mammalian subject is suffering from, or for developing, a renal disease in which
complement Factor D removal is impaired due to a decrease in kidney function.

In one embodiment, the mammalian subject {e.g., human}) has been treated with a
complement inhibitor, such an alternative pathway complement inhibitor, such as a
MASP-3 inhibitory agent (e.g. a MASP-3 inhibitory antibody), as further described
herein.

As described herein, the methods of detecting Pro-Factor B according to various
embodiments of the present disclosure may be used to define a pharmacodynamic
endpoint or therapeutic threshold of a complement inhibitor, such as an alternative
pathway complement inhibitor, such as a MASP-3 inhibitory agent, {(e.g, a MASP-3

inhibitory antibody).Ju one embodiment, the mammalian subject {e.g., human} has been
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treated with a MASP-3 inhibitory agent such as a MASP-3 inhibitory antibody as further
described herein.

Although the details of an immunoassay may vary with the particular format
employed, the method of detecting Pro-Factor I3 o a test sample comprises the steps of
contacting the test sample with an antibody that specifically binds to Pro-Factor D. The
antibody is allowed to bind to Pro-Factor 3 1o the sample vnder immunologically reactive
conditions, and the presence of the bound antibody is detected directly or indirectly. The
Pro-Factor D-specific antibodies may be used, for example, as the capture antibody of an
ELISA, or as a second antibody to bind to Pro-Factor D captured by the capture antibody.
As s known in the art, the presence of the second antibody is typically then detected. In
some embodiments, the immunoassay is performed on a solid support. In some

embodiments, the immunoassay is an ELISA assay.

Vil, Methods of Diagnosis, Monitoring and Treatment a Subject Suffering from, or
at Risk for Developing an Alternative Pathway Disease or Disorder

The inventive anti-Factor D antibodies, methods, reagents, and kits may be used
in a number of applications. For example, in certain embodiments, an assay of this
invention may be used to assess the fgvel of mature Factor D and/or Pro-Factor D in a
subject and/or to assess the extent to which a complement pathway inhibitor, such as an
alternative pathway complement inhibitor, such as a MASP-3 inhibitory agent (2., a
MASP-3 inhibitory antibody) atfects the level of mature Factor D and/or Pro-Factor D in
a biological sample obtained from the subject and thereby assess the extent of APC
activation in said subject. In some embodiments, an assay of this invention may be used
to assess the exient to which a complement pathway wnhibitor {(e.g, a MASP-3 inhibitory
agent} decreases alternative complement pathway activation iz vive or i vifre. In some
embodiments, an inventive method 1s performed on a biological sample obtained from a
subject. In some embodiments, the level of mature Factor B and/or Pro-Factor D
detected in an assay of this invention 15 compared with a suitable reference value. The
reference value may be, e.g., a value measured from a sample obtained from a healthy
patient (or a pool of healthy patients), or a value measured from a sample obtained from a
patient undergoing treatroent with a MASP-3 nhibitory agent {e.g., obtawned prior to
treatment or at a time point in a sequence of treatments}, or the reference value may be a

predetermined threshold  In one embodiment, the control sample s an individual or

.
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pooled sample of subjects suffering from an alternative pathway disease or disorder {e.g,
paroxysmal nocturnal hemoglobinuria (PNH), C3 glomerulopathy, or other alternative
pathway disease or disorder). In one embodiment, the control sample 1s an individual or
pooled sample of normal healthy volunteers. In one embodiment, the control sample is a
baseline sample of a subject prior to treatment with a complement inhibitor {e.g., a
MASP-3 inhibitory agent or other complement inhibitor). In one embodiment, the
reference standard is a ratio of at least one oft Pro-Factor D versus mature Factor D,
mature Factor I versus total Factor B, or Pro-Factor I versus total Factor B, wherein the
ratio 18 obtained from a test sample or a control sample (e.g., an individual or pooled
sample of normal healthy volunteers, or a baseline sample of a subject prior to treatment
with a complement inhibitor, or an individual or pooled sample of subject(s) suffering
from an alternative pathway disease or disorder).

As described herein, the methods of detecting mature Factor D and/or Pro-Factor
D according to various embodiments of the present disclosure may be used assess the
extent of alternative pathway complement activation and thereby used to define a
pharmacodynamic endpoint or therapeutic threshold of a complement inhibitor, such as
an alternative pathway complerent inhibitor, such as a MASP-3 mhibitory agent, {e.g., a
MASP-3 inhibitory antibody ).

A, Methods of Assessing the Extent of Alternative Pathway Complement
Activation in a Mammalian Subject

In one aspect, the present disclosure provides methods of assessing the extent of
aliernative pathway complernent (APC) activation in a test sample and performing an
immunoassay comprising capturing and detecting mature Factor D in the test sample
and/or capturing and detecting pro-Factor B3 1u the test sarople, wherein the level of
mature Factor I and/or the level of Pro-Factor D detected in the test sample 1s indicative
of the extent of alternative pathway complement activation in the test sample. In one
embodiment, the test sample is a biclogical sample obtained from a mammalian subject
and the method comprises the steps of: {a) providing a biclogical sample obtained from
the mammalian subject; and (b) assessing the extent of APC activation in the subject by
performing an immunoassay comprising at least one of capturing and detecting mature
Factor D in the biological sample; and/or capturing and detecting Pro-Factor D in the
biological sample according to an inventive methods described herein. For example, in

one embodiment, the tmmunoassay comprises capiuring and detecting mature Factor B 1o
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the test sample, wherein mature Factor D 18 either captured or detected with a mature
Factor D-specific monoclonal antibody or fragment thereof that specifically binds to an
epttope in “ILGGREA” (SEQ ID NO:5) present in mature Factor D, but does not bind to
Pro-Factor B3, In one embodiment, the immunoassay comprises capturing and detecting
Pro-Factor D in the test sample, wherein Pro-Factor D is either captured or detected with
a Pro-Factor D-specific monoclonal antibody or fragment thereof that specifically binds
to an epitope on the activation (“Pro”} peptide “APPRGR” (SEQ ID NO:4) present in
Pro-Factor I, but does not bind to mature Factor 2. In various emnbodiments, the method
comprises comparing the level of mature Factor D detected in the test sample (eg.,
biological sample) with a predetermined level or control sample and/or comparing the
fevel of Pro-Factor D detected in the test sample with a predetermined level or control
sample, wherein the level of mature Factor D and/or Pro-Factor D detected in the test
sample i3 indicative of the extent of alternative pathway complement activation in the test
sample {e.g., biological sample). In some embodiments, the method further comprises
using the result of the comparative analysis to provide diagoostic, prognostic or
treatment-related information regarding the mammalian subject from which the biological
sample was obtained. In some embodiments, the present disclosure provides a method of
assessing the effect on alternative pathway complement activation in vivo of an inlubitor
of human complement. Any compound which binds to or otherwise blocks the generation
andfor activity of any of the buman complement components may be uiifized 1o
accordance with the present disclosure. For example, an inhubitor of complement can be,
e.g, a small molecule, a macleie acid or nucleic acid analog, a peptidomimetic, or a
macremeiecule that is not a nucleic acid or a protein, such as an antibody, or fragment
thereof. In some embodiments, the present disclosure provides a method of assessing the
effect on alternative complement pathway activation in vivo of an inhibitor {e.g., an
antibody or small molecule) specific to a human complement component, such as, for
example an inhibitor of a complement component selected from the group consiating of
CH{Clg, Clr, Clsy, €2, 03, Ca, 05, C6, 7, C8, 9, Factor U, Factor B, Factor P, MBL,
MASP-1, MAKP-2) and MASP-3. In some embodiments, the present disclosure provides
a method of assessing the effect of an alternative complement pathway inhibitor on
aliernative pathway complernent activation. In sore erobodivoents, the present disclosure
provides a method of assessing the effect of an inhibitor of Pro-Factor D maturation on

alternative pathway coroplement activation
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In some embodiments, the present disclosure provides a method of assessing the
effect on alternative pathway complement activation i vivo of a MASP-3 ishibitory
agent that has been administered to a mammalian subject.  In vanious embodiments, a
MASP-3 inhibitory agent {e.g, a3 MASP-3 inhibitory antibody) is administered to a
mamimalian subject, and a biclogical sample is subsequently obtained. The extent of
alternative pathway complement (APC) activation i the biological sample is theo
assessed by performing an immunocassay comprising at least one of capturing and
detecting mature Factor D 1o the biological sample; and/or capturing and detecting Pro-
Factor 12 in the biological sample according to an inventive methods described herein.

B. Methods of Monitoring the Efficacy of a MASP-3 Inhibitery Antibedy in
a Mammalian Subject

In one embodiment, the present disclosure provides a method for monitoring the
efficacy of treatment with a MASP-3 inhibitory antibody in a mammalian subject, the
method comprising the steps of (a}) administering a dose of a MASP-3 inhibitory antibody
to a maromalian subject at a first point i time; (b) assessing a first concentration of
mature Factor D and/or Pro-Factor D in a biological sample obtained from the subject
after step {(a); {¢) treating the subject with the MASP-3 1nhibitory antibody at a second
point in time; {d) assessing a second concentration of mature Factor I and/or Pro-Factor
D in a biological sample obtained from the subject after step {(¢); and (e} comparing the
fevel of mature Factor I and/or Pro-Factor I3 assessed in step (b} with the level of mature
Factor D and/or Pro-Factor D assessed 1n step (d) to determine the efficacy of the MASP-
3 wnhibitory antibody in the mammalian subject. In one embodiment, the extent of APC
activation in the subject i1s assessed in an immunoassay, wherein the immunoassay
comprises capturing and detecting the level of mature Factor I3 1n the biological sample.
Optionally the level of mature Factor Db detected in the biological sample is compared
with a suitable reference value. The reference value may be, e.g., a value of mature
Factor B3 measured from a biological sample obtained from the subject prior fo
administration of the MASP-3 inhibitory antibody, an average value measured from
samples obtained from a group of healthy control subjects, a value that represents a
desired extent of APC activation {e.g., a level of mature Factor D corresponding to 90%
whibition of APC, or 30% inhibition, or 70% mhibition, or 60% wmhibition, or 530%
inhthition of APC). For example, a first biological sample is obtained from a subject

before administration of a MASP-3 inhibitory antibody and a second biological sample is
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obtained after administration of the MASP-3 inhibitory antibody and the level of mature
Factor D is measured in the samples. If the level of mature Factor D in the second
biological sample is less than the level of mature Factor D in the first biclogical sample,
or is lower than a control value {eg a threshold value corresponding to a percent
inhthition of APC), it can be concluded that the MASP-3 inhibitory antibody inhibited
APC activation to a desired extent. Alternatively, if the level of mature Factor I3 in the
second biological sample is higher than the level of mature Factor D in the first biological
sarople, or s higher than a control value (e.g, a threshold wvalue corresponding to a
percent inhibition of APC}, it can be concluded that the dosage of the MASP-3 inhibitory
antibody should be increased, and optionally, the method further comprises administering
an increased dosage of the MASP-3 inhibitory antibody to the subject. In somse
embodiments, if the subject 15 administered an increased dose of the MASP-3 inhibitory
antibody, steps (b) to {e) are repeated to determine whether the increased dose of the
MASP-3 inhibitory antibody s sufficient to adjust the level of mawre Factor D to the
desired level as compared to the respective control ot reference standard.

In another embodiment, the extent of APC activation in the mammalian subject is
assessed in an imomunocassay, wherein the imrunoassay comprises capturing and
detecting the level of Pro-Factor D in the biological sample. Optionally, the level of Pro-
Factor D detected in the biological sample 1s compared with a suitable reference value.
The reference value may be, e.g., a value of Pro-Factor I3 measured from a biclogical
samnple obtained from the subject prior to adnumstration of the MASP-3 inhibitory
antibody, an average value measured from samples obitained from a group of healthy
control subjects, a value that represents a desired extent of APC activation {e.g., a level of
Pro-Factor D corresponding to 90% inhlubition of APC, or 80% inhibition, or 70%
inhibition, or 60% inhibition, or 50% inhibition of APC). For example, a first biclogical
sarnple 1s obtained from a subject before administration of a MASP-3 inhibitory antibody
and a second biological sample is obtained after administration of the MASP-3 inhibitory
antibody and the level of Pro-Factor D are measured in the samples. If the level of Pro-
Factor [ in the second biological sample is greater than the level of Pro-Factor B in the
first biological sample, or is higher than a control value {(eg, a threshold value
corresponding to a percent inhibition of APC), it can be concluded that the MASP-3
inhibitory antibody inhibited APC activation to a desired extent.  Alternatively, if the

fevel of Pro-Factor D in the second biological sample is lower than the level of Pro-
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Factor D in the first biclogical sample, or is lower than a control value {e.g., a threshold
value corresponding fo a percent inhibition of APC), it can be concluded that the dosage
of the MASP-3 inhibitory antibody should be increased, and optionally, the method
further comprises administering an increased dosage of the MASP-3 inhibitory antibody
to the subject. In some embodiments, if the subject is administered an increased dose of
the MASP-3 inhibitory antibody, steps (b} to (e} are repeated to determine whether the
increased dose of the MASP-3 inhibitory antibady s sufficient to adjust the level of Pro-
Factor DD to the desired level as compared to the respective control or reference standard.
in some embodiments, the methods are used to mounitor the efficacy of a MASP-3
inhibitory antibody that is admunistered to a human subject suffering from or at risk of
developing an alternative pathway disease or disorder, such as wheretn the alternative
pathway disease or disorder i1s selected from the group consisting of paroxysmal
nocturnal hemoglobinuria (PNH), age-related macular degeneration (AMD, including wet
and dry AMD), ischemia-reperfusion injury, arthritis, disseminated intravascular
coagulation, thrombotic microangiopathy (including hemolytic uremic syndrome (HUS),
atypical hemolytic uremic syndrome (aHUS) thrombotic thrombocytopenic purpura
{(TTP} or transplant-associated TMA}, asthma, dense deposit disease, pauct-timmune
necrotizing crescentic glomerulonephritis, traumatic brain injury, aspiration pneumonia,
endophthalmitis, neuromyelitis optica , Behcet’s disease, multiple sclerosis, Guillain
Barre Syndrome, Alzheimer’s disease, Amvylotrophic lateral sclerosis (ALS) lupus
nephritis, systemic lupus erythematosus (SLE), Diabetic retinopathy, Uveitis, Chronic
obstructive pulmonary disease (COPD), C3 glowerulopathy, transplant rejection, Grafi-
versus-host disease (GVHD), hemodialysis, sepsis, Systemic inflammatory response
syndrome {SIRS), Acute Respiratory Distress Syndrome (ARDS), ANCA vasculitis,

Anti-phospholipid syndrome, Atherosclerosis, IgA Nephropathy and Myasthenia Gravis.
. Methods of Treating a Mammalian Subject Suffering From, or at Risk of
Developing an Alternative Pathway Disease or Disorder
In another aspect, the present disclosure provides a method of treating a
mammalian subject suffering from, or at risk of developing an alternative-pathway
disease or disorder, comprising administering a MASP-3 inhibitory antibody to the
subject if the subject is determined to have: (1) a lower or decreased level of Pro-Factor B

in one or more sampies taken from the subject compared to a predetermined Pro-Factor D
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fevel or compared to the Pro-Factor D level in one or more control samples: and/or (it) a
higher or tncreased level of mature Factor I in one or more samples taken from the
subject compared to a predetermined mature Factor D level or compared to the mature
Factor I} level in one or more control samples. In one embodiment, the igvel of mature
Factor I3 in one or more samples taken from the subject 1s determined by performing an
fmmunoassay comprising the use of a mature Factor D-specific monoclonal antibody. I
one embodiment, the level of mature Pro-Factor D in one or more sampies taken from the
subject ts determined by performing an immunocassay comprising the use of a Pro-Factor
D-specific monoclonal antibody.

In some embodiments, the methods are used to treat a human subject suffering
from or at risk of developing an alternative pathway disease or disorder, such as wherein
the alternative pathway disease or disorder is selected from the group consisting of
paroxysmal nocturnal hemoglobinuria (PNH), age-related macular degeneration (AMD,
inchuding wet and dry AMDY), ischemia-reperfusion injury, arthritis, disseminated
intravascular coagulation, thrombotic microangiopathy (including hemolvtic uremic
syndrome  (HUS), atypical hemolytic  wremic  syndrome  {aHUS) thrombotic
thrombocytopenic purpura {TTP) or transplant-associated TMA), asthma, dense deposit
disease, pauct-immune necrotizing crescentic glomerulonephritis, traumatic brain injury,
aspiration pngumonia, endophthalmitis, neuromyelitis optica , Beheet's disease, multiple
sclerosts, Guillain Barre Syndrome, Alzheimer’s disease, Amvlotrophic lateral selerosis
(ALS), lupus nephritis, systemic lupus erythematosus {SLE), Diabetic retinopathy,
Uvettis, Chronic obstructive pulmonary disease (COPD), U3 glomerulopathy, transplant
rejection, Oraft-versus-host  disease (GVHD), hemodialysis, sepsis, Systemic
inflammatory response syndrome (SIRS), Acute Respiratory Distress Syndrome (ARDS),
ANCA wvasculitis, Anti-phospholipid syndrome, Atherosclerosis, IgA Nephropathy and

Myasthenia Gravis.
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VI MASP-3 inhibitory Agents

The human MASP-3 polypeptide (SEQ 1D} NO.7, from Genbank AAK&4071.1)
has 728 amino acid residues, which includes a leader peptide of 19 residues. As noted
above, it has been demonstrated that MASP-3 is responsible for the conversion of
complement Factor D from the zymogen form of the protein (i.e., Pro-Factor I3} to the
mature form {i.e., mature Factor D}, thus placing the MASP-3 protein at a key upstream
regulatory step for the alternative pathway.  Accordingly, in the practice of various
aspects and embodiments of the present disclosure, representative MASP-3 inhibitory
agents include an agent that binds to or directly interacts with MASP-3 set forth as SEQ
I NO7, including anti-MASP-3 antibodies and MASP-3 binding fragments thereof,
small-molecules and expression inhibitors that inhibit alternative pathway complement
activation. In preferred embodiments, the MASP-3 inhibitory agent is specific to MASP-
3, and does not bind to MASP-1 or MASP-2. An example of a MASP-3 inhibitory agent
is a MASP-3 specific inhibitory agent, such as a MASP-3 inhibitory agent that
specifically binds to a portion of human MASP-3 (S8EQ 1> NG:7) with a binding affinity
of at least 10 times greater than to other components in the complement system. In one
embodiment, the MASP-3 inhibitory agent is a high affinity MASP-3 antibody that
specifically binds to the serine protease domain of human MASP-3 (SEQ ID NO:7}, with
an affinity of less than 500 pM. In a preferred embodiment, a MASP-3 inhibitory agent,
such as an antibody or antigen-binding fragment thereof or antigen binding peptide
inhibits MASP-3-mediated maturation of factor . MASP-3 inhibitory agents useful in
the method of the invention may reduce MASP-3-dependent aliernative pathway
complement activation by greater than 10%, such as greater than 20%, greater than 50%,
or greater than 90%. In one embodiment, the MASP-3 inhibitory agent reduces MASP-3-~
dependent alternative pathway complement activation by greater than 0% {i.e, resulting
in MASP-3 complement activation of only 10% or less}.

in one embodiment, the MASP-3 inhibitory agent useful tn the methods of the

invention s an isolated monocional antibody or antigen-binding fragment thereof that
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specifically binds to the serine protease domain of human MASP-3 (amino acid residues
450 to 728 of SEQ I NG:7) with high affinity (having a Kp of less than 500 pM),
wherein the auntibody or antigen-binding fragment thereof inhibits alternative pathway
complement activation. For example, as described in WOZ018/026722, hereby
incorporated herein by reference, and as further described i Example 10 and TABLES
18-20 herein, numerous high affinity anti-MASP-3 inhibitory antibodies have been
generated that bind the serine protease domain of MASP-3 and inhibit tts catalytic
activity. As further described tn WO2018/026722, several representative MASP-3
inhibitory antibodies {e.g., 4D5, 10312 and 13B1) were humanized. Representative
humanized MASP-3 inhibitory antibodies are described below.

Accordingly, 1n one embodiment, a MASP-3 inhibitory agent for use in the
composttions and methods of the claimed invention comprises a monoclonal antibody
that binds a polypeptide consisting of human MASP-3 (SEQ D NO:7}, wherein the
monoclonal antibody, or antigen-binding fragment thereof binds to MASP-3 and
comprises: at least one of

(i} a heavy chain variable region comprising 8 HC-CDR1 comprising SEQ) ID
NG:229 (TDDIN), a HC-CDR2 comprising SEQ ID NG:232 (WIYPRDDRTKYNDKFKD),
a HC-CDR3 comprising SEQ D NCG:23¢ (LEDTY}), and a light chain variable region
comprising a LC-CDR1 comprising SEQ ID NO:239 (KSSQSLLASRTRKNYLA), a LC-
CDR2Z comprising SEQ D NO:178 (WASTRES) and a LC-CDR3 comprising SEQ D
NO:242 (KOSYNLYT);

(it} a heavy chain vanable region comprising a HC-CDR1 comprising SEQ ID
NO:230 {(SYGMS3, a HC-CDR2 comprising SEQ 1B NG:233
(WINTYSGVPTYADDFKG) and a HC-CDR3 comprising SEQ ID NO:237 (GGEAMDY ),
and a light chain variable region comprising a LC-CDR1 comprising SEQ ID N(G:240
(KSSQSLLDSDAKTYLN), a LC-CDR2 comprising SEQ D NO:241 (LVSKLDS) and a
LC-CDR3 comprising SEQ 1D NG:243 (WQGTHFPWT), or

(111} a heavy chain variable region comprising a HC-CDR1 comprising SEQ ID
NO:231 (GKWIE), a HC-CBR2 comprising SEQ 13 NO:234
(EILPGTGSTNYNEKFKG) or SEQ 1D NO:235 (EILPGTGSTNYAQKFQG), and a HC-

s



WO 2022/040149 PCT/US2021/046250

CDR3S comprising SEQ ID NO:238 (SEDV), and a light chain variable region comprising
a LC-CDRI1 comprising SEQ 1D NO:239, a LC-CDR2 comprising SEQ ID NO:178 (
WASTRES), and a LC-CDR3 comprising SEQ 1D NO:244 (KQSYNIPTY;

In one embodiment, the MASP-3 monoclonal antibody comprises a heavy chain
variable region comprising at least 80%, 85%, 90%, 95%, 98%, 99% or 100% tdentical to
at least one of SEQ 1D N(O:220, SEGQ ID NO:222, SEG ID NO:223, SEQ 1D NO:225,
SEQ ID NG:226, or SEQ 1D NO:228 and a light chain variable region comprising at least
B0%, BS5%, 90%, 95%, 98%, 99% or 100% identical to at least one of SEQ ID NG:221,
SEG ID NO:224 or SEQ ID NG:227. In one embodiment, the MASP-3 monoclonal
antibody comprises a heavy chain comprising at least 95% identical to SEQ ID NG:220
or SEQ ID N(O:222 and a light chain comprising at least 95% identical to SEQ ID
NO:221. In one embodiment, the MASP-3 monoclonal antibody comprises a heavy chain
comprising at least 95% identical to SEQ 1D NO:223 or SEQ ID NG:225 and a light
chain comprising at least 95% identical to SEQ ID NO:224. In one embodiment, the
MASP-3 monoclonal antibody comprises a heavy chain comprising at feast 95% i1dentical
to SEQ 1D NO:226 or SEQ ID NO:228 and a light chain comprising at least 95%
identical to SEQ ID NO:227.

X1V, Pharmaceutical Compositions and Articles of Manufacture

in another aspect, the present disclosure provides a pharmaceutical composition
comprising a MASP-3 inhibitory antibody in an aqueous solution comprising a bufter
systeny having a pH of 6.0+5%, 20+5% mM histidine, 100+5% mg/ml sucrose, and
0.035%+5%, polysorbate 80, wherein said MASP-3 inhibitory antibody is included at a
concentration of 110 mg/ml+5%, and wherein said MASP-3 inhibitory antibody
comprises a heavy chain variable region comprising a HC-CDR1 comprising SEQ 1D
NGO:231 {GKWIE}, a HC-CDR2 COMprising SEQ D NO:234
{(FILPGTGSTNYNEKFKG) or SEQ ID NO:235 (EILPGTGSTNYAQKFQGY), and 3 HO-
CDR3 comprising SEQ ID NO:238 (SEDV), and a light chain vaniable region comprising
a LC-CDRY comprising SEQ 1D NO:239, a LC-CDR2Z comprising SEQ Iy N{O:178
(WASTRES); and a LC-CDR3 comprising SEQ ID NO:244 (KQSYNIPT). In one
embodiment, the pharmaceutical composition is sterife. In one embodiment, the MASP-3
inhibitory antibody or antigen-binding fragment thereof comprises a heavy chain variable

region comprising at least 80%, 85%, 90%, 93%, 98%, 99% or 100% identical to SEQ 1D
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NO:226 or SEQ ID NG:227 and a light chain variable region comprising at least §80%,
&5%, 90%, 95%, 98%, 99% or 100% identical to SEQ ID NO:227. In one embodiment,
the MASP-3 inhibitory antibody or antigen binding fragment thereof is selected from the
group consisting of a human antibody, 3 humanized antibody, a chimeric antibody, a
murine antibody, and an antigen-binding fragment of any of the foregoing. In one
embodiment, the MASP-3 1nhibitory antibody ot antigen-binding fragment thereof is
selected from the group consisting of a single chain antibody, an ScFv, a Fab fragment,
an Fab’ fragment, an F(ab)2 fragment, a univalent antibody lacking a hinge region and a
whole antibody. In one embodiment, the MASP-3 inhibitory antibody further comprises
an immunoglobulin constant region.  In one embodiment, the MASP-3 inhibitory
antibody comprises a human Ig(G4 constant region. In one embodiment, the MASP-3
inhibitory antibody comprises a human IgG4 constant region with an S228P mutation. In
one embodiment, the MASP-3 inhibitory anttbody comprises a mutation that promotes
FcRn interations at low pH, such as, for example, wherein the MASP-3 inhibitory
antibody comprises human IgG4 constant region set forth as SEQ 1D N{:245.

In one aspect, the present disclosure provides an article of manufacture containing
a pharmaceutical composition comprising a MASP-3 inhibitory antibody in a unit dosage
form suitable for therapeutic administration to a human subject, such as 3 unit dosage in
the range of from 10 mg to 1000 mg (such as from 50 mg to 800 mg, or from 75 mg to
500, such as from 100 mg to 300 mg, such as 125 to 275 mg, such as 150 to 200 mg, such
as 150£5% mg, 155+£5% mg, 160+5% myg, 165+£5% mg, 170+£5% mg, 175+£5% mg,
180+5% g, 18545% mg or 190+:5% mg) of MASP-3 inhibitory antibody. wherein said
MASP-3 inhibitory antibody comprises a heavy chain variable region comprising a HC-
CDR1 comprising SEQ ID NG:231 (GKWIE), a HC-CDRZ comprising SEQ [D NG:234
(EILPGTGSTNYNEKFKG) or SEQ ID NO:235 (EILPGTGSTNYAQKYFQG); and a HC-
CDR3 comprising SEQ ID NO:238 (SEDV), and a light chain variable region comprising
a LC-CDRY comprising SEQ 1D NO:239, a LC-CDRZ comprising SEQ Iy N{O:178
(WASTRES); and a LC-CDR3 comprising SEQ [D NO:244 (KOSYNIPT).

In some embodiments, the article of manufacture comprises a container and a
fabel or package insert on or associated with the container. Suitable containers include,
for example, bottles, ampoules, pouches {e.g. an intravenous iufusion bag), wvials,
syringes, cartridges, 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 the
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condition and may have a sterile access port (for example the container may be an
intravenous solution bag or a vial having a stopper plerceable by a hypodermic injection
needle). At least one active agent in the composition 18 the MASP-3 inhibitory antibody
or antigen binding fragment thereof of the invention. The label or package insert
indicates that the composition is used for treating the particular condition. The label or
package insert will further comprise insiructions for adminisiering the antibody
composition to the patient.

In some embodiments, the pharmaceutical compositions and the articles of
manutacture described herein are for use in the treatment of a subject suftering from, or at
risk of developing an alternative pathway disease or disorder. In some embodiments, the
alternative pathway disease or disorder is from the group consisting of paroxysmal
nocturnal hemoglobinuria (PNH), age-related macular degeneration (AMD, including wet
and dry AMBD), ischemia-reperfusion injury, arthritis, disseminated intravascular
coagulation, thrombotic microangiopathy {including hemolytic uremic syndrome (HUS),
atypical hemolytic wremic syudrome (aHUS) thrombotic thrombocytopenic purpura
{TTP} or transplant-associated TMA)}, asthma, dense deposit disease, pauci-immune
necrotizing crescentic glomerulonephritis, traumatic brain Injury, aspiration pneurnonia,

endophthalmitis, neuromyelitis optica , Behcet’s disease, multiple sclerosis, Guillain

Barre Syndrome, Alzheimer’s disease, Amylotrophic lateral sclerosis {(ALS), lupus
nephritis, systemic lupus erythematosus (SLE), Diabetic retinopathy, Uveitis, Chronic
obstructive pulmonary disease (COPD), C3 glomerulopathy, transplant rejection, Grafi-
versus-host disease (GVHD), hemodialysis, sepsis, Systemic nflammatory response
syndrome {SIRS), Acute Respiratory Distress Syndrome (ARDS) ANCA vasculitis,

Aunti-phospholipid syndrome, Atherosclerosis, IgA Nephropathy and Myasthenia Gravis.

Exemplary Embodiments

A. Mature Factor D-specific mAbs:

1. Ansolated antibody, or antigen-binding fragment thereot, that specifically binds to
an epitope in the N-terminal region of human mature Factor D, wherein the epitope

comprises or consists of the amino acids ILGGREA (SEQ 1D NG:S).
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2. The isolated antibody or antigen-binding fragment thereof of paragraph 1, wherein
the antibody specifically binds buman mature Factor B3 (SEQ 1D NG:3) and does not bind
to human Pro~-Factor D {(SEQ 1D NG:2).

3. The isolated antibody or asntigen-binding fragment thereof of paragraph 1 or
paragraph 2, wherein the antibody s a monocional antibody.

4. The isolated antibody or antigen-binding fragment thereof of any of paragraphs 1
to 3, wherein said antibody is a humanized, chimeric, or fully human antibody.

5. The isolated antibody or antigen-binding fragment thereot of any of paragraphs 1
to 4, wheretn said antigen-binding fragment selected from the group consisting of Fv,
Fab, Fab', F(ab)2 and Flab"y2.

0. The isolated antibody or antigen-binding fragment thereof of any of paragraphs 1
to 4, wherein said antibody s a single chain molecule.

7. The isolated antibody or antigen-binding fragment thereof of any of paragraphs 1
to 4, wherein satd antibody s an Ig(G molecule selected from the group consisting of
1gGl, 1gG2 and 1gG4.

8. The isolated antibody or antigen-binding fragment thereof of any of paragraphs 1
to 7, wherein said antibody or antigen-binding fragment thereot binds to human mature
Factor D with a Kp of less than 10 aM.

9. The isolated antibody or antigen-binding fragment thereof of any of paragraphs 1
to 8, wherein, said antibody or antigen-binding fragment thereof is labeled with a
detectable moiety.

10. The isolated antibody or antigen-binding fragment thereof of any of paragraphs 1
to 9, wherein said antibody or antigen-binding fragment thereof is immobilized on a
substrate.

11. The isolated antibody or antigen-binding fragment thereof of any of paragraphs 1
to 10, wherein the isolated antibody or antigen-binding fragment thereot that specifically
binds to human mature Factor I comprises a binding domain comprising HC-CDR1, HC-

CDR2 and HC-CDR3 in a heavy chain variable region selected from the group consisting

3.
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of SEQ I N(:s 12-17 and comprising LC-CDR1, LC-CDRZ and LC-CDR3 1 a light
chain variable region selected from the group consisting of SEQ 1D NO:s 18-23, wherein
the CDRs are numbered according to the Kabat numbering system.

12. The isolated antibody or antigen-binding fragment thereof of any of paragraphs 1
to 10, wherein the antibody or antigen-binding fragment thereof that specifically binds to
human mature Factor B comprises a binding domain comprising the following six CDRs:
ay an HC-CDR1T comprising the amino acid sequence XSXMGVYS (SEQ ID NG:035),
whereitnn X at position 1 is T, I or § and X at position 3 1s & or §; (b} an HC-CDRZ
comprising the amino acid sequence HIYWDDEKHYXPSLKX (SEQ I NO:66),
wheretn X at position 11 is H or N and X at position 16 18 S or R (¢} an HC-CBR3
comprising the amino acid sequence RY YGYXXXMXY (SEQ 1D NO:67), wherein X at
position 6 1s R, Gor N, X at position 7is S or Y, X at position 813 F, T or V, and X at
position 10 is D or H, (d) a LC-CDR1 comprising the amino acid sequence
REXXSIXHSNGNTYXE (SEQ D NO:68), wherein: X at position 3 is N or §, X at
position 4 18 Q or E, X at position 7 is V or L, and X at position 15is F or L; (e} a LC-
CDR2 comprising the amino acid sequence KVXNRFES (SEQ ID NO:69), wherein: X at
position 3 s N or Y, and {f} a LC-CDR3 comprising the amino acid sequence
FOQOGSHVPPT (SEQ 1D NG:54).

13. The isolated antibody or antigen-binding fragment thereof of paragraph 12,
wherein the binding domain comprises the following six CDRs: (8) an HC-CDR-1
comprising SEQ 1D NG:25, (b) an HC-CDR2 comprising SEQ H NO:27; () an HC-
CDR3 comprising SEQ D NO: 29; (d) a LC-CDRI1 comprising SEQ ID NG5G, (e) a
LC-CDRZ comprising SEQ D NO:52 and (1} a LC-CDR3 comprising SEQ 1D NG54,

14, The isolated antibody or antigen-binding fragment thereof of paragraph 13,
wherein the tsolated antibody or fragment thereof comprises at least one of:

{a) a VH domain having at least 95% sequence tdentity to the amino acid sequence of

SEQ ID NG:12 or SEQ ID NO:13;
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{b) a VL domain having at least 95% sequence identity to the amino acid sequence of
SEQ 1D NGB or SEQ 1D NO19,

{c}). a VH comprising SEQ ID N(:12 and a VL comprising SEQ 1D NO:18&; and/or

(dy a VH domain comprising SEQ D NG:13 and a VL domain comprising SEQ ID
N9

15. The isolated antibody or antigen-binding fragment thereof of paragraph 12,
wherein the binding domain comprises the following six CDRs: {(a) an HC-CDRI
comprising SEQ 1D N33, (b) an HC-CDRZ2 comprising SEQ 1D N(O:34; {¢) an HC-
CDR3 comprising SEQ ID NO: 36; {d} a LC-CDRI1 comprising SEQ ID NO:SB, (e} a
LC-CDR2 comprising SEQ ID NG:52 and {f) a LC-CDBR3 comprising SEQ D NO: 54,

16. The isolated antibody or antigen-binding fragment thereof of paragraph 15,
wherein the isolated antibody or antigen-binding fragment thereof comprises at least one
of:

{a) a VH domain having at least 95% sequence tdentity to the amino acid sequence of
SEQ B NG44,

(b} a VL domain having at least 95% sequence identity to the amino acid sequence of
SEG ID NG:20; and/or

(¢} a VH domain comprising SEQ ID NO:14 and a VL domain comprising SEQ} D
N(G20.

17. The isolated antibody or antigen-binding fragment thereof of paragraph 12,
wherein the binding domain comprises the following six CDRs: (3} aHC-CDR
comprising SEQ 1D NO:38, (b) an HC-CDR2 comprising SEQ 1D NO:39; {¢} an HC-
CDR3 comprising SEQ ID NO: 41, {d} a LC-CDRI1 comprising SEQ ID NO:60O, (e} a
LC-CDR2 comprising SEQ ID NG:52 and () a LC-CDBR3 comprising SEQ D NG: 54,

18  The isolated antibody or antigen-binding fragment thereof of paragraph 17,
wherein the isolated antibody or antigen-binding fragment thereof comprises at least one

-~

ot
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{a) a VH domain having at least 95% sequence identity 10 the amino acid sequence of
SEQ ID NO1S,

{b) a VL domain having at least 95% sequence identity to the amino acid sequence of
SEQ D NG2T; and/or

{c} a VH domain comprising SEQ ID NO:1S and & VL domain comprising SEQ D
NO:21

19. The isolated antibody or antigen-binding fragment thereof of paragraph 12,
wherein the binding domain comprises the following six CDBRs: {a} an HC-CDR1
comprising SEQ 113 NG:43, (b) an HC-CDR2 comprising SEQ 3 NG:39; (¢} an HC-
CDR3 comprising SEQ 1D NG: 41 (d} a LC-CDR1I comprising SEQ 1D NG:62Z, (e) a
LC-CDR22 comprising SEQ 1D NG:52 and () a LC-CDIR3 comprising SEQ 1D NG54,

20. The isolated antibody or antigen-binding fragment thereof of paragraph 19,
wherein the isolated antibody or antigen-binding fragment thereof comprises at least one
of!

{a) a VH domain having at least 95% sequence identity 10 the aminc actd sequence of
SEQ ID NG 16,

{b) a VL domain having at least 95% sequence identity to the amino actd sequence of
SEQ D NGL22; and/or

{¢} a VH domain comprising SEQ D NO: 16 and a VL comprising SEQ 1D NO:22.

21, The isolated antibody or antigen-binding fragment thereof of paragraph 12,
wherein the binding domain comprises the following six CDRs: {(a) an HC-CDRI
comprising SEQ 1D NG:43, (b) an HC-CDRZ2 comprising SEQ 1D N(O:39; {¢} an HC-
CDR3 comprising SEQ ID NGO: 47, {d} a LC-CDRI1 comprising SEQ ID NO:63, (e} a
LC-CDR2 comprising SEQ 1D NG:64 and {f) a LC-CDBR3 comprising SEQ D NG: 54,

22, The isolated antibody or antigen-binding fragment thereof of paragraph 21,
wherein the isolated antibody or antigen-binding fragment thereof comprises at least one

~

ot
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{a) a VH domain having at least 95% sequence identity 10 the amino acid sequence of
SEQ ID NOG:1T,

{b) a VL domain having at least 95% sequence identity to the amino acid sequence of
SEQ D N(:23; and/or

{c}) a VH domain comprising SEQ I NO:17 and a VL domain comprising SEQ D
NG:23.

23. A nucleic acid molecule encoding the amino acid sequence of an antibody, or
antigen-binding fragment thereof, that specifically binds human mature Factor IJ as set
forth in any of paragraphs 11 10 22.

24, An expresston cassette comprising a nucleic acid molecule encoding an antibody,
or antigen-binding fragment thereof, that specifically binds human mature Factor D of the
invention according to paragraph 23,

25, A cell comprising at least one of the nucleic acid molecules encoding an
antibody, or antigen-binding fragment thereof, that specifically binds human mature
Factor I3 of the invention according to paragraph 23 or paragraph 24.

26. A method of generating an isolated antibody, or antigen-binding fragment
thereof, that specifically binds human mature Factor D comprising culturing the cell of
paragraph 25 under conditions allowing for expression of the nucleic acid molecules
encoding the antibody, or antigen-binding fragment thereof, that specifically binds human
mature Factor B3 and isolating said anti-mature-Factor-D specific antibody, or antigen-
binding fragment thereof.

27. A composition comprising an antibody, or antigen-binding fragment thereof, that
specifically binds human mature Factor ID as set forth in any of paragraphs 1 to 22.

238. A substrate for use in an immuncassay comprising at least ong antibody, or
antigen-binding fragment thereof, that specifically binds buman mature Factor D as set
forth 1n any of paragraphs 1 to 22

29. A kit for detecting the presence or amount of mature Factor D in a test sample,

said kit comprising {(a) at least one container, and (b) at least one antibody, or antigen-

87
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binding fragment thereof, that specifically binds buman mature Factor D as set forth in

any of paragraphs 1 to 22

B. Pro-Factor D-specific mAbs:

1. An 1solated antibody, or antigen-binding fragment thereof, that specifically binds to
an epitope on the activation (“Pro”) peptide of human Factor D, wherein the epitope
comprises of consists of “APPRGR” (SEQ ID NG:4).

2. The antibody or antigen-binding fragment of paragraph 1, wherein the antibody or
antigen-binding fragment thereof specifically binds to human Pro-Factor D (SEQ ID
NO:2) and does not bind to mature Factor D (SEQ 1D NO:3).

3. The isolated antibody or antigen-binding fragment thereot of paragraph 1 or
paragraph 2, wherein the antibody 13 a monoclonal antibody.

4. The isolated antibody or antigen-binding tfragment thereof of any of paragraphs 1
to 3, wherein said antibody 1s a humanized, chimeric, or fully human antibody.

5. The isolated antibody or antigen-binding fragment thereof of any of paragraphs |
to 4, wherein said antigen-binding fragment is selected from the group consisting of Fv,
Fab, Fab', F(ab}y and F(ab')y.

6. The isolated antibody or antigen-binding fragment thereof of any of paragraphs 1
to 4, wherein said antibody 1s a single chain molecule.

7. The isolated antibody or antigen-binding fragment thereof of any of paragraphs 1
to 4, wherein said antibody 1s an IgG molecule selected from the group consisting of
{gGl, 1gG2 and 1gG4.

8. The isolated antibody or antigen-binding fragment thereot of any of paragraphs |

to 7, wherein said antibody or antigen-binding fragment thereof binds to human Pro-

Factor D with a Kp of' less than 10 nM.

9. The isolated antibody or antigen-binding fragment thereof of any of paragraphs 1

to 8, wherein said antibody or antigen-binding fragment thereof 1s labeled with a

detectable moiety.

B
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10. The isolated antibody or antigen-binding fragment thereof of any of paragraphs 1
to 9, wheretn said antibody or antigen-binding fragment thereof is immobilized on a
substrate.

11. The tsolated antibody or antigen-binding fragment thereof that specifically binds
to human Pro-Factor D of any of paragraphs 1 to 10, wherein the antibody or antigen-
binding fragment thereof comprises a binding domain comprising HC-CDR1, HC-CDR2
and HC-CDR3 of a heavy chain variable region selected from the group consisting of
SEQ [ NO:s 136-141 and comprising LC-CBR1, LC-CDR2 and LC-CDR3 in a light
chain variable region selected from the group consisting of SEQ ID NO:is 142-147,
wherein the CIRs are numbered according to the Kabat numbering system.

12, The isolated antibody or antigen-binding fragment thereof of paragraph 11,
wherein the tsolated antibody or antigen-binding fragment thereof comprises a binding
domain comprising HC-CDR1, HC-CDR2 and HC-CDR3 in a heavy chain vanable
region selected from the group consisting of SEQ I Nhs 136-139 and comprising L.C-
CDRI1, LC-CDR2 and LC-CDR3 in a light chain variable region selected from the group
consisting of SEQ D NO:s 142-145.

13. The isolated antibody or antigen-binding fragment thereof of paragraph 12,
wherein the tsolated antibody or antigen-binding fragment thereof comprises a binding
domain comprising the following six CDRs: {a) an HC-CDR1 comprising the amino acid
sequence XYWMS (SEQ 1D NO:201), wherein X at position 1 is N, S or T, (b} an HC-
CDR2Z comprising the amino acid sequence EIRLKSXNYAXXYXESVKG (SEQ 1D
NQO:202), wherein: X at posttion 7 is D or E, X at position 11 is T or A, X at position 12
is Hor Y and X at position 14 is A or T; (¢} an HC-CDR3 comprising the amino acid
sequence AWFAX {SEQ 1D N(O:203), wherein X at position 518 §, Y or N; {d) a LC-
CDR1 comprising the amino acid sequence XSSOXLLYSXDQENYLA (SEQ D
NQO:204), wherein X at position 1 1s M or K, X at position 5 1s 8 or N, and X at position

1015 K or R; (e} a LC-CDR2 comprising the amino acid sequence WASTRES (SEQ 1D

9.
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NC178), and (fy a LC-CDR3 comprising the amino acid sequence LOQYYXYPYT {(SEQ
11 NG:205), wherein X at position 5is T or §.

14, The isolated antibody or antigen-binding fragment thereof of paragraph 13,
wherein the tsolated antibody or antigen-binding fragment thereof comprises a binding
domain comprising the following six CDRs: {(a) an HC-CDR1I comprising SEQ D
NO:149 or SEQ 1D NG:155, (b) a HC-CDR2Z comprising SEQ ID NOIIST or SEQ ID
N156; {¢) an HC-CDR3 comprising SEQ ID NO:1S3; (dy a LC-CDRI comprising SEQ
1 NO:176, {ey a LC-CDR2 comprising SEQ 13 NGO:178 and {f) a LC-CDR3 comprising
SEQ 1D NO:180.

15, The isolated antibody or antigen-binding fragment thereof of paragraph 14,
wherein the isolated antibody or antigen-binding fragment thereof comprises at least one
of!

{a) a VH domain having at least 95% sequence identity 10 the amino actd sequence of
SEQ 1D N(136;

{b) a VH domain having at least 95% sequence identity to the amino acid sequence of
SEQ ID NG137,

{c) a VL domain having at igast 95% sequence identity to the amino actd sequence of
SEQ 1D NG 142,

{d) a VL domain having at least 95% sequence identity {0 the amino acid sequence of
SEQ 1D N 143,

{e)} a VH domain comprising SEQ 1D NO: 136 and a VL domain comprising SEQ 1D
NO:142: and/or

{f) a VH domain comprising SEQ D NO:137 and a VL domain comprising SEQ 1D
NG:143.

16. The isolated antibody or antigen-binding fragment thereof of paragraph 13,
wherein the tsolated antibody or antigen-binding fragment thereof comprises a binding
domain comprising the following six CDRs: {(a) an HC-CDRI comprising SEQ D

NO:158, (b) an HC-CDR2 comprising SEQ 1D NO:159 or SEQ 1D NO:163; (¢} an HC-
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CDR3 comprising SEQ D NO:161 or SEQ D NG:165; (d) a LC-CDR-1 comprising
SEQ ID NO: 184 or SEQ ID NOI1BY, {e) a LC-CDR2 comprising SEQ D NO: 178 and ()
a LC-CDR3 comprising SEQ 1D NO1B7.

17. The isolated antibody or antigen-binding fragment thereof of paragraph 16,
wherein the isclated antibody or antigen-binding fragment thereof comprises at least one
of!

{a) a VH domain having at least 95% sequence identity 10 the amino acid sequence of
SEQ D NO:138;{b) a VH domain having at least 95% sequence identity to the amino
acid sequence of SE( 1D NG 139,

{c)a VL domain having at least 95% sequence identity to the amino acid sequence of
SEQ ID NQ:144;

{(d} a VL domain having at least 95% sequence identity to the amino acid sequence of
SEQ ID NQG:145;

(¢} a VH domain comprising SEQ 1D N(OU138 and a VL domain comprising SEQ D
N{¥.144; and/or

(Y a VH domain comprising SEQ 1D NG:139 and a VL domain comprising SEQ ID
NG 145,

18. The isolated antibody or antigen-binding fragment thereof of paragraph 11,
wherein the isolated antibody or antigen-binding fragment thereof comprises a binding
domain comprising HC-CDR, HC-CDRZ and HC-CDR3 in a heavy chain variable
region selected from the group consisting of SEQ D N 140 and SEQ ID N 141 and
comprising LC-CDR1, LC-CDRZ and LC-CDR3 in a light chain variable region selected
from the group consisting of SEQ 1D NO: 146 and SEQ 1D NO:147.

19, The isolated antibody or antigen-binding fragment thereof of paragraph 18,
wherein the isolated antibody or antigen-binding fragment thereof comprises a binding
domain comprising the following stx CDRs: {(a) a CDR-HT comprising SEQ H NG 167,
(b} a CDR-HZ comprising SEQ ID NG:169 or SEQ 1D NO1T3, (¢) a CDR-H3

comprising SEQ D NOITE or SEQ 1D NG:174; (d) a CDR-L1 comprising SEQ ID
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N(194, (e) a CDR-L2 comprising SEQ [ NOU196 or SEQ 1D NO:199 and (f) a CDR-
L3 comprising SEQ ID N1 198 or SEQ 1D NO:200.

20, The isolated antibody or antigen-binding fragment thereof of paragraph 19,
wherein the isolated antibody or antigen-binding fragment thereof comprises at least one
of:

{a) a VH domain having at least 95% sequence tdentity to the amino acid sequence of
SEQ ID NG:140;

(b} a VH domain having at least 95% sequence identity to the amino acid sequence of
SEQ ID NQG:141,

{c)a VL domain having at least 95% sequence identity to the amino acid sequence of
SEQ ID NQG:14¢6;

{d} a VL domain having at least 95% sequence identity o the amino acid sequence of
SEQ ID NG:147,

(¢} a VH domain comprising SEQ 1D N 140 and a VL domain comprising SEQ D
N{}.146; and/or

() a VH domain comprising SEQ 1D NG:141 and a VL domain comprising SEQ ID
N(:147.

21, A nucleic acid molecule encoding the amino acid sequence of an antibody, or
antigen-binding fragment thereof, that specifically binds human Pro-Factor D as set forth
in any of paragraphs 11 to 20.

22. An expression cassette comprising a nuclete acid molecule encoding an antibody,
or antigen-binding fragment thereof, that specifically binds human Pro-Factor D
according to paragraph 21,

23, A cell comprising at least one of the mucleic acid molecules encoding an
antibody, or antigen-binding fragment thereof, that specifically binds human Pro-Factor
I} according to paragraph 21 or paragraph 22.

24, A method of generating an isolated antibody, or antigen-binding fragment

thereof, that specifically binds buman Pro-Factor I comprising culturing the cell of
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paragraph 23 under conditions allowing for expression of the nucleic acid molecules
encoding the antibody, or antigen-binding fragment thereof, that specifically binds buman
Pro-Factor D and isolating said anti-Pro-Factor-D specific antibody, or antigen-binding
fragment thereof.

25. A composition comprising an antibody, or antigen-binding fragment thereof, that
specifically binds human Pro-Factor £ as set forth in any of paragraphs 1 to 20.

26, A substrate for use in an immuncassay comprising at least one antibody, or
antigen-binding fragment thereof, that specifically binds human Pro-Factor I3 as set forth
in any of paragraphs 1 to 20.

27. A kit for detecting the presence or amount of Pro-Factor Id in a test sample, said
kit comprising {(a} at least one container, and (b} at least one antibody, or antigen-binding
fragment thereof, that spectfically binds human mature Factor Id as set forth in any of

paragraphs 1 to 20.

. anti-Factor D mAbs (detect pro and mature Factor D via binding to a shared
epitope)

1. An isolated antibody or antigen-binding fragment thereof that binds to an epitope
shared by both human mature Factor I and human Pro-Factor B, wherein the antibody or
antigen-binding fragment thereof comprises a binding domain comprising HC-CDR1,
HC-CDR2 and HC-CDR3 in a heavy chain variable region selected from the group
consisting of SEQ 2 N(}:s 85-88 and comprising LC-CDR1, LC-CDR2 and LC-CDR3

-

in a light chain variable region selected from the group consisting of SEQ D NQO:s §9-93,
wherein the CDRs are numbered according to the Kabat numbering system.

2. The isolated antibody or antigen-binding fragment thereof of paragraph 1, wherein
the antibody is a monoclonal antibody.

3. The isolated antibody or antigen-binding fragment thereof of any of paragraphs 1

to 2, wherein said antibody is a humanized, chimeric, or fully human antibody.
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4. The isolated antibody or antigen-binding fragment thereof of any of paragraphs 1
to 3, wherein said antigen-binding fragment is selected from the group consisting of Fv,
Fab, Faby', F(ab)2 and F{ab"2.

5. The isolated antibody or antigen-binding fragment thereot of any of paragraphs 1
to 4, wherein said antibody or antigen-binding fragment is a single chain molecule.

6. The isolated antibody or antigen-binding fragment thereot of any of paragraphs 1
to 4, wheretn said antibody is an IgG molecule selected from the group consisting of
1g(31, 12032 and 1gG4.

7. The isolated antibody or antigen-binding fragment thereof of any of paragraphs 1
to 7, wherein said antibody or antigen-binding fragment thereof binds to human Factor D
with a Kp of less than 10 oM.

8. The isolated antibody or antigen-binding fragment thereot of any of paragraphs 1
to 7, wherein, said antibody or antigen-binding fragment thereof is labeled with a
detectable moiety.

9. The isolated antibody or antigen-binding fragment thereof of any of paragraphs 1
to 8, wheretn said antibody or antigen-binding fragment thereof is immobilized on a
substrate.

10. The tsolated antibody or antigen-binding fragment thereof that specifically binds
to human Pro Factor I of any of paragraphs 1 to 9, wherein the antibody or antigen-
binding fragment thereof comprises a binding domain comprising HC-CDR1, HC-CDR2
and HC-CDR3 of a heavy chain vaniable region selected from the group consisting of
SEQ [ NO:s 136-141 and comprising LC-CBR1, LC-CDR2 and LC-CDR3 in a light
chain variable region selected from the group consisting of SEQ 1D NO:s 142-147,
wherein the CIRs are numbered according to the Kabat numbering system.

11. The isolated antibody or antigen-binding fragment thereot of any of paragraphs 1
to 10, wherein the antibody or antigen-binding fragment thereof comprises a binding
domain comprising the following six CDRs: {a) an HC-CDR1 comprising the amino acid

sequence SEQ D NG:95, (b) a HC-CDRZ comprising the amino acid sequence SEQ ID
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NHST (¢} an HC-CDR3 comprising the amino acid sequence SEQ 1D NG99 (d) a LC-
CDR1T comprising the aming acid seguence SEQ 1D NO: 1L (&) a LC-CDR2Z comprising
the amino acid seguence SEQ ID NO:1I3); and () a LC-CDR3 comprising the amino
acid sequence SEQ D NG:1135.

12. The isolated antibody or antigen-binding fragment thereof of any of paragraphs 1
to 10, wherein the antibody or antigen-binding fragment thereof comprises a binding
domain comprising the following six CDRa: (a) an HC~ CDR1T comprising the amino acid
sequence SEQ 1D NG:101 (b) an HC-CDR2 comprising the amino acid sequence SEQ ID
NC103 or 107 (¢) an HC-CDR3 comprising the amino acid sequence SEQ ID NG:105 or
108, (d) a LC-CDR1I comprising the amino acid sequence SEQ 1D NO:60 or 123; (e} a
LC-CDRZ comprising the amino acid sequence SEQ D NG:119, 124 or 126 and (f} a
LC-CDR3 comprising the amino acid sequence SEQ ID NO:12T or 125

13. The isolated antibody or antigen-binding fragment thereof of paragraph 10,
wherein the isolated antibody or antigen-binding fragment thereof comprises at least one
of:

{a} a VH domain having at least 95% sequence tdentity to the amino acid sequence of
SEQ 1D NO:85;

(b} a VH domain having at least 95% sequence identity to the amino acid sequence of
SEQ 1D NO:86;

{c)a VH domain having at least 95% sequence tdentity to the amino acid sequence of
SEQ 1D NO:87;

{(dy a VH domain having at least 95% sequence identity to the amino acid sequence of
SEQ 1D NO:88;

(¢} a VL domain having at least 95% sequence identity to the amino acid sequence of
SEQ 1D NO:89;

{1 a VL domain having at lgast 95% sequence identity to the amino acid sequence of

SEQ 1D NO:90;
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{2) a VL domain having at least 95% sequence identity to the amino actd sequence of
SEQ ID NS,

{h) a VL domain having at least 95% sequence identity to the amino actd sequence of
SEQ ID NOG:SZ,

{1} a VL domain having at least 95% sequence identity to the amino acid sequence of
SEQ ID N(G:9S3,

{1} a VH domain comprising SEQ D NO:85 and a VL domain comprising SEQ 1D
NQO:89 or SEG 1D N{:90;

{k) 2 VH domain comprising SEQ I N{O:36 and a VL domain comprising SEQ 1D
NO:91;

{1} a VH domain comprising SEQ [ NO:87 and a VL domain comprising SEQ 1D
NO:92; and/or

{m} a VH domatn comprising SEQ I} NO:8B and a VL domain comprising SEQ 1D
NGS5,

14, A nucleic acid molecule encoding the amino acid sequence of an antibody, or
antigen-binding fragment thereof, that binds an epitope shared by both human mature
Factor I3 and human Pro-Factor D as set forth in any of paragraphs 10 to 13,

15, An expression cassette comprising a mucleic acid molecule encoding an antibody,
or antigen-binding fragment thereof, that binds an epitope shared by both human mature
Factor D and human Pro-Factor Id according to paragraph 14.

16, A cell comprising at least one of the nucleic acid molecules encoding an
antibody, or antigen-binding fragment thereof, that binds an epitope shared by both
human mature Factor Id and human Pro-Factor ¥ according 1o paragraph 14 or paragraph
15,

17. A method of generating an isolated antibody, or antigen-binding fragment
thereof, that binds an epitope shared by both buman mature Factor B and human Pro-
Factor 1D comprising culturing the cell of paragraph 16 under conditions allowing for

expression of the nucleic acid molecules encoding the antibody, or antigen-binding
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fragment thereof, that binds human Factor I and isclating said anti-Factor-D antibody, or
antigen-binding fragment thereof.

18 A composition comprising an auntibody, or antigen-binding fragment thereof, that
specifically binds an epitope shared by both human mature Factor D and human Pro-
Factor I¥ as set forth in any of paragraphs 1 to 13,

19, A substrate for use in an immuncassay comprising at least ong antibody, or
antigen-binding fragment thereof, that binds an epitope shared by both human mature
Factor D and human Pro-Factor I¥ as set forth in any of paragraphs 1 to 13

200 A kit for detecting the presence of Factor D in a biological sample, said kit
comprising {a} at least one container, and (b} at least one antibody, or antigen-binding
fragment thereof, that binds an epitope shared by both human mature Factor D and

human Pro-Factor D as set forth in any of paragraphs 1 to 13,

D, Kits for detecting mature Factor D and/or Pro-Factor ¥ in an Immunoassay

1. A kit comprising at least one monoclonal antibody or antigen-binding fragment
thereot that specifically detects or guantitates human mature Factor D {(SEQ 1D NQO:3)
and/or Pro-Factor D (SEQ ID NO2Z) in an immunoassay, wherein the at least one
moncclonal antibody or antigen-binding fragment thereof comprises:

{1} a monoclonal antibody, or antigen-binding fragment thereof, that specifically binds
to an epitope encompassing the amino-terminus of human mature Factor 13, wherein the
epttope comprises or consists of the amine acids ILGGREA (SEQ 1D NO:5) and wherein
said antibody does not bind to human Pro-Factor D (SEQ HX NG:2); or

{i1) a monoclonal antibody, or antigen-binding fragment thereof, that specifically
binds to an epitope on the activation ("Pro”) peptide of human Factor D, wherein the
epttope comprises or consists of “APPRGR” (SEQ 13 N(:4) and wherein said antibody

does not bind to mature Factor & (SEQ D NO3:3)
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2. The kit of paragraph 1, wherein the kit further comprises an antibody, or fragment
thereof, that binds to an epitope shared by both human mature Factor D {(SEQ ID NG:3}
and human Pro-Factor D {(SEQ 1D NOL2)

3. The kit of paragraph 1 or 2, wherein the kit further comprises at least one
container,

4. The kit of any of paragraphs 1-3, wherein the antibody or antigen-binding
fragment thereof of paragraph 1 subpart (i} that specifically binds to human mature Factor
I} comprises a binding domain comprising HC-CDR-1, HC-CDR-2 and HC-CDR-3 in a
heavy chain variable region selected from the group consisting of SEQ ID NO:s 12-17
and comprising LC-CDR-1, LC-CDR2 and LC-CDR3 in a light chain varntable region
selected from the group consisting of SEQ 1D NO:s 18-23, wherein the CDRs are
numbered according to the Kabat numbering system.

5. The kit of any of paragraphs 1-3, wherein the antibody or antigen-binding
fragment thereot of paragraph 1 subpart (11} that specifically binds to an epitope on the
activation (“Pro”) peptide of human Factor I comprises a binding domain comprising
HC-CDR1, HC-CDR2 and HC-CDR3 of a heavy chain variable region selected from the
group consisting of SEQ 1D NO:s 136-141 and comprising LC-CBR1Y, LC-CDR2 and
LC-CDR3 in a hight chain variable region selected from the group consisting of SEQ ID
N(hs 142-147, wherein the CDRs are numbered according to the Kabat numbering
systen.

6. The kit of any of paragraphs 1-5, wheretn the immuncassay is an enzyme-linked
immunosorbent assay (ELISA)

7. The kit of any of paragraphs 1-0, wherein the antibody or antigen-binding
fragment thereof of paragraph 1 subpart (i} is a coating antibody.

8 The kit of any of paragraphs 1-6, wherein the antibody or antigen-binding
fragment thereof of paragraph 1 subpart (1} is a detecting antibody.

9. The kit of any of paragraphs 1-0, wherein the antibody or antigen-binding

fragment thereof of paragraph 1 subpart (11) is a coating antibody.
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10. The kit of any of paragraphs 1-0, wherein the antibody or antigen-binding
fragment thereof of paragraph 1 subpart (11) is a detecting antibody.

11. The kit of any of paragraphs 1-10, wherein the kit further comprises an anti-
Factor I} antibody, or antigen-binding fragment thereof, that binds to an epitope shared
by both bhuman mature Factor I (SEQ 1D NG:3) and human Pro-Factor 3 (SEQ D
NO:2).

12. The kit of paragraph 11, wherein the anti-Factor I3 anttbody or antigen-binding
fragment thereof comprises a binding domain comprising HC-CDR1, HC-CDRZ and HC-
CDR3 in a heavy chain variable region selected from the group consisting of SEQ D
NO:s 85-88 and comprising LC-CDR1, LC-CDRZ and LC-CDR3 10y a light chain variable
region selected from the group consisting of SEQ H2 N(:s 89-93, wherein the CDRs are

numbered according to the Kabat numbering system.

E. Assays for Betecting Mature Factor B

1. A method of determining the presence or amount of mature Factor I in a test
sample, the method comprising:

{a) contacting a test sample with an anti-human mature Factor D-specific monoclonal
antibody or antigen-binding fragment thereof, in an in vifre immunoassay, and

{b) detecting the presence or absence or amount of the antibody or antigen-binding
fragment thereof bound to mature Factor Ib, wherein the presence of binding indicates the
presence or amount of mature Factor B in the sample;

wherein the anti-human mature Factor De-specific antibody or antigen-binding
fragment thereof binds to an epitope in the N-terminal region of mature Factor D3, set
forth as amino acids ILGGREA (SEQ 1D NOS)

2. The method of paragraph 1, wherein the antibody or antigen-binding fragment

thereof specifically binds human mature Factor D (SEQ ID NO:3) and does not bind to

human Pro-Factor D (SEQ 1D NO:2).
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3. The method of any of paragraphs 1 or 2, wherein the anti-human mature Factor -
specific antibody or antigen-binding fragment thereof s tmmobilized on a substrate.

4. The method of any of paragraphs 1 to 3, wherein the tmmunocassay is an ELISA
assay.

5. The method of any of paragraphs 1 10 4, wherein said anti-human mature Factor
D-specific antibody or antigen-binding fragment thereot is labeled with a detectable
motety and step (b) comprises detecting the presence or amount of said detectable moiety.

6. The method of any of paragraphs 1 to 4, wherein satd anti-human mature Factor
D-specific antibody or antigen-binding fragment thereof is naked (i.e., not labeled), and
the presence or amount of the antibody or antigen-binding fragment thereof bound to
mature Factor D 13 detected using a labeled antibody which binds to the anti-mature
Factor D antibody.

7. The method of any of paragraphs 1 to 4, wherein said anti-human mature Factor
D-specific antibody or antigen-binding fragment thereof is immobtlized on a substrate
{t.e., capture/coating) and the bound mature Factor D is detected with a second antibody
that binds to a different epitope of Factor I,

8 The method of any of paragraphs 1 to 7, wherein the test sample is a biclogical
sample obtained from a mammalian subject, such as wherein the biclogical sample is
selected from the group consisting of blood, serum, plasma, urine and cerebrospinal flhuid.

9. The method of any of paragraphs 1 to 8, wheretn the sample is obtained from a
mammaltan subject that is suffering from, or at risk for developing an Alternative
Pathway related disease.

10. The method of any of paragraphs 1 to 9, wherein the sampie is obtained from a
mammalian subject after treatment with a complement inhibitory agent, such as an
alternative complement pathway inhibitory agent, such as an inhibitor of pro-Factor D
maturation, such as a MASP-3 inhibitory antibody.

11. The method of any of paragraphs 1 to 10, wherein the anti-human mature Factor

Dr-specitfic antibody or antigen-binding fragment thereot comprises a binding domain
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comprising HC-CDRI1, HC-CDR2Z and HU-CDR3 in a heavy chain variable region
selected from the group consisting of SE{Q 1D NO:s 12-17 and comprising LC-CDR1,
LC-CDRZ and LC-CDR3 in a light chain variable region selected from the group
consisting of SE{ 1D NO:s 18-23.

12. The method of any of paragraphs 1 to 11, wherein the anti-human mature Factor
Dr-specitfic antibody or antigen-binding fragment thereot comprises a binding domain
comprising the following six CBRs: a) an HC-CDR1 comprising the amino acid sequence
XEXMOVS (SEQ D NO6S), wherein X at position 118 T, I or § and X at position 3 1s
Gor I (b} an HC-CDR2 comprising the amino acid sequence HIYWDDEKHYXPSLKX
{SEQ ID NO:66), wherein X at position 11 is H or N and X at position 1618 S or R; (¢}
an HC-CDR3 comprising the amino acid sequence RYYGYXXXMXY (SEQ 1D NG:67),
wherein X at position 6 1s R, G or N, X at position 7is Sor Y, X atposition 81s F, L or V,
and X at position 10 ts I or H; (d} a LC-CDRI comprising the amino actd sequence
REXXSIXHSNGNTYXE (SEQ D NO:68), wherein: X at position 3 is N or §, X at
position 4 18 Q or E, X at position 718 V or L, and X at position 15is F or L; {e} a LC-
CDR2 comprising the amino acid sequence KVXNRFES (SEQ 1D NO:69), wherein: X at
position 3 s N or Y, and {f} a LC-CDR3 comprising the amino acid sequence
FOQGSHVPPT (S8EQ ID NO:54).

13. The method of anv of paragraphs 1 to 11, wherein the anti-human mature Factor
D-specific antibody or antigen-binding fragment thereof comprises a binding domain
comptising the following six CORs: (a) an HC-CDR1 comprising SEQ D NG:25, (b} an
HC-CDR2 comprising SEQ ID NG:27; (¢} an HC-CDR3 comprising SEQ H NG: 29; (d)
a LC-CDRI comprising SEQ 1D NOSO, (e) a LC-CDR2 comprising SEQ 1D NG:52 and

{f} a LC-CDR3 comprising SEQ 1D NG:54.
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F. Assays for Detecting Pro-Factor D

1. A method of determining the presence or amount of Pro-Factor D in a test sample,
the method comprising:

{a) contacting a test sample with an anti-human Pro-Factor D-specific monoclonal
antibody or antigen-binding fragment thereof, in an in vifro immunoassay; and

{b) detecting the presence or absence or amount of the antibody or antigen-binding
fragment thereof bound to Pro-Factor I}, wherein the presence of binding indicates the
presence or amount of Pro-Factor D in the sample;

wherein the anti-human mature Pro-Factor D-specific antibody or antigen-binding
fragment thereof specifically binds to an epitope in the activation {"Pro”) peptide of
human Factor D, set forth as “APPRGR” (SEQ 1D NO:4).

2. The method of paragraph 1, wherein the antibody or antigen-binding fragment
thereof specifically binds human Pro-Factor D {(SEQ ID NO:2) and does not bind to
human mature Factor D (SEQ D NG:3).

3. The method of any of paragraphs | or 2, wherein the anti-human Pro-Factor D-
specific antibody or antigen-binding fragment thereof is immobilized on a substrate.

4. The method of any of paragraphs 1 to 3, wherein the immuncassay 1s an ELISA
assay.

5. The method of any of paragraphs 1 to 4, wherein said anti-human Pro-Factor D-
specific antibody or antigen-binding fragment thereof is labeled with a detectable motety
and step (b) comprises detecting the presence or amount of said detectable moiety.

6. The method of any of paragraphs 1 to 4, wherein said anti-human Pro-Factor D-
specific antibody or antigen-binding fragment thereot 1s naked (i.e., not labeled), and the
presence or amount of the antibody or antigen-binding fragment thereof bound to mature
Factor D 1s detected using a labeled antibody which binds to the anti-Pro-Factor D
antibody.

7. The method of any of paragraphs 1 to 4, wherein said anti-human Pro-Factor D-

specific antibody or antigen-binding fragment thereof 1s immobilized on a substrate (i.e,
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capture/coating) and the bound Pro-Factor D is detected with a second antibody or
antigen-binding fragment thereof that binds to a different epitope of Factor B.

8 The method of any of paragraphs 1 to 7, wherein the test sample is a biological
sample obtained from a mammalian subject, such as wherein the biclogical sample is
selected from the group consisting of blood, serum, plasma, urine and cerebrospinal fhud.

9. The method of any of paragraphs 1 to 8, wheretn the sample is obtained from a
mammaltan subject that is suffering from, or at risk for developing an Alternative
Pathway related disease.

10. The method of any of paragraphs 1 to 9, wherein the sampie is obtained from a
mammalian subject after treatment with a complement inhibitory agent, such as an
alternative complement pathway inhibitory agent, such as an inhibitor of pro-Factor I
maturation, such as a MASP-3 inhibitory antibody.

11. The method of any of paragraphs 1 to 10, wherein the anti-human Pro-Factor D-
specific antibody or antigen-binding fragment thereof comprises a binding domain
comprising HC-CBR-1, HC-CDR-2 and HC-CDR-3 of a heavy chain variable region
selected from the group counsisting of SEQ 13 NO:s 136-141 and comprising LC-CDR-1,
LC-CDRZ and LC-CDR3 in a light chain variable region selected from the group
consisting of SEQ 1D NG:s 142-147.

12. The method of any of paragraphs 1 to 11, wherein the anti-human Pro-Factor D-
specific antibody or antigen-binding fragment thereof comprises a binding domain
comprising HC-CBR-1, HC-CDR-2 and HC-CDR-3 in a heavy chain variable region
selected from the group counsisting of SEQ 13 NO:s 136-139 and comprising LC-CDR-1,
LC-CDRZ and LC-CDR3 in a light chain variable region selected from the group
consisting of SEQ D NO:s 142-145.

13. The method of any of paragraphs 1 to 11, wherein the anti-human Pro-Factor D-
specific antibody or antigen-binding fragment thereof comprises a binding domain
comprising HC-CDR-1, HC-CDR-2 and HC-CDR-3 in a heavy chain variable region

selected from the group consisting of SEQ D NO:140 and SEQ ID NO:141 and
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comprising LO-CDR-1, LC-CDR2 and LC-CIDR3 10 a light chain variable region selected
from the group consisting of SE( D NG: 146 and SEQ 1D NO:147.

14. The method of any of paragraphs 1 to 11, wherein the anti-human Pro-Factor D-
specific antibody or antigen-binding fragment thereof comprises a binding domain
comprising the following six CDBRs: (a) a CDR-H1 comprising SEQ ID NO:167, (b} a
CDR-HZ comprising SEQ D NG:169 or SEQ 1D NG:173; (¢) a CDR-H3 comprising
SEQ ID NOG:171 or SEQ ID NG:i174; (d) a CDR-L1 comprising SEQ 1D NG:194, {e) a
CDR-L2 comprising SE(} 1D NO:196 or SEQ D3 N(:199 and (f) a CDR-L3 comprising

SEQ ID NO:198 or SEQ 1D NG:200.

. Methed of Assessing the Extent of Alternative Pathway Activation in a test
Sample

I, A method of assessing the extent of alternative pathway complement (APC)
activation in a test sample comprising:

{(a) providing a test sample;

(b) performing an immunoassay comprising ai feast one oft

(1) capturing and detecting mature Factor D in the test sample, wherein

mature Factor D is either captured or detected with a monoclonal antibody or

antigen-binding fragment thereof that specifically binds to an epitope in

“ILGGREA” (SEQ 1D NO:5) present in mature Factor D) but does not bind to

Pro-Factor I and/or

(i1} capturing and detecting Pro-Factor D in the test sample, wherein Pro-

Factor D is either captured or detected with a monoclonal antibody or antigen-

binding fragment thereof that specifically binds to an epitope on the activation

(“Pro”) peptide “APPRGR” (KEQ 1D NO:4) present 1n Pro-Factor D, but does not

bind t¢ mature Factor D3; and

{¢) comparing the level of mature Factor I detected in accordance with (b}{1) with
a predetermined level or control sample and/or comparing the level of Pro-Factor I
detected in accordance with (b(i1) with a predetermined level or control sample, wherein
the level of mature Factor B} and/or Pro-Factor D detected in the test sample is indicative

of the extent of Alternative Pathway Complement activation.
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2. The method of paragraph 1, wherein step (b)(i} comprises capturing mature
Factor D with a monoclonal antibody or antigen-binding fragment thereot that
specitically binds to an epitope in “ILGGREA” (SEQ 1D NO:5) present in mature Factor
13, but does not bind to Pro-Factor I and detecting with an antibody or antigen-binding
fragment thereof that binds to an epitope shared by both human mature Factor D and
human Pro-Factor D

3. The method of paragraph 1, wherein step (b}i) comprises capturing mature
Factor D with an antibody or antigen-binding fragment thereot that binds to an epiiope
shared by both human mature Factor D and buman Pro-Factor D and detecting with a
monocional antibody or antigen-binding fragment thereof that specifically binds to an
epitope in “ILGGREA” (SEQ 1D NO:S) present in mature Factor D, but does not bind to
Pro-Factor D3

4. The method of paragraph 1, wherein step (b)}ii} comprises capturing Pro-
Factor D with a monoclonal antibody or antigen-binding fragment thereof that
specifically binds to an epitope on the activation (“Pro”) peptide “APPRGR” (REQ ID
NO:4) present in Pro-Factor D, but does not bind to mature Factor D and detecting with
an astibody or antigen-binding fragment thereof that binds to an epitope shared by both
human mature Factor D and human Pro-Factor D

5. The method of paragraph 1, wherein step (b){(11) comprises capturing Pro-
Factor I with an antibody or antigen-binding fragment thereof that binds to an epitope
shared by both human mature Factor D and human Pro-Factor D and detecting with a
monocional antibody ot antigen-binding fragment thereof that specifically binds to an
epitope on the activation ("Pro”} peptide “APPRGR” (SEQ 1D NO:4) present in Pro-
Factor D, but does not bind to mature Factor B.

6. The method of paragraph 1, wherein the monoclonal antibody or antigen-
binding fragment thereot that specifically binds to an epitope 1n “ILGGREA” (SEQ ID
NS} present in mature Factor I, but does not bind to Pro-Factor Id comprises a binding
domain comprising HC-CDR1, HC-CDR2 and HC-CDR3 in a heavy chain vanable
region selected from the group consisting of SEQ D NO:s 12-17 and comprising LO-
CDRI, LC-CDR2Z and LC-CDR3 in a light chain variable region selected from the group
counsisting of SEQ ID NO:s 18-23.

7. The method of paragraph 1, wherein the monoclonal antibody or antigen-
binding fragment thereof that specifically binds to an epitope on the activation ("Pro”)
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peptide “APPRGR” (SEQ ID NO:4) present in Pro-Factor D, but does not bind to mature
Factor I comprises a binding domain comprising HC-CDR1, HC-CDRZ and HC-CDR3
of a heavy chain variable region selected from the group consisting of SEQ ID NO:s 136-
141 and comprising LC-CDR1, LC-CDR2 and LC-CDR3 in a light chain variable region
selected from the group consisting of SEQ ID NO:s 142-147, wherein the CDRs are
numbered according to the Kabat numbering system.

8. The method of any of paragraphs 1-7, wherein the test sample is a biclogical
sarople obtained from a mammalian subject.

9. The method of paragraph 8, wherein the biological sample comprises whole
blood, serum, plasma, urine, or cerebrospinal fluid.

10. The method of any of paragraphs 1-9, wherein the test sample comprises a
complement inhibitory agent, such as an alternative complement pathway inhibitory
agent, such as an inhibitor of pro-Factor I3 maturation, such as a MASP-3 inhibitory
agent {e.g., a MASP-3 inhibitory antibody or an antigen-binding fragment thereof).

11, The rethod of paragraph &, wherein the mammalian subject has been treated
with a complement inhibitory agent, such as an alternative complement pathway
inhibttory agent, such as an inhibitor of pro-Factor B maturation, such as a MASP-3
inhibitory agent {e.g., a MASP-3 inlibitory antibody or an antigen-binding fragment
thereof).

12, The method of paragraph &, wherein the mammalian subject is a2 human
subject.

13 The method of paragraph 12, wherein the human subject 1s suffering from, or
at risk of developing, or suspected of having an alternative-pathway disease or disorder.

14, The method of paragraph 13, wherein the alternative-pathway disease or
disorder is selected from the group consisting oft paroxysmal nocturnal hemogliobinuria
{(PNH), age-related macular degeneration (AMD, including wet and dry AMD), ischemia-
reperfusion  injury, arthritis, disseminated intravascular coagulation, thrombotic
microangiopathy (including hemolytic uremic syndrome (HUS), atypical hemolytic
uremic syndrome (aHUS) thrombotic thrombocytopenic purpura (TTP) or transplant-
associated TMA), asthma, dense deposit disease, pauci-immune necrotizing crescentic
glomerulonephritis, traumatic brain Injury, aspiration pneumonia, endophthalmitis,
Behcet’s disease, multiple sclerosis, Guillain Barre Syndrome,

neuromyelitis optica

2

Alzheimer’s disease, Amyiotrophic lateral sclerosis (ALS), lupus nephritts, systemic
: Y 3 > 8%
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hupus erythematosus (SLE), Diabetic retinopathy, Uveitis, Chronic obstructive pulmonary
disease {COPDY, O3 glomerulopathy, transplant rejection, Graft-versus-host disease
{GVHD), hemodialysis, sepsis, Systemic inflammatory response syndrome (SIRS), Acute
Respiratory Distress Syndrome (ARDS), ANCA vasculitis, Anti-phospholipid syndrome,

Atherosclerosis, IgA Nephropathy and Myasthenia Gravis.

15. The method of any of paragraphs 11-14, wherein the control sample is a sample
taken from the subject prior to treatment with the MASP-3 inhibitory agent, or a sample
taken at an earlier point in time during a course of treatment with the MASP-3 inhibitory
agent.

16. The method of any of paragraphs 11-15, wherein the MASP-3 inhibitory agent is
a MASP-3 inhibitory antibody or antigen-binding fragment thereof.

17. The method of paragraph 16, wherein the MASP-3 inhibitory antibody or
antigen-binding fragment thereof is a monoclonal antibody, or antigen-binding fragment
thereof, that binds to MASP-3 and comprises at least one of:

(1} a binding domain comprising HC-CDR1, HC-CDRZ and HC-CDR3 of a heavy
chain variable region selected from the group consisting of SEQ 1D NO:s 220, 222, 223,
225, 226 and 228 and comprising LC-CDR1, LC-CDR2 and LC-CDR3 of a light chain
vartable region selected from the group consisting of SEQ D NO:s 221, 224 and 227,
wherein the UDRs are numbered according to the Kabat numbering system;

(i1} a heavy chain varnable region comprising a HC-CDR1 comprising SEQ 1D
N{¥229 (TDDIN), a HC-CDR2 comprising SEQ ID NO:232 (WIVPRDDRTKYNDKFKD),
a HC-CDR3 comprising SEQ ID N(OG:236 (LEDTY); and a light chain variable region
comprising a LC-CDR1 comprising SEQ 1D NG:239 (KSSQSLLASRTRENYLA), a LC-
CDR2 comprising SEQ ID N{O:178 (WASTRES) and a LC-CDR3 comprising SEQ ID
NO:242 (KQSYNLYT);

{1i1) a heavy chain variable region comprising a HC-CDR1 comprising SEQ 1D
NO:230 {(SYGMS), a HC-CDRZ coOmprising SEQ D N(:233
(WINTYSGVPTYADDFKG) and a HC-CDR3 comprising SEQ 1D NG:237 (GGEAMDY),

and a light chain variable region comprising a LC-CBR1 comprising SEQ 1D NG:240
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{KSSQSLLDSDAKTYLN}, a LC-CDR2Z comprising SEQ ID NO:241 (LVSKLDS) and a
LC-CDR3 comprising SEQ D NO: 243 (WOGTHFPWT), or

{(iv}) a heavy chain variable region comprising a HC-CDR1 comprising SEQ ID
NO:231 (GKWIE}; a HC-CBR2 comprising SEQ D NO:234
{(EILPGTGSTNYNEKFKG) or SEQ ID NG:235 (EILPGTGSTNYAQKFQGY), and a HC-
CDR3S comprising SEQ ID NO:238 (SEDV), and a light chain variable region comprising
a LC-CDRI1 comprising SEQ 1D NG:239, a LC-CDR2 comprising SEQ ID NO:178 (
WASTRES}), and a LC-CDR3 comprising SEQ ID NO:244 (KQSYNIPT).

H. Methods of Monitoring the Efficacy of Treatment with a MASP-3 inhibitory
agent

1. A method for monitoring the efficacy of treatment with a MASP-3 inhibitory
antibody 1n a mammalian subject, the method comprising:

{a) administering a dose of a MASP-3 inhibitory antibody or antigen-binding
fragment thereot to a mammalian subject at a first point in time;

(b} assessing a first concentration of mature Factor B and/or Pro-Factor D in a
biological sample obtained from the subject after step (a),;

{c) treating the subject with the MASP-3 inhibitory antibody or antigen-binding
fragment thereof at a second point in time;

{(d} assessing a second concentration of mature Factor D and/or Pro-Factor D in g
biological sample obtained from the subject after step {¢}; and

{e) comparing the level of mature Factor D and/or Pro-Factor I¥ assessed in step
{b} with the level of mature Factor D and/or Pro-Factor B assessed in step {(d} to
determine the efficacy of the MASP-3 inhibitory antibody 1n the mammalian subject.

2. The method of paragraph 1, wherein the method further comprises adjusting
the dose of the MASP-3 inhibitory antibody or antigen-binding fragment thereof

3. The method of paragraph 2, wherein the dose of MASP-3 inhibitory antibody
or antigen-binding fragment thereof administered to the subject is increased if the level of

mature Factor 3 is higher than the control or reference standard.
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4. The method of paragraph 2, wherein the dose of MASP-3 inhibitory antibody
or antigen-binding fragment admimistered to the subject is increased if the level of Pro-
Factor I3 1s Jower than the conirol or reference standard.

5. The method of paragraph 3 or 4, wherein if the subject is administered an
increased dose of the MASP-3 inhibitory antibody or antigen-binding fragment thereof,
steps {b) to {e} are repeated to determine whether the increased dose is sufficient to adjust
the level of mature Factor B and/or Pro-Factor D to the desired fevel as compared to the
respective control or reference standard.

6. The method of any of paragraphs 1-5, wherein steps (b} and {d) comprise
assessing the concentration of mature Factor b in the biclogical samples in an
MMUNCassay.

7. The method of paragraph 6, wherein the immunoassay comprises (i) a first
monocional antibody or antigen-binding fragment thereof that specifically binds to an
epitope in the N-terminal region of buman mature Factor D, wherein the epitope
comprises or consists of the amino acids ILGGREA (SEQ ID NO:5) and does not bind to
human Pro-Factor D; and (i11) a second antibody or antigen-binding fragment thereof that
binds to an gpitope shared by both human mature Factor D and human Pro-Factor D,
wherein the first and second antibody or antigen-binding fragments thereof function
together tn the immunoassay to specifically detect or quantitate the amount of mature
Factor B protein (SEQ 1D NO:3) and not Pro-Factor B protein (SEQ 1D NG:2) that may
be present in the biclogical sample.

8. The method of any of paragraphs 1-5, wherein steps (b) and (d} comprise
assessing the concentration of Pro-Factor I in the biological samples in an tmmmunoassay.

9. The method of paragraph &, wherein the immunoassay comprises (i) a first
monocional antibody or antigen-binding fragment thereof that specifically binds to an
epitope i the pro peptide of human Factor I, wherein the epitope comprises or cousists
of the amino acids APPRGR (SEQ 1D NO:4) and does not bind to human mature Factor

I3, and (it} a second antibody or antigen-binding fragment thereof that binds to an epitope
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shared by both human mature Factor D and human Pro-Factor Id, wherein the first and
second antibody function together in the immunocassay 1o specificaily detect or quantitate
the amount of Pro-Factor b protein (SEQ 1D NG:2) and not mature-Factor I protein
{SEQ 1D N(.3) that may be present in the biological sample.

10. The method of any of paragraphs 1-9, wherein the mammalian subject is a
human subject.

11. The method of paragraph 10, wherein the human subject is suffering from, or
at risk of developing an alternative pathway disease or disorder.

12. The method of paragraph 11, wherein the alternative pathway disease or
disorder is selected from the group consisting of paroxysmal nocturnal hemoglobinuria
(PNH), age-related macular degeneration (AMD, including wet and dry AMD), ischemia-
reperfusion  injury, arthritts, disseminated intravascular coagulation, thrombotic
microangiopathy (including hemolytic uremic syndrome (HUS), atypical hemolytic
uremic syndrome (aHUS) thrombotic thrombocytopenic purpura (TTP) or transplant-
associated TMA), asthma, dense deposit disease, pauci~immune necrotizing crescentic
glomerulonephritis, traumatic brain injury, aspiration pneumonia, endophthalmitis,
neuromyelitis optica , Behcet’s disease, multiple sclerosis, Guillain Barre Syndrome,
Alzheimer’s disease, Amylotrophic lateral sclercsis (ALS), lupus nephritis, systemic
fupus erythematosus (SLE}, Diabetic retinopathy, Uveitis, Chronic obstructive pulmonary
disease (COPD), O3 glomerulopathy, transplant rejection, Grafi-versus-host disease
(GVHID), hemodialysis, sepsis, Systemic inflammatory response syndrome (SIRS}, Acute
Respiratory Diistress Syndrome {(ARDS), ANCA vasculitis, Anti-phospholiptd syndrome,
Atherosclerosis, IgA Nephropathy and Myasthenia Gravis.

13, The method of any of paragraphs 1-12 wherein the MASP-3 inhibitory
antibody or antigen-binding fragment thereof 13 a monoclonal antibody or antigen-

binding fragment thereof.
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14. The method of paragraph 13, wherein the MASP-3 inhibitory antibody or
antigen-binding fragment thereof is a monoclonal antibody, or antigen-binding fragment
thereof binds to MASP-3 and comprises at least one of’

{1} a binding domain comprising HC-CDR1, HC-CDR2Z and HC-CDR3 of a heavy
chain variable region selected from the group consisting of SEQ 1D NO:s 220, 222, 223,
225, 226 and 228 and comprising LC-CDRY, LC-CDR2Z and LC-CDR3 of a light chain
vartable region selected from the group consisting of SEQ 1D NO:s 221, 224 and 227,
wherein the CIRs are numbered according to the Kabat numbering system;

(it} a heavy chain varnable region comprising a HC-CDR1 comprising SEQ ID
NO:2Z29 (TDDIN), a HC-CDR2 comprising SEQ ID NO:232 (WIVPRDDRTRYNDKFKD),
a HC-CDR3 comprising SEQ 1D N(O:236 (LEDTY); and a light chain variable region
comprising a LC-CDR1 comprising SEQ 1D NG:239 (KSSQSLLASRTREKNYLA), a LC-
CDR2 comprising SEQ ID N{O:178 (WASTRES) and a LC-CDR3 comprising SEQ ID
NO:242 (KQSYNLYTy,

{1i1) a heavy chain variable region comprising a HC-CDR1 comprising SEQ 1D
N(:230 {(SYGMS), a HC-CDR2 comprising SEQ 1D N{:233
(WINTYSGVPTYADDFKG) and a HC-CDR3 comprising SEQ 1D NO:237 (GGEAMDY),
and a light chain varable region comprising a LC-CDR1 comprising SEQ 1D NO:240
{KSSQSLLDSDAKTYLN}, a LC-CDRZ comprising SEQ 1D NO:241 (LVSKLDS) and a
LC-CDR3 comprising SEQ 1D NO:243 (WQGTHFPWT); or

{iv} a heavy chain variable region comprising a HC-CDR1 comprising SEQ D
NO:231 (GKWIE}; a HC-CBR2 comprising SEQ D NO:234
(EILPGTGSTNYNEKFKG) or SEQ ID NO: 235 (EILPGTGSTNYAQKFQG), and a HC-
CDR3S comprising SEQ ID NO:238 (SEDV), and a light chain variable region comprising
a LC-CDR1 comprising SEQ 1D NO:239, a LC-CDR2 comprising SEQ ID NO:178 {
WASTRES), and a LC-CDR3 comprising SEQ ID NO:244 (KOQSYNIPT).

I Methods of Treating a mammalian subject suffering from or at risk of developing

an Alternative Pathway disease or disorder

1. A method of ireating a mamalian subject suffering from, or at risk of

developing an alternative-pathway disease or disorder, comprising administering a
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MASP-3 inlubitory antibody or antigen-binding fragment thereof to the subject if the
subject 1s determined to have:

{1} a lower or decreased level of Pro-Factor I} in one or more saraples taken from
the subject compared to a predetermined Pro-Factor D level or compared to the Pro-
Factor D level in one or more control samples: and/or

(11} a higher or increased level of mature Factor D in one or more samples taken
from the subject compared to a predetermined mature Factor D level or compared to the
mature Factor D level in ove or more control samples.

2. The method of paragraph 1, wherein the level of Pro-Factor D in one or more
samples taken from the subject is determined by performing an imrunoassay comprising
the use of a Pro-Factor D-specific monocional antibody or antigen-binding fragment
thereof.

3. The method of paragraph 2, wherein the immunocassay comprises (i} a first
monocional antibody or antigen-binding fragment thereof that specifically binds to an
epitope in the pro peptide of human Factor D, wherein the epitope comprises or cousisis
of the amino acids APPRGR (SEQ 1D NG:4) and does not bind to human mature Factor
D; and (i1} a second antibody or antigen-binding fragroent thereot that binds to an eptiope
shared by both human mature Factor D and human Pro-Factor Id, wherein the first and
second antibody or antigen-binding fragments thereof function together in the
fmmunoassay to specifically detect or quantitate the amount of Pro-Factor ¥ protein
{(SEQ ID NO:2) and not mature-Factor D protein (SEQ ID NG:3) that may be present in
the sample.

4. The method of paragraph 1, wherein the level of mature Factor D in one or
more samples taken from the subject 15 determined by performing an imwunoassay
comprising the use of 2 mature Factor D-specific monoclonal antibody or antigen-binding
fragment thereof.

5. The method of paragraph 4, wherein the immunocassay comprises (i) a first
monocional antibody or antigen-binding fragment thereof that specifically binds to an
epitope in the N-terminal region of buman mature Factor D, wherein the epitope
comprises or consists of the amino acids ILGGREA (SEQ 1D NG:5) and does not bind to
human Pro-Factor D; and (i1) a second antibody or antigen-binding fragment thereof that
binds to an epitope shared by both human mature Factor D and human Pro-Factor D,

wherein the first and second antibody or antigen-binding fragments thereol tunction
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together in the immunocassay to specifically detect or quantitate the amount of mature
Factor D protein (SEQ 1D NO:3) and not Pro-Factor D protein (SEQ 1D NO:2) that may
be present in the sample.

6. The method of any of paragraphs [-5, wherein the mammalian subject is a
human subject.

7. The method of any of paragraphs 1-6, wherein the mammalian subject is
suffering from, or at risk of developing an alternative pathway disease or disorder
selected from the group consisting of paroxysmal nocturnal hemoglobinuria (PNH), age-
related macular degeneration (AMD, including wet and dry AMD), ischemia-reperfusion
injury, arthritis, disseninated intravascular coagulation, thrombotic microangiopathy
(including hemolytic uremic syndrome (HUS), atypical hemolytic uremic syndrome
{aHUS} thrombotic thrombocytopenic purpura (TTP} or transplant-associated TMA),
asthma, dense deposit disease, pauci-immune necrotizing crescentic glomerulonephritis,
traumatic brain injury, aspiration pneumonia, endophthalmitis, neuromyelitis optica ,
Behecet's disease, multiple sclerosis, Guillain Barre Syndrome, Alzheimer’s disease,
Amvlotrophic lateral sclerosis (ALS), lupus nephritis, systemic lupus erythematosus
(SLE), Dnabetic retinopathy, Uveitis, Chronic obstructive pulmonary disease (COPD), C3
glomerulopathy, transplant rejection, Graft-versus-host disease (GYHD), hemodialysis,
sepsis, Systemic inflammatory response syndrome (SIRS), Acute Respiratory Distress
Syndrome (ARDS), ANCA vasculitis, Anti-phospholipid syndrome, Atherosclerosis, IgA
Nephropathy and Myasthenia Gravis.

8. The method of any of paragraphs 1-7 wherein the MASP-3 inhibitory antibody
or antigen-binding fragment thereof is a monoclonal antibody or antfigen-binding
fragment thereof.

9. The method of paragraph &, wherein the MASP-3 inhibitory antibody or
antigen-binding fragment thereof is a monoclonal antibody, or antigen-binding fragment
thereof binds to MASP-3 and comprises at least one of

(1} a binding domain comprising HC-CDR1, HC-CDRZ and HC-CDR3 of a heavy

chain variable region selected from the group consisting of SEQ 1D NO:s 220, 222, 223,
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225, 226 and 228 and comprising LC-CDR1, LC-CDR2 and LC-CDR3 of a hight chain
variable region selected from the group counsisting of SEQ ID Ns 221, 224 and 227,
wherein the CDRs are numbered according to the Kabat numbering systeny;

(it} a heavy chain variable region comprising 2 HC-CDR1 comprising SEQ D
NG:229 (TDDIN), a HC-CDR2 comprising SEQ ID NG:232 (WIYPRDDRTKYNDKFKD),
a HC-CDR3 comprising SEQ D NC:23¢ (LEDTY}), and a light chain variable region
comprising a LC-CDR1 comprising SEQ ID NO:239 (KSSQSLLASRTRKNYLA), a LC-
CDR2Z comprising SEQ D NO:178 (WASTRES) and a LC-CDR3 comprising SEQ 1D
NO:242 (KOSYNLYT);

(111} a heavy chain variable region comprsing a HC-CDR1 comprising SEQ ID
NO:230 {(SYGMS3, a HC-CDR2 comprising SEQ 1B NG:233
(WINTYSGVPTYADDFKG) and a HC-CDR3 comprising SEQ ID NO:237 (GGEAMDY ),
and a light chain variable region comprising a LC-CDR1 comprising SEQ ID N(G:240
(KSSQSLLDSDAKTYLN), a LC-CDR2 comprising SEQ D NO:241 (LVSKLDS) and a
LC-CDR3 comprising SEQ 1D NG:243 (WOQGTHFPWT); or

{(iv} a heavy chain varable region comprising a HC-CDR1 comprising SEQ ID
NO:231 (GKWIE), a HC-CBR2 comprising SEQ 13 NO:234
(EILPGTGSTNYNERKFRG) or SEQ 1D NO235 (FILPGTGSTNYAQKFQG), and a HC-
CDR3 comprising SEQ ID NO:Z38 (SEDV); and a light chain variable region comprising
a LC-CDRI comprising SEQ 1D NO:239, a LC-CDRZ comprising SEQ ID NO:178 (
WASTRES), and a LC-CDR3 comprising SEQ 1D NO:244 (KQSYNIPT).

J. Pharmaceutical Compositions and Articles of Manufacture

i. A pharmaceutical composition comprising a MASP-3 inhibitory antibody or an
antigen-binding fragment thereof v an aqueous solution comprising a buffer system
having a pH of 6.0+5%, 20+£5% mM histidine, 100+5% mg/mbL sucrose, and
0.035%+5%, polysorbate 80 wherein said MASP-3 inhibitory antibody is included at a
concentration of 110 mg/mb+5%, and wherein said MASP-3 inhibitory antibody or
antigen-binding fragment thereof comprises a heavy chain variable region comprising a
HC-CDR1 comprising SEQ 1D NO:231 (GKWIE), a HC-CDRZ comprising SEQ D
NG:234 (EILPGTGSTNYNEKFKG) or SEQ ID NO:235 (EILPGTGSTNYAQKFQG),
and a HC-CDR3 comprising SEQ H3 NO:238 (SEDVY; and a light chain variable region
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comprising a LC-CDRI comprising SEQ 1D NG:239, a LC-CDRZ comprising SEQ ID
NO:178 (WASTRES); and a LC-CDR3 comprising SEQ 1D KG:244 (KQSYNIPT).

2. The pharmaceutical composition of paragraph 1, wherein the pharmaceutical
composition is sterife.

3. The pharmaceutical composition of paragraph 1 or 2, wherein the MASP-3
inhibitory antibody or antigen-binding fragment thereof cornprises a heavy chain variable
region comprising at least 80%, 85%, 90%, 95%, 98%, 99% or 100% identical to SEQ 1D
NO:226 or SEQ 1D NO:227 and a light chain variable region comprising at least 80%,
B5%, 90%, 95%, 98%, 99% or 100% identical to SEQ D NO:227.

4. The pharmaceutical composition of any of paragraphs 1 to 3, wherein the
MASP-3 inhibitory antibody or antigen-binding fragment thereof is selected from the
group consisting of a human antibody, a humanized antibody, a chimeric antibody, a
muring antibody, and an antigen-binding fragment of any of the foregoing.

5. The pharmaceutical composition of any of paragraphs 1 to 3, wherein the
MASP-3 inlubitory antibody or antigen-binding fragment thereof is selected from the
group consisting of a single chain antibody, an ScFv, a Fab fragment, an Fab’ fragment,
an F{ab’)2 fragment, a univalent antibody lacking a hinge region and a whole antibody.

6. The pharmaceutical composition of any of paragraphs 1 to 3, wherein the
MASP-3 nlubitory antibody or antigen-binding fragment thereof further comprises an
immunoglobulin constant region.

7. The pharmaceutical composition of paragraph 6, wherein the MASP-3
inhibitory antibody or antigen-binding fragment thereof comprises a human IgG4
constant region.

8. The pharmaceutical composition of paragraph 7, wherein the MASP-3
inhibitory antibody or antigen-binding fragment thereof comprises a human IgG4
constant region with an S228P mutation.

9. The pharmaceutical composition of paragraph 7 or 8, wherein the MASP-3
inhibitory astibody or antigen-binding fragment thereof comprises a mutation that
promotes FcRau interactions at ow pH.

10.  The pharmaceutical composition of any of paragraphs 7-9, wherein the
MASP-3 1wohibitory antibody or antigen-binding fragment thercof comprises human IgG4

constant region set forth as SEQ D NG:245.
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11 An article of manufacture containing a pharmaceutical composition according
to any of paragraphs 1-10.

12, The article of manufacture of paragraph 11, wherein the MASP-3 inhibitory
antibody or antigen-binding fragment thereof is in a unit dosage form of from 10 mg to
1000 mg suitable for therapeutic administration to a human subject.

13, The article of manufacture of paragraph 10 or 11, wherein the article of
manufacture comprises a container and a label or package insert on or associated with the
container.

14. The article of manufacture of paragraph 13, wherein the container is selected
from the group counsisting of a bottle, an ampoule, a pouch {e.g. an intravenous infusion
bag), a vial, a syringe, and a cartridge.

15, The pharmaceutical composition of any of paragraphs 1 to 10 or the article of
manufacture of any of paragraphs 11 to 14, wherein the composition and/or article of
manufacture i1s for use in the treatment of a subject suffering from, or at risk of
developing an alternative pathway disease ot disorder.

16. The pharmaceutical composition or article of manufacture of paragraph 15,
wherein the alternative pathway disease or disorder 18 selected from the group consisting
of paroxysmal nocturnal hemoglobinuria (PNH}, age-related macular degeneration
(AMD, including wet and dry AMD), ischemia-repertusion injury, arthritis, disseminated
intravascular coagulation, thrombotic micrcangiopathy {including hemolytic uremic
syndrome  (HUS), atypical  hemolytic  wremic  syndrome  (aHUS} thrombotic
thrombocytopenic purpura {TTP) or transplant-associated TMA), asthma, dense deposit
disease, pauct-immune necrotizing crescentic glomerulonephritis, tfraumatic brain injury,
aspiration pneumonia, endophthalmitis, neuromyelitis optica , Behcet’s disease, wultiple
sclerosis, Guillain Barre Syndrome, Alzheimer’s disease, Amyliotrophic lateral sclerosis
{ALS), lupus nephritis, systemic lupus erythematosus (SLE), Diabetic retinopathy,
Uveitts, Chronic obstructive pulmonary disease (COPD), C3 glomeruiopathy, transplant
rejection, Grafi-versus-host  disease (GVHD), hemodialysis, sepsis, Systemic
inflammatory response syndrome (SIRS), Acute Respiratory Distress Syndrome (ARDS),
ANCA vasculitis, Anti-phospholipid syndrome, Atherosclerosis, IgA Nephropathy and

Myasthenia Gravis.
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The following examples merely illustrate the best mode now contemplated for practicing

the inveniion, bui should not be construed to limit the invention.

Example i
This Example describes the generation of monoclonal antibodies that specifically

bind to human mature Factor D

Backeround:

This Example describes the generation of anti-human mature Factor D-specific
antibodies suitable for use as detection reagents for use in assays to measuring the
presence and/or amount of mature Factor D in a biological sample for use as a biomarker
of APC status. The antibodies described 1n this Example specifically bind to human
mature Factor D (SEQ ID NO: 3) and do not bind to human pro Factor D (SEQ ID
NG:2).

Methods:

1. Expression of a synthetic mature factor D peptide anticen

The amino acid sequences of human full-length Factor B (SEQ ID NG 1), human
pro-Factor D (SEQ 1D NO:2) and human mature Factor D (SEQ ID NOG:3) are shown in
FIGURE 2. As shown in FIGURE 2, the pro-peptide of human Pro-Factor I is
“APPRGR” (SEQ ID NO:4). FIGURE 3 provides an alignment of the amino acid
sequences of complement Factor D (full-length) from various species including Homo
sapiens (SEQ ID NO:1); Macaca (S8EQ 1D NG:8); Canis (SEQ ID NO:9); Rattus (SEQ ID
WNO:10), and Mus (SEQ ID NG:11). The italicized portion of each sequence depicts the
signal sequence and the underlined portion depicts the activation “pro” peptide sequence.
As shown in FIGURES 2 and 3, the Factor D protein comprises an activation peptide
{(Pro peptide, underlined). Once the pro peptide is cleaved, mature Factor D has a unique
amino-terminus as compared to pro-Factor D in each species {e.g., having an N-terminus

starting at residue 26 of human full-length Factor D (SEQ 1D NO:1)).
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in order to generate anti-human mature Factor D-specific antibodies, a synthetic
peptide was generated corresponding to amine acid residues 26-32 of human complement
factor ) “ILGGREA” (SEQ 1D NO:S) as follows. A synthetic mature factor Id peptide-
KLH conjugate construct was generated by inserting the nucleic acid sequence encoding
“ILGGREA” (SEQ 1D NOS) separated by a spacer amino acid sequence from the
PADRE sequence, a spacer amino acid sequence and a C-terminal cysteine
“ILGGREAGPGPGAKFVAAAWTLEAAAKKCY (SEQ I NG:6), allowing for

conjugation to KLH by Sulfo-SMCC linkage chemistry.

2. Immunization with the mature Factor D antigen

C57BLO mice were immunized with the synthetic mature factor D peptide-KLH
conjugate (SEQ 1D NO:6) described above. The mice were immunized three times,
subcutanecusly, with 50 uL of adjuvant-emulsions of peptide conjugate (50-100 ug total
protein per injection).

Serum samples from the immunized mice were prepared from retro-orbital sinus
bleeds and tested by ELISA for the presence of antigen-specific antibodies capable of
binding to plate-immobilized recombinant human pro-factor D (hPro-CFD) (SEQ ID
N2} and recombinant human mature Factor D (hCFD) (SEQ D NG:3) as follows:

Recombinant human Pro-CFD-His or recombinant human mature CFD-His were
immobilized on Maxisorp™ ELISA plates at 1 pug/mb in PBS, 100 pL/well and
incubated overnight at 4°C. Plate wells were then washed three times with 300 pL PBS
containing 0.05% Tween 20 (PBST), blocked for 1 hour at room temperature with 250
ul PBS containing 1% bovine serum albumen (BSA) and washed again. Serum from
each mouse was diluted in PBST and allowed to bind for 1 hour at room temperature,
then washed three times in PBST. A horseradish peroxidase (HRP)-labeled goat anti-
mouse IgG Fc antibody (Jackson ImmuncoResearch) was then applied (100 pl/well),
allowed to bind for 1 hour at room temperature, and then washed three times with PBST.

TMB substrate {(ThermoFischer) (100 pl/welly was then applied and incubated for 5
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minutes at room temperature.  The reaction was then stopped with IN Hx804 (50
ub/well). The plate was read for optical density at 450 oM with a Biotek™ ELISA plate
reader.

Resulis:

FIGURE 4 graphically illustrates a titration of the serum of a representative
mouse #2 after immunization with a synthetic peptide corresponding to amino acid
residues 26-32 of human complement factor B “ILGGREA” (SEQ ID NG5} in the
presence of recombinant mature Factor D or recombinant pro-Factor 3. As shown in
FIGURE 4, the serum from representative mouse #2 contains antibodies capable of
selectively binding to mature Factor B as compared to pro-Factor I,

The mice showing the most favorable binding to mature Factor I and the least
favorable binding to pro-Factor D (i.e., mouse #2} were selected for hybridoma fusion.
Three days prior to the fusion, mice were treated subcutanecusly with 50 pg of an anti-
(D40 agonist mAb in PBS (R&D Systems, Minneapolis, MN} to increase B cells
numbers (see Rycyzyn et al., Hybridoma 27:25-30, 2008). The mice were sacrificed, and
the spleen cells were harvested and fused to a selected murine myeloma cell line
P3/NSI/T-AG4-1 (NS-13 (ATCC No. TIB18) using 50% polyethylene glycol or 50%
polvethylene glycol plus 10% DMSO. The fusions generated hybridoma celis which
were plated in 96 well Nunc tissue culture treated plates containing HAT (hypoxanthine,
aminopterin and thymidine} medium to inhibit proliferation of non-fused cells, myeloma
hybrids and spleen hybrids. Hybridoma wells were fed by replacement of 80% of media
with fresh medium containing HAT supplement. After hybridoma selection, the culture
supernatants were assayed for binding to recombinant human mature factor D as

described below.

3. Hybrndoma Screening

Hybridoma supernatants were first screened for binding to immobilized

recombinant human mature Factor DB-His. 10 hybridomas were identified (n=10) which
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were then tested for their ability to detect recombinant human mature Factor D or
recombinant human pro-Factor B when captured by a polyclonal goat anti-human factor
D antibody AF1824 (R&D Systerns) as follows. ELISA plates were coated with
polvclonal anti-human factor Db anttbody AF1824 (R&D Systems).  Hybnidoma
supernatants were diluted two-fold 1in PBS, 0.05% Tween 20 (PBST). Supernatant from
NS-1 myeloma cell fine (NS-1 sup) was included as a matrix control to determine the
fevel of assay background.

FIGURE § graphically illustrates the results of a capture ELISA assay in which
hybridoma supernatants were screened for binding to human mature-Factor I or human
Pro-Factor D when captured by a polycional anti-Factor D antibody AF1824 (R&D
Systems). As shown in FIGURE 5, out of 10 hybridomas tested, the supernatants from 8
hybridomas (6G6, 14A11, 10G1, 27G8, 2106, 27B3, 49(G3, 58F5) showed preferential
binding to recombinant human mature factor I3 as compared to recombinant human pro-
Factor B3, Hybridomas 6G6, 14A11, 10G1, 2783, 49G3 and 58GFS were selected for
DNA cloning and recombinant antibody production.

Hvbridoma Supernatant Specificity

The specificity of the supernatants of hybridomas 14A11 and 6G6 were further
analyzed by measuring detection of captured or endogencus proteins in human serum or
plasma matrix as follows. ELISA plates were coated overnight at 4°C with polyclonal
goat anti-human CFD AF1824 (R&D Systems). Plate wells were washed, blocked, and
washed again. Normal human serum pool, normal human plasma pool or Factor D-
depleted human serum were diluted 10-fold m assay buffer (PBS with 1% BSA and
0.05% Tween 20, PBST-BSA), etther un-spiked or spiked with 2 pg/ml recombinant
pro- (pro CFI}) or mature- factor D (mature CFD). These matrices, including a buffer
control with or without recombinant protein spiked in, were incubated for 60 minutes at
room temperature, and then washed. Anti-human Factor b detection antibodies were
dituted as follows then applied to the plate: subclones of 6G6 and 14A11 hybridoma

supernatanis were difuted in half with PBST-BSA.  Punified mAbi824 mouse
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monocional antibody was diluted to 0.5 pg/mL in PBST-BSA buffer. The detection
antibodies were incubated for one hour at room temperature and washed, then developed
with a horseradish peroxidase (HRP)-labeled goat polvelonal to mouse Igc Fe (Jackson
ImmunoResearch}.

Results:

The results are shown in FIGURE 6A-C. The following samples #1 to #8 are shown i
gach of FIGURES 6A-C:

#1: Factor D-depleted serum control

#2: Factor D-depleted serum spiked with recombinant human mature-CFD
#3: Factor D-depleted serum spiked with recombinant human pro-CFD
#4: Normal human serurn control

#5: Normal human plasma countrol

#6: Buffer control

e

#7: Buffer, spiked with recombinant human mature-CFD
#8: Butter, spiked with recombinant human pro-CFD

FIGURE 6A graphically illustrates the results with samples #1 to #8 described
above in an ELISA assay with coated polyclonal goat anti-human CFD 1824 and detected
with hybridoma supernatant 14A 11 present in each condition. As shown in FIGURE 6A,
hybridoma supernatant 14A11 is capable of selectively detecting recombinant mature
complement factor D and does not detect recombinant pro factor D It is noted that the
signal obtained when Df-Dpl serum is spiked with recombinant mature CFD (#2) is
similar to the signal obtained when 10% normal human serum (#4) or normal human
plasma (#5) are added, both of which should contain normal levels of mature Factor D.

FIGURE 6B graphically illustrates the results with samples #1 to #8 described
above in an ELISA assay with coated polyclonal goat anti-human CFD 1824 and detected
with hybridoma supernatant 6G6 present in each condition. As shown in FIGURE 6B,
hybridoma supernatant 6G6 is capable of selectively detecting recombinant mature
complement factor D and does not detect recombinant pro factor D It is noted that the

signal obtained when Dt-Dpl serum is spiked with recombinant mature CFD (#2) is
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simtlar to the signal obtained when 10% normal human serum (#4) or normal human
plasma (#5} are added, both of which should contain normal levels of mature CFD.

FIGURE 6C graphically tllustrates the results with samples #1 to #8 deseribed
above in an ELISA assay with coated polyclonal goat anti-human CFD 1824 and detected
with mAb 1824 present in each condition. As shown in FIGURE 6C, monoclonal
antibody MABI1824 (R&D Systems) detects both recombinant mature CFD and
recombinant active CFD and therefore 1s not capable of selectively detecting mature CFD
as compared to pro CFD.

Those supernatants showing preferential binding to the mature version of Factor
I {ie, 6G6, 14A11, 10GH, 27B3, 49G3 and 53GFS) were expanded and cloned by

Humiting dilution until monoclonal.

Example 2

This Example describes the cloning and sequence analysis of anti-human mature

factor D-specific monoclonal antibodies.

Backeround/Rationale:

This Example describes the clonming and sequence analysis of antibodies produced
by the hybridomas showing preferential binding to the mature version of Factor D (i e,
clones 6G6, 14A11, 10G1T, 27B3, 49G3 and S8F5) that were generated as described in

Example 1.

Methods:

Cloning and purification of recombinant antibodies:

Positive hybridomas 6G6, 14A11, 10G1, 2783, 49G3, 58FS were generated and
identified as described in Example 1. These hybridomas were subcloned by serial
ditution methods. The heavy chato and light chaiu variable regions were cloned from the

hybrnidomas described in Examople 1 using RT-PCR and were sequenced.  Antibody-
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encoding sequences were amplified from total RNA with isotype-specific reverse primers
using the SMARTer™ RACE 57/37 kit {Takara Bio). After verifying the sequences, the
vartable (V) regions were re-amplified with designed cloning primers and cloned into
expression vectors carrying either the human IgG4 heavy chain {(SEQ ID NO:71) and
kappa hight chain {SEQ 1D N{O:72) constant regions or the mouse lgGZa (SEQ ID
NO:218) and kappa light chain (SEQ 1D NG:219) constant regions using the In-Fusion
HID™ cloning kit (Clontech). The expression constructs were co-transfected transiently
into Expi293 cells (Life Technologies) and after 5 days of culture, secreted recombinant
antibodies were purified from supernatants by protein A chromatography.

The sequences of the heavy chain variable regions and light chain variable regions
are shown in FIGURES 7A and 7B, respectively ("SIN” = “SEQ ID NG in FIGURE 7A
and FIGURE 7B), and are included below. The complementarity determining regions

(CDRs) and framework regions {FRs} of each are provided in TABLES 7-10 below.

Anti-human mature-Factor D-specific antibedy Heavy Chain Variable Recion (VH)

sequences

FIGURE 7A shows an amino acid alignment of the heavy chain variable region
{VH) sequences for the anti-human mature-Factor B-specific clones:6Go_VH (SEQ ID
N(H12Z), 14A11 VH (SEQ D NOI3), 27B3 VH (SEQ 1D NO:14), 58F5 VH (8EQ 1D
NG:15), 49G3 VH (SEQ 1D NG:16), and 10G1T VH (SEQ ID NG:173.

Presented below is the beavy chain variable region {VH) sequence for each anti-
human mature-factor-D-specific antibody. The Kabat CDRs are underlined.

666 VH: SEQ 1D NO: 12

GITLKESGPGILOQSSQTLSLTCSFSGISLTISGMOVSWIRQPSGKGLEWLAHIYWD
DEKHYHPSLESRLTISKDASRNQVFFRILSVDTADTATYYCALRYYGYRSFMDYWGQGT
SVTVSS

14411 VH: SEQ ID NO:13

QITLKESGPGILQSSQTLSLTCSFSGVSLTTSGMGVSWIRQPSGKGLEWLAHIYWD
DEKHYHPSLESRLTISKDASRNQVFFRILSVDTADTATYYCALRYYGYRSFMDYWGQGT
SVTVSS
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2783 VH: SEQ 1D NG:14

QVTLKESGPGILOQSSQTLSLTCSFSGISLNISGMGVSWIRQPSGRGLEWLAHIYWD
DEKHYNPSLEKRRLTISKDASRNQVFFRISSVDSADTATYYCALRYYGYGOSIMDYWGHGT
SVTVSS

S8FS VH: SEQ 1D NO: 15

QVTLKESGPGILQSSQTLSLTCSFSGISLNTSIMGYSWIRQPSGKGLEWELAHIYWD
DEKHYNPSLEKSRETISKDASRNOQVFLEKHSVDTADTATYYCALRYYOYNY VMHYWGOG
TSVTVSS

49G3 VH SEQ ID NGO 16

QVTLKESGPGILQSSQTLSLTCSFSGISLSSSGMOYSWIRGQPSGRKGLEWLAHIYWD
DEKHYNPSLEKSRETISKDASRNQIFLKHSVDTADTATYYCALRY YOYNYVMHYWGQGT
SVTVSS

VOGT VH SEQ 1D NO:1T

DREKHYNPSLKSRETISKGASRNOVEFLKUSYVDTADTATYYCALRY YGQYNSIMHYWGOQG
ASVTVSS

TABLE 7: anti-human mature-Factor D-specific Antibody VH Sequences (CDRs and FR

regions, Kabat}

Antibedy | HC FRI HC CDR1

6G6 QITLKESGPGILOSSQOTLSLTCSFSGISLT TSGMGVS
(SEQ 1D NO24) (SEQ ID NO:2S)

14A11 OITLKESGPGILOSSQTLSLTOSFSGVSLT TSGMGVS
(SEQ ID NG:3 1) {(SEQ ID NO:25)

2783 OVTLKESGPGILOSSQTLSLTCSFSGISLN ISGMGVS
{SEQ ID NO:32) (SEG ID NO:33)

58F5 QVTLKESGPGILQSSQTLSLTCSFSGISLN TSIMGVS
(SEQ D NO:32) (SEQ ID NO:38)

49G3 OVTLKESGPGILOSSOTLSLTCSFSGISLS SSGMGVS
(SEQ ID NO:42) (SEQ ID NO:43)

10G1 OVTLERSGPGILOSSQTLSLTCSFSGVSLS SSGMGVS
(SEQ ID NO:45) (SEQ ID NO:43)

Antibody | HC FR2 HC CDR2

6G6 WIRQOPSGRGLEWLA HIYWDDEKHYHPSLKS
(SEQ 1D NO:26) (SEQ ID NO2D)

14A11 WIRQPSGKGLEWLA HIYWDDEKHYHPSLES
(SEQ 1D NO:26) (SEQ 1D NO:27)

2783 WIRQPSGKGLEWLA HIYWDDEKHYNPSLK
(SEQ D NO:26) R

(SEG 1D NO:34)

58F5 WIRQPSGKGLEWLA HIYWDDEKHYNPSLKS
(SEQ ID NO:26) (SEQ ID NO:39)

45G3 WIRQPSGKGLEWLA HIYWDDEKHYNPSLES
(SEQ ID NO:26) (SEQ 1D NO:39)

10G1 WIRQPSGKGLEWLA HIYWDDEKHYNPSLKS
(SEQ ID NO:26) (SEQ ID NO:39)
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Antibedy | HC FR3 HC CDR3
6G6 RITISKDASRNQVFFRILSVDTADTATYYCAL | RYYGYRSFMDY
(SEQ ID N(:28) (SEQ ID NO:29)
14A11 RLTISKDASRNQVFFRILSVDTADTATYYCAL | RYYGYRSFMDY
(SEQ ID NO:28) (SEQ 1D NO:29)
27B3 RLTISKDASRNOQVFFRISSVDSADTATYYCAL | RYYGYGSIMDY
(SEQ ID NG:35) (SEQ ID NO:36)
38FS RLTISKDASRNQVFLKISVDTADTATYYCAL | RYYGYNYVMHY
(SEQ ID NO:40) (SEQ ID NO:41)
49G3 RLTISKDASRNQIFLKIISVDTADTATYYCAL | RYYGYNYVMHY
(SEQ ID NO:44) (SEQ ID NO:41)
10G1 RLTISKGASRNOVFLKHSVDTADTATYYCAL | RYYGYNSIMHY
(SEQ ID NG:46) (SEQ ID NO:A4T)
Antibody | HC FR4
6G6 WGOGTSVTVSS
(SEQ ID NO:30)
14A11 | WGOGTSVTVSS
(SEQ ID NO:30)
2783 WGHGTSVTVSS
(SEQ ID NO:37)
58FS WGOGTSVTVSS
(SEQ ID NO:30)
49G3 WGOGTSVTVSS
(SEQ ID NO:30)
10G1 WGQGASVTVSS
(SEQ ID NO:48)

Anti-human mature-Factor D-specific antibody Light Chain Variable Region (V1)

sequences
FIGURE 7B shows an amino acid alignment of the light chain vanable region
{VL) sequences for the anti-human mature-Factor D-specific clones: 6Go VK (SEQ ID

NO:18), 14A11 VK (SEQ ID NO:19), 27B3_ VK. (SEQ ID NO:20), 58FS VK: (SEQ

D NO2T), 49G3 VK (SEQ 1D NG:22), 10GT VK (SEQ 1D NO:23).

Presented below is the ight chain varnable region (VL) sequence for each anti-

human mature-factor-D-specific antibody. The Kabat CDRs are underlined. These
regions are the same whether numbered by the Kabat or Chothia system.

6G6_VK.: SEQ ID NG: 18

DVLMTGQSPLSLPVSLGDOQASIFCRENOSIVHSNGNTY FEWYLOQKPGQSPKLLIYK

VANRESGVPDRESGSGSGTDFTLRISRVEAEDLGVYYCE
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F4ALL VK SEQID NG 19
DVLMTOSPLSLPVSLGDQASIFCRANOSIVHSNGNTY FEWYLQKPGOQSPKLLIVK
YANRESGVPDRESGSGSGTDFTLRISRVEAEDLGHY YCFQGSHVPPTRFGGOGTKLEIKR

2783 VK SEQ D NG:Z0
DVLMTQTPLSLPVSLGDOQASISCRSSOSIVHSNGNTYFEWYLQKPGOQSPRKLLIVKY
SNRESGVPDRESGSGSGTDFTLKISRVEAEDLGVY Y CEQGASHVPPTFGGOGTKLEIKR

S8ES VK SEQID NG:2L
DVLMTQTPLSLPVSLGDOQASISCRSSOSIVHSNGNTYLEWYLQRPGOSPRKLLIYE
YANRESGVPDRESGSGSGTDFTLKISRVEADDLGVYYCEQGSHVPPTRFGGGTELEIKR

49G3 VK SEQ D NG:22
DVLMTOQTPLSLPVSLGDOQASISCRSSOSILHSNGNTYFEWYLOKPGOQSPKLLIYKY
SNRESGVPDRISGSGSGTDFTLKISRVEAEDLGVYYCFOQGASHVPPTFGGOGTKLEIKR

10G1 VK. SEQ ID NQ:23
DVLMTQTPLSLPYVSLGDQASISCRSSESIVHSNGNTYLEWY LOKPGQSPKLLIYKY
YNRFSGVPDRFSGSGSGTDFTLRISRVEAEDLGVYYCFOGSHYPPTRFGGGTKLEIKR

TABLE 8: anti-human mature-Factor D-specific Antibody VL Sequences ({CDRs and FR
regions, Kabat and Chothia)

Antibedy | LC FRI LC CDRI

6G6 DVLMTOSPLSLPVSLGDQASIFC RSNQSIVHSNGNTYFE
(SEQ ID NO:49) (SEQ ID NO.50)

14A11 | DVLMTQSPLSLPVSLGDOQASIFC RSNQSIVHSNGNTYFE
(SEQ ID NO:49) (SEQ ID NO:50)

27B3 DVLMTOTPLSLPVSLGDOARISC RSSQSIVHSNGNTYFE
{SEQ ID NO:57) (SEQ ID NO:58)

38FS DVLMTOTPLSLPVSLGDQASISC RSSOSIVHSNGNTYLE
(SEQ ID NO:57) (SEQ ID NO-60)

49G3 DVLMTQTPLSLPVSLGDOASISC RSSOSILHSNGNTYFE
(SEQ 1D NO:57) (SEQ ID NO:62)

10G1 DVLMTQTPLSLPVSLGDOARISC RSSESIVHSNGNTYLE
{SEQ ID NO:57) (SEQ 1D NO:63)

Antibody | LC FR2 LC CDR2

6G6 WYLQKPGQSPKLLIY KVSNRFS
(SEQ 1D NO:51) (SEQ ID NO:52)

14A11 | WYLOKPGOSPKLLIY KVSNRFS
(SEQ ID NO:51) (SEQ ID NO:52)
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2783 WYLOQKPGOSPKLLIY KVSNRFS
(SEQ ID NG:SH (SEQ ID NOS
58FS WYLQKPGQSPRLLIY KVSNRFS
(SEQIDNO:SH (SEQ ID NO:52)
49G3 WYLOKPGOQSPKLLLY KVSNRFS
(SEQ ID NO:ST) (SEQ ID NO:52)
10G1 WYLQKPGQSPKLLIY KVYNRES
{SEQ ID NO:ST {SEQ ID NO.64)
Antibody | LC FR3 LC CDR3
6G6 GVPDRFSGSGSGTDFTLRISRVEAEDLGVYYC | FOQGSHVPPT
(SEQ ID NO:53) (SEQ ID NO:54)
14A11 GVPDRFSGSGSGTDFTLRISRVEAEDLGIYYC | FQGSHVPPT
{SEQ ID NO:563 {SEQ ID NG54
2783 GVPDRFSGSGSGTDFTLKISRVEAEDLGYVYYC | FQGSHVPPT
{(SEQ ID NG:59) {(SEQ ID NG:54)
SBFA GVPDRESGSGSGTDFTLKISRVEADDLGVYYC | FOGSHVPPT
(SEQ ID NO:o L) (SEQ ID NO:S4)
49G3 GVPDRFSGSGSGTDFTLKISRVEAEDLGVYYC | FQGSHVPPT
{SEQ ID NO:5%) (SEQ ID NO:5S4y
10GH GVPDRFSGSGSGTDFTLKISRVEAEDLGYVYYC | FQGSHVPPT
(SEQ D NG:59) {(SEQ ID NO:54)
Antibody | LCFR4
6GE FGGGTKLEIKR
{SEQ ID NO:5%)
14A11 FGGGTKLEIKR
(SEQ D NG:55)
2783 FGOGTKLEIKR
(SEQ ID NG5S
58FS FGGOTRLEIKR
{(SEQ ID NO:55)
49G3 FGGGTKLEIKR
(SEQ ID NO:55)
10G1 FGGGTKLEIKR
{SEQ ID NO:5S)
ABLE 9: Consensus Sequences for anti-human mature-Factor D-specific HC CDRs:
Antibody Region Seguence
6056 HC-CDR1 | TSGMGVS (SEQ ID NG:25)
14A11 HC-CDR1 | TSGMGVS (SEQ 1D NG:25)
2783 HC-CDR1 | ISGMGVS (SEQ ID NO:33
SBFS HC-CDRI | TSIMGVS (SEQ 1D NO:3B)y
49G3 HC-CDR1 | SSGMGVS (SEQ 1D NG:43)
10G1 HC-CDR1 | SSGMGVS (SEQ ID NO:43)
Consensus | HC-CDR1 | XSXMGVS (SEQ 1D NG:65)

Wherein
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Xatposition 1is T, For §;
X at position 318 G or k
6G6 HC-CDR2 | HIYWDDEKHYHPSLKS (SEQ D NO:27)
14A11 HC-CDR2 | HIYWDDEKHYHPSLKS (SEQ D NG2T)
2783 HC-CDR2 | HIYWDDEKHYNPSLKR (SEQ D NO:343
S&FS HC-CDR2 | HIYWDDEKHYNPSLKS (SEQ 1D NG:39)
49G3 HC-CDR2 | HIYWDDEKHYNPSLKS (SEQ 1D NO:39)
10G1 HC-CDR2 | HIYWDDEKHYNPSLKS (SEQ ID NG:39%)
Consensus | HC-CDR2 | HIYWDDEKHYXPSLKX (SEQ ID NG:66)
Wherein
X atposttion 11is Hor N;
X atposition 16is Sor R
606 HC-CDR3 | RYYGYRSFMDY (SEQ ID NO:29)
14A11 HC-CDR3 | RYYGYRSFMDY (SEQ 1D NG129)
2783 HC-CDR3 | RYYGYGSIMDY (SEQ 1D NO:36)
58FS HC-CDR3 | RYYGYNYVMHY (SEQ 1D NO-413
49G3 HC-CDR3 | RYYGYNYVMHY (SEG ID NO:41)
10G1 HC-CDR3 | RYYGYNSIMHY (SEG 1D NO:4T)
Consensus | HC-CDR3 | RYYGYXXXMXY (SEQ ID NG:67)
Wherein
X atposition 618 R, Gor N;
X atposition7Tis Sor Y,
Xatposition8isF, lor V;
Xatposiion 10isDorH
TABLE 18: Consensus Sequences for mature-Factor D-specific LC CDRs:
Antibody | Region | Sequence
606 LC-CDRI | RSNOSIVHSNGNTYFE (SEQ 1D NG5O
14A11 LC-CDRT | RENOSIVHSNONTYFE (SEQ 1D NO:50)
2783 LC-CDR1 | RSSOSIVHSNGNTYFE (SEQ 1D NO:383
SBFS LC-CDRT | RSSOSIVHSNGNTYLE (SEQ D NG:60)
49G3 LC-CDR1 | RSSQSILHSNGNTYFE (SEQ ID NO:62)
10G1 LC-CDRI | RSSESIVHSNGNTYLE (SEQ ID NO:63)
Consensus | LC-CDR1 | RSXXSIXHSNGNTYXE (SEQ ID NO:68)
Wherein:
Xatposition 3 is N or §;
X atposition4di1s Qor E;
X at position 7Tis Vor L
X atposition 1SisForL
656 LC-CDRZ | KVENRFS (SEQ ID NO:5S2)
14A11 LC-CDR2Z | KVSNRES (SEQ D NG:52)
2783 LC-CDRZ | KVSNRFS (SEQ ID NO:52
58FS LC-CDR2 | KVSNRFS (SEQ 1D NO:52)
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493 LC-CDR2 | KVSNRES (SEC HY NO:52)

10G1 LC-CDRZ | KVYNRFS (SEG ID NO:64)

Censensus | LC-CDR2 | KVXNRFS (SEQ D NG:69)
Wherein:

Xatposition3isSorY

6G6 LC-CDR3 | FOGSHVPPT (SEQ ID NO:54)
14A11 LC-CDR3 | FOGSHVPPT (SEQ ID NG54
2783 LC-CDR3 | FOGSHVPPT (SEQ ID NO:54)
38F5 LC-CDR3 | FOGSHVPPT (SEQ ID NG:54)
49433 LC-CDR3 | FOQGSHVPPT (SEQ ID NO:54)
10GH LC-CDR3 | FOGSHVPPT (SEQ ID NG:54)

Consensus | LC-CDR3 | FQGSHVPPT (SEQ 1D NO:54)

SEQ 1D NG.T0: human IgG4 constant region:

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTEFPA
VLOSSGLY SLSSVVTVPSSSLOTRKTYTONVDHKPSNTKVDRERVESKYGPPCPSUCPAPEFL
GOPSVFLFPPKPRDTLMISRTPEVTCVVVDVSQEDPEVOFNWY VDGVEVHNAKTKPREE
GENSTYRVVSVUTVLHQDWINGRKEYKCKVSENKGLPSSIEKTISKAKGOPREPGVY TLPPES
QEEMTEKNOVSLTCLVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSRUTVD
KSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK

SEQ 1D NG: 71 human {504 constant region with S228P mutation

ASTKGPSVFPLAPCSRETSESTAALGCLVEDYFPEPVTYSWNSGALTSGVHTEFPA
VLQSSGLY SLESVVTVPSSSLOGTRTYTONVDHKPSNTRKVDEKRVESKY GPPUPPCPAPEFL
GGPSVFLFPPRKPKDTLMISRTPEVTICVVVDVSQEDPEVORFNWYVDGVEVHNAKTKPREE
QFNSTYRVVSVLTVLHQDWLNGKEYKCKVENKGLPSSIEKTISKAKGQPREPQVYTLPPS
QEEMTKNQVSLTCLVEGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLY SRLTVD
KSEWGQEGNVESCSVMHEALHNHY TOQKSLSLSLGK

SEO 1D NG 245 homan fg(G4 constant region with S228¥ mutation and also a sutation

that promotes FcRn imnteractions at low pH

ASTRGPSVEFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVH
TFRAVLOSSGLY SLSSVVTVPSSSLOTKTYTCNVDHEPSNTEKVDKRVESKYGPPC
PPCPAPEFLGGPSVEFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWY VDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHODWELNGKEYKCKVINKGLPSSIEKT
ISKAKGQPREPOVYTLPPSQEEMTKNQVSLTCLVEGRFYPSDIAVEWESNGQPENN
YRTTPPVLDSDGSFFLYSRETVDKSRWOEGNVESCSVLHEALHSHYTQKSLSLSE
GK

1D NG 7T human IgK constant region
TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOWRKVDNALQSGNSQES
VTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHOQGLSSPVTESFNRGEC
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SEQ ID NQ:218: mouse Ig(G2a constant region:

AKTTAPSVYPLAPVCGDTTGSSVTLGCLVKGYFPEPVTLTWNSGSLSSGY
HTFPAVLOSDLYTLISSVTVTSSTWPSQSITONVAHPASSTRKVDKKIEPRGPTIKPC
PPCKCPAPNLLGGPSVEIFPPKIKDVLMISLSPIVICVVVDVSEDDPDVOISWEVNN
VEVHTAQTQTHREDYNSTLRVVSALPIQHODWMSGKEFKCKVNNKDLPAPIERT
ISKPKGSVRAPOVYVLPPPEEEMTRKOVTLTCMVTDFMPEDIYVEWTNNGKTEL
NYKNTEPVLDSDGSYFMYSKLRVEKEKNWVERNSYSCSVVHEGLHNHHTTKSES
RTPGK

SEO D NG:219: mouse IgK constant region:

ADAAPTVSIFPPSSEQLTSGOASVVCFLNNFYPRKDINVKWEKIDGSERONGY
LNSWTDODSKDSTYSMSSTLTUTKDEYERHNSYTCEATHKTSTSPIVKSFNRNEC

DNA encoding mouse anti-human mature-Factor D-specific Antibody mAb heavy

and light chains:

1D NG 73 nucleic acid encoding 6G6 HC vanable region
CAGATTACTCTGAAAGAGTCTGGCCCTGGGATATTGCAGTCCTCCCAGACCCT
CAGTCTGACTTGTTCTTTCTICTGGGATITCACTGACTACTTICTGGTATGGGTGTGAGCT
GGATTCGTCAGCCTTCAGGAAAGGGTCTGGAATGGCTGGCACACATTTATTGGGATG
ATGAGAAACACTATCATCCATCCCTGAAGAGCCGOUTCACAATCTCCAAGGATGCCT
CCAGAAACCAGGTTTTICTTCAGGATCCTTAGTGTGGACACTGCAGATACTGCCACAT
ACTACTGTGCTCTCCGTTACTACGGTTATAGGTCTTITATGGACTACTGGGGTCAAGG

AACCTCAGTCACCGTCTCCTCA

1D NG 74 nucleic acid encoding 14A1 1 HC vanable region
CAGATTACTCTGAAAGAGTCTGGUCCTGQGATATIGCAGTCCTICCCAGACCCY
CAGTCTGACTIGTICTTTCTCTGGGGTTTCACTGACTACTTCTGGTATGGGTGTGAGCT
GOATTCOTCAGCCTTCAGGAAAGGOGTCTGGAATGGUTGGCACACATTTATIGGGATG
ATCGAGAAACACTATCATCCATCCCTGAAGAGCCOGCTCACAATCTCCAAGGATGCCT

CCAGAAACCAGOGTTTTCTTCAGGATCCTTAGTGTGGACACTGCAGATACTGCCACAT
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ATTACTGTGCTCTCCGTTACTACGGTTATAGGTCTTTTATGGACTATIGGGGTCAAGG

AACCTCAGTCACCGTCTCCTCA

1D NGT5: nucleic acid encoding 2783 HC vanable region
CAGGTTACTCTGAAAGAGTCTGGCCCTGGGATATTGCAGTCCTCCCAGACCCT
CAGTCTGACTTGTTCTTTCTCTGGGATITCACTGAATATTICCGGTATGGGTGTGAGC
TCGATTCOGTCAGCUTTCAGGAAAGGOTCTGGAGTGGUTGGCACACATTTACTGGGAT
GATGAAAAACACTATAATCCATCCCTGAAGAGACGGCTCACTATCTCCAAGGATGCC
TCCAGAAACCAGGTTTITCTTCAGGATCAGTAGTGTGGACTCTGCAGATACTGCCACA
TACTACTGTGCGCTCCGTTACTACGGTTATGGTICTATTATGGACTATIGGGGTCATG

GAACCTCAGTCACCGTCTCCTCA

1D NQ: 70 nucleic acid encoding 58F5 HC variable region
CAGGTTACTCTGAAAGAGTCTGGUCCTGGGATATIGCAGTCCTCCCAGACCCY
CAGTCTGACTTIGTICTTTCTCTGGGATTITCATTGAATACTTCTATTATGGGTGTGAGCY
GOATTCOTCAGCOTTCAGGAAAGGGTCTGGAGTOGGCTGGCACACATTITACTGGGATG
ATCGAGAAACACTATAACCCATCCCTGAAGAGCCGACTCACAATCTCCAAGGATGCCY
CCAGAAACCAGGTATTCCTCAAGATCATTAGTGTGGACACTGCAGATACTGCCACAT
ACTACTGTGCTCTCCGTTACTACGGTTATAACTATGTTATGCACTACTGGGGTCAAGG

AACCTCAGTCACCGTCTCCTCA

1D NGTT: nucleic acid encoding 49G3 HC varable region
CAGGTTACTCTGAAAGAGTCTGGCCCTGGGATATTGCAGTCCTCCCAGACCCT
CAGTCTGACTTGTTCTTTCTICTGGGATITCACTGAGTTICTTCTGGTATGGGTGTGAGCT
GGATTCGTCAGCCTTCAGGAAAGGGTCTGGAGTGGCTGGCACACATTTACTGGGATG
ATGAGAAACACTATAACCCATCCCTGAAGAGCCGGCTCACAATCTCCAAGGATGCCT

CCAGAAACCAGATATTCCTCAAGATCATTAGTOGTGUGACACTGCAGATACTGCCACAT
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ATTATIGTGCUTCTCCGTTACTACGUGTTATAACTATGTTATGCACTACTGGGGTCAAGS

AACCTCAGTCACCGTCTCCTCA

1D NG 78 nucleic acid encodmg 10G1 HC variable region
CAGGTTACTCTGAAAGAGTCTGGCCCTGGGATATTGCAGTCCTCCCAGACCCT
CAGTCTGACTTGTTCTTICTCTGGGGTITCACTGAGTTCTTCTGGTATGGGTGTGAGCT
GGATTCGTCAGCCTTCAGGAAAGGGTCTGGAGTGGCTGGCACACATTTACTGGGATG
ATGAGAAACACTATAACCCATCCCTGAAGAGCCGGCTCACAATCTCCAAGGGTGCCT
CCAGAAACCAGGTCTTCCTCAAGATCATTAGTGTGGACACTGCAGATACTGCCACAT
ACTACTGTGCTCTCCGTTACTACGGTTATAACTCTATTATGCACTACTGGGGTCAAGG

AGCCTCAGTCACCGTCTCCTCA

1D NG 79 nucleic acid encoding 6G6 LC variable region
GATGTITTIGATGACCCAATCTCCACTCTCCCTGCCTGTCAGTCTTGGAGATCA
AGCCTCCATCTTITGCAGATCTAATCAGAGCATTGTACATAGTAATGGAAACACCTAT
TTCGAATGGTACCTGCAGAAACCAGGCCAGTCTCCAAAGCTCCTGATCTACAAAGTT
TCCAACCGATTTICTGOGGTCCCAGACAGGTTCAGTGGCAGTGGATCAGGGACAGATY
TTCACACTCAGGATCAGCAGAGTGGAGGCTGAGGATCTGGGAGTTTATTACTGCTTY

CAAGGTTCACATOGTTCCTCCGACGTTCOGGTGGAGGCACCAAGUTGGAAATCAAACGS

1D NO:8D: nucletc acid encoding 14A11 LC vanable region
GATGTITTIGATGACCCAATCTCCACTCTCCCTGCCTGTCAGTCTTGGAGATCA
AGCCTCCATCTTITGCAGATCTAATCAGAGCATTIGTTCATAGTAATGGAAACACCTATY
TTCGAATGGTACCTGCAGAAACCAGGCCAGTCTCCAAAGCTCCTGATCTACAAAGTT
TCCAACCGATTTICTGOGGGTCCCAGACAGGTTCAGTGGCAGTGGATCAGGGACAGAT
TTCACACTCAGGATCAGCAGAGTGGAGGCTGAGGATCTGGGAATTTATTACTGCTTY

CAAGGTTCACATOTTCCTCCGACGTTCOGGTGGAGGCACCAAGUTGGAAATCAAACGG
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1D NO:R 1 nucleic acid encoding 2783 LC variable region
GATGTTTTIGATGACCCAAACTCCACTCTCCCTGCOCTGTCAGTCTTGGAGATCA
AGCCTCCATCTCTTIGCAGATCTAGTCAGAGCATTOTICATAGTAATGGAAATACCTATY
TTTGAATGGTACCTCCAGAAACCAGGUCCAGTCTCCAAAGUTCCTGATCTACAAGGTT
TCCAACCGATITICTGGOGOGTCCCAGACAGGTTCAGTGGCAGTGCATCAGGGACAGATT
TTCACACTCAAGATCAGCAGAGTGGAGGUTGAGGATCTGGOAGTTTATTACTGOTTY

CAAGGTTCACATOGTTCCTCCGACGTTCGOGTGGAGGCACCAAGCTGGAGATCAAACGS

1D NO:RZ: nucleic acid encoding 58F5 L vanable region
GATGTITTIGATGACCCAAACTCCACTCTCCCTGCCTGTCAGTCTTGGAGATCA
AGCCTCCATCTCTTGCAGATCTAGTCAGAGCATTIGTACATAGTAATGGAAACACCTA
TTTAGAATGGTACCTGCAGAAACCAGGCCAGTUTCCAAAGCTCCTGATCTACAAAGT
TTCCAACCGATTTTCTGGGGTCCCAGACAGATICAGTGGCAGTGGATCAGGGACAGA
TTTCACACTCAAGATCAGCAGAGTGGAGGCTCGATGATCTGGGAGTTTATTACTGCTTY

CAAGGTTCACATOGTTCCTCCGACGTTCOGGTGGAGGCACCAAGCTGGAAATCAAACGS

1D NO: 83 nucleic acid encoding 49G3 LC variable region
GATGTITTIGATGACCCAAACTCCACTCTCCCTGCCTGTCAGTCTTGGAGATCA
AGCCTCCATCTCTTGCAGATCTAGTCAGAGCATTCTACATAGTAATGGAAACACCTAT
TTTGAATGGTACCTGCAGAAACCAGGCCAGTCTCCAAAGCTCCTGATCTACAAAGTT
TCCAACCGATTTICTGOGGGTCCCAGACAGGTTCAGTGGCAGTGGATCAGGGACAGAT
TTCACACTCAAGATCAGCAGAGTGGAGGCTGAGGATCTGGGAGTTTATTACTGCTTY

CAAGGTTCACATOGTTCCTCCGACGTTCOGGTGGAGGCACCAAGUTGGAAATCAAACGS

1D NOQ:R4: nucleic acid encoding 10G1T LC vanabie region
GATGTITTIGATGACCCAAACTCCACTCTCCCTGCCTGTCAGTCTTGGAGATCA
AGCCTCCATCTCTTGCAGATCTAGTCGAGAGCATTIGTACATAGTAATGGAAACACCTA

TTTAGAATGGTACCTGCAGAAACCAGGCCAGTCTCCAAAGCTCCTGATCTACAAAGT
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TTACAACCGATTTTICTGOOGTCCCAGACAGGTTCAGTGGCAGTGGATCAGGGACAGA
TTTCACACTCAAGATCAGCAGAGTGGAGGUTGAGGATCTGGGAGTTTATTACTGCTY
TCAAGGTTCACATGTTCCTCCGACGTTICGGTGOAGGCACCAAGCTGGAGATCAAACG
G
Example 3
This Example describes the functional characterization of recombinant purified

anti-human mature factor D-specific antibodies in several i vifro assays.

Backeround/Rationale:

This Example describes the functional characterization of recombinant anti-
human mature factor D-specitic monoeclonal antibodies that were generated as described
in Examples 1 and 2 for binding to human mature Factor D and binding o human pro-

Factor D.

Methods:

Sandwich ELISA assay

Purified, recombinant anti-human mature-Factor D-specific antibodies 606,
T4A11, 10G1, 49G3, 2783 and 58F5 (human Ig(G4 Fe) that were generated as described
in Hxamples 1 and 2 were tested in a sandwich ELISA format as detection antibodies.
Recombinant human pro-factor I protein (SEQ 1D NQG:2), referred to as “pro” and
recombinant human mature-factor I protein (SEQ ID NO:3), referred to as “mature”
were captured by plate-bound goat anti-human CFD polyclonal AF1824 (R&D systems).
Purified recombinant antibodies 6Go, 14A 11, 10G1, 4933, 2783 and 58F5 as well as a
control human Ig(G4 were added to the washed plate and incubated. An HRP-tagged anti-
mouse secondary antibody followed by TMB substrate was used to develop the assay.

Results:

FIGURE 8 graphically iHustrates the detection of recombinant buman pro-Factor

D or mature-Factor B with numercus candidate anti-human mature-Factor-B-spectfic
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antibodies. As shown in FIGURE §, all the puritied antibodies tested, namely 6G6,
14A11, 1061, 49G3, 2783 and S8FS, were found to be specific for the mature form of

Factor I as compared to pro-Factor D 1o an ELISA assay format.

Affinity Assay

Affimties of candidate antibodies to human mature-Factor-D versus human pro-
Factor I were determined as follows,

Association and dissociation constants were determined by Octet Fortebio. 20 nM
recombinant human Ig(G4 candidate antibodies 6G06, 14A11, 10G1, 49(G3, 2783 and 38FS
were loaded onto anti-human sensors and allowed to associate and dissociate over 5
minute time periods with recombinant human mature-Factor-D (111 nM) or recombinant

human pro-Factor D (111 nM}. The results are shown below in TABLE 11

TABLE 11 Affinities of Candidate Antibodies to human mature-factor I¥ versus human

pro-factor Ib

Candidate antibedy | KD (M) mature-Factor B KD (M) pro-Factor B
HGH 1 43E-08 NC
14A11 9. 7TTE-(Y NC
10G1 731E-10 NC
4943 2 30E-09 NC
38F3 <1.0E-12 NC
2783 2 ATE-08 NC
blank NC NC

NC=instrument software could not calculate

Based on the results described in this Example, the antibodies 6G6 and 14A11
were chosen for further analysis and development due to their superior sensitivity and
specificity for mature human factor B versus human pro-factor B3

Conclusion:

As described in Example 1-3, the inventors have generated mature-Factor D-
specific monoclonal antibodies that specifically bind to mature Factor D and do not bind
to Pro-Factor B, As further described 1n Examples 10-12, the level of mature Factor D

correlates with alternative pathway activity, therefore, mature Factor D-specific
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monocional antibodies may be used to measure the level of mature Factor D as a
surrogate endpoint in a diagnostic assay to assess the level of alternative pathway
activation v a mammalian subject. As further described herein in Example 12, the
mature-Factor D-specitic monoclonal antibodies may be used as a pharmacodynamic
(PI}} measurement of MASP-3 inhibition in a subject treated with a MASP-3 inhibitor,

which may be used to determine efficacious dosing of a MASP-3 inhibitor.

Example 4:
This Example describes the generation of monoclonal antibodies ratsed against
mature human factor D and selected for the ability to detect both mature- and pro-Factor
D proteins (1.e., antibodies that bind to an epitope of Factor D that s common to both

mature and pro-Factor D proteins}.

Backeround/Rationale:

This Example describes the generation of anti-human factor B antibodies capable
of binding both the pro and mature form of human Factor B. The antibodies described in
this Exampie bind to both pro-factor B and mature factor D and are useful as coating

antibodies i an ELISA assay to assess the status of Factor 2 in a biological sample.

Methods:

Immunization with the mature Factor I antigen

C578L/6, MASP-1/3 knockout mice were immunized with recombinant human
mature Factor D-His tagged protein.  The mice were immunized two times,
subcutaneously, with 50 uL of adjuvant-emulsions of protein (50-100 pg total protein per
injection). Serum samples from the immunized mice were prepared from tail bleeds and

tested by ELISA for the presence of antigen-specific antibodies capable of binding to
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plate-immobilized recombinant human pro-factor D {SEQ ID NO:2) and recombinant
human mature Factor I (SEQ 1D NO:3), both strep-tagged, as follows.

Recombinant human Pro-CFD-Strep tagged or recombinant human mature CFD-
Strep tagged were immobilized on Maxisorp™ ELISA plates at 1 yg/ml in PBS, 100
ul/well, overnight at 4°C.  Plate wells were washed three times with 300 pl. PBS
contatning 0.05% Tween 20 (PBST), blocked for 1 hour at room temperature with 250
ul. PBS containing 1% BSA and washed again. Serum from representative mouse #1139
was diluted 1o PBST and allowed to bind for 1 hour at room femperature, then washed
three times in PBST. An HRP-labeled goat anti-mouse 1gG Fo antibody was then applied
{100 uL/well}, allowed to bind for 1 hour at room temperature, and then washed three
times with PBST. TMB substrate {ThermoFisher} {100 pl/well} was then applied and
incubated for 5 minutes at room temperature. The reaction was then stopped with IN
Ho8Ou (50 pl/well). The plate was read for optical density at 450 oM with a Biotek™
ELISA plate reader. The results from the serum from a representative mouse {imouse
#1189} are shown in FIGURE 9.

Resulis:

FIGURE 9 graphically illustrates a titration of the serum of a representative
mouse #1189 after immunization with human mature Factor I3 in the presence of
recombinant mature Factor B} or recombinant pro-Factor 3. As shown in FIGURE 9, the
serum from representative mouse #1189 contains antibodies capable of binding to both
mature Factor I and pro-Factor D. Based on these results, mouse #1189 was selected for
hybridoma fusion which was carried out as follows.

A final injection of 50 ug total protein in 50 L was delivered subecutaneously to
mouse #1189 four days prior to hybridoma fusion. Three days prior to the fusion, mouse
#1189 was treated subcutaneously with 50 ug of an anti-CD40 agonizing antibody in PBS
{(R&D» Svystems, Minneapolis, MN} to increase B cells numbers {see Rycyzyn et al,
Hybridoma 27.25-30, 2008). The mouse was sacrificed, and the spleen cells were

harvested and fused to a selected murine myeloma cell line P3/NSF1-AG4-1 (N§-1)

t
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{ATCC No. TIB18) using 50% polvethylene glycol or 50% polyethylene glycol plus 10%
DMSO. The fusions generated hybridoma cells which were plated in 96 well Nunc tissue
culture treated plates containing HAT (hypoxanthine, aminopterin and thymidine)
medium to inhibit proliferation of non-fused cells, myeloma hybrids and spigen hybrids.
Hybridoma wells were fed by replacement of 80% of media with fresh medium
contatning HAT supplement.

Atter hybridoma selection, the culture supernatanis were assayed for binding to

recombinant human pro-factor P and mature factor D as follows.

Hvbridoma Screening

Hybridoma supernatants were first screened for binding to immobilized
recombinant human mature Factor D-Streptavidin. 54 hybridomas were identified and
were then tested for their ability to bind to recombinant human pro-Factor D-Strep when
captured by a polyclonal goat anti-human factor D antibody AF1824 (R&D Systems) as
follows. Hybridoma supernatants were diluted two-fold i PBS, 0.05% Tween 20
{PBST). Supernatant from NS-1 mveloma cell line (N5-1 sup) was included as a control.
ELISA plates were coated with polyclonal anti-human factor D antibody AF1824. Out of
54 hybridomas tested, the supernatants from 5 hybridomas (3C5, 30HZ, 11H1, 12H10
and 7H2) showed equal binding affinity to recombinant human pro-factor D and
recombinant human mature Facior D and were selected for DNA cloning and

recombinant antibody production, as further described in Example 5.

Example &:
This Example describes the cloning and sequence analysis of anti-human Factor D

antibodies that bind to both pro-Factor D and mature-Factor D
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Backeround/Rationale:

This Example describes the cloning and sequence analysis of antibodies produced
by the hybridomas selected for the ability to detect both mature- and pro-Factor B
proteins {i.e, clones 3C5, 30HZ, 11H1, 12ZH10 and 7H2 that bind to an epitope of Factor
D that s common to both mature and pro-Factor I proteins) that were generated as
described tn Example 4.

Methods:

Clonine and purification of recombinant antibodies:

Hybridoma clones 3C5, 30H2, 11H1I, 12ZH10 and 7HZ were generated and
selected for the ability to detect both mature- and pro-Factor I} protetns as described in
Example 4. These hybridomas were subcloned by serial dilution methods. The heavy
chain and light chain variable regions were cloned using RT-PCR and were sequenced.

Antibody-encoding sequences were amplified from total RNA with isotype-specific

o

reverse primers using the SMARTer™ RACE 57/37 It (Takara Bio). After verifying the
sequences, the variable (V) regions were re-amplified with designed cloning primers and
cloned into expression vectors carrying etther the human 1gG4 heavy chain (SEQ ID
NR71) and kappa light chain (SEQ 1D NO:72) constant regions or the mouse IgG2a
{SEQ 1D NO:218) and kappa light chain (8EQ D NO:219} constant regions using the In-
Fuston HD™ cloning kit (Clontech). The expression constructs were co-transfected
transiently into Expi293 cells (Life Technologies), and after 5 days of culture, secreted
recombinant antibodies were purified from supernatants by protein A chromatography.
The sequences of the heavy chain variable regions and light chain variable regions
are shown in FIGURES 10A and 10B, respectively ("SIN” = “SEQ ID NO!” in FIGURE
10A and FIGURE 10B), and are included below. The complementarity determining
regions (CDRs} and framework regions (FRs) of each are provided in TABLES 12-13

below.

-139-



WO 2022/040149 PCT/US2021/046250

Anti-haman Factor B (Coterm) antibody Heavy Chain Variable Regions

FIGURE 10A shows an amino acid alignment of the heavy chain variable region
(VH} sequences for the anti-human Factor I clones: 35 VH (SEQ ID NG:835),
30H2 YVH (SEQ ID NO:8S), 11HT VH (SEQ 1D NO:B6), 12HIC VH (SEQ 1D NOBT),
and 7TH2 VH (SEQ 1D NG:88&).

Presented below is the beavy chain variable region {VH) sequence for each anti-
human factor-D antibody. The Kabat CDRs are underlined.

3CS_VH: SEQ 1B NG:85

EVELVESGGGLVQPGGSLKLSCATSGHFTRSDYGMAWVROAPGEGPEWVAFISNL
AYSEFYYVDIVMGRFTISRENAKNTLYLEMSSLERSEDTAMY YCARVGLYGNFFMDYWGQ
GTSVTVSES

30H2_VH: SEQ 1D NO:85

EVKLVESGGGLVOQPGGSLKLSCATSGFTFSDY GMAWVRQAPGKGPEW VAFISNL
AYSFYYVDIVMGRFTISRENAKNTLYLEMSSLRSEDTAMY Y CARVGLYGNFFMDYWGQ
GTSVTVSS

L1HL VH: SEQ ID NO:86

EVOLVESGGGLVOPKGSLKLSCAASGFSFNTYAMNWYRCAPGKGLEWVARIRS
KSNNYATHYADSYVKDRFTISRDDSESMLYLOMNNLKTEDTAMYYCVROGY YWYFDY
WGTGTTVIVSS

[2H10 VH: SEQ 1D NO:87

EVQLVESGGGLVQPKGSLKLSCAASGFSFNTYAMNWVRQAPGRKGLEWVARIRS
KSNNYATYYADSVEDRFTISRDDSESMLYLOQMNNLETEDTAMYYCVRHGYYWYEFDY
WETGTTIVTVSS

7H2 VH: SEQ 1D NO:#8

EVOQVVESGGGLVRPKGSLKLSCAASGHFSFNTYAMNWVROAPGKGLEWVARIRS
KSNNYATYYADSVEDRETISRDDSESMESLOMNNLEKTEDTAMYYCVROGY YWY FBVW
GTGTIVTVSS

TABLE 12: anti-human Factor B (C-term) Antibody VH Sequesnces (CDRs and FR
regions, Kabat)

Antibedy | HC FRI HC CDRI
305 BVKLVESGGGLVOPGGSLKLSCATSGFTFS DYGMA

(SEQ ID NO:94) (SEQ D NO:©5)
30H2 EVEKLVESGGGLVQPGGSLKLSCATSGFTES DYGMA

(SEQ 1D NO:94) (SEQ ID NO:95)
11H1 EVOLVESGGGLVQPKGSLELSCAASGESFN TYAMN

(SEQ ID NO:100) (SEQ 1D NO:101)
12H10 | EVOLVESGGGLVOPKGSLKLSCAASGFSEN TYAMN

(SEQ ID NO:100) (SE( 1D NO:101)
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THZ EVOVVESGGGLVRPKGSLKLSCAASGFSFN TYAMN
(SEQ ID NO:109) (SEQ ID NO:101)
Antibedy | HC FR2 HC CDR2
3C5 WVROAPGKGPEWVA FISNLAYSFYYVDIVMG
(SEQ ID NO:96) (SEQ 1D NO:9T)
30H2 WVRQAPGKGPEWVA FISNLAYSFYYVDIVMG
(SEQ ID NG:96) (SEQ ID NO:97)
11H1 WVYRGAPGKGLEWVA RIRSKSNNYATHYADSVK
(SEQ ID N{O:102) D
(SEQ ID NO:103)
12H10 | WVROAPGKGLEWVA RIRSKSNNYATYYADSVK
(SEQ ID NO:102) D
(SEQ ID NO:107)
TH2 WVROAPGKGLEWVA RIRSKSNNYATYYADSVK
(SEQ ID NO:102) D
(SEQ ID NO:107)
Antibody | HC FR3 HC CDR3
3CS RFTISRENAKNTLYLEMSSLRSEDTAMYYCAR | VGLYGNFFMDY
(SEQ ID NG:98) (SEQ ID NO:99)
30H2 RFTISRENAKNTLYLEMSSLRSEDTAMYYCAR | VGLYGNFFMDY
(SEQ ID NO:08) (SEQ ID NO:99)
11H1 RETISRDDSESMLYLOMNNLKTEDTAMYYCVR | QGYYWYFDV
(SEQ 1D NO:104) (SEQ 1D NO.105)
12H10 | RETISRDDSESMLYLOMNNLKTEDTAMYYCVR | HGYYWYFDV
(SEQ ID NO:104) (SEQ ID NO:108)
TH2 RFTISRDDSESMLSLOMNNLKTEDTAMYYCVR | QGYYWYFDV
(SEQ ID NO:246) (SEQ ID NO:105)
Antibedy | HC FR4
3CS WGOGTSVTVSS
(SEQ ID NO:30)
30H2 WGQGTSVTVSS
(SEQ ID NO:30)
11H1 WGTGTTVTVSS
(SEQ 1D NO:106)
12H10 | WGTGTTVTVSS
(SEQ ID NG:106)
TH2 WGTGTTVTVSS

{(SEQ 1D NO:106)

Anti-human Factor D antibody Licht Chain Variable Regcions:

FIGURE 10B shows an amino acid alignment of the light chain variable region

(VL) sequences for the anti-human Factor D clones: 3C5 VL (SEQ 1D NO:89),
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30H2 VL (SEQ ID NO:90), 11H! VL (SEQ ID NO:91), 12H10 VL (SEQ ID NO:92)
and 7H2 VL {SEQ ID NO93),

Presented below are the light chain variable region (VL) sequences for the anti-

human Factor D antibodies. The Kabat CDRs are underlined. These regions are the same

whether nsumbered by the Kabat or Chothia svstom.

3C3 VL SEQ 1D NG:ES

DIOMNGSPSSLSASLGDTITITCHASONINVWESWY QOQKPOGNIPELLIYKASNLHT
GVPSRESGNRSGTSFTLTISSLOPEBIGTYFCOQOQGOSYPLTFGAGTKLELRR

J0HZ VL SEQ 1D NG90

DIQOMNQSPSSLSASLGDTITITCHASONINVWESWY QUK PGNIPELLIYRKASNLHT
GVPSRESCGNRSGTSFTLTISSLOPEDIGTYFCQOGOSYPLTFGAGTKLEIKR

PIHL VL SEQID NG9

DVLMTQTPLSLPVSLGDOASISCRSSQSIVHENGNTY LEWY LOQKPGOSPRKLLIYTY

I2H10 VE: SEGQ ID NG:92

DVLMTQTPLSLPVSLGDOQASISCRSSOSIVHSDONTY LEWYLQRPGOSPRKLLIYRY
SNRESGVPDRFESGSGSGTDRTLKISRVEAEDLGVYYCEQGSHYPYTFGGGTKLEIKR

THZ Vi SEQ D NG:93

DVLMTOQTPLSLPVSLGDQASISCRSSOSIVHSNGNTYLEWYLQKPGOSPKLLIVIYV
SNRIESGVPDRFROGSGSOGTOFTLKISRVEAEDLGVYYCEOQGSHVPWTIFGGGTELEIKR

TABLE 13 anti-human Factor D {C-term) Antibody VL Sequences (CDRs and FR
regions, Kabat and Chothia)

Antibody | LC FRI LC CDR1
3¢5 DIGMNQSPSSLSASLGDTITITC HASONINVWLS

(SEQ ID NO: 110

(SEQ IDNO:111)

30H2 DIOMNQSPSSLSASLGDTITITC HASONINVWLS
(SEQ ID NO:110) (SEQ ID NG:111)

11H1 DVLMTQTPLSLPVSLGDOQASISC RSSOSIVHSNGNTYLE
(SEQ D NO:118) (SEQ ID NO:60)

12H10 | DVLMTQTPLSLPVSLGDQASISC RSSQSIVHSDGNTYLE
(SEQ ID NO:118) (SEQ ID NO:123)

7H2 DVLMTQTPLSLPVSLGDOASISC RSSQSIVHSNGNTYLE
(SEQ ID NO:118) (SEQ ID NO:60)

Antibody | LC FR2 L CDR2

3C5 WYQOKPGNIPELLIY KASNLHT
(SEQ ID NO:112) (SEQ ID NO:113)

30H2 WYQOQKPGNIPELLIY KASNLHT

(SEQ ID NG:112)

(SEQ ID NO:113)
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11H1 WYLOKPGOSPKLLIY TVSNRFS
(SEQ ID NO:5S1) (SEQ ID NO:119)
12H10 | WYLQKPGQSPKLLIY RVSNRFS
(SEQ ID NO:51) (SEQ ID NO:124)
TH2 WYLQKPGQSPKLLIY TYSNRFS
(SEQ 1D NO:51) (SEQ ID ND:119)
Antibedy | LC FR3 LC CDR3
3C5 GVPSRFSGNRSGTSFTLTISSLOPEDIGTYFC | QOGOSYPLT
(SEQ ID NO:114) (SEQ ID NO:115)
30H2 | GVPSRFSGNRSGTSFTLTISSLOPEDIGTYFC | QQGQSYPLT
(SEQ ID NO:114) (SEQ ID NO:115)
11H1 GVPDRFSGSGSGTDFTLKISRVEAEDLGVYYC | FQGSHVPWT
(SEQ ID N(O:120) (SEQ ID NO:121)
12H10 | GVPDRFSGSGSGTDFTLKISRVEAEDLGYYYC | FOGSHVPYT
(SEQ ID NO:120) (SEQ ID NO:125)
7H2 GVPDRFRGSGSGTDFTLKISRVEAEDLGVYYC | FQGSHVPWT
(SEQ ID NO:126) (SEQ ID NO:121)
Antibody | LL FRY
3C5 FGAGTKLELRR
(SEQ ID NO:116)
30HZ | FGAGTKLEIKR
(SEQ ID NO:117)
11H1 FGGGTKLEIKR
(SEQ ID ND:122)
12H10 | FGGGTKLEIKR
(SEQ ID NO:122)
THZ FGGGTKLEIKR
(SEQ ID NO:122

DNA encoding mouse anti-human Factor D antibodies {that bind to both pro- and

mature-Factor 13) heavv and light chains;

GAGUTGAAGCTGOTQGAGTCTGOOOGAGGCTTAGTOCAGCCTOCAGOGTCCCTGAAA

CTCTCCTOTOCAACCTOCTGGATTCACTTICAGTOGACTACCGGAATOOCCOTOCOTTCGACAGGCTC

CAGGGAAGGGGCCTGAGTGGGTAGCATTCATTAGTAATTTGGCATATAGTTTCTACTATGTAG

ACATTOTCGATOGOGCCCGATTCACCATCTCTAGAGAGAATGCCAAGAACACCCTGTACCTGGAAA

H3NG27:305 VH
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TGAGCAGTCTGAGGTCTCGAGGACACGGUCATGTATTACTGTGLCAAGAGTGGGGUTCTATGGTA

ACTTITTTTATGGACTACTOOGGUTCAAGGAACCTCAGTCACCOTCTCCTCA

GAGGTOGAAGCTGGTGUGAGTCTGOGCGAGGUTTAGTGCAGCCTGCAGGOTCCCTGAAA
CTCTCCTOTGCAACCTCTGGATTCACTTTCAGTGACTACGGAATGCCOGTOGGOTTCGACAGGCTC
CAGGGAAGGGGCCTGAGTGGGTAGCATTCATTAGTAATTTGGCATATAGTTTCTACTATGTAG
ACATTGTGATGGOCCGATTCACCATCTCTAGAGAGAATGCCAAGAACACCCTGTACCTGGAAA
TGAGCAGTCTGAGGTCTCGAGGACACGGUCATGTATTACTGTGCAAGAGTGGGGUTCTATGGTA
ACTTTTTTATGGACTACTOGGOTCAAGGAACCTCAGTCACCOTCTCCTCA

GAGGTGCAGCTTGTTOGAGTCTGOTOOAGGATTOGTGCAGCCTAAAGGGTCATTGAAA
CTCTCATGYGCAGCCTCTGGATTCAGCTTCAATACCTACGCCATGAACTGGGTCCGCCAGGTTC
CAGGAAAGGGTTTGGAATGGETTGCTCGCATAAGAAGTAAAAGTAATAATTATGCAACACAT
TATGCCGATTCAGTCGAAAGACAGATTCACCATCTCCAGAGATGATICAGAAAGCATGCTCTAT
CTGCAAATCAACAACTTICAAAACTCGAGCGACACAGCCATCGTATTACTCTGTCGAGACAGGGTTA

CTACTGCTACTTCCATGTCTGGGGCACAGGGACCACGOTCACCETCTCCTCA

GAGGTGCAGCTTGTTOGAGTCTGOTOOAGGATTOGTGCAGCCTAAAGGGTCATTGAAA
CTCTCATGYGCAGCCTCTGGATTCAGCTTCAATACCTACGCCATGAACTGGGTCCGCCAGGITC
CAGGAAAGGGTTTGGAATGGGTTIGCTCGCATAAGAAGTAAAAGTAATAATTATGCAACATAT
TATGCCGATTCAGTGAAAGACAGATTCACCATCTCCAGAGATGATICAGAAAGCATGCTCTAT
CTGCAAATCAACAACTTOCAAAACTGAGGACACAGCCATCGTATTACTGTGTGAGACATOOTTAC

TACTGGTACTTCGATOTCTGGOGCACAGGCACCACGOTCACCGTCTCCTCA
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GAGGTGCAGGTTGTTCAGTCTOGTGCAGGATIGCGTGCGGCCTAAAGGUTCATTGAAA
CTCTCATGTGCAGCCTCTGGATTCAGCTTCAATACCTACGCCATGAACTGGOTCCGUCAGGCTC
CAGGAAAGGGTTTCGAATGGGETTGCTCGCATAAGAAGTAAAAGTAATAATTATGCAACATAT
TATGCCGATITCAGTGAAAGACAGATTCACCATCTCCAGAGATCGATTICAGAAAGCATGCTCTCT
CTGCAAATCGAACAACTTGAAAACTCAGGACACAGCCATOTATTACTGTGTGAGACAGGUTTA

CTACTGCGTACTTCCGATOTCTGGGGCACAGGCACCACGUTCACCGTCTCCTCA

GACATCCAGATGAACCAGTCTCCATCCAGTCTGTCTGCATCCCTTGGAGACACAATTA
CCATCACTTGLCATGCCAGTCAGAACATTAATGTTTGGTTAAGCTGGTACCAGCAGAAACCAG
CAAATATTCCTGAACTTTTCATCTATAAGGCTTCCAACTTGCACACAGGCOTCCCTTCTAGOTT
TAGTGGCAATAGATCTGGAACAAGTTTCACATTAACCATCAGCAGCCTGCAGCCTGAAGACAT
TGGCACTTACTICTGTCAACAGGGTCAAAGTTATCCGCTCACGTTCGETGCTGGGACCAAGCT

GGAGCTGAGACGG

GACATCCAGATOAACCAGTCTCCATCCAGTCTGTCTGCATCCCTTCGAGACACAATTA
CCATCACTTGLCATGCCAGTCAGAACATTAATGTTTGGTTAAGCTGGTACCAGCAGAAACCAG
CAAATATTCCTGAACTTTTCATCTATAAGGCTTCCAACTTGCACACAGGCCTCCCTTCTAGOTT
TAGTGGCAATAGATCTGCAACAAGTTTCACATTAACCATCAGCAGCCTGCAGCCTGAAGACAT
TGGCACTTACTICTGTCAACAGGGTCAAAGTTATCCGCTCACGTTCOGETGCGGGGACCAAGCT

GGAAATAAAACGG

GATOGTTTTGATGACCCAAACTCCACTCTCCCTGCCTOTCAGTCTTCGAGATCAAGCCY
CCATCTCTTGCAGATCTAGTCAGAGCATTGTACATAGTAATGGAAACACCTATTITAGAATGGT

ACCTGCAGAAACCAGGCCAGTCTCCAAAGCTCCTGATCTACACAGTTTCCAACCGATTITCTO
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GGOTCCCAGACAGOTTCAGTGGCAGTGCATCAGGCACAGATTTCACACTCAAGATCAGCAGA
GTGGAGGCTGAGGATCTGGGAGTTTATTACTGCTTTCAAGGTTCACATGTTCCGTGRACGTTC

GOCTGCAGGCACCAAGUTGCGAAATCAAACGG

GATGTITTGATCGACCCAAACTCCACTCTCCCTGCCTOTCAGTCTTCGAGATCAAGCCY
CCATCTCTTGCAGATCTAGTCAGAGCATTGTACATAGTGATOCAAACACCTATITAGAATGGT
ACCTGCAGAAACCAGGCCAGTCTCCAAAGCTCCTGATCTACAGAGTTTCCAACCGATITICTG
GCOTCCCAGACAGOTTCAGTGGCAGTGOATCAGGCGACAGATTTCACACTCAAGATCAGCAGA
GTGGAGGCTCAGGATCTGGOAGTTTATTACTGCTTTCAAGCTTCACATGTTCCGTACACGTTCG

CAGGAGGCACCAAGUTGGAAATCAAACGG

GATGTTTTGATGACCCAAACTCCACTCTCCCTGCCTOTCAGTCTTCGAGATCAAGCCY
CCATCTCTTGCAGATCTAGTCAGAGCATTCTACATAGTAATCCAAACACCTATTITAGAATGGT
ACCTGCAGAAACCAGGCCAGTCTCCAAAGCTCCTGATCTACACAGTTTCCAACCGATTTITCTO
GCOTCCCAGACAGOTTCCGTGGCACTCCATCAGGUACACGATTTCACACTCAAGATCAGCAGA
GTGGAGGCTCAGGATCTGGOAGTTTATTACTGCTTTCAAGOTTCACATGTTCCGTGGACGTTC

GOCTGCAGGCACCAAGCTGCGAAATCAAACGG

Binding Titers of anti-human Factor D antibodies

Recombinant purified monoclonal antibody I2(G2a Fe clones 3C35, 30H2, 11HI,
12H10 and 7H2 were analyzed tn a binding assay for the ability to bind to human mature
Factor D and human pro-Factor D as follows:

The candidate antibodies were titrated starting at 3 pg/mL antibody binding to 1
ug/mb. plate-immobilized recombinant human mature Factor D-His or recombinant
human Pro-Factor D-His proteins. Bound antibodies were detected by a labeled goat

polyclonal antibody specific for mouse IgG Fc (Jackson ImmunoResearch). The resulis
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of representative antibodies 33 and 12HI0 are shown in FIGUREs 11A and 11B,
respectively.

FIGURE 11A graphically illustrates the binding of recombinant human pro-Factor
I} or mature-Factor I with candidate anti-human Factor I¥ antibody 3C5, demounstrating
that antibody 3C5 binds to both human pro-Factor D and mature-Factor Db,

FIGURE 11B graphically itlustrates the binding of recombinant human pro-Factor
D or mature-Factor I with candidate anti-buman Factor D antibody 12HIO,
demonstrating that anttbody 12H10 binds to both human pro-Factor D and mature-Factor

D
Example 6:
This Example describes the development of an ELISA assay capable of detecting

the presence and amount of mature-Factor B in human and cynomolgus monkey serum.

Backeround/Rationale:

Purified, recombinant antibodies were generated against a unigue N-terminal
epttope “ILGGREA” (SEQ 1D NO:S} present on both mature human Factor D and mature
cynomolgus monkey Factor D as described in Examples 1-3 herein.  As described i
Examples 4 and S herein, purified recombinant antibodies were also generated against
mature Factor B which were selected for the ability to detect both pro-Factor I and
mature Factor D (i.e, bind to an epitope common to the mature and pro forms of Factor
I}y are were determined to be suitable for use in an immuncassay. This Hxample
describes the analysis of several representative anti-Factor D antibodies (3CS, 12ZH10 and
others) as coating antibodies in combination with a representative anti-human mature
factor D-specific antibody 14A11 in an ELISA assay.

Methods:

1. Testing the use of anti-buman Factor D antibodies 3C5, 11H1, 12HI0 and 30H2

for use as coating antibodies in an ELISA assav with detection by anti-human
mature Facior D-specific mAb 14A11
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Human lIgG4 Fc recombinant purified anti-Factor D antibodies (305, 11HI,
12ZH10 and 30H2) were coated onto ELISA plates and allowed to capture recombinant
human and cynomolgus mature and pro-Factor D (huMat CFD, cy Mat CFD, huProCFD
and cyPro CFD}). Also captured was Factor D-depleted human serum (CFD Dpl serum)
and a sample of pooled normal cynomolgus plasma (NCP).  Captured Factor D was
detected with a mouse Ig(G2a Fc version of anti-human mature Factor D-specific mAb
14A11.  An HRP-labeled F(ab’)2 fragment donkey anti-mouse IgG H&L antibody
{Jackson ImmunoResearch) was used to signal the detection antibody, followed by
development with TMB substrate {(ThermoFisher).

The resuits of the ELISA assay with representative antibodies 3C5 and 12H10 are
shown in FIGUREs 12A and 12B, respectively.

Resulis:

FIGURE 12A graphically tllustrates the results of an ELISA assay in which the
recombinant anti-Factor Id antibody 3C5 was coated onto the ELISA plate and allowed to
capture recombinant human and cynomolgus mature and pro-Factor D (huMat CFD, ¢y
Mat CFB, huProCFD and cyPro CFD). Also captured was Factor D-depleted human
serum (CFD Dpl serum) and a sample of pooled normal cynomolgus plasma {(NCP).
Captured Factor D was detected with a mouse IgGG2a Fc version of anti-human mature
Factor D-specific mAb 14A11

FIGURE 12B graphically illustrates the results of an HLISA assay in which the
recombinant anti-Factor B3 antibody 12H10 was coated onto the ELISA plate and allowed
to capture recombinant human and cynomolgus mature and pro-Factor b (huMat CFD, ¢y
Mat CFD, huProCFD and cyPro CFD). Also captured was Factor D-depleted human
serum {(CFD Dpl serum} and a sample of pooled normal cynomolgus plasma (NCP)
Capture Factor I3 was detected with a mouse Ig(G2a Fc version of anti-human mature
Factor D-specific mAb 14A11.

As shown in FIGURES 12A and 12B, both anti-Factor I antibodies 3C5 and

12ZH10 are suitable for use as coating auntibodies in combination with the anti-human
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mature-Factor D-specific antibody 14A11 in an ELISA assay for detecting mature Factor
I} in human and cynomolgus plasma.
2. ELISA assav to detect mature Factor D with a combination of coating antibody

3CS (anti-human/cyno Factor B) and detection antibody 14A 11 {anti-human/cyno
mature-Factor D-specific)

Methods;

Human IgG4 Fe recombinant purified antibody 3C5 was coated onto an ELISA
plate and was tested with the following samples (3-fold serial dilutions):

#1: Cynomolgus recombivant mature Factor D (cy Mat CFD, 1 pg/mbl o 1.4
pg/mb)

#2: Human recombinant mature Factor Db (hu Mat CFD 1 ug/ml. to 1.4 pg/ml)

#3: Cynomolgus recombinant Pro-Factor D {cy Pro CFD 1 pg/mL to 1.4 pg/mL)

#4: Human recombinant Pro-Factor I (hu Pro CFD 1 pg/ml to 1.4 pg/mb)
#5: Purified (from human plasma) human Factor B (CFD) (1 pg/mbto 1.4

#6: Human Factor D-depleted serum (CFD-Dpl serum, 50% to 0.07%)

#7- Normal human serum (NHS, 50% 10 0.07%)

#8: Serum from a human 3MC patient GMC, 25% to 0.03%)

Captured Factor B3 was detected with a mouse IgG2a Fc version of anti-buman
mature Factor D-specific mAb 14A11. An HRP-labeled F(ab™)2 fragment donkey anti-
mouse IgG H&L antibody (Jackson ITmmunoResearch) was used to signal the detection
antibody, followed by development with TMB substrate {ThermoFisher).

Micro-titer ELISA plates (Maxisorb, Nunc), were coated with antibody clone 3C3
at a concentration of 3 ug/mL using coating buffer (PBS: 1.06 mM potassiumn phosphate
monobasic KH2PO4, 155 miM sodium chionde NaCl, 8.97 mM sodium phosphate dibasic
NaHPO4-TH20, pH7.4 (ThermoFisher). The plate was incubated overnight at 4°C. The
next day, the plate was washed 3 times with PBS buffer with 0.05% and Tween20
{(PBST). Residual protein binding sites were blocked by adding 250 pl of 1% bovine
serum albumen (BSA) in PBST (PBST-BSA) to each well in the plate and wncubated at

room temperature for 1 hour. The plates were then washed three times with PBST butter.
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3-fold Serial dilutions of samples #1-6 in a concentration range as shown above were
added to the plates and incubated for one hour at room temperature. Wells were then
washed three times. 100 uL of antibody clone 14A11 (diuted to 3 pg/mL in PBST-BSA)
was then added to each well and incubated for one hour at room temperature. The plates
were washed three times. 100 ul. of Horseradish Peroxidase labeled F(ab’)2 Fragment
Donkey anti-Mouse IgGG H&L antibody (Jackson ImmunoResearch), diluted 1:30,000,
was added to each well and incubated for one hour at room temperature. Wells were then
washed three times. 100 ul of room temperature TMB substrate solution
{ThermoFisher) was then added and incubated at room temperature for 5 minutes. 50 pl
of IN H:8(0 was added to stop the reaction. The absorbance was measured at 450 am

using Biotek Syunergy HT ELISA micro-titre plate reader.

Results:

FIGURE 13 graphically illustrates the detection of human and cynomolgus
monkey mature Factor D and Pro-Factor D with a combination of capture antibody 3CS
(anti-human/cyno Factor D) and detection antibody 14A171 {anti-human/cyno mature-
Factor D-specific) in an ELISA assay. As shown in FIGURE 13, binding of recombinant
human mature factor D (hu Mat CFD), Normal Human Serum (NHS) and purified buman
complement factor D (hu purif. CFD, Complement Technologies) far exceed binding of
recombinant human and cynomolgus pro factor D (hu pro CFD, ¢y Pro CFD), as well as
the plasma from a patient with 3MC syndrome (3MC}. Human factor Id depleted serum
(CFD-Dpl serurn) is non-binding. Recombinant cynomolgus mature factor P {ey Mat
CFD) and normal cynomolgus plasma (NCP) give less robust readouts than thetr buman

coroilaries.
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Example 7
This Example describes the generation of monoclonal antibodies that specifically

bind to human Pro-Factor D

Backeround/Rationale:

This Example describes the generation of anti-human Pro-Factor D-specific
antibodies. The antibodies described 1un this Example specifically bind to human Pro-

Factor D and do not bind to human mature Factor D.

Methods:

1. Construction of the Pro-Factor D Antieen

As shown in FIGURES 2 and 3, the pro-peptide of buman Factor D is “APPRGR”
(SEQ 1D N(O:4), corresponding to residues 20-25 of human full-length Factor D. A
synthetic peptide-KLH conjugate was generated comprising the amino acids 20-25 of
human complement
Factor D “APPRGR” (SEQ 1D N4}, with the addition of a C-terminal Cysteine to allow

for conjugation to KLH by Sulfo-SMCC linkage chemistry.

1. Immunization with the Pro-Factor D Antigen

BALB/c mice were immunized with the synthetic peptide-KLH conjugate
comprising the aminc acids 20-25 of human complement Factor D “APPRGR” (SEQ ID
N(O:4), with the addition of a C-terminal Cysteine to allow for conjugation to KLH by
Sulfo-SMCC linkage chemistry. The mice were immunized four times, subcutanscusly,
with 100 to 200 ub of adjuvant emulsions of peptide conjugate (50- 100 ug total protein
per injection. )

Serum samples from the immunized mice were prepared from retro-orbital bleeds

and tested by ELISA assay for the presence of antigen-specific antibodies capable of
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binding to plate-immobilized recombinant human Pro-Factor D (SEQ Iy NO:2Z) and
recombinant human mature Factor D {SEQ ID NG:3) as follows.

Recombinant human Pro-CFD-His or recombinant human mature CFD-His were
immobilized on Maxisorp™ ELISA plates at 1 pg/mb tn PBS, 100 ul/well, incubated
overnight at 4°C. Plate wells were then washed three times with 300 pul. PBS containing
0.05% Tween 20 (PBST), blocked for 1 hour at room temperature with 250 ul PBS
containing 1% BSA and washed again. Serum from mouse #2, taken after the third boost,
was diluted in PBST and allowed to bind for 1 hour at room femperature, then washed
three times in PBST.  An HRP-labeled goat anti-mouse IgG Fco antibody {(Jackson
ImmunoResearch) was then applied (100 ul/well), allowed to bind for 1 hour at room
temperature, and then washed three times with PBST. TMB substrate {Thermo Fisher)
{100 ub/well) was then applied and incubated for 5 minutes at room temperature. The
reaction was then stopped with 1N HaoSOs (50 ul/well). The plate was read for optical
density at 450 nM with a Biotek™ ELISA plate reader.

FIGURE 14 graphically illustrates a titration of the serum of a representative
mouse #2 (Ms2) after immunization with a synthetic peptide comprising “APPRGR”
(SEQ 1D NG:4) corresponding to amino actd residues 20-25 of human complement factor
I} in the presence of recombinant mature Factor I (hu mature CFD) or recombinant pro-
Factor B (hu proCFD}. As shown w FIGURE 14, the serum from representative mouse
#2 contains antibodies capable of selectively binding to pro-Factor ¥ as compared to
mature Factor D.

The mice showing the most favorable binding to pro-Factor D and the least
favorable binding to mature-Factor D (i.e, mouse #2) were selected for hybridoma
fusion. Three days prior to the fusion, mice were ireated subcutaneously with 50 pg of an
anti-CI240 agonist mAb in PBS (R&D Systems, Minneapolis, MN) to increase B cells
numbers {see Rycyzyn et al, Hybridoma 27:25-30, 2008}, The mice were sacrificed,
and the spleen cells were harvested and fused to a selected murine mveloma cell line

P3/NSI1-AG4-T (NS-1) {(ATCC No. TIB1&) using 50% polyethylene glycol or 50%
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polyethylene glycol plus 10% DMSO. The fusions generated hybridoma cells which
were plated in 96 well Nunc tissue culture treated plates containing HAT (hypoxanthine,
aminopterin and thymidine) medium to inhibit proliferation of non-fused cells, myeloma
hybrids and spleen hybrids. Hybridoma wells were fed by replacement of 80% of media
with fresh medium containing HAT supplement. After hybridoma selection, the culiure
supernatants were assayed for binding to recombinant human Pro-Factor B and mature

Factor I as described below.

2. Hybridoma Screening

Hybridoma supernatants were first screening for binding to immobilized
recombinant human pro-Factor . Hybridomas testing positive by ELISA for binding to
immobilized recombinant human pro-Factor D-His (n=6} (1¥9, 2A4, 13A10, 18F35, 20A1,
21H1) were then tested for binding to recombinant human mature Factor D.

The specificity of anti-human pro-CFD hybridomas were further analyzed as
follows. Hybridoma supernatants {(18F5, 1F0, 2A4, 20A1, 13A10, 21H1) were tested for
their ability to detect recombinant pro-Factor D or mature Factor D when captured by a
polyclonal goat anti-human factor D antibody AF1824 (R&D Systems) as follows.
ELISA plates were coated with polyclonal anti-human factor D antibody AF1824 (R&D
Systems). Hybridoma supernatants were diluted two-fold in PBS, 0.05% Tween 20
(PBST). Control samples included: Control supernatant from a hybridoma known to
bind to human MASP3 (aM3 35C1) was similarly diluted.  Control samples alsc
included: PBST, 1 pg/mi of Mouse IgG (Jackson Immunoresearch 015-000-003), and 1
pg/ml mouse monoclonal anti-human CFD (R&D Systems MAB1824). Hybridoma
supernatants and control samples were allowed to bind to captured pro or mature Factor
D for one hour at room temperature. After washing three times with PBST, 100 pl/well
of HRP-goat anti-mouse 1gG Fe gamma secondary antibody (Jackson ImnmunoResearch)
dituted in PBST was added and incubated for | hour at room temperature. After washing

three times with PBST, TMB substrate (ThermoFisher), 100 ul/well, was added. After 4
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minutes the reaction was stopped with 50 pL/well of 1N Ha8Oq, then read at 4500m on a
Biotek™ ELISA plate reader.

FIGURE 18 graphically tllustrates the resulis of a capture ELISA assay in which
hybridoma supernatants were screened for binding to human pro-Factor I or human
mature-Factor ¥ when captured by a polyclonal anti-Factor D antibody AF1824 (R&D
Systems).

As shown in FIGURE 15, out of 6 hybridomas tested, the supernatants from all 6
hybridomas (18F5, 1F9, 2A4, 20A1, 13A10, 21H1)
showed preferential binding to recombinant human pro-Factor D as compared to
recombinant human mature-Factor I3,

Hybridomas 18F5, 1F9, 2A4, 20A1, 13A10, 21HT were selected for DNA cloning

and recombinant antibody production.

Example 8

This Example describes the cloning and sequence analysis of anti-human pro-

Factor D-specific monoclonal antibodies.

Backeround/Rationale:

This Example describes the cloning and sequence analysis of antibodies produced
by the hybridomas showing preferential binding to the pro form of Factor D (1.e., 18FS,

1F9, 2A4, 20A1, 13A10, 21H1) described in Example 7.

Methods:

1. Cloning and punfication of recombinant antibodies

Positive hybridomas 18FS, 1F9, 244, 20A1, 13A10, 21H! were generated and
identified as described in Example 7. These hybridomas were subcloned by serial

dilution methods.
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The heavy chain and hight chain variable regions were cloned from the
hybridomas 18FS, 1F9, 2A4, 20A1, 13A10, Z1HT using RT-PCR and were sequenced.
Antibody-encoding sequences were amplified from total RNA with isotype-specific
reverse primers using the SMARTer™ RACE 57/37 kit (Takara Bio). After verifying the
sequences, the variable (V) regions were re-amplified with designed cloning primers and
cloned into expression vectors carrying etther the human 1gG4 heavy chain (SEQ ID
N7y and kappa light chain (SEQ 1D NO:72) constant regions or the mouse IgG2a
{SEQ ID NO:218) and kappa light chain (8EQ 1D NO:219) constant regions using the In-
Fuston HD™ cloning kit (Clontech). The expression constructs were co-transfected
transiently into Expi293 cells (Life Technologies), and after 5 days of culture, secreted
recombinant antibodies were purified from supernatants by protein A chromatography.

The sequences of the heavy chain variable regions and light chain variable regions
are shown in FIGURES 16A and 168, respectively ("SIN” = “SEQ ID NG.” in FIGURE
16A and FIGURE 16B), and are included below. The complementarity regions {CDRs)

and framework regions (FRs) of each are provided in TABLES 13-16 below.

Anti-haman pro-Factor D-specific antibodv Heavv Chain Variable Resion

{YH) sequences

FIGURE 10A shows an amino acid alignment of the heavy chain variable region
{VH) sequences for the anti-human pro-Factor D-specific clones: 18F5 VH (SEQ ID
N(:136), 1FO VH (SEQ ID NO:I3T), 2A4 VH (SEQ ID NO:138), 20A1 VH (SEQ ID
NO:139), 13A10 VH{SEQ ID NO 140y and 21HT VH (SEQ 1D NG 1413,

Presented below is the heavy chain variable region (VH) sequence for each anti-
human Pro-Factor-D-specific antibody. The Kabat CDRs are underlined.

ISES VH: SEQ 1D NG:136

EVEKLEESGGGLYQPGGSMKLSCVASGFTFONY WMSWVROSPEKGLEWVAEIRL

KSDNYATHYAESVKGKFTISRDDSKSRIYLOMNSLRGEDTGLYYCTNAWEFASWGOGTL

VIVSA
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RS VH SEQ D NG 137

EVKLEESGGGLVOQPGGSMELSCVASGFTRFGEY WMSWVYROQSPEKGLEWVAEIRL

KSENY AAHY AESVEGKFTISRDDSKSREYLOMNSLRGEDTGIY Y CTNAWFASWGQGTL

VIVSsA

2A4_VH SEQ 1D NO: 138

EVELEESGGGLYOQPGGSMKLASCVASGRFTFSTY WMSWVROSPEKGLEW VAEIRL

KSDNY ATHYTESVEGKFTISRDDSKSRLY LOMNSLRVEDTGIY Y CTNAWEFAYWGOGTL

VIVSA

20A1 VH SEQ 1D NGO 139

EVKLEESGGGLVOPGGSMELSCIASGFTFSIYWMSWVROQSPERKGLEWVAEIRLK

SENYATYYAESVKGKFISRDDSKSRLYLOMNSLRAEDTGIYYCTNAWERANWGOGTLVT

VSA

I3A10 VH SEQ 1D NQ: 140

DYVQLOESGPGLVEKPSOSLSLTOTVTGYSITSDY AWNWIRQFPGNKLEWMGYISY]

GUIGYNPSLKSRISITRDTSENGFFLHLNSVITGDTATYYCARNGAMBEWGQGISVTVSS

21HL VH SEQ D NG: 141

DVQLOESGPGLVKPSOSLALTOUTVTGYSITRDY AWNWIRQFPGNKLEWMGYISY

SGSTGYSPSLESRISITRDTSKNQFFLHENSVTTGDTATY Y CARNGAMBYWGQGISVTVS

S
TABLE 14 anti-human pro-Factor D-specitic Antibody VH Sequences (CDRs and FR
regions, Kabat)

Antibody | HC FR1 HC CDR1
18F5 BEVKLEESGGGLVOPGGSMEKLSCVASGEFTFG NYWMS

{(SEQ ID NO:148) (SEQ ID NO:149)
1F9 EVKLEESGGGLVOPGGSMEKLSCVASGEFTRG SYWMS

(SEQ 1D NG 148) {(SEQ D NO155)
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2A4 EVKLEESGGGLVQPGGSMKLSCVASGFTES TYWMS
(SEQ ID N(O:247) {(SEQ ID NO:158)
20A1 BEVKLEESGGGLVOPGGSMELSCIASGETES TYWMS
(SEQ ID NO:162) (SEG ID NO:138)
13A10 DVQLOESGPGLVEPSQSLSLTCTVTGYSIT SDYAWN
(SEQ D NO:166) (SEQ 1D NGO 167)
21H DVOQLQESGPGLVKPSQSLSLTCTVTGYSIT SBYAWN
{(SEQ ID N 166) (SEQ ID NO:167)
Antibedy | HC FR2 HC CDR2
185 WVRQSPEKGLEWVA EIRLKSDNYATHYAESVKG
(SEQ D NG 15G) (SEQIDNG:ISL
1Ko WYRQSPEKGLEWVA HEIRLKSDNYAAHYAESVK
(SEQ ID NG 150) G
(SEQ 1D NO:156)
2A4 WVYRQSPEKGLEWVA EIREKSDNYATHYTESVKG
{(SEQ ID N 1506) (SEQ ID NO:159)
2041 WVROSPERKGLEWVA EIRLKSENYATYYAESVKG
(SEQ D NO:15G) (SEQ 1D NQ:163)
13A10 WIROQFPGNKLEWMG YISYIGGIGYNPSLES
(SEQ ID NO:168) (SEQ ID NO:169)
21H WIRQFPGNKLEWMG YISYSGSTGYSPSLKS
{(SEQ ID NO:168) (SEQ ID NO:173)
Antibedy | HC FR3 HC CBR3
18FS KFTISRDDSKSRLYLOMNSLRGEDTGLYYCTN | AWFAS
(SEQ D NG:152) (SEQ D NGO 153
1F9 KFTISRDDSKSREYLOMNSLRGEDTGIYYCTN | AWFAS
(SEQ ID NO:1ST) {(SEQ ID NO:153)
2A4 KFTISRDDSKSRLYLOMNSLRVEDTGIYYCTN | AWFAY
(SEQ ID NO:160) (SEG ID NQ: 161
20A1 KFHSRDDSKSRLYLOMNSLRAEDTGIYYCUTN | AWFAN
(SEQ D NGO 164) (SEQ 1D NO:165)
13A10 RISITRDTSKNGFFLHLNSVTTGDTATYYCAR | NGAMDF
(SEQ ID NO:1706) (SEQ ID NO:171)
ZIH RISITROTSKNQFFLHLINSVTTGDTATYYCAR | NGAMDY
(SEQ D NG 170) (SEQID NG 174
Antibody | HC FR4
18FS WGEOGTLVTVSA
(SEQ ID NO:154)
1FY WGQGTLVTVSA
(SEQ 1D NO:154)
2A4 WGOQGTLVTVSA
(SEQ D NO:154)
20A1 WGEQGTLYTVSA
(SEQ ID NO:154)
13A10 WOOGISVTVAS

t

[

A
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(SEQ ID NO:172)

21H1 WGOGISVTVSS
(SEQ 1D NG:172)

Anti-human Pro-Factor D-specific antibody Light Chain Variable Hegion

{VL) sequences

FIGURE 16B shows an amino acid alignment of the light chain variable region
{VL)} sequences for the anti-human mature-Factor D-specific clones: I8F5 VL (SEQ ID
NG 142), 1F9 VL (SEQ D NO:143), 2A4 VL (SEQ ID NG:144), 20A1 VL (SEQ ID
NO:145), 13A10_VL (SEQ ID NO:146), and 21H1 VL (SEQ ID NO:147).

Presented below 1s the light chain variable region (VL) sequence for each anti-
human pro-factor-D-specific antibody. The Kabat CDRs are underlined. These regions

are the same whether numbered by the Kabat or Chothia system.

I8F3 VL. SEQ I NG (142

DIVMSQSPSSLAVSVGEKVTMSCMASQSLLY SKDOENY LAWY QOQKPGOSPKLLI

YWASTRESGVPDRFTGSGSGTDFTLTISSVKAEDLAVYYCLOYYTYPYTFGGOGTKLEIKR

19 VI SEQID NG 143

DIVMSQSPSSLTVSVGERKVTMSCMSSOSLLY SKDOENYLAWY QQEPGQSPTLLE

YWASTRESGVPDRFTGSGSGTRFTLTISSVKAEDLAVYYCLOYYTYPYTFGGOGTKLEIKR

2A4 VL SEQID NO:144

DIVMSQSPSSLAVSVGERKFTMSCKSSOSLLYSRDOENY LAWY QQOQPGOSPRLLYY

WASTRESGVPDRFTGSGSGTDFTLTISSVETEDLAVYYCLOYYSYPYTFGGUGTKLEIKR

20A1 VL SEQID NO: 145

DIVMSQSPSSLVVSVGERVTMSCKSSONLLY SRDOENY LAWY QOQKPGOSPNLLE

YWASTRESGVPDRFTGSGSGTDRSLTISSVKAEDLAVY YCLOYYSYPY TFGGGTRKLEMK

R
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DIVETOSPASLAVSLGQRATISCKASQSYV DY DGDRSYMNWYQOKPGOPPKLLIYD

ASNLESGIPARFSGSGSGTDFTLNHPVEEEDAATYYCQOSNEAPWTFGGGTKLEIKR

21HL VL SEQ 1D NG 147

DIVETOSPASLAVSLGOQRATISCKASQSYV DY DGDRSYMNWY QUKPGOPPKLLIYD

ASTLESGIPARFSGSGSGTDFRFTLNIHPVEEEDAATYYC

JNYEAPWIFGGGTKLEIKR

TABLE 15 anti-human pro-Factor D-specific Antibody VL Sequences (CDRs and FR
regions, Kabat and Chothia)

Antibody

LC FR1

LC CBRI

185

DIVMSOSPSSLAVSVGEKVTMSC
(SEQ 1D NG:175)

MESOQSLLYSKDOKNYLA
(SEQ ID NO:176)

{SEQ ID NO:179)

1F9 DIVMSQSPSSLTVSVGEKVTMSC MSSOSLLYSKDOKNYLA
(SEQ ID NO.131) (SEQ ID NO.176)
YA4 DIVMSOSPSSLAVSVGEKFTMSC KSSQSLLYSRDOKNYLA
(SEQ ID NO:183) (S3EQ ID NO-184)
J0A 1 DIVMSOQSPSSLVVSVGEKVTMSC KSSONLLYSRDOKNYLA
(SEQ ID NO:188) (SEQ ID NO:189)
13A10 | DIVLTQSPASLAVSLGQRATISC KASQSVDYDGDSYMN
(SEQ ID NO:193) (SEQ ID NO:194)
21HI DIVLTQSPASLAVSLGORATISC KASQSVDYDGDSYMN
(SEQ 1D NO:193) (SEQ ID NO:194)
Antibedy | LC FR2 LC CDR2
18F3 WYQOKPGOSPKLLIY WASTRES
(SEQ ID NO:177) (SEQ ID NO:178)
1¥9 WYQOQKPGQSPTLLIY WASTRES
(SEQ ID NO:182) (SEQ ID NO:178)
TA4 WYQQOPGQSPKLLIY WASTRES
(SEQ ID NO:185) (SEQ ID NO:178)
2041 WYQOKPGOSPNLLIY WASTRES
(SEQ ID NO:190) (SEQ ID NO:178)
13A10 | WYQQKPGQPPKLLIY DASNLES
(SEQ ID NO:195) (SEQ ID NO:196)
21H1 WYQOKPGOPPKLLIY DASTLES
(SEQ ID N(:195) (SEQ 1D NO.199)
Antibedy | LC FR3 LC CDR3
18FS GVPDRFTGSGSGTDFTLTISSVKAEDLAVYYC | LOYYTYPYT
(SEQ ID NO:179) (SEQ ID NO:180)
1F9 GVPDRFTGSGSGTDFTLTISSVKAEDLAVYYC | LQYYTYPYT

(SED [D NO:180)

-159-
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TA4 GVPDRFTGSGSGTDFTLTISSVKTEDLAVYYC | LOYYSYPYT
(SEQ ID NO:186) (SEQ ID NO:187)
20A1 GVPDRFTGRGRGTDFSLTISSVKAEDLAVYYC | LOYYSYPYT
(SEQ ID NO:191) (SEQ ID NO:187)
13810 | GIPARFSGSGSGTDFTLNIHPVEEEDAATYYC | QOSNEAPWT
(SEQ 1D NO:197) (SEQ ID NO:198)
21H1 GIPARFSGSGSGTDFTLNIHPVEEEDAATYYC | QONYEAPWT
(SEQ ID N 197) (SEQ 1D NO.200)
Antibody | LU FR4
18F5 FGGGTKLEIKR
(SEQ 1D NO:55)
1F0 FGGGTKLEIKR
(SBO ID NO:55)
YA4 FGGGTKLEIKR
(SEQ D NO:55)
20A1 FGGGTKLEMKR
(SEQ ID NG:192)
13410 | FGGGTKLEIKR
(SEQ ID NO:5%)
2THI FGGGTKLEIKR
(SEQ 1D NO:55)

TABLE 16: Consensus Sequences for anti-human pro-Factor D-specific HC CDRs:

Antibody Region Sequence
18FS HC-CDR1 NYWMS (SEQ 1D NO: 149)
1FS HC-CDR1Y SYWMS (SEQ ID NO:155)
2A4 HC-CDRI TYWMS (SEQ ID NO:158)
20A1 HC-CDR3 TYWMS (SEQ ID NO:158)
Ceonsensus | HC-CDRI XYWMS (SEQ 1D NO:201)
Wherein:
Xatpositon lisN, Sor T
18FS HC-CDR2 | FIRLKSDNYATHYAESVKG (SEQ ID NG 15D
1R HC-CDR2 EIRLEKSDNYAAHYAESVEG (SEQ 1D NO:156)
2A4 HC-CDR2 | FIRLKSDNYATHYTESVEG (SEQ 1D NO159)
20A1 HC-CDR2 EIRLKSENYATYYAHESVKG (SEQ ID NG 163)
Consensus | HC-CDRZ | EIRLKSXNYAXXYXESVKG (SEQ 1D NG:202)
Wherein:
Xatposiion Tis Dor E:
X at position 111s T or A,
X atposition 12is Hor Y,
X atposition idis Aor T
18F5 HC-CDR3 AWFAS (SEQ ID NO:153)
1R HC-CDR3 AWFAS (SEQ ID NG 153}
2A4 HC-CDR3 AWFAY (SEQ ID NO:161)

=160~
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20A1 HC-CDR3 AWFAN (SEQ 1D NG 165)
Consensus | HC-UDR3 | AWFAX (SEGQ 1D NO:203)
Wherein X at position 518 S, Y or N

TABLE 17: Consensus Sequences for pro-Factor D-specific LC CDRs:

Antibody | Region | Sequence

18FS LC-CDRI MSSOSLLYSKDOKNYLA (SEQ ID NO:176)

1F% LC-CDR1 MSSOSLLYSKDOQKNYLA (SEQ ID NO:176)

2A4 LC-CBR1 KSSQSLLYSRDGKNYLA (SEQ 1D NO:184)

20A1 LC-CBRI KSSONLLYSRDOKNYLA (SEQ 1D NO:189)

Consensus | LC-CDRI1 XSSQXLLYSXDOKNYLA (SEQ ID NO:204)
Wherein:

X at position 1 is M or K
X at position S is S or N
X atposition 10is K or R

18F5 LC-CBR2 WASTRES (SEQ D NG: 1783
1¥9 LC-CDR2 | WASTRES (SEQ ID NO:178)
2A4 LC-CBR2 WASTRES (SEQ ID NG: 178}
20A1 LC-CDR2 WASTRES (SEQ DY NG:178)
Consensus | LC-CDRZ 1 WASTRES (SEQ 1D NG:178)
18F5 LC-CDR3 LOYYTYPYT (SEQ ID NO:180)
1Fo LC-CDR3 LOYYTYPYT(SEQ ID NO:180)
2A4 LC-CDR3 LOYYSYPYT (SEQ ID NO:187)
20A1 LC-CDR3 LOYYSYPYT (SEQ 1D NG 1873

Consensus | LC-CDR3 LOYYXYPYT (SEQ D NO:205)
Wherein X at position Sis T or S

Nucleie acid sequences encoding pro-Factor D-specific monoclonal antibodies:

18F5_VH. SEQ ID NO:206

GAAGTGAAGCTTGAGGAGTCTGGAGGAGGCCTGGTGCAACCTGGAGG
ATCCATGAAACTCTCCTGTIGTAGCCTCTGGATTTACTTTCGGTAACTACTGGA
TGTCTTGGGTCCGCCAGTCTCCAGAGAAGGGGCTTGAGTGGGTTGCTGAAAT
TAGATTGAAATCTGATAATTATGCAACACATTATGCGGAGTCTGTGAAAGGG
AAGTTCACCATCTCAAGAGATGATTCCAAAAGTCGTCTCTACCTGCAAATGA
ACAGCTTAAGAGGTGAAGACACTGGACTTTATTACTGTACGAATGCCTGGTTT
GCTTCCTGGGGCCAAGGGACTCTGGTCACTGTCTCTGCA

1F9 VH: SEQ ID NO:207

GAAGTOAAGUTTGAGGAGTCTGOAGGAGGUTTGOGTGUAACCTGGAGG
ATCCATGAAACTCTCCTGTGTTGCCTCTGOGATTTACTTITCGGTAGCTACTGGA
TGTCTTGGOTCCGUCAGTCTCCAGAGAAGGOGCTTGAGTOGGOTTGCTGAAAT
TAGATTGAAATCTGATAATTATGCAGCACATTATGUGGAGTCTGTGAAAGGG

-161-
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AAGTTCACCATCTCAAGAGATGATTCCAAAAGTCOGTCTCTACCTGCAAATGA
ACAGCTTAAGAGGUGAAGACACTGGAATTTATTACTGTACGAATGCCTGHTT
TGCTTCCTGGGGCCAAGGGACTCTGGTCACTGTTTICTGCA

2A4 VH SEQ 1D NG.208

GAAGTGAAGCTTGAGGAGTCTOGGAGOAGGCTTGGTGCAACCTGOAGE
ATCCATGAAACTCTCCTGTOTTGCCTCTGGATTTACTTTCAGCACTTATTGGAT
GTCTTGOGTCCGCCAGTCTCCAGAGAAGGGOGUTTGAGTGOGTTGUTGAAATT
AGATTGAAATCTCGATAATTATGCAACACATTATACGGAGTCTGTGAAAGGGA
AGTTCACCATCTCAAGAGATGATTCCAAAAGTCGTCTCTACCTGUAAATGAA
CAGTTTAAGAGTTGAAGACACTOGAATTITATTATTGTACGAATGCCTGETTTG
CTTACTGGGGCCAAGGGACTCTGGTCACTGTCTCTGCA

20A1 VH: SEQ D NO:.209

GAAGTGAAGCTTGAGGAGTCTGGAGGAGGCTTGGTGCAACCTOGGAGE
ATCCATGAAACTCTCCTOTATTGUCTCTGGATTTACTTTCAGTACCTACTGOGAT
GTCTTGOOTCCGCCAGTCTCCAGAGAAGGGGUTTGAGTGOGTTGCTGAAATT
AGATTGAAATCTGAAAATTATOGCAACATATTATGCGGAGTCTGTGAAAGGGA
AGTTCATCATCTCAAGAGATOGATTCCAAAAGTCGTCTCTACCTGUAAATGAAL
AGCTTAAGAGCTGAAGACACTGGAATTTATTACTGTACGAATGCCTGGTTITGC
TAACTGGOGGCCAAGGGACTCTGGTCACTGTCTCTGCA

13A10 VH: SEO ID NO: 210

GATOTGUAGUTTCAGOGAGTCGHGACCTGGCUTGGTGAAACCTTCTCAG
TCTCTGTCCCTCACCTGCACTOTCACTOGGUTACTCAATCACCAGTGATTATGC
CTGGAACTGGATCCGUGCAGTTTCCAGGAAACAAACTGOAGTGGATGGGCTAC
ATAAGCTACATTGOGTGOGCATTGGUTACAACCCATCTCTCAAAAGTCGAATCTC
TATCACTCGAGACACATCCAAGAACCAGTTICTTCCTGCACTTGAATTCTGTGA
CTACTGGGGACACAGCCACATATTACTGTGCAAGAAACGOGGCTATGGACTT
CTGOGOTCAAGGAATCTCAGTCACCOGTCTCCTCA

21HI VH: SEQ ID NO:ZH

GATGTGCAGCTTCAGGAGTCGOGOACCTGGCCTGOTOAAACCTTCTCAG
TCTCTGTCCCTCACCTGCACTOTCACTOGUTACTCAATCACCAGTGATTATGC
CTGOGAACTGOATCCGGLAGTTTCCAGGAAACAAACTGGAGTGGATGGGCTAL
ATAAGTTACAGTOGGTAGCACTGGCTATAGCCCATCTCTCAAAAGTCGAATCTC
TATCACTCGAGACACATCCAAGAACCAGTTCTTCCTGCACTTGAATTCTGTGA
CTACTGGAGACACAGUCCACATATTACTGTGCACGAAACGGGGCTATGGACTA
CTGOGOTCAAGGAATCTCAGTCACCGTICTCCTCA

18FS VK SEQID NO 212

GACATTOTGATGTCACAGTCTCCATCCTCCCTAGCTGTGTCAGTTGGAG
AGAAGGTTACTATGAGUTGCATGTCCAGTCAGAGCUTTTITATATAGTAAAGA
TCAAAAGAACTACTTGGCCTGOTACCAACAGAAACCAGGGCAGTCTCCTAAA
CTGCTGATTTACTOGOCATCCACTAGGGAATCTGOGGGTCCCTGATCGCTTCALC
AGGCAGTGGATCTOGOOACAGATTTCACTCTCACCATCAGCAGTGTGAAGOGCT
CAAGACCTGGCAGTTTATTACTGTCTGCAATATTATACCTATCCGTACACGTT
COGAGOGGGGGACCAAGUTGGAAATAAAACGE
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1Fo VI SEQ D NQ:213

GACATTGTGATGTCACAGTCTCCATCCTCCCTAACTGTGTCAGTTGGAG
AGAAGOTTACTATGAGCTGCATGTCCAGTCAGAGCCTTTTATATAGTAAAGA
TCAAAAGA ACTAC TTGGCCTGGTACCAACAGAAACCAGGGCAGTCTCCTACA
CTGCTGATTTACTGOGUATCCACTAGGGAATUTGGGGTCUCTGATUGUTTCAL
AGGCAGT%(JATQTG(}GAQA(HATTTLACTCTCALC ATCAGCAGTGTGAAGGCT
GAAGACCTGGCAGTTTATTACTGTICTGCAATATTATACCTATCCGTACACGTT
CGOAGGUGGGACCAAGCTGGAAATAAAACGG

2A4 VK SEQID NG 214

GACATTOTOATOTCACAGTCTCCATCCTCCCTAGCTOTGTCAGTTGGAG
AGAAGTTTACTATGAGCTGCAAGTCCAGTCAGAGUCCTTTTATATAGTCGCGAT
CAAAAGAACTACTTGGCUTGOTACCAGCAGCAACCAGGGUCAGTCTCCTAAALC
TTCTGATTTACTOGGGCATCCACTAGGGAGTCTGOOGOTCCCTGATCOCTTCACA
GGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTGTGAAGACTG
AAGACCTOGCAGTTITATTACTGTCTCCAATATTATAGCTATCCOGTACACTYTTC
GGAGGGOGGGACCAAGUTGGAAATAAAACGG

20A1 VK SEOQO D NG:215

GACATTGTGATGTCACAGTCTCCATCCTCCCTAGTTIGTGTCAGTTIGGAG
AGAAGGTTACTATGAGCTGTAAGTCCAGTCAGAACCTTTTATATAGTAGGGA
TCAAAAGAACTACTTGOGCCTOGTACCAGCAGAAACCAGGGCAGTCTCCTAAL
TTGCTGATTITACTGOGCATCCACTAGGGAATCTGGGGTCCCTGATCGLTTCALC
AGGCAGTGGATCTGGOGACAGATTTICTCTCTCACCATCAGCAGTOTGAAGGOT
GAAGACCTGGCAGTTTATTACTOGTCTCCAATATTATAGCTATCCGTACACGTT
CGGAGGGGGGACCAAGUCTGGAAATGAAACGG

13A10 VK SEQID NG:216

GACATTGTGCTGACCCAATCTCCAGCTTCTTIGGCTGIGTICTCTAGGGC
AGAGGOGCCACCATCTCCTGCAAGGCCAGCCAAAGTOGTTGATTATGATGOGTGA
TAGTTATATGAACTGGTACCAACAGAAACCAGGACAGCCACCC /%A ACTCCTC
ATCTATGATGUATCCAATCTAGAATCTGOGGATCCCAGCCAGGTTTAGTGGCA
OTGGOTCTGGGACAGACTTCACCCTCAACATCCATCCTGTGGAGGAGGAGGA
TGCTGCAACCTATTACTGTCAGCAAAGTAATGAGGCTCCGTGGACGTTCGGT
GOAGGCACCAAGCTGOAAATCAAACGEG

2151 VK SEQ ID NO:217

GACATTOGTGUTGACCCAATCTCCAGCTTCTTTGGUTOTOTCTCTAGGGC
AGAGGGCC ACCATCTCCTGCAAGGCCAGCCAAAGTGTTGATTATGATGOTGA

TAGTTATATGAACTGGTACCAACAGAAACCAGGACAGUCCACCCAAACTCCTC

ATTTATGATGCTTCCACTCTAGAATCTGOUGATCCCAGUCAGOTTTAGTGGUAG
TGGGTCTOGGUACAGACTTCACCCTCAACATCCATCCTGTGGAGGAGGAGGAT
GCTGCAACCTATTACTOGTCAGCAAAATTATGAGGUTCCOGTGGACGTTOGHGTG
GAGGCACCAAGCTGGAAATCAAACGG
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Example 9

This Example describes the functional characterization of recombinant purified

anti-human pro-Factor D-specific antibodies tn several i vifro assays.

Backeround/Rationale:

This Example describes the functional characterization of recombinant anti-
human pro-Factor D-specific monoclonal antibodies that were generated as described in
Examples 7 and B for binding to human pro-Factor 3 and binding to buman mature-

Factor D.

Methods:

i. Purified recombinant antibodies: binding to immoebilized pro-Factor D and
mature Factor D

Monoclonal anti-human pro-CFD antibodies 18F5, 1F9, 2A4, 20A1, 13A10, and
21H1 were made recombinantly on a human IgG4 tramework as described in Example 8.
These antibodies showed preferential binding by ELISA as hybridoma supernatants on
immobilized recombinant human pro-Factor D (as described in Example 7) and were re-
tested as recombinant antibodies for their ability to bind to immobilized recombinant
human mature Factor D or recombinant human pro-Factor D as described below.

Purified, recombinant antibodies 18F5, 1F9, 2A4, 20A1, 13A10, and 21HI were
serially diluted 1n PBST from 3 pg/ml in 3-fold dilutions on ELISA plates coated with 1
ug/ml recombinant human pro-Factor D and mature-Factor D and blocked with PBS, 1%
BSA  Control purified antibodies were hikewise diluted and included: Rat monoclonal
anti-mouse CFD (R&D Systems MABS3430), Monoclonal mouse anti-human CFD (R&D
MABI18241, Rat IgG (Jackson ImmunoResearch 012-000-003) and Mouse IgGG (Jackson
ImmunoResearch 015-000-003). After a 1 hour incubation, the plates were washed and
an HRP-tagged anti-mouse, rat or human secondary antibody {Southern Biotech 9230-05)

was added and incubated for an hour, followed by a wash, then TMB substrate
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{ThermoFisher). The reaction was stopped with addition of 1IN H:SOs4, and read at

Results;

FIGURE 17A graphically illustrates the detection of recombinant human pro-
Factor D with numerous candidate anti-human pro Factor-D-specific antibodies. As
shown 1n FIGURE 17A, all the purified antibodies tested, namely, 18F5, 1F9, 2A4,
20A1, 13A10, and 21H1T were capable of detecting the pro form of Factor B3

FIGURE 178 graphically illustrates the detection of recombinant human mature-
Factor D with numerous candidate anti-human pro Factor-D-specific antibodies.  As
shown in FIGURE 17B, none of the purified antibodies tested, namely, 18F5, 1F9, 2A4,
20A1, 13A10, or 21H1, were capable of detecting the mature form of Factor D Control
samples included rat IgG and mouse IgG, which bind neither human pro or mature Factor
D. Two forms of commercial anti-Factor D antibodies were tested, namely MABS430
and MAB18241. Both of these commercial antibodies lack specificity for either pro or

mature human Factor D,

EQJ

Further Analysis of purified recombinant anti-pro-Factor D-specific
antibody 21H1: Specificity and Sensitivity

A, Dietection of recombinant human pro-Factor D and mature Factor D

Methods:

Purified, recombinant anti-pro Factor D-specific antibody 2THT (human 1gG4 Fo)
was tested i a sandwich ELISA format as the coating/capturing antibody.  After
overnight itucubation, blocking and washing, recorobinant human pro-Factor D and
mature-Factor B were diluted to 2 pg/ml normal human plasma, then subsequently in
PBST-BSA. A control of no additional Factor D was treated similarly. Assay wells were
incubated for 1 hour at room temperature, then washed three times with PBST. Captured
molecules were detected with 0.1 ug/mL biotin-labeled, affinity punfied, goat polyclonal

antibody raised to human mature Factor D (R&D BAF1824) w PBST-BSA.  After
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incubation and washing HRP-tagged Streptavidin was added, incubated, and washed,
followed by TMB substrate (ThermoFisher). The results are shown in FIGURE 18,

Results:

FIGURE 18 graphically illustrates the detection of recombinant pro-Factor I and
mature (active} Factor D in an ELISA assay with recombinant anti-pro-Factor D antibody
21H1 as the coating antibody and goat polyclonal anti-Factor B antibody BAF1824
(R&D Systems) as the detection antibody. As shown in FIGURE 18, there is greater
signaling in the presence of mature Factor Id than for buffer and matrix (No Factor I3}
mAb 21H1 continues to detect pro-Factor D out to the lowest concentration tested
{0.46ng/ml}, while the matrix or mature Factor I3 signaling is at background levels at
10ng/mi. These results demonsirate that the specificity of the assay is due to the anti-pro
Factor D-specific antibody, 21H1.

B. Analvsis for the presence of human pro-Factor B in Human Serum

Methods:;

Puritied, recombinant anti-pro-Factor D-specific antibody 2TH1 (human 1gG4 Fc)
was tested v a sandwich ELISA format as the coating/capturing antibody.  After
overnight incubation of 1 pg/ml 21H1 antibody, plates were blocked and washed, and
recombinant human pro-Factor D (Pro-CFD) was diluted to 1 pg/ml in 50% Normal
Human Plasma (NHP}, 50% Normal Human Serum (NHS) or 50% Factor D Depleted
Serum (Bf-Dpl serum), then subsequently in PBST-BSA. Controls of no additional
Factor 1D in sera were treated simtlarly (unspiked). Assay wells were incubated for 1 hour
at room temperature then washed three times with PBST. Captured molecules were
detected with 0.1 ug/ml biotin-labeled, affinity purified, goat polyclonal antibody raised
to human mature Factor D (R&D BAFI1824) in PBST-BSA. After incubation and
washing, HRP-tagged Streptavidin was added, incubated, and washed, followed by TMB

substrate. The results are shown in FIGURE 19,
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Results:

FIGURE 19 graphically illustrates the amount of pro-Factor D present in normal
human plasma (NHP}, normal human serum (NHS} or Factor-D-depleted serum (Df-Dpl
serum} as determingd in an ELISA assay with anti-Pro-Factor D antibody 21H1T as the
coating antibody and goat polyclonal anti-Factor D antibody AF1824 (R&D Systems) as
the detection antibody. As shown in FIGURE 19, positive signaling resulis from the
spiking of recombinant pro-Factor D into diluent, normal human plasma, normal human
serum, or factor D-depleted serum. Very low to no signaling occurs with unspiked

normal human plasma, normal human serum, or factor B-depleted serum.

. Analvysis for the presence of human pro-Facior D in Test Serum Samples

Methods:;

Puritied, recombinant anti-pro-Factor D-specific antibody 2TH1 (human 1gG4 Fc)
was tested in a sandwich ELISA format as the coating/capturing antibody with Normal
Human Serum (NHS, Complement Technologies), Clg-Depleted Serum (Clg-Dpl,
Complement Technologies A399), Factor D-Depleted Serum (Df-Dpl, Complement
Technologies FactorD-Dpl) and 3MC-syndrome patient serum (Patient 3, deficient in
MASP-3 activity, kindly provided by Dr. Wilhelm Schwaeble}. After overnight
incubation of 1 pg/mb 21HI anttbody in PBS, blocking and washing, sera were diluted
1:10 in PBST-BSA, then subsequently 2-fold in PBST-BSA. Assay wells were incubated
for 1 hour at room temperature, then washed three times with PBST. Captured molecules
were detected with 0.1 pg/mb biotin-labeled, affinity purified, goat polycional antibody
raised to human mature Factor D (R&D BAF1824) in PBST-BSA. After incubation and
washing, HRP-tagged Streptavidin was added, incubated, and washed, followed by TMB
substrate {ThermoFisher).

Results:

FIGURE 20 graphically illustrates the amount of pro-Factor D present in Normal

Human Serum (NHS), Clg-Depleted Serum (Clg-Dpl), Factor D-Depleted Serum (Df-
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Factor D antibody 21H1 as the coating antibody and goat polyclonal anti-Factor D
antibody AF1824 (R&D Systems) as the detection antibody. While Normal Human
Serumy and human serum depleted of Factor B or Clg have very low signaling when
dituted 10-fold and beyond, serum from a 3MC syndrome patient results in strong
detection of pro-Factor I

Conclusion:

As described in Examples 7-9, the inventors have generated Pro-Factor D-specific
monocional antibodies that specifically bind to Pro-Factor B and do not bind to mature
Factor I». As further described tn Examples 10-12, the level of Pro-Factor I3 correlates
with alternative pathway activity, therefore, Pro-Factor D-specific monoclonal antibodies
may be used to measure the level of Pro-Factor D as a surrogate endpoint in a diagnostic
assay to assess the level of alternative pathway activation in a mammalian subject. As
further deseribed herein in Example 12, the Pro-Factor DB-specific monoclonal antibodies
may be used as a pharmacodynamic (PD) measurement of MASP-3 inhibition in a subject
treated with a MASP-3 inhibitor, which may be used to determine efficacious dosing of a

MASP-3 inhibitor,

Example 10:
This Example describes the generation of humanized antibodies that bind to
MASP-3 and inhibit the maturation of pro-Factor Id o factor D and thereby inhibit the
Alternative Pathway.

Backeround/Rationale:

As shown tn FIGURE 1 and described herein, it has been determined that MASP-
3 1s required for the conversion of pro-Factor I3 to Factor 13, therefore MASP-3 i3 a key
regulator of the alternative pathway of complement (APC). Numercus high-affinity anti-
MASP-3 mnhibitory monoclonal antibodies have been generated as described in

WO2018/026722, hereby incorporated herein by reference.  As further described in
¥ p 3
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WO2018/026722, several representative MASP-3 inhibitory antibodies {(e.g., 415, 1012
and 13B1) were humanized. Representative humanized MASP-3 inhibitory antibodies
are described below.

Presented below is the heavy chain variable region (VH) and light chain varniable
region (VL) sequence for representative bumanized MASP-3 inhibitory antibodies. The

Kabat CDRs are underlined.

haxs-14-1-NA_VH (SEQ 1D NO:220)
QVOLVOSGAEVKEKPGASVKVECKASGYTFTIDDINWVRQAPGQGLEWIG

WIYPRDDRIKYNDKFKDKATLTVDTSSNTAYMELSSLRSEDTAVYYCSSLEDTY
WOQOTLVTVSS

h4D5-14-1-NA VL (SEQ D NO:2213

DIVMTOSPDSLAVSLGERATINCESSOSLLASRTREKNYLAWYQOKPGOPP
KLEIYWASTRESGVPDRESGSGSOGTDFTLTISSLOQAEDVAVYYCKQSYNLYTFGQ
GTKVEIKR

14D5-19-1-NA VH (SEQ 1D NO:222)

QVOLVQSGAEVKKPGASVKVSCKASGY TFTIDDINWVRQAPGQGLEWIG
WIYPRODRTKYNDKFKDRATLTVD TSSNTAYMELSSLRSEDTAVYYCSSLEDTY
WGQGTLVTVSS

h4D5-19-1-NA VL (SEQ ID NO:2213

DIVMTOSPDSLAVSLGERATINCESSOSLLASRTRKNYLAWYQOQKPGQOPP
KLLIYWASTRESGVPDRFSGSGSGTDFTLTISSLOQAEDVAVYYCKQSYNLYTFGQ
GTKVEIKR

R10D12-45-21-GA_VH(SEQ ID NO:223)

QIQLVQSGSELKKPGASVKVSCKASGYIFTSYGMSW VROAPGKGLKWM
GWINTYSGYPTYADDFKGRFVFSLDTSVRTPYLOISSLKAEDTAVYFCARGGEA
MDYWGQGTLYTVSS

-169-



WO 2022/040149 PCT/US2021/046250

R10D12-45-21-GA_VL (SEQ ID NO:224)

DVLMTQTPLSLSVIPGOPASISCKSSOSLLDSDAKTYLNWLLORPGQSPKR
LIYLVSKLDSGVPDRFSGSGSGTDFTLEISRVEAEDVGVY YCWQGTHFPWTFG(
GTKVEIKR

R10D12-49-21-GA_VH(SEQ ID NO:225)

QIQLVQSGSELKKPGASVKVSCKASGYIFTSYGMSW VROAPGKGLKWM
GWINTYSGVYPTYADDFKGRFVFSLDTSVRTPYLOQISSLKAEDTATYFCARGGEA
MDYWGQGTLYTVSS

110D12-49-21-GA VL (SEQ 1D N(:224)

DVEMTQTPLSLSVTPGQPASISCKSSQSLLDSDAKTYENWLLORPGQSPKR
LIVLVSKLDSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCWOOGTHEPWTIFGQ
GTKVEIKR

hi3Bi-9-1-NA VH (SEQ 1D NG:226)

GEILPGTOSTNYAQKFOGRATFTADSSTSTAYMELSSLRSEDTAVY YCLREEDVW
GOQGTLVTVSS

h13B1-9-1-NA_VL (SEQ ID NO:227)

DIVMTQSPDSLAVSLGERATINCKSSOSLLASRTREKNYLAWYQQKPGQPP
KLLIYWASTRESGVPDRFSGSGSGTDFTLTISSLOAEDVAVYYCKOSYNIPTFGOG
TKVEIKR

B13BI-10-1-NA_VH (SEQ ID NOG:228)

QVOLVOSGAEVKKPGASVKVECKASGYTFTGEKWIEWVROAPGOQGLEWI
GEILPGTONSINYNEKFKGRATFTADSSTSTAYMELSSLRSEDTAVYYCLRSEDYW
GQOTLVTVSS
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R13B1-10-1-NA_ VL (SEQ ID NC.227)

DIVMTQSPDSLAVSLGERATINCKSSOSLLASRTRKNYLAWYQOKPGQPP
KLLIYWASTRESGVPDRFSGSGSGTDFTLTISSLOQAEDVAVYYCKQSYNIPTFGQG
TKVEIKR

TABLE 18 anti-human MASP-3-specitic mAb HC CDRs:

Aniibody Region Sequence
h4D5-14-1 NA HC-CDRI TRDIN (SEQ 1D NO:229)
h435-19-1 NA HC-CDRI TDDIN (SEQ 1D NO:229)

h10D12-45-21-GA | HC-ChRI SYGMS (SEQ 1D NO:230
hi0D12-49-21-GA | HC-CDRI SYGMS (SEQ 1D NG:230)

hi3B1-9-1-NA HC-CBRI GEWIE SEQ ID NG:231

hi3B1-10-1-NA HC-CDRI1 GRKWIE (SEQ 1D NOG:23D

h4D3-14-1 NA HC-CDR2 WIYPRDDRTKYNDKFKD (SEQ ID N(:2323
h4D35-19-1 NA HC-CDR2 WIYPRDDRTKYNDKFKD (SEQ 1D NO:2323
h10D12-43-21-GA | HC-CDR2 WINTYSGVPTYADDFEG (SEQ D NO:233)
hi0D12-49-21-GA | HC-CDR2 WINTYSGVPTYADDERKG (SEQ 1D NO:233)
hi3Bi-9-i-NA HC-CDRZ FILPGTGSTNY AQRKFQG (SEQ 1D NO:234)
bi3B1-10-1-NA HC-CDR2Z EHLPOTGSINYNEKFKG (SEQ 1D NO:235)
h4D5-14-1 NA HC-CDR3 LEDTY {SEQ I3 NO:236)

h4D5-19-1 NA HC-CDR3 LEDTY (SEQ 1D NO:236)

hi0D12-43-21-GA | HC-CDR3 GGEAMDY (SEQ 1D NO:237)
hi0D12-49-21-GA | HC-CDR3 GGEAMDY (SEQ 1D N{O:237

hi3B1-9-i-NA HC-CDR3 SEBDV (SEQ ID N(G:238)
hi3B1-10-1-NA HC-CDR3 SEDV (SEQ 1D NO:238)

TABLE 19 anti-human MASP-3-specitic mAbs LC CDRs:

Antibody Region Sequence
h4D5-14-1 NA LC-CDRI KSSOSLLASRTRENYLA (SEQ D NO:23%
hdD5-10-1 NA LC-CDRY KSSOSLLASRTRENYLA (SEQ D NO:239)

hioD12-45-21-GA | LC-CDRI KSSOSLLDSDAKTYLN (SEQ ID NO:240)
hi0P12-49-21-GA | LC-CBRI KSSQSLLDSDAKTYLN (SEQ ID NG 2403

h1381-9-1-NA LC-CDRI1 KSSOSLLASRTRENYLA (SEQ 13 NO:Z39)
hi3B]-10-1-NA LC-CDR1 KSSOSLLASRTRKNYLA (SEQ 1D NG:23%)
h4D5-14-1 NA LE-CBR2Z WASTRES (SEQ {D NO:17%)
h4D5-10-1 NA LC-CDR2 WASTRES (SEQ D NO:178)

hi0D12-45-21-GA | LC-CDR2 LVSKLDS (SE( ID NO: 2413
hi0D12-49-21-GA | LC-CDR2 LVSKLDS (SEQ ID NO241

h13B1-9-1-NA LC-CDR2 WASTRES (SEQ 1D NO:/ 178}
hi3B]-10-1-NA LC-CDR2 WASTRES (SEQ ID NG: 178)
haD5-14-1 NA LC-CDR3 KOSYNLYT (SEQ 1D NO:2420)
h4D3-19-1 NA LC-CDR3 KOSYNLYT (SEQ ID N(:242)

h10D12-45-21-GA__ | LC-CDR3 | WOGTHFPWT (SEQ 1D ND243)
h10D12-49-21-GA | LC-CDR3 | WQGTHFPWT (SEQ 1D NO:243)
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hi3B]-9-1-NA LC-CDR3 KOSYNIPT (SEQ 1D NO:244)
hi3B1-16-1-NA LE-CDR3 KOSYNIPT (SEQ 1D NG:244)

TABLE 28: Representative humanized high affinity MASP-3 inhibitory antibodies;

MASP-3 Antibody | Heavy Light Heavy Chatn: Light Chain:
Reference No. Chain Chain CDR1, CDR2, | CDRI; CDRZ;
Variable | Vanable CDR3 CDR3
Region Region aa | (SEQ 1D NOs) {SEQ ID NQOs)
aa (SEQ ID NG}
(SEQ D
NOY
h4D5-14-1-NA 220 221 229,232,236 239, 178,242

h4D5-19-1-NA 222 221 229,232,236 239, 178, 242
hi10D12-45-21-GA | 223 224 230,233, 237 240, 241, 243
h10D12-49-21-GA | 225 224 230,233, 237 240, 241, 243
h13B1-9-1-NA 226 227 231,234, 238 239, 178, 244
hi3B1-10-1-NA 228 227 231,235,238 239,178,244

In some embodiments, the variable light chain and heavy chain fragments of the MASP-3
inhibitory antibodies were isolated tn a full-length 2G4 format as follows: In some
embodiments, the chimeric mAbs were fused to the buman 1g(G4 constant region (SEQ ID
N(R70)  In some embodiuments, the chimeric mAbs were fused to the human IgG4
constant region which contains the stabilizing S228P amino acid substation {(SEQ ID
N(71) In some emboduments, the chimeric mAbs were fused to the human IgG4
constant region which contains the S2ZZ8P amino acid substitution and also a mutation
that promotes FcRn interactions at low pH (SEQ 1D N(O:245).

As further described 10 WO2018/026722, high affinity MASP-3 mnhibitory antibodies
13B1, 10D12 and 4135 completely inhibit the alternative pathway in mammalian subjects
such as rodents and non-primates at molar concentrations less than the concentration of
the MASP-3 target {(e.g., at a molar ratio of from about 1:1 to about 2.5:1 (MASP-3 target
to mAb) (see in Examples 11-21).  As described in Example 11, a single dose
administration of a high affinity MASP-3 inhibttory antibody, mAb 13B1, to mice led to
near-complete ablation of systemic alternative pathway complement activity for at least

14 days. As further described in Example 12, in a study conducted in a well-established
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antmal model associated with PNH it was demonstrated that mAb 13B1 significantly
improved the survival of PNH-like red biood cells and protected PNH-like red blood cells
significantly better than did 5 tnhibition. As described 1 Example 13, it was further
demonstrated that mAb 13B1 reduced the incidence and severity of disease in a mouse
model of arthritis. As further described in WO2018/026722, representative high affinity
MASP-3 inhibitory mAbs 13B1, 10D12 and 415 are highly effective at blocking the
alternative pathway in primates. Single dose administration of mAb 1381, 10D12 or 4DS
to cynomolgus monkeys resulted in sustained ablation of systemic alternative pathway
activity lasting for approximately 16 days. The extent of alternative pathway ablation in
cynomolgus monkeys treated with high affinity MASP-3 inhibitory antibodies was
comparable to that achieved by factor D blockade in vifre and in vive, indicating
complete blockade of factor B conversion by the MASP-3 inhibitory antibodies.
Therefore, high aftinity MASP-3 inhibitory mAbs have therapeutic utility in the treatment
of patients suffering from diseases or disorders related to alternative pathway
hyperactivity, such as, for example, wherein the disease or disorder related to alternative
pathway hyperactivity {also referred to as alternative-pathway disease or disorder) is
selected from the group consisting of paroxysmal nocturnal hemoglobinuria (PNH}, age-
related macular degeneration (AMID, including wet and dry AMD), ischemia-reperfusion
injury, arthritis, disseminated intravascular coagulation, thrombotic microangiopathy
{including hemolytic uremic syndrome (HUS), atypical hemolviic uremic svndrome
(aHUS),thrombotic thrombocytopenic purpura (TTP) or wransplant-associated TMA},
asthima, dense deposit disease, pauci-imniune necrotizing crescentic glomerulonephritis,
traumatic brain injury, aspiration pneumonia, endophthalmitis, neuromyelitis optica |
Behcet’s disease, multiple sclerosis, Guillain Barre Syndrome, Alzheimer’s disease,
Amylotrophic lateral sclerosis {ALS), lupus nephritis, systemic lupus erythematosus
{SLE), Diabetic retinopathy, Uvettis, Chronic cbstructive pulmonary disease (COPD), O3
glomerulopathy, transplant rejection, Graft-versus-host disease (GVHD), hemodialysis,

sepsis, Systemic inflammatory response syndrome (SIRS), Acuie Respiratory [Dhstress

-173-



WO 2022/040149 PCT/US2021/046250

Syndrome {(ARDS), ANCA vasculitis, Anti-phospholipid syndrome, Atherosclerosis, IgA

Nephropathy and Myasthenta Gravis.

Example 1 1:
Analysis of Factor B in Cynomolgus Monkey Samples before and after Treatment
with a representative MASP-3 inhibitory antibody (13B1) in an immunoassay using

mature Factor D-specific antibody 14A11 as a detection antibody.

Backeround/Rationale:

As described in Example 10, numercus high affinity MASP-3 inhibitory antibodies have
been generated that are capable of inhibiting steady-state (resting} pro-factor D
maturation iz vive, This Example describes an analysis of the status of Factor D (i.e, the
amount of mature Factor-B) in cynomolgus monkeys after treatment with a representative
high affinity MASP-3 inhibitory mAb 13B1, which is known to be capable of inhibiting

APC activity in a non-human primate.

Methods:

Inn this study, 9 cynomolgus monkevs (3 animals per mAb condition) were given a single
5 mg/kg intravenous dose with one of three representative high affinity MASP-3
inhibitory antibodies: 405, 10D12, or 13B1 (Ig(G4 constant regton). Plasma (EDTA) and

serum samples were collected at regular intervals over a period of three weeks or longer.

Plasma samples from a single dose of 13B1 in cynomolgus monkey were tested for the
amount of mature Factor D as follows. ELISA plates were coated overnight with 3
ug/mL of anti-human/cyno Factor B mAb 3C5 (human IgG4) which binds to both human
pro-Factor D and mature-Factor I3 The plates were washed, blocked, and loaded with
20-told dilutions of study samples and incubated at room temperature for 1 hour. After

washing, a 3 pug/mL solution of mature Factor D-specific antibody 14A11 was added and

-174-



WO 2022/040149 PCT/US2021/046250

incubated tor 1 hour. After washing, an HRP-labeled secondary antibody (HRP-labeled
F(ab’)2 Fragment Donkey anti-Mouse IgG H&L antibody (Jackson ImmunoResearch))
was used to signal the detection antibody, followed by development with TMB
{ThermoFisher). Samples were interpolated from a 4-parameter logistics curve of
cynomolgus recombinant mature Factor D dilutions. The results are shown i FIGURE

2iA and FIGURE 21B.

Results:

FIGURE 21A graphically illustrates the amount of mature Factor I¥ in a cynomolgus
monkey over a time period after treatment with representative anti-MASP-3 inhibitory
mADb 13B1. Asshown in FIGURE 21 A, the level of mature Factor 3 drops to a fow level
within 24 hours after administration of the MASP-3 mAb and remains low for about 500
hours post treatment.

FIGURE 218 graphically illustrates the standard curve as determined from a 4-parameter
fogistics curve of cynomolgus recombinant mature Factor D dilutions.  The sample
readouts were interpolated from this standard curve, and graphed as ug/mi of cynomolgus

mature factor I3,

The results in this Example demonstrate that an inumuncassay ufilizing an antibody
specific for mature Factor D may be used to monitor the serum level of mature Factor D
after treatment with a MASP-3 ishibitory antibody that inhibits the conversion of pro-

Factor D to mature Facior D.

Example 12
Analysis of the pharmacology of representative anti-MASP-3 mAb (13B1) in
cynomolgus monkeys as part of a single-dose pharmacolinetic (PK)  and
pharmacodynamic (PD) study.

Backeround/Rationale:
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As demonstrated in Example 11, an immunoassay utilizing an antibody specific
for mature Factor B may be used to monitor the serum level of mature Factor D after
treatment with a MASP-3 inhibitory antibody that inhibits the conversion of pro-Factor
to mature Factor 1. This Example describes the use of an immunoassay utilizing an
antibody specific for mature Factor D 1o quantitate the plasma concentration of mature
Factor D in a single-dose pharmacokinetic (PK} and pharmacodynamic (PD) study wn
female cynomolgus monkeys.

Methods:;

The pharmacology of anti-MASP-3 mAb 13B1 in monkeys was explored as part
of a single-dose pharmacokinetic (PK)} and pharmacodynamic (PD) study in female
cynomolgus monkeys. mAb 13B1 was administered by subcutaneous (ST} injection at
0.5 mg/ke, 1.5 mg/kg, or 5 mg/kg; or by intravenous (IV}) bolus injection at 5 mg/'kg or
100 mg/kg. Each study group contained 3 monkeys. Serial blood samples were collected
for the assessment of PK and PD from pre-dose out to 1344 hours (8 weeks) post-dose.

The effect of mAb 13B1 on alternative pathway activity was assessed by the
quantitation of mature Factor D in an ELISA assay and also by using an ex vive Factor Ba
activity assay. The concentration of Factor Ba produced upon stimulation was calculated
by the subtraction of Factor Ba concentration in unstimulated samples from the Factor Ba
concentration 1o stimulated samples. A decrease in mature {i.e., active) Factor B plasma
concentration and a decrease in stimulated Factor Ba concentration are indicative of
mAb13B1 PD activity Mature Factor D plasma concentration data and stimulated Factor
Ba concentration were sumimarized by timepoint and dose group using mean, median,
standard deviation and coefficient of vanation ({CV%).

Serum samples were stinmated with zymosan to activate the alterative pathway.
The extent of alternative pathway activation by zymosan was determined by the
quantitation of Factor Ba as follows. For determining generation of the fluid phase
marker Ba, the APC was induced in ex vive assays by incubating zymosan (1 mg/mL

final} in serum (5% final, diluted in GVB + Mg/EGTA) prepared from anti-MASP-3
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mAb-treated cynomolgus monkeys. The mixtures were incubated at 37°C for 40
minutes, and the APC activity was measured by ELISA-based detection of the
complement endpoints. Ba was detected n the reaction supernatants using commercially
available ELISA kits (Quidel). Absorbance values of all tests were normalized by setting
pre-treatment values as 100% activity, and a pre-treatment sample incubated, but not
exposed to zymaosan, to 0%.

Mature Factor B3 ELISA assay: ELISA plates were coated overnight with 3 pg/ml

of anti-human/cyno Factor I3 mAb 3CS (human IgG4) which binds to both human pro-
Factor B and mature-Factor 3. The plates were washed, blocked, and loaded with 20-
fold dilutions of study samples and incubated at room temperature for 1 hour. After
washing, a 3 ug/mkL solution of mature Factor D-specific antibody 14A11 was added and
incubated for 1 hour.  Afier washing, an HRP-labeled secondary antibody {Jackson
ImmunoResearch} was added to develop the assay.

Resulis:

FIGURE 22A graphically illustrates the concentration of mature Factor B in
monkeys over a time period of 56 days (1344 hours) after s.c. or 1.v. administration of
anti-MASP-3 mAb 13B1, as determined in an ELINA assay with mature Factor D-
specific antibody 14A11 utilized as a detection antibody. As shown in FIGURE 224,
administration of mADb 13B1 in monkeys was associated with a dose-dependent decrease
in mature Factor D concentration,

FIGURE 228 graphically illustrates the ex vive alternative pathway activity (%
baseline} over a time period of 56 days (1344 hours) after administration anti-MASP-3
mADb 13B1, as determined in a Factor Ba assay. As shown in FIGURE 22B, following
administration of mADb 13B1, ex vivo alternative pathway activity was inhibited in a dose-
dependent manner. With increasing dose, the extent and duration of the inhibition of ex
vive activity increased. Foliowing s.c. or t.v. administration of 5 mg/kg mAb 13B1, ex

vivo activity decreased to approximately 10% of pre-dose levels for approximately 2
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weeks. At the highest dose levels evaluated, ex vive activity was inhibited for the duration
of the sampling pertod.

FIGURE 23 graphically iltustrates the relationship of anti-MASP-3 mAb 13B1
effects on ex vive alternative pathway activity and mature Factor D concentration
following a single intravenous bolus or subcutanecus administration in monkeys. As
shown in FIGURE 23, the effect of mAb 1381 on mature Factor B concentration was
linearly related to the effect of mAb 13B1on ex vivo alternative pathway activity.

The relationship between mAb 13B1 concentration and PD effect on mature CFD
concentration in the mounkey study was explored graphically and it using a sigmoidal
concentration-response model. Due to the lag between mADbI3B1 serum concentration
and decrease in mature CFD concentration, data collected prior to 72 hours post-dose
were excluded from the analysis. A plot of the observed data and PD model fit is
presented in FIGURE 24,

FIGURE 24 graphically illustrates the relationship between anti-MASP-3
mAbI3B1 serum concentration and pharmacodysamic effect of mature Factor D
concentration following a single administration to monkeys.

Summary of resulis:

As expected for MASP-3 inhibition, APC inhibition in mice and non-human
primates is associated with a decrease in the activation of systemic CFD. Post-dose
concentration measurements of plasma CFD, by enzyme-linked immunocsorbent assays
(ELISAs) that spectfically detect the either the zymogen form (inactive proenzyme) or the
mature form, demonstrate that anti-MASP-3 mAb1381 blocks the maturation of CFD to
the active form without a measurable change in the level of total CFD. A single 5 mg/kg
dose of mAbI3B1 administered s.¢. can maintain > 90% alternative pathway blockade for
approximately 2 weeks in nonhuman primates.

Following administration of anti-MASP-3 mAbI3B1 in monkeys, ex vive

alternative pathway activity was inhibited in a dose~-dependent manner. With increasing

dose, the extent and duration of the inhibition of ex vive activity increased. Following s.c.
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or i.v. administration of 5 mg/kg mABI3B1, ex vive activity decreased to approximately
10% of pre-dose levels for approximately 2 weeks. Administration of mAbI3BI in
monkeys was also associated with a dose-dependent decrease in mature CFD
concentration. The effect of mAbI3B1 on mature CFD concentration was generally
linearly related to the effect of mADbI3B1 on ex vivo alternative pathway activity. These
data indicate that mAbI3B1 inhibits MASP-3 activity after a single administration in
monkeys, and that the inhibition of MASP-3 leads to a decrease in alternative pathway
activity. The decrease in mature Factor I3 plasma concentration and stimulated Factor Ba
concentration demonstrated the mAbI3B1 dose-dependent inhibition of the alternative

pathway in monkeys.

Example 13

Phase 1 Clirucal Trial to assess safety, tolerability, pharmacokinetic (PK) and

pharmacodynamics (PD) of mAb13B1

Background/Rationale:

As described herein, mAbI3B1 is a humanized monoclonal antibody that binds to
the serine protease domain of MASP-3 and inhibits its activity. This Example describes a
Phase 1 first in human study that will be carnied out to assess safety, tolerability,
pharmacokinetic {PK) and pharmacodynamics (PD) of mAbI3BT. The PD analysis in
this study comprises the use of immunocassays disclosed herein to assess the extent of
alternative pathway complement {APC) inhibition in the subjects treated with mAbI3B1
by capturing and detecting mature Factor D in the test sample, wherein mature Factor D
18 either captured or detected with a mature Factor D-specific monoclonal antibody or
fragment thereof that specifically binds to an epitope in “ILGGREA” (SEQ ID NO:S5)
present in mature Factor D, but does not bind to Pro-Factor D) and/or capturing and
detecting Pro-Factor D in the test sample, wherein Pro-Factor ¥ is either captured or
detected with a Pro-Factor D-specific monoclonal antibody or fragment thereof that
specifically binds to an epitope on the activation (*Pro”) peptide “APPRGR” (SEQ 1D

N(O:4) present in Pro-Factor D, but does not bind to mature Factor D,
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Methods:

The Phase 1 first-in-human study of mAbI3B1 will consist of a single ascending-
dose study of IV and SC administration of mAbI3B1 and a multiple ascending-dose
study of SC administration of mAb13B1. In both parts of the study, healthy subjects will
be enrolled to assess safety, tolerability, pharmacokinetics (PK), pharmacodynamics
{PD), and immunogenicity. The aim of single ascending-dose study will be to establish a
dose range and schedule that is well tolerated and provides > 90% inhibition of MASP-3
activity for approximately 30 days (measured by reduction in mature CFD plasma
concentration 1n an immunoassay as disclosed herein). The multiple ascending-dose
portion of the study is designed to determine a dose level and frequency of 8C dosing that
will sustain > 90% inhibition of MASP-3. Nonclinical toxicity studies of mAbi3B1
indicate that there is an adequate safety margin to conduct jmitial human testing at the
proposed doses in healthy subjects, and it is predicted that dose levels explored in the
Phase 1 study will provide efficacy in diseases characterized by APC overactivity for a
period of time that would be convenient for patients.

As described herein, mAbI3B1 15 a humanized monoclonal antibody {(mAb) that
binds to the serine protease domain of MASP-3 and inhibits its activity. By inhibiting
MASP-3, mAbi3BI blocks the proteciytic activation of CFD and thereby disrupts the
APC and s assoctated amplification of complement activity. mAb13B1 comprises a
heavy chain variable region comprising a HC-CDR1 comprising SEQ D NG:231
(GKWIE), a HC-CDR2 comprising SEQ ID NO:234 (EILPGTGSTNYNEKFRG) or
SEG ID NO:235 (EILPGTGSTNYAQKFQG), and a HC-CDR3 comprising SEQ 1D
NGO:238 (SEDV); and a light chaiu variable region comprising a LC-CDRI comprising
SEQ ID N(:239, a LC-CDR2 comprising SEQ ID NO:178 { WASTRES), and a LC-
CDR3 comprising SEQ ID NG:244 (KQSYNIPT). mAbI3B! comprises a humanized
vartable region of murine origin fused to 1gG4 constant region of human origin set forth
as SEQ ID NO:245 mAbI3BI 1s secreted as a disulfide-linked glycosylated tetramer
consisting of 2 identical 21%-arnino-acid kappa light chains and 2 dentical 440-amino-
acid heavy chains.

The Drug Product used in this Phase 1 tnal contains mAbI3B1 at a concentration
of 110 mg/mi., 20mM histidine, 100 mg/mL sucrose, and 0.035% polysorbate 80 at a pH
of 6.0.
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Dosage Determination

As described in Bxample 12, the relationship between mAbI3B1 concentration
and PD effect on mature CFD concentration in the 2 single-dose studies in moonkeys was
explored graphically and fit using a sigmoidal concentration-response model. Due to the
lag between mAb 13B1 serum coucentration and decrease in mature CFD concentration,
data collected prior to 72 hours post-dose were excluded from the analysis. The plot of
the observed data and PP model fit is shown in FIGURE 24.

The mADbI3B1 PK and PD model parameters were then scaled to predict
mAbI3B1 PK and PD effect in humans across a wide dose range. The PK model
monoclonal antibodies (Deng R et al, MAbs, 3(1):61-6, 2011; Dong J. et al, Clin
Pharmacokiner SO(2). 131-42, 2011). Based on the in vitro potency aund binding affinity
data, the PD model parameters were assumed to be the same in humans as in monkeys.
The mAbI3B 1 exposure~-respouse relationship model was used to estunate the mAbI13B1
concentration associated with a 10%, 50%, and 90% decrease in mature CFD
concentrations, Using the mAb13B1 PK model, mAbI3B1 serum concentration over time
profiies were stimulated across a range of IV and SC dose levels in humans. The predicted
mAb13B1 exposure values and PD etfect across the range of IV and SC dose levels in

humans are preseanted in TABLE 21

TABLE 21.  Predicted mAbI3B1 Exposure and Pharmacodynamic Effect Following a

Single Subcutaneous or Intravenous Administration in Healthy Volunteers
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FPredicted Phavmacokinetics Predicted Pharmacodynamics
Doge and Route mAbIIBT Exposure Reduction in Mature CFD
Cohort )
{mg/kg) Cax AU 0-368m) Eumax .
v ‘ Duration > 90%
(ng/mi) (ng*h/mL)} {%%)
1 G.1Ive 2.07 503 ~ 10 0
2 6.31v? 6.24 323 ~ 50 8
3 1Ive 20.9 1420 ~ 90 ¢
4 3Vt 62.8 3140 > 90 ~ 3 week
3 38C 31.0 4160 > 9 ~ 1 week
6 38¢C 535 7310 > 90 ~ 2 weeks
i 3 SC 87.6 2100 > 9 ~ 4 weeks
3 { Ve 168 14800 > 90 ~ 4 weeks

AUCq. st = Area under the concentration carve over time from 0 to 168 hours postdose;, Coux = Maximunt
obscrved concentration; Ep, = Maximum pharmacodynamic effect; IV = Intravenous, CFD =
complement factor D; 5C = subcutancous

* 30-minute infusion

The predicted mADbI3B1 pharmacckinetic (PK) profile and pharmacodynamic
{PD) activity suggest that a single IV administration of 0.1 mg/kg in humans would be
associated with a maximum 10% decrease m mature CFD plasma concentration.
Similarty, a single 8C or IV administration of 8 mg/kg is predicted to be associated with a

> 90% decrease 1n mature CFD levels for approximately 4 weeks.

Summary of Results

A total of 80 healthy subjects were administered mAbI3B1 intravenously {1V} at
dosages of 6.1 mg/kg, 0.3 mg/kg, 1 me/ke, or 3 mg/kg or subcutansously (5} at dosages
of 3 mg/kg or 5 mg/kg. At all doses tested, mAbI3BT was well tolerated, with no
apparent safety signals.

FIGURE 25A graphically lustrates the concentration of mAb13B1 in plasma of
subjects over a time period of up to 84 days after IV administration of mAbI3B1, as
determined by ELISA. As shown in FIGURE 25A, increased dosing resulted in higher
fevels of mABI3B1 and a longer period of time during which mAbI3B1T was detected in

plasma samples.
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FIGURE 2Z5B graphically illustrates the levels of mature Factor D in subjects over
a time period of B4 days after IV administration of anti-MASP-3 mAb 13B1, as
determined in an ELISA assay with mature Factor D-specific antibody 14A11 used as a
detection antibody.  As shown in FIGURE 25B, administration of mAb 13B1 was
associated with a dose-dependent decrease in mature Factor D concentration as well as a
dose-dependent increase in the duration of the effect. At dosages of 3 mgikg, IV
administration resulted in a decrease in mature CFD levels below detectable levels {ie a
decrease of approximately 90% or more) that persisted for up to four weeks. It was also
determined that the single lowest subcutaneous dose of mAb 13B1 was able to suppress
mature Factor D concentration to below detectable levels (1e, a decrsase of
approximately 90% or more) for four weeks in most subjects.

These data illustrate that the PK and PD profile across all dosages tested is
favorable and supports low-dose, once-monthly {or less frequent) dosing for mAb 13B1.
Such dosing may be either intravenous or subcutaneous.

The utility of the pro-Factor Db and mature Factor D assays to measure a
pharmacodynamic response in normal human volunteers who received a single dose of
MAKP-3 inhibitory antibody 13B1 has been demonstrated in the ongoing Phase 1 study.
At multiple dose levels of Ab 13B1, the pro-Factor D and mature Factor Db plasma
concentrations consistently show an inverse correlation. Relative to pre-dose, baseline
fevels, pro-Factor D levels increased as mature Factor I3 levels decreased following Ab
13B1 administration. Furthermore, the extent of the measured increase of pro-Factor D
consistently approximated the decrease in the concentration of mature Factor I3 This
observation is concordant with the expected outcome of tnhibition of MASP-3 and Factor
I} maturation in humans if the clearance rates of pro-Factor I¥ and mature Factor D do not
different forms of Factor Id are supportive of one another and, when utilized together,
may provide additional diagnostic value for charactenizing therapeutic MASP-3

inhibition.
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Accordingly, in one aspect, the present disclosure provides a pharmaceutical
composition comprising a MASP-3 inhibitory antibody in an agueous solution
comprising a buffer system having a pH of 6.0+5%, 20+5% mM histidine, 100+5%
meg/ml sucrose, and 0.035%+5%, polysorbate BO, wherein said MASP-3 iohibitory
antibody is included at a concentration of 110 mg/mL+5%, and wherein said MASP-3
inhibitory antibody comprises a heavy chain variable region comprising a HC-CDR1
comprising SEQ ID N{O:231 (GKWIE), a HC-CDR2 comprising SEQ 1D NO:234
{(FILPGTGSTNYNEKFKG) or SEQ ID NO:235 (EILPGTGSTNYAQKFQGY), and 3 HO-
CDR3 comprising SEQ D NO:238 (SEDV); and a light chain variable region comprising
a LC-CDRT comprising SEQ ID NG:239, a LC-CDR2 comprising SEQ 1D NO:178
(WASTRES), and a LC-CDR3 comprising SEQ D NG:244 (KQSYNIPT). In one
embodiment, the pharmaceutical composition is sterife. In one embodiment, the MASP-3
inhibitory anttbody or antigen-binding fragment thereof comprises a heavy chain vanable
region comprising at feast 80%, 85%, 90%, 95%, 98%, 99% or 100% identical to SEQ 1D
N{R226 or SEQ 1D NO:227 and a light chain variable region comprising at least 80%,
&5%, 90%, 95%, 98%, 99% or 100% identical to SEQ D NG:227. In one embodiment,
the MASP-3 inhibitory antibody or antigen binding fragment thereof is selected from the
group consisting of a human antibody, a humanized antibody, a chimeric antibody, a
murine antibody, and an antigen-binding fragment of any of the foregoing. In one
embodiment, the MASP-3 ishibitory antibody or antigen-binding fragment thereof is
selected from the group consisting of a single chain antibody, an Sc¥v, a Fab fragment,
an Fab’ fragment, an F(ab")2 fragment, a univalent antibody lacking a hinge region and a
whole antibody. In one embodiment, the MASP-3 inhibitory antibody further comprises
an immunogiobulin constant region. In one embodiment, the MASP-3 inhibitory
antibody comprises a human g4 constant region. In one embodiment, the MASP-3
inhibitory antibody comprises a human IgG4 constant region with an S2Z8P mutation. I
one embodiment, the MASP-3 inhibitory anttbody comprises a mutation that promotes

FcRa interations at low pH, such as, for example, wherein the MASP-3 ighibitory
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antibody comprises human IgG4 constant region set forth as SEQ ID N(O:245. In one
embodiment, the pharmaceutical composition is administered to a subject in need thereof
at a dosage in the range of 0.1 to 10 mg of MASP-3 inhibitory anttbody per kg of body
weight (such as from 0.1 mg/kg to 8 mg/kg, from 0.3 mg/kg to S mg/kg, from 0.3 mg/kg
to 3 mg/kg, from 1 mg/kg to 3 mg/ke, from 1 mg/kg t0 5 mg/kg, from 2 mg/kg to S
mg'kg, 0.1£5% mg/kg, 0.3+45% me/kg, 1.0:5% mgikg, 3.0+45% mg/kg, 5.0:5% m
or 8.0+5% mg/kg). In one embodiment, the pharmaceutical composttion 1s administered
to a subject in need thereof at a dosage in the range of 0.5 to 5 mL per 100 kg of body
weight {such as from 0.7 mL tc 4.5 mb, from 1.0 mL to 3.5 mL, from 1.5 mL to 3.0 mL,
from 2 ml to 2.5 mb, 0.545% mL, 0.745% mL, 1 14£5% ml, 1.4+5% mb, 2.1:5% mL,
23+5% mi, 2.8+5% ml, 3.4+5% ml., or 4. 5+5% mb).

In another aspect, the present disclosure provides an article of manufacture
containing a pharmaceutical composition comprising a MASP-3 ishibitory antibody in a
unit dosage form suitable for therapeutic adminisiration to a human subject, such as a unit
dosage in the range of from 10 mg to 1000 mg (such as from 50 mg to 800 mg, or from
75 mg to 500, such as from 100 mg to 300 mg, such as 125 to 275 mg, such as 150 to 200
mg, such as 150+£5% mg, 155+5% myg, 160:5% mg, 105+5% mg, 170+5% mg, 17545%
mg 180+5% mg, 185+5% mg, or 190+5% mg} of MASP-3 inhibitory antibody. wherein
said MASP-3 inhibitory antibody comprises a heavy chain variable region comprising a
HC-CDR1 comprising SEQ ID NO:231 (GKWIE), a HC-CDR2 comprising SEQ ID
NG234 (ELPGTGSTNYNEKFKG) or SEQ ID NO:235 (BILPGTGSTNYAQKFQG),
and a HC-CDR3 comprising SEQ H3 N(:238 (SEDVY; and a light chain variable region
comprising a LC-CDR1 comprising SEQ 1D NG:239, a LC-CDRZ comprising SEQ D

NO:178 (WASTRES); and a LC-CDR3 comprising SEQ 1D NG:244 (KQSYNIPT).

While the preferred embodiment of the invention has been ilustrated and
described, it will be appreciated that various changes can be made therein without

departing from the spirit and scope of the invention.
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CLAIMS

The embodiments of the invention in which an exclusive property or privilege is
claimed are defined as follows:

1. Anisolated antibody, or antigen-binding fragroent thereof, that specifically binds
to an epiiope in the amino-terminal region of human mature Factor D, wherein the
epitope comprises or consists of the amino acid sequence ILGGREA (SEQ ID NO:5).

2. The 1solated antibody or antigen-binding fragment thereot of clairn 1, wherein the
antibody or antigen-binding fragment thereot specifically binds human mature Factor D
{(SEQ ID NG:3) and does not bind to human Pro-Factor D (SEQ 1D NG:2).

3. The isolated antibody or antigen-binding fragment thereof of claim 1 or 2, wherein
the antibody is a monoclonal antibody.

4. The isolated antibody or antigen-binding fragment thereof of any of the preceding
claims, wherein said antibody 18 a humanized, chimeric, or fully human antibody.

5. The isolated antibody or antigen-binding fragment thereot of any of the preceding
claims, wherein said antigen-binding fragroent 1s selected from the group consisting of
Fv, Fab, Fab', F{ab): and F(abh.

6. The isolated antibody or antigen-binding fragment thereof of any of the preceding
claims, wherein said antibody or antigen-binding fragment thereof s a single chain
molecule.

7. The isolated antibody or antigen-binding fragment thereot of any of the preceding
claims, wherein said antibody 15 an IgG molecule selected from the group consisting of
1g(G1, 1g(G2 and 1gG4.

8. The isolated antibody or antigen-binding fragment thereof of any of the preceding
claims, wherein said antibody or antigen-binding tfragment thereof binds to hurnan mature
Factor D with a Ko of less than 10 nM.

9. The isolated antibody ot antigen-binding fragment thereof of any of the preceding
claims, wherein said antibody or antigen-binding fragment thereof is labeled with a

detectable moiety.
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10. The isolated antibody or antigen-binding fragment thereof of any of the preceding
claims, wherein said antibody or antigen-binding fragment thereof is immobilized on a
substrate.

11. The isolated antibody or antigen-binding fragment thereof of any of the preceding
claims, wherein the isolated antibody or antigen-binding fragment thereof that
specifically binds to buman mature Factor D comprises a binding domain comprising
HC-CDR1, HC-CDRZ and HC-CIDR3 in a heavy chain variable region selected from the
group consisting of SEQ 1D N:s 12-17 and comprising LC-CDR1Y, LC-CDRZ and LC-
CDR3 in a light chain variable region selected from the group consisting of SEQ 1D NO:s
18-23, wherein the CDRs are numbered according to the Kabat numbering system.

12. The isolated antibody or antigen-binding fragment thereof of any of the preceding
claims, wherein the antibody or antigen-binding fragment thereof that specifically binds
to human mature Factor D comprises a binding domain comprising the following six
CDRs: a) an HC-CDRI1 comprising the amino acid sequence XSXMGVS (SEQ ID
NR6S), wherein X at position Tis T, I or § and X at position 3 i3 G or I} (b) an HC-
CDR2 comprising the amino acid sequence HIYWDDEKHYXPSLKX (SEQ ID NO:663,
wherein X at position 11 is H or N and X at position 16 i3 § or R; (¢} an HC-CDR3
comprising the amino acid sequence RYYGYXXXMXY {(SEQ ID NO:67), wherein X at
position 6 18 R, G or N, X at position 718 S or Y, X at position 8 is F, For V, and X at
position 10 is D or H; (d) a LC-CDRI comprising the amino acid sequence
REXXSIXHSNGNTYXE (SEQ ID NO:68), wherein: X at position 3 18 N or §, X at
position 4 1s  or E, X at position 7 s V or 1, and X at position 15 is For L; (e} a LC-
CDR2Z comprising the amino acid sequence KVXNRFS (SEQ 1D NG:69), wherein: X at
position 3 is S or Y and (f) a LC-CDR3 comprising the amino acid sequence
FQGSHYPPT (SEQ ID NG:54).

13. The isolated antibody or antigen-binding fragment thereof of any of the preceding
claims, wherein the binding domain comprises the following six CDRs: (a} an HC-CDR1

comprising SEQ 1D NG:25, (b) an HC-CDR2 comprising SEQ 1D NO:27; {c} an HC-
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CDR3 comprising SEQ ID NGO: 29, {d} a LC-CDRI1 comprising SEQ ID NO:SO, (e} a
LC-CDR2 comprising SEQ ID NG:52 and () a LC-CDBR3 comprising SEQ D NG: 54,

14. The isolated antibody or antigen-binding fragment thereof of claim 13, wherein
the isolated antibody or antigen-binding fragment thereof comprises at least one of:

{a) a VH domain having at least 95% sequence identity 10 the amino acid sequence of
SEQ ID NO:1Z or SEO 1 NO:13:

{b) a VL domain having at least 95% sequence identity to the amino actd sequence of
SEQ ID NO:18 or SEO 11 NO:19:

{c}). a VH comprising SEQ ID N{G:12 and a VL comprising SEQ 1D NG:18; and/or

(¢} a VH domain comprising SEQ D NG:13 and a VL domain comprising SEQ ID
N9

The isolated antibody or antigen-binding fragment thereof of any one of claims 1~

12

s

wherein the binding domain comprises the following six CDRs: {a) an HC-CDRI
comprising SEQ 1D N33, (b) an HC-CDRZ2 comprising SEQ 1D N(O:34; {¢) an HC-
CDR3 comprising SEQ ID NO: 36; {d} a LC-CDRI1 comprising SEQ ID NO:SB, (e} a
LC-CDR2 comprising SEQ ID NG:52 and () a LC-CDBR3 comprising SEQ D NG: 54,

16. The isolated antibody or antigen-binding fragment thereof of claim 15, wherein
the isolated antibody or antigen-binding fragment thereof comprises at least one of:

{a) a VH domain having at least 95% sequence identity 10 the amino acid sequence of
SEO D NO: 14

{b) a VL domain having at least 95% sequence identity to the amino acid sequence of
SEQ D NGL20; and/or

{c)} a VH domain comprising SEQ I N 14 and a VL domain comprising SEQ D
NQG:20.

17. The isolated antibody or antigen-binding fragment thereof of any one of claims -
12, wherein the binding domain comprises the following six CDRs: (a) an HC-CDR1

comprising SEQ 1D NG:38, (b) an HC-CDR2 comprising SEQ H NO:39; () an HC-
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CDR3 comprising SEQ ID NGO: 41, {d} a LC-CDRI1 comprising SEQ ID NO:60O, (e} a
LC-CDR2 comprising SEQ ID NG:52 and () a LC-CDBR3 comprising SEQ D NG: 54,

18&. The isolated antibody or antigen-binding fragment thereof of claim 17, wherein
the isolated antibody or antigen-binding fragment thereof comprises at least one of:

{a) a VH domain having at least 95% sequence identity 10 the amino acid sequence of
SEQ ID NOIS,

{b) a VL domain having at least 95% sequence identity to the amino actd sequence of
SEQ 1D NG:21; and/or

{c}) a VH domain comprising SEQ II» NO:15 and a VL domain comprising SEQ D
NO:21.

19. The isolated antibody or antigen-binding fragment thereot of any one of claims -
12, wherein the binding domain comprises the following six CDRs: (a) an HC-CDR1
comprising SEQ 1D NG:43, (b) an HC-CDR2 comprising SEQ H NO:39; (¢} an HC-
CDR3 comprising SEQ D NO: 41 (d) a LC-CDRI1 comprising SEQ ID NG:6Z, (e) a
LC-CDR22 comprising SEQ 1D NG:52 and (1) a LC-CDIR3 comprising SEQ 1D NG54,

20. The isolated antibody or antigen-binding fragment thereof of claim 19, wherein
the isolated antibody or antigen-binding fragment thereof comprises at least one of’

{a} a VH domain having at least 95% sequence tdentity fo the amino acid sequence of
SEQ B NG 1o

{b} a VL domain having at least 95% sequence identity to the amino acid sequence of
SEGID NG:22; and/or

{c)a VH domain comprising SEQ 1D NO:16 and a VL comprising SEQ ID NG:22.

21. The isolated antibody or antigen-binding fragment thereof of any one of claims -
12, wherein the binding domain comprises the following six CDRs: (a) an HC-CDR1
comprising SEQ 1D NG:43, (b) an HC-CDR2 comprising SEQ H NO:39; () an HC-
CDR3 comprising SEQ D NO: 47, (d) a LC-CDRI1 comprising SEQ 1D NG:63, (e) a

LC-CDRZ comprising SEQ 1D NO:64 and (1) a LC-CDR3 comprising SEQ 1D NG54,
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22. The isolated antibody or antigen-binding fragment thereof of claim 21, wherein
the isolated antibody or antigen-binding fragment thereof comprises at least one of:

{a) a VH domain having at least 95% sequence identity 10 the amino acid sequence of
SEQ ID NOG:1T,

{b) a VL domain having at least 95% sequence identity to the amino acid sequence of
SEQ 1D N(:23; and/or

{c)} a VH domain comprising SEQ I N{:17 and a VL domain comprising SEQ D
NG:23.

23. A nucletc acid molecule encoding the CDRs of a heavy chain variable region of
an antibody, or antigen-binding fragment thereof, that specifically binds human mature
Factor I¥ as set forth in any of claims 11 to 22,

24, A nucleic acid molecule encoding the CDRs of a light chain variable region of an
antibody, or asntigen-binding fragment thereof, that specifically binds human mature
Factor D as set forth in any of claims 11 to 22.

25. A cloning vector or expression cassette comprising a nucleic acid molecule
encoding an antibody, or antigen-binding fragment thereof, that specifically binds buman
mature Factor I according to claim 23 and/or claim 24

26. A cell comprising at least one of the mucleic acid molecules encoding an
antibody, or asntigen-binding fragment thereof, that specifically binds human mature
Factor D according to c¢laim 23 or claim 24,

27. A method of generating an isolated antibody, or antigen-binding fragment
thereof, that specifically binds human mature Factor I} comprising culturing the cell of
claim 26 under conditions allowing for expression of the nucleic acid molecules encoding
the antibody, or antigen-binding fragment thereof, that specifically binds human mature
Factor I and isolating said anti-mature-Factor-D3 specific antibody, or antigen-binding
fragment thereof.

28, A composition comprising an antibody, or antigen-binding fragment thereof, that

specifically binds human mature Factor D as set forth in any of claims 1 to 22
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29. A substrate for use in an immuncassay comprising at least one antibody, or
antigen-binding fragment thereof, that specifically binds human mature Factor I¥ as set
forth in any of claims 110 22

30. A kit for detecting the presence or amount of mature Factor I in a test sample,
said kit comprising {a) at least one container, and (b} at least one antibody, or antigen-
binding fragment thereof, that specifically binds human mature Factor D as set forth in
any of claims 1 to 22.

31, Anisolated antibody, or antigen-binding fragment thereof] that specifically binds
to an epitope on the activation (“Pro”} peptide of human Factor I, wherein the epitope
comprises or consists of “APPRGR” (SEQ 1D NG:4).

32. The isolated antibody or antigen-binding fragment of claim 31, wherein the
antibody or antigen-binding fragment thereof specifically binds to human Pro-Factor D
(SEQ I NG:2) and does not bind to mature Factor B (§8EQ 1D NO:3),

33. The isolated antibody or antigen-binding fragment thereof of claim 31 or 32,
wherein the antibody i3 a monoclonal antibody.

34. The isolated antibody or antigen-binding fragment thereof of any one of claims
31-33, wherein said antibody s a humanized, chimeric, or fully human antibody.

35, The 1solated antibody or antigen-binding fragment thereof of any one of claims
31-34, wheretn said antigen-binding fragment is selected from the group consisting of Fv,
Fab, Fab', F(ab), and F(ab'),.

36. The isolated antibody or antigen-binding fragment thereot of any one of claims
31-35, wherein said antibody or antigen-binding fragment thereof is a single chain
molecule.

37. The isolated antibody or antigen-binding fragment thereof of any one of claims
31-36, wherein said antibody is an IgG molecuie selected from the group consisting of

1gG1, 1e(32 and 1gG4.
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38 The isolated antibody or antigen-binding fragment thereot of any one of claims
31-37, wherein said antibody or antigen-binding fragment thereof binds to human Pro-~
Factor Id with a Ko of less than 10 nM.

39, The isolated antibody or antigen-binding fragment thereof of any one of claims
31-38, wherein said antibody or antigen-binding fragment thereof is labeled with a
detectable moiety.

40. The 1solated antibody or antigen-binding fragment thereot of any one of claims
31-39, wherein said antibody or antigen-binding fragment thereof is immobilized on a
substrate.

41. The tsolated antibody or antigen-binding fragment thereof that specifically binds
to human Pro-Factor D of any one of claims 31-39, wherein the antibody or antigen-
binding fragment thereof comprises a binding domain comprising HC-CDR1, HC-CDR2
and HC-CDR3 of a heavy chain variable region selected from the group consisting of
SEQ [ NO:s 136-141 and comprising LC-CDR1, LC-CDR2 and LC-CDR3 in a light
chain variable region selected from the group consisting of SEQ ID NO:s 142-147,
wherein the CIRs are numbered according to the Kabat numbering system.

42. The isolated antibody or antigen-binding fragment thereot of any one of claims
31-41, wherein the isolated antibody or antigen-binding fragment thereof comprises a
binding domain comprising HC-CDRY, HC-CBDR2 and HC-CDR3 in a beavy chain
variable region selected from the group consisting of SEQ I NG:is 136-139 and
comprising LC-CDR1, LC-CDR2 and LC-CDR3 10 a light chatn variable region selected
from the group consisting of SEQ 1 NO:s 142-145.

43. The 1solated antibody or antigen-binding fragment thereot of any one of claims
31-42, wherein the isolated antibody or antigen-binding fragment thereof comprises a
binding domain comprising the following six CDRs: (a) an HC-CDR1 comprising the
amino acid sequence XYWMS (SEQ 1D NO:201), wherein X at posttion 1 is N, S or T,
(b} an HC-CDR2 comprising the amino acid sequence EIRLKSXNYAXXYXESVKG

{SEQ I NO:202), wherein: X at position 7 is 2 or E, X at position 11 i1s T or A, X at
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position 12 s H or Y and X at position 14 13 A or T, {¢} an HC-CDR3 comprising the
amino acid sequence AWFAX (SEQ 1D N(G:203), wherein X at position 515 5, Y or N,
{(d} a LC-CDRT comprising the aming acid sequence XSSQXLLYSXDOKNYLA (SEQ
¥ NG:204), wherein X at position 1 1s M or K, X at position 5 is S or N, and X at
position 10 is K or R, (¢} a LOC-CBRZ comprising the amino acid sequence WASTRES
{(SEQ ID NO:178) and (f} a LC-CDR3 comprising the amino acid sequence
LOYYXYPYT (BEQ 1D NO:205), wherein X at position Sis Tor 8.

44. The isolated antibody or antigen-binding fragment thereof of any one of claims
31-43, wherein the tsolated antibody or antigen-binding fragment thereof comprises a
binding domain comprising the following six CBRs: (a) an HO-CBR1 comprising SEQ
13 NGO 149 or SEQ D NOU1SS, (b a HC-CDRZ comprising SEQ 1D NO: ST or SEQ D
NO:156; (cy an HC-CDR3 comprising SEQ D NG:153; (d) a LC-CDR1 comprising SEQ
I NG:176, (&) a LC-CDR2Z comprising SEQ 1D NO:178 and (1) a LC-CDR3 comprising
SEQ ID NO:180.

45. The 1solated antibody or antigen-binding fragment thereof of claim 44, wherein
the isolated antibody or antigen-binding fragment thereof comprises at least one of:

{a) a VH domain having at least 95% sequence identity 10 the amino acid sequence of
SEQ ID NG 136;

{b) a VH domain having at least 95% sequence identity to the aminc acid sequence of

SEQ ID NO137;

-

{c) a VL domain having at igast 95% sequence identity to the amino actd sequence of
SEQ ID NG 142,

{d) a VL domain having at least 95% sequence identity {0 the amino acid sequence of
SEQ ID N 143,

{e) a VH domain comprising SEQ 1D NO:136 and a VL domain comprising SEQ 1D
NO:142: and/or

{f) a VH domain comprising SEQ D NO:137 and a VL domain comprising SEQ H
NO:143.
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46, The 1solated antibody or antigen-binding fragment thereot of any one of claims
31-43, wherein the isolated antibody or antigen-binding fragment thereof comprises a
binding domain comprising the foliowing six CDRs: (a} an HC-CDR1 comprising SEQ
1 NO:158, (b} an HC-CDRZ comprising SEQ D NG:159 or SEQ I NO:163; (¢) an
HC-CDR3 comprising SEQ D NGO 161 or SEQ ID NO:1635; (d) a LC-CDR-1 comprising
SEQ ID NO: 184 or SEQ ID NOI1BY, {e) a LC-CDR2 comprising SEQ D NO: 178 and ()
a LC-CDR3 comprising SEQ 1D NO1B7.

47. The isolated antibody or antigen-binding fragment thereof of claim 46, wherein
the isolated antibody or antigen-binding fragment thereof comprises at least one of’

{a) a VH domain having at least 95% sequence tdentity to the amino acid sequence of
SEQ ID N{:13B;(b} a VH domain having at least 95% sequence identity to the amino
acid sequence of SEQ ID N 139,

{b) a VL domain having at least 95% sequence identity to the amino actd sequence of
SEQ 1D NO: 144,

{c) a VL domain having at igast 95% sequence identity to the amino actd sequence of
SEQ ID NG 145,

{d) a VH domain comprising SEQ 1D NG:138 and a VL domain comprising SEQ 1D
NO:144; and/or

{e) a VH domain comprising SEQ 1D NO:139 and a VL. domain comprising SEQ D
NG:145.

48. The 1solated antibody or antigen-binding fragment thereot of any one of claims
31-41, wherein the isolated antibody or antigen-binding fragment thereof comprises a
binding domain comprising HC-CDRY, HC-CBDR2 and HC-CDR3 in a beavy chain
variable region selected from the group consisting of SEQ 1D NO:140 and SEQ ID
N(141 and comprising LC-CDR1Y, LC-CDR2 and LC-CDR3 1o a light chain variable
region selected from the group consisting of SEQ 1D N 146 and SEQ D3 NG:147.

49. The 1solated antibody or antigen-binding fragment thereot of any one of claims

31-41, wherein the isolated antibody or antigen-binding fragment thereof comprises a
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binding domain comprising the following six CDRs: {a) a CBR-H1 comprising SEQ 1D
NO:167, (b) a CDR-H2 comprising SEQ 1D NG:169 or SEQ 1 NG:173; {¢) a CDR-H3
comprising SEQ ID NOG:171 or SEQ H» NG:174; {d) a CDR-L1 comprising SEQ D
NO:194, (e} a CDR-L2 comprising SEQ D NO:196 or SEQ H2 N{O:199 and (f) a CDR-
L3 comprising SEQ D NG: 198 or SE( D NG:200.

50. The isolated antibody or antigen-binding fragment thereof of claim 49, wherein
the isolated antibody or antigen-binding fragment thereof comprises at least one of’

{a) a VH domain having at least 95% sequence tdentity to the amino acid sequence of
SEQ D NG:140;

{by a VH domain having at least 95% sequence identity to the amino acid sequence of
SEQ D NG:141,

{c)a VL domain having at least 95% sequence identity to the amino acid sequence of
SEQ D NO:14¢6;

{d} a VL domain having at least 95% sequence identity o the amino acid sequence of
SEQ D NG:1147,

(¢} a VH domain comprising SEQ 13 N 140 and a VL domain comprising SEQ ID
N{}.146; and/or

() a VH domain comprising SEQ 1D NO:141 and a VL domain comprising SEQ ID
N:147

51, A nucleic acid molecule encoding the UDRs of a heavy chain variable region of
an antibody, or antigen-binding fragment thereof, that specifically binds human Pro-
Factor D as set forth in any of claims 31 to 50.

52. A nucleic acid molecule encoding the CDRs of a light chain vanable region of an
antibody, or antigen-binding fragment thereof, that specifically binds human pro-Factor D
as set forth tn any of claims 31 to 50,

53. A cloning vector or expression cassette comprising a nucleic acid molecule
encoding an antibody, or antigen-binding fragment thereof, that specifically binds human

Pro-Factor I} according to claim 51 and/or claim 52.
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54. A cell comprising at least one of the nucleic acid molecules encoding an
antibody, or antigen-binding fragment thereof, that specifically binds human Pro-Factor
D according to claim 51 and/or claim 52

55, A method of generating an isolated antibody, or antigen-binding fragment
thereof, that spectfically binds human Pro-Factor I comprising culturing the cell of claim
54 under conditions allowing for expression of the nucleic acid molecules encoding the
antibody, or antigen-binding fragment thereof, that specifically binds human Pro-Factor
I and isolating said anti-Pro-Factor-D specific antibody, or antigen-binding fragment
thereof.

56. A composttion comprising an antibody, or antigen-binding fragment thereot, that
specifically binds human Pro-Factor D as set forth in any of claims 31 to 50.

57. A subsirate for use in an immunocassay comprising at least one antibody, or
antigen-binding fragment thereof, that specifically binds human Pro-Factor D as set forth
in any of claims 31 to 50.

58 A kit for detecting the presence or amount of Pro-Factor D in a test sample, said
kit comprising {a) at least one container, and (b} at igast one antibody, or antigen-binding
fragment thereof, that specifically binds human mature Factor D as set forth in any of
claims 31 to 50

59. An isolated antibody or antigen-binding fragment thereof that binds to an epitope
shared by bhuman mature Factor D and human Pro-Factor D, wherein the antibody
comprises a binding domain comprising HC-CDR1, HC-CDRZ and HC-CDR3 in a heavy
chain variable region selected from the group consisting of SEQ ID NO:s 85-88 and
comprising LC-CDR1, LC-CDR2 and LC-CDR3 10 a light chatn variable region selected
from the group consisting of SEQ ID NOG:s 89-93, wherein the CDRs are numbered
according to the Kabat numbering system.

60. The isolated antibody or antigen-binding fragment thereof of claim 59, wherein

the antibody is a monoclonal antibody.
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61. The isolated antibody or antigen-binding fragment thereof of claim 59 or 60,
wherein said antibody is a humanized, chimeric, or fully human antibody.

02. The isolated antibody or antigen-binding fragment thereot of any one of claims
59-61, wherein said antigen-binding fragment is selected from the group consisting of Fv,
Fab, Faby', F(ab)2 and F{ab"2.

63. The isolated antibody or antigen-binding fragment thereof of any one of claims
59-62, wherein said antibody s a single chain molecule.

64. The isolated antibody or antigen-binding fragment thereof of any one of claims
59-63, whergin saitd antibody s an Ig molecule selected from the group consisting of
1g(31, 12032 and 1gG4.

65. The 1solated antibody or antigen-binding fragment thereot of any one of claims
59-64, wherein said antibody or antigen-binding fragment thereof binds to buman Factor
D with a Kp of less than 10 nM.

66. The isolated antibody or antigen-binding fragment thereof of any one of claims
59-65, wherein satd antibody or antigen-binding fragment thereof is labeled with a
detectable moiety.

©7. The 1solated antibody or antigen-binding fragment thereot of any one of claims
59-66, wherein said antibody or antigen-binding fragment thereot 1s immobilized on a
substrate.

68. The isolated antibody or antigen-binding fragment thereof that specifically binds
to human Pro Factor D of any one of claims 59-07, wherein the antibody or antigen-
binding fragment thereof comprises a binding domain comprising HC-CDR1, HC-CDR2
and HC-CDR3 of a heavy chain varniable region selected from the group consisting of
SEQ [ NO:s 136-141 and comprising LC-CDR1, LC-CDR2 and LC-CDR3 in a light
chain variable region selected from the group consisting of SEQ ID NO:is 142-147,
wherein the CDRs are numbered according to the Kabat numbering system.

09. The isolated antibody or antigen-binding fragment thereot of any one of claims

59-68, wherein the antibody or antigen-binding fragment thereof comprises a binding
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domain comprising the following six CDRs: {a) an HC-CDR1 comprising the amino acid
sequence SEQ D NG:95, (b) a HC-CDRZ comprising the amino acid sequence SEQ ID
NEST (¢} an HC-CDR3 comprising the amino acid sequence SEQ 1D NO:99 (d) a LC-
CDR1T comprising the amino acid seguence SEQ 1D NO: 1L (&) a LC-CDR2 comprising
the amino acid seguence SEQ ID NO:1I3); and () a LC-CDR3 comprising the amino
acid sequence SEQ D NG:1135.

70. The 1solated antibody or antigen-binding fragment thereot of any one of claims
59-68, wherein the antibody or antigen-binding fragment thereof comprises a binding
domain comprising the following six CDRa: (a) an HC~ CDR1T comprising the amino acid
sequence SEQ 1D NG:101 (b) an HC-CDIR2 comprising the amino acid sequence SEQ ID
NC103 or 107 {¢) an HC-CDR3 comprising the amino acid sequence SEQ ID NG:105 or
108, {d) a LC-CDRI1 comprising the amino acid sequence SEQ 1D NO60 or 123; {e) a
LC-CDRZ comprising the amino acid sequence SEQ D NO:119, 124 or 126 and (T} a
LC-CDR3 comprising the amino acid sequence SEQ ID NO:121 or 125

71. The 1solated antibody or antigen-binding fragment thereof of claim 70, wherein
the isolated antibody or fragment thereof comprises at Igast one of

{a) a VH domain having at least 95% sequence identity 10 the amino acid sequence of
SEO 1D N85

{b) a VH domain having at least 95% sequence identity to the aminc acid sequence of
SEQ 1D NO:86;

{c) a VH domain having at least 95% sequence identity {0 the amino acid sequence of
SEQ 1D NO:8T;

{d) a VH domain having at least 95% sequence identity to the aminc acid sequence of
SEO 1D N(:88;

{e} a VL domain having at igast 95% sequence identity to the amino actd sequence of
SEQ 1D NO:89:;

{fy a VL. domain having at least 95% sequence 1dentity to the amino acid sequence of

SEQ 1D NGO,
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{2) a VL domain having at least 95% sequence identity to the amino actd sequence of
SEQ ID NS,

{h) a VL domain having at least 95% sequence identity to the amino actd sequence of
SEQ ID NOG:SZ,

{1} a VL domain having at least 95% sequence identity to the amino acid sequence of
SEQ ID N(G:9S3,

{1} a VH domain comprising SEQ D NO:85 and a VL domain comprising SEQ 1D
NQO:89 or SEG 1D N{:90;

{k) 2 VH domain comprising SEQ H» NO:36 and a VL. domain comprising SEQ 1D
NO:91;

{1} a VH domain comprising SEQ 1D NO:87 and a VL domain comprising SEQ 1D
NO:92; and/or

{m} a VH domatn comprising SEQ I} NO:8B and a VL domain comprising SEQ 1D
NGS5,

72. A nucleic actd molecule encoding the CDRs of a heavy chain variable region of
an antibody, or antigen-binding fragment thereof, that binds an epitope shared by human
mature Factor D and human Pro-Factor D as set forth in any of claims 5910 71

73. A nucleic acid molecule encoding the CDRs of a light chain variable region of an
antibody, or antigen-binding fragment thereof, that binds an epitope shared by human
mature Factor 13 and human Pro-Factor I as set forth in any of claims 59 t0 71

74. A cloning vector or expression cassette comprising a nucleic acid molecule
encoding an antibody, or antigen-binding fragment thereof, that binds an epitope shared
by human mature Factor D and buman Pro-Factor I according to claim 72 and/or claim
73.

75. A cell comprising at least one of the nucleic acid molecules encoding an
antibody, or antigen-binding fragment thereof, that binds an epitope shared by buman

~
i3

mature Factor DD and human Pro-Factor D according to claim 72 and/or claim
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76. A method of generating an isolated antibody, or antigen-binding fragment
thereot, that binds an epitope shared by human mature Factor D and human Pro-Factor D
comprising culturing the cell of claim 75 under conditions allowing for expression of the
nucleic acid molecules encoding the antibody, or antigen-binding fragment thereof, that
binds Factor D and isclating said anti -Factor-I¥ specific antibody, or antigen-binding
fragment thereof.

77. A composifion comprising an antibody, or antigen-binding fragment thereof, that
specifically binds an epitope shared by human mature Factor I and human Pro-Factor B
as set forth tn any of claims 39 10 71,

78. A substrate for use in an immuncassay comprising at least one antibody, or
antigen-binding fragment thereof, that binds an epitope shared by human mature Factor D
and human Pro-Factor B3 as set forth tn any of claims 3910 71.

79. A kit for detecting the presence or amount of Factor 3 in a test sample, satd kit
comprising {a} at least one container, and (b} at least one antibody, or antigen-binding
fragment thereof, that binds an epitope shared by human mature Factor D and buman Pro-
Factor D as set forth in any of claims 59 to 71.

80. A kit comprising at least one monocional antibody that specifically detects or
quantitates human mature Factor D (SEQ 1D NO:3} and/or Pro-Factor Id (SEQ 1D NO:2)
in an immuncassay, whergin the at least one monoclonal antibody comprises:

(1} a mature Factor D-specific monoclonal antibody, or antigen-binding fragment
thereof, that specifically binds to an epitope encompassing the amino-terminus of human
mature Factor D, wherein the epitope comprises or consists of the amino acids ILGGREA
(SEQ 1D NG:5) and wherein said antibody does not bind to human Pro-Factor B (SEQ 1D
NO:2); and/or

{1t} a Pro-Factor D-specific monoclonal anttbody, or astigen-binding fragment
thereot, that specifically binds to an epitope on the activation ("Pro”) peptide of human
Factor I3, wherein the epitope comprises or consists of “APPRGR” (SEQ 1D N(:4} and

wherein said antibody does not bind to mature Factor D (SEQ 1D NG:33.
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81. The kit of claim 80, wherein the kit further comprises an anti-Factor I¥ antibody,
or antigen-binding fragment thereof, that binds to an epitope shared by both buman
mature Factor D (SEQ ID N33 and human Pro-Factor D (SEQ D NG:2).

82. The kit of claim 80 or B1, wherein the kit further comprises at least one container,

83. The kit of any one of claims claim 80-82, wherein the antibody or antigen-binding
fragment thereof of subpart (i} that specifically binds to buman mature Factor D
comprises a binding domatn comprising HC-CDR-1, HC-CDR-2 and HC-CDR-3 in a
heavy chain variable region selected from the group consisting of SEQ 1D NG:s 12-17
and comprising LC-CDR-1, LOC-CDR2 and LC-CDR3 in a light chain variable region
selected from the group consisting of SEQ ID NO:s 18-23, wherein the CDRs are
numbered according to the Kabat numbering system.

84. The kit of claim any one of claims 80-83, wherein the antibody or antigen-
binding fragment thereof of subpart (i1} that specifically binds to an epitope on the
activation {(“Pro”} peptide of human Factor I3 comprises a binding domain comprising
HC-CDR1, HC-CDRZ and HC-CDR3 of a heavy chain vartable region selected from the
group consisting of SEQ 1Dy NG:s 136-141 and comprising LC-CDR1, LC-CDR2 and
LC-CDR3 10 a light chain variable region selected from the group consisting of SEQ 1D
NO:s 142-147, wherein the CDRs are sumbered according to the Kabat numbering
system.

85, The kit of any one of claims 80-84, wherein the immunoassay is an enzyme-
inked immunosorbent assay (ELISA}.

86. The kit of claim 30, wherein the mature Factor D-specific antibody or antigen-
binding fragment thereof of subpart (1) is a coating antibody.

87. The kit of claim 30, wherein the mature Factor D-specific antibody or antigen-
binding fragment thereof of subpart (1} is a detecting antibody.

88. The kit of claim 80 wherein the Pro-Factor D-specific antibody or antigen-

binding fragment thereof of subpart (i1} 1s a coating antibody.
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83. The kit of claim 80, wherein the Pro-Factor D-specific antibody or antigen-
binding fragment thereot of subpart (it) is a detecting antibody.

90. The kit of claim 81, wherein the anti-Factor D antibody or antigen-binding
fragment thereof comprises a binding domain comprising HC-CDR 1, HC-CDRZ and HC-
CDR3 in a heavy chain variable region selected from the group consisting of SEQ D
NO:s 85-88 and comprising LC-CDR1, LC-CDRZ and LC-CDR3 1y a light chain variable
region selected from the group consisting of SEQ H2 N(is 89-93, wherein the CDRs are
numbered according to the Kabat numbering system.

91. A method of determining the presence or amount of mature Factor IJ in a test
sample, the method comprising:

{a) contacting a test sample with a mature Factor D-specitic monoclonal antibody or
antigen-binding fragment thereof, in an i viro immunoassay; and

{b) detecting the presence or absence or amount of the antibody or antigen-binding
fragment thereof bound to mature Factor Ib, wherein the presence of binding indicates the
presence or amount of mature Factor B in the sample;

wherein the anti-human mature Factor D-specific antibody or antigen binding
fragment thereof binds to an epitope in the N-terminal region of mature Factor D3, set
forth as amino acids ILGGREA (SEQ 1D NOS)

92. The method of claim 91, wherein the anttbody, or antigen-binding fragment
thereof, specifically binds human mature Factor D (SEQ ID NO:3) and does not bind to
human Pro-Factor D (SEQ 1D NO:2).

93, The method of claim 91 or 92, wherein the anti-human mature Factor D-specific
antibody or antigen-binding fragment thereof is immobilized on a substrate.

94, The method of any one of claims 91-93, wherein the tmmunocassay 13 an ELISA
assay.

95, The method of any one of claims 91-94, wherein said anti-human mature Factor
D-specific antibody or antigen-binding fragment thereof is labeled with a detectable

moiety and step (b} comprises detecting the presence or amount of said detectable moiety.
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96. The method of any one of claims 91-94, wheretn said anti-human mature Factor
D-specific antibody or antigen-binding fragment thereot is naked {i.e, not labeled}, and
the presence or amount of the antibody or fragment thereof bound to mature Factor I is
detected using a labeled antibody which binds o the anti-mature Factor I3 antibody.

97. The method of any one of claims 91-96, wheretn satd anti-human mature Factor
D-specific antibody or antigen-binding fragment thereof is immobtlized on a substrate
(1.e., capture/coating} and the bound mature Factor D is detected with a second antibody
that binds to a different epitope of Factor I

9¢. The method of any one of claims 91-97, wherein the test sample is a biological
sample obtained from a mammalian subject, such as wherein the biclogical sample is
selected from the group consisting of blood, serum, plasma, urine, and cerebrospinal
fluid.

99. The method of claim 98, wherein the mammalian subject is suffering from, or at
sisk for developing an alternative pathway disease or disorder.

100, The method of claim 98 or 99, wherein the mammalian subject has been treated
with a complement inhibitory agent, such as an altemative complement pathway
inhibitory agent, such as an inhibitor of pro-Factor B3 maturation, such as a MASP-3
inhibitory antibody or antigen-binding fragment thereof.

101, The method of any one of claims 91-100, wherein the anti-human mature Factor
Dr-specitfic antibody or antigen-binding fragment thereot comprises a binding domain
comprising HC-CDRI1, HC-CDRZ and HU-CBR3 in a heavy chain variable region
selected from the group consisting of SE{ 1D NO:s 12-17 and comprising LC-CDR1,
LC-CDRZ and LC-CDR3 in a light chain variable region selected from the group
consisting of SE{ 1D NO:s 18-23.

102. The method of any one of claims 91-101, wherein the anti-human mature Factor
Dr-specitfic antibody or antigen-binding fragment thereot comprises a binding domain
comprising the following six CORs: a) an HC-CDR1 comprising the amino acid sequence

XEXMEGVS (SEQ HX NO6S), wherein X at position 118 T, [ or § and X at position 3 is
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Gor I (b} an HC-CDR2 comprising the amino acid sequence HIYWDDEKHYXPSLKX
{SEQ D NG:66), wherein X at position 11 is H or N and X at position 16 is S or R; (¢}
an HC-CDR3 comprising the amino acid sequence RYYGYXXXMXY (SEQ 1D NG:67),
wherein X at position 6 1s R, Gor N, X at position 7is Sor Y, Xatposition 81s F, lor V,
and X at position 10 ts I or H; (d} a LC-CDRI comprising the amino actd sequence
REXXSIXHSNGNTYXE (SEQ D NO:68), wherein: X at position 3 is N or §, X at
position 4 18 Q or E, X at position 7 18 V or L, and X at position 15is F or L; (e} a LC-
CDR2 comprising the amino acid sequence KVXNRFS (SEQ 1D NO:69), wherein: X at
position 3 s N or Y; and {f} a LC-CDR3 comprising the amino acid sequence
FOQGSHVPPT (SEQ ID NO:54).

103. The method of claim 102, wherein the anti-human mature Factor D-spectfic
antibody or antigen-binding fragment thereof comprises a binding domain comprising the
following six CDRs: (2} an HO-CBDR1 comprising SEQ 1D NO:25, (b) an HC-CDR2
comprising SEQ I NG:27; (¢} an HC-CDR3 comprising SEQ 1D NO: 29; (d) a LC-
CDR1 comprising SEQ 1D NO:SO, {e) a LC-CDR2 comprising SEQ ID NO:52 and {f) a
LC-CDR3 comprising SEQ ID NG54,

104, A method of determining the presence or amount of Pro-Factor Id in a test
sample, the method comprising:

{a) contacting a test sample with an anti-human Pro-Factor D-specific monoclonal
antibody or antigen-binding fragment thereof, in an in vifre immunoassay, and

{b) detecting the presence or amount of the antibody or antigen-binding fragment
thereot bound to Pro-Factor D, wherein the presence of binding indicates the presence or
amount of Pro-Factor I in the sample;

wherein the anti-human mature Pro-Factor D-specific antibody or antigen binding

fragment thereof specifically binds to an epitope tn the activation {"Pro”) peptide of

human Factor I, set forth as “APPRGR” (SEQ 1D N4},
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105, The method of claim 104, wherein the antibody or antigen-binding fragment
thereof specifically binds human Pro-Factor D {(SEQ ID NGO:2) and does not bind to
human mature Factor D (§EQ 1D NO:3)

106. The method of claim 104 or 105, wherein the anti-human Pro-Factor D-specitfic
antibody or antigen-binding fragment thereof is immobilized on a substrate.

107. The method of any one of claims 104-106, wherein the immunoassay is an
ELISA assay.

108. The method of any one of claims 104-107, wherein said anti-human Pro-Factor
D-specific antibody or antigen-binding fragment thereof is labeled with a detectable
moiety and step (b} comprises detecting the presence or amount of said detectable motety.

109. The method of any one of claims 104-107, wherein said anti-human Pro-Factor
D-specific antibody or antigen-binding fragment thereot is naked {i.e, not labeled}, and
the presence or amount of the antibody or fragment thereof bound to mature Factor I is
detected using a labeled antibody which binds to the anti-Pro-Factor 12 antibody.

110. The method of any one of claims 104-109, wherein said anti-human Pro-Factor
D-specific antibody or antigen-binding fragment thereof is immobtlized on a substrate
{t.e., capture/coating) and the bound Pro-Factor D is detected with a second antibody that
binds to a ditferent epitope of Factor I,

111, The method of any one of claims 104-110, wherein the test sample is a
biological sample obtained from a mammalian subject, such as wherein the biclogical
sample is selected from the group consisting of blood, serum, plasma, urine, and
cerebrospinal fluid.

112. The method of claim 111, wheretn the mammalian subject i3 suffering from, or
at risk for developing an alternative pathway disease or disorder.

113, The method of claim 111 or 112, wherein the mammalian subject has been
treated with a complement inhibitory agent, such as an alternative complement pathway
inhibitory agent, such as an inhibitor of pro-Factor B maturation, such as a MASP-3

inhibitory antibody or antigen-binding fragment thereof.
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114. The method of any one of claims 104-113, wherein the anti-human Pro-Factor
Dr-specitfic antibody or antigen-binding fragment thereot comprises a binding domain
comprising HC-CBR-1, HC-CDR-2 and HC-CDR-3 of a heavy chain variable region
selected from the group counsisting of SEQ 13 NO:s 136-141 and comprising LC-CDR-1,
LC-CDRZ and LC-CDR3 in a light chain variable region selected from the group
consisting of SEQ 1D NGO:s 142-147, wherein the CDRs are numbered according to the
Kabat numbering system.

115, The method of any one of claims 104-113, wherein the anti-human Pro-Factor
D-specific antibody or antigen-binding fragment thereof comprises a binding domain
comprising HC-CDR-1, HC-CDR-2 and HC-CDR-3 in a heavy chain variable region
selected from the group consisting of SEQ 1D NO:s 136-139 and comprising LO-CBR-1,
LC-CDR2 and LC-CDR3 in a light chain variable region selected from the group
counsisting of SEQ 1D NO:s 142-145, wherein the CDRs are numbered according to the
Kabat numbering sysiem.

116. The method of any one of claims 104-113, wherein the anti-human Pro-Factor
Dr-specitfic antibody or antigen-binding fragment thereot comprises a binding domain
comprising HC-CBDR-1, HC-CDR-2 and HC-CDR-3 in a heavy chain variable region
selected from the group consisting of SEQ D NG:140 and SEQ ID NO:141 and
comprising LO-CDR-1, LC-CDR2 and LC-CIDR3 o a light chain vartable region sefected
from the group consisting of SEQ 1D NO:146 and SEQ 1D NO: 147 wherein the CDRs are
numbered according to the Kabat numbering system.

117. The method of any one of claims 104-113, wherein the anti-human Pro-Factor
D-specific antibody or antigen-binding fragment thereof comprises a binding domain
comprising the following six CDRs: (3) a CDR-H1 comprising SEQ 1D NO:167, (b} a
CDR-H2 compnsing SEQ 1D NO169 or SEQ 1D NG:173; {¢) a CDR-H3 comprising
SEQ 1D NOLITT or SEQ 1D NO:174; (d) a CDR-L1T comprising SEQ 1D NO1%4, (8) a
CDR-L2 comprising SEQ 1D N{:196 or SEQ 1D NO:199 and (f) a CDR-L3 comprising

SEQ ID NGUISS or SEQ 1D NOG20O.
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118 A method of assessing the extent of alternative pathway complement {(APC)
activation in a test sample comprising.

{a) providing a test sample;

{b} performing an tmmunoassay comprising at least one of’

(1} capturing and detecting mature Factor D in the test sample, wherein mature
Factor I} is either captured or detected with a mature Factor D-specific monocional
antibody or antigen-binding fragment thereof that specifically binds to an epitope in
“ILGOREA” (SEQ D NG:5) present in mature Factor Ib, but does not bind to Pro-Factor
D and/or
(it) capturing and detecting Pro-Factor I} 1 the test sample, wherein Pro-Factor D

is either captured or detected with a Pro-Factor D-specitic monocional antibody or
antigen-binding fragment thereot that specifically binds to an epitope on the activation
{(“Pro”) peptide “APPRGR” (SEQ 1D NO:4) present in Pro-Factor I, but does not bind to
mature Factor I; and

{c) comparing the level of mature Factor D detected in accordance with (b)}1) with a
predetermined level or control sample and/or comparing the level of Pro-Factor D
detected in accordance with (b)(31) with a predetermined level or control sample, wherein
the level of mature Factor B} and/or Pro-Factor D detected in the test sample is indicative
of the extent of alternative pathway complement activation,

119, The method of claim 118, wherein step (b}(3) comprises capturing mature Factor
D with a mature Factor D-specific monocional antibody or antigen-binding fragment
thereof that specifically binds to an epitope in “ILGGREA” (SEQ 1D NO:5) present in
mature Factor D, but does not bind to Pro-Factor I¥ and detecting with an antibody or
antigen-binding fragment thereof that binds to an epitope shared by both human mature
Factor I and human Pro-Factor D,

120. The method of claim 118, wherein step (b}(3) comprises capturing mature Factor
D with an anti-Factor I antibody or antigen-binding fragment thereof that binds 10 an

epitope shared by both human mature Factor ¥ and human Pro-Factor D and detecting
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with a mature Factor D-specific monocional antibody or antigen-binding fragment thereof
that specifically binds to an epitope in “ILGGREA” (SEQ 1D NO:5) present in mature
Factor 12, but does not bind to Pro-Factor D

121, The method of any one of claims 118-120, wherein step (b)(11) comprises
capturing Pro-Factor I with a Pro-Factor D-specific monocional antibody or antigen-
binding fragment thereof that specifically binds to an epitope on the activation {"Pro”)
peptide “APPRGR” (SEQ ID NG:4) present in Pro-Factor I, but does not bind to mature
Factor D and detecting with an antibody or antigen-binding fragment thereot that binds to
an epitope shared by both human mature Factor ) and human Pro-Factor D.

122, The method of any one of claims 118-120, wherein step (b)(11) comprises
capturing Pro-Factor B with an anti-Factor I antibody or antigen-binding fragment
thereof that binds to an epitope shared by both human mature Factor D and human Pro-
Factor D and detecting with a monoclonal antibody or antigen-binding fragment thereof
that specifically binds to an epitope on the activation (“Pro”) peptide “APPRGR” (SEQ
13 N 43 present in Pro-Factor D3, but does not bind to mature Factor D.

123. The method of any one of claims 118-122, wherein the mature Factor D-specific
monocional antibody or antigen-binding fragment thereof that specifically binds to an
epitope in “ILGGREA” (SEQ 1D NO:S) present in mature Factor D, but does not bind to
Pro-Factor D comprises a binding domain comprising HC-CBR1, HC-CDR2 and HC-
CDR3 in a heavy chain variable region selected from the group consisting of SEQ ID
N(hs 12-17 and comprising LC-CDR 1, LC-CDR2 and LC-CDR3 in a hight chain variable
region selected from the group consisting of SEQ ID NO:s 18-23 wherein the CDRs are
numbered according to the Kabat numbering system.

124. The method of any one of claims 118-123, wherein the Pro-Factor D-specific
monocional antibody or antigen-binding fragment thereof that specifically binds to an
epitope on the activation (“Pro”} peptide “APPRGR” (SEQ 1D N4} present in Pro-~
Factor I3, but does not bind to mature Factor I3 comprises a binding domain comprising

HC-CDR1, HC-CDR2 and HC-CDR3 of a heavy chain variable region selected from the
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group consisting of SEQ 1B NO:s 136-141 and comprsing LO-CDR1, LC-CDR2Z and
LC-CDR3 in a hight chain variable region selected from the group consisting of SEQ ID
N(hs 142-147, wherein the CDRs are numbered according to the Kabat numbering
systen.

125, The method of any one of claims 118-124, wherein the test sample is a
biological sample obtained from a mammalian subject.

126. The method of claim 125, wherein the biological sample comprises whole
blood, serum, plasma, urine, or cerebrospinal flurd.

~r
]
i

127 The method of any one of claims 118-126, wherein the test sample comprises a
complement inhibitory agent, such as an alternative complement pathway ishibitory
agent, such as an inhibitor of pro-Factor I3 maturation, such as a MASP-3 inhibitory
agent.

128 The method of claim 125, wherein the mammalian subject has been treated with
a complement inhibitory agent, such as an alternative complement pathway inhibitory
agent, such as an inhibitor of pro-Factor I3 maturation, such as a MASP-3 inhibitory
agent and the assay is used to measure the extent of alternative pathway inhibition.

129, The method of claim 125 or claim 128, wherein the mammalian subject is a
human subject.

130, The method of claim 129 wherein the human subject is suffering from, or at risk
of developing, or suspected of having an alternative-pathway disease or disorder.

131. The method of claim 130, wherein the alternative-pathway disease or disorder is
selected from the group consisting of) paroxysmal nocturnal hemoglobinuna (PNH), age-
related macular degeneration (AMD, including wet and dry AMIY), ischemia-reperfusion
injury, asthritis, disseminated intravascular coagulation, thrombotic microangiopathy
(including hemolytic uremic syndrome {(HUS), atypical hemolytic uremic syndrome
{aHUS s thrombotic thrombocyiopenic purpura (TTP) or transplant-associated TMA},
asthma, dense deposit disease, pauct-tmmune necrotizing crescentic glomentlonephritis,

traumatic brain injury, aspiration poeumonia, endophthalmitis, neuromyelitis optica
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Behecet's disease, multiple sclerosis, Guillain Barre Syndrome, Alzheimer’s disease,
Amvylotrophic lateral sclerosis {ALS), lupus nephritis, systemic lupus ervthematosus
(SLE), Dnabetic retinopathy, Uveitis, Chronie obstructive pulmonary disease (COPD), C3
glomerulopathy, transplant rejection, Graft-versus-host disease (GVHD), hemodialysis,
sepsis, Systemic inflammatory response syndrome (SIRS), Acute Respiratory Distress
Syndrome (ARDS), ANCA vasculitis, Anti-phospholipid syndrome, Atherosclerosis, IgA
Nephropathy and Myasthenia Gravis.

132, The method of claim 128, wherein the control sample is a sample taken from the
subject prior to treatment with the MASP-3 inhibitory agent, or a sample taken at an
eariter point in time during a course of treatment with the MASP-3 inhibitory agent.

133, The method of claim 128 or 132, wherein the MASP-3 inhibitory agent is a
MASP-3 inhibitory antibody or antigen-binding fragment thereof.

134, The method of claim 133, wherein the MASP-3 inhibitory antibody is a
monoclonal antibody, or antigen-binding fragment thereof, that binds to MASP-3 and
comprises at feast one of!

{1} a binding domain comprising HC-CDR1, HC-CBR2 and HC-CDR3 of a heavy
chain variable region selected from the group consisting of SEQ 1D NO:s 220, 222, 223,
225, 226 and 228 and comprising LC-CDR1, LC-CDR2 and LC-CDR3 of a hight chain
vartable region selected from the group counsisting of SEQ ID NO:s 221, 224 and 227,
wherein the CDRs are numbered according to the Kabat numbering system;

(11} a heavy chain variable region comprising a HC-CDR1 comprising SEQ 1D
NO:229 (TDDIN), a HC-CDR2 comprising SEQ D N(:232
(WIYPRDDRTKYNDKFKD), a HC-CDR3S comprising SEQ ID NG:236 (LEDTY); and
a hight chain variable region comprising a LC-CDR1 comprising SEQ 1D NO:239
{(KSSOSLLASRTRENYLA)}, a LC-CDR2 comprising SEQ 1D NO178 (WASTRES) and
a LC-CDR3 comprising SE( 1D NO:242 (KQSYNLYT),

{111} a heavy chain variable region comprising a HC-CDRI1 comprising SEQ D
NO:230 (SYGMS), a HC-CDRZ COMPISing SEQ D NOG:233
(WINTYSGVPTYADDFKG) and a HC-CBR3  comprsing SEQ D NG:237

{GGEAMDY); and a light chain variable region comprising a LC-CDR1 comprising SEQ
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D NO:240 (KSSOQSLLDSDAKTYLEN), a LC-CDR2 comprsing SEQ D NO:241
{LVSKLDS) and a LC-CDR3 comprising SEQ 1D NO243 (WOQGTHFPWT), or

{(iv} a heavy chain variable region comprising a HC-CDR1 comprising SEQ 1D
N{(:231 (GKWIE), a HC-CDR2 comprising SE D N{»234
(EILPGTGSTNYNEKFKG) or SEQ 1D NO:235 (EILPGTGSTNYAQKFQG); and a HC-
CDR3 compnising SEQ ID NO:238 (SEDVY; and a hight chain variable region comprising
a LC-CDRI1 comprising SEQ D NO:239, a LC-CDR2 comprising SEQ 1D NG:178 (
WASTRES); and a LC-CDR3 compnsing SEQ 1D NO: 244 (KQSYNIPT).

135 A method for monttoring the efficacy of treatment with a MASP-3 inhibitory
antibody, or antigen-binding fragment thereof, in a mammalian subject, the method
comprising:

{(a) administering a dose of a MASP-3 inhibitory antibody, or antigen-binding
fragment thereot, to a mamymalian subject at a first point in time;

(b} assessing a first concentration of mature Factor D and/or Pro-Factor D in a
biological sample obtained from the subject after step (a);

(¢} treating the subject with the MASP-3 inhibitory antibody, or antigen-binding
fragment thereot, at a second point in fime;

() assessing a second concentration of mature Factor D and/or Pro-Factor D in a
biological sample obtained from the subject after step (¢); and

(e} comparing the level of mature Factor D and/or Pro-Factor D assessed in step
(b} with the level of mature Factor D and/or Pro-Factor D assessed in step (d) to
determine the efficacy of the MASP-3 mhibitory antibody or antigen-binding fragment
thereof in the mammalian subject.

136, The method of claim 135, wherein the method further comprises adjusting the
dose of the MASP-3 inhibitory antibody or antigen-binding fragment thereof.

137. The method of claim 136, wherein the dose of MASP-3 inhibitory antibody or
antigen-binding fragment thereof administered to the subject is increased if the level of

mature Factor D is higher than the countrol or reference standard.

AT



WO 2022/040149 PCT/US2021/046250

138 The method of claim 136, wherein the dose of MASP-3 inhibitory antibody or
antigen-binding fragment thereof administered to the subject is increased if the level of
Pro-Factor D is lower than the control or reference standard.

139, The method of claum 137 or 138, wherein if the subject is administered an
increased dose of the MASP-3 inhibitory antibody or antigen-binding fragment thereof,
steps {b) to (e} are repeated to determine whether the increased dose is sufficient to adjust
the level of mature Factor B and/or Pro-Factor I to the desired level as compared to the
respective contro} or reference standard.

140, The method of claim 135, wherein steps (b} and {d} comprise assessing the
concentration of mature Factor D in the biclogical samples in an immuncassay.

141, The method of claim 140, wherein the immunoassay comprises (i) a first
monoclonal antibody, or antigen-binding fragment thereof, that specifically binds to an
epttope tn the N-terminal region of human mature Factor D, wherein the epitope
comprises or consists of the amino acids ILGGREA (SEQ 1D NG:5) and does not bind to
human Pro-Factor D; and (i1} a second antibody, or antigen-binding fragment thereof, that
binds to an epitope shared by both human mature Factor D and buman Pro-Factor D,
wherein the first and second antibody or antigen-binding fragments thereof function
together in the immunoassay to specifically detect or quantitate the amount of mature
Factor I3 protein (SEQ 12 N{:3) and not Pro-Factor D protein (SEQ 1D NO:2) that may
be present in the biological sample.

142, The method of claim 135, wherein steps (b} and (d} comprise assessing the
concentration of Pro-Factor D in the biclogical samples in an immunocassay.

143, The method of claim 142, wherein the immunoassay comprises (i} a first
monoclonal antibody, or antigen-binding fragment thereof, that specifically binds to an
epttope in the pro peptide of human Factor B, wherein the epitope comprises or consists
of the amino acids APPRGR (SEQ ID NGO:4) and does not bind to buman mature Factor
D; and (it} a second antibody, or antigen-binding fragment thereot, that binds to an

epitope shared by both human mature Factor D and human Pro-Factor D, wherein the
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firat and second antibody or antigen-binding fragments thereof function together in the
fmmunoassay to specifically detect or quantitate the amount of Pro-Factor ¥ protein
(SEQ 1D NO:2) and not mature-Factor D protein {SEQ D NG:3) that may be present in
the biological sample.

144. The method of any one of claims 135-143, wherein the mammalian subject is a
human subject.

145 The method of claim 144, wherein the human subject is suffering from, or at
sisk of developing an alternative pathway disease or disorder.

146. The method of claim 145, wherein the alternative pathway disease or disorder is
selected from the group consisting of paroxysmal nocturnal hemoglobinuria (PNH), age-
related macular degeneration (AMD, including wet and dry AMIY), ischemia-reperfusion
injury, asthritis, disseminated intravascular coagulation, thrombotic microangiopathy
(including hemolytic uremic syndrome {(HUS), atypical hemolytic uremic syndrome
{aHUS s, thrombotic thrombocyiopenic purpura (TTP} or transplant-associated TMA},
asthma, dense deposit disease, pauct-immune necrotizing crescentic glomentlonephritis,
traumatic brain injury, aspiration poeumonia, endophthalmitis, neuromyelitis optica
Behecet's disease, multiple sclerosis, Guillain Barre Syndrome, Alzheimer’s disease,
Amvylotrophic lateral sclergsis {ALS), lupus nephritis, systemic lupus ervthematosus
(SLE), Dnabetic retinopathy, Uveitis, Chronie obstructive pulmonary disease (COPD), C3
glomenulopathy, transplant rejection, Graft-versus-host disease {GVHD), hemodialysis,
sepsis, Systemic inflammatory response syndrome (SIRS}, Acute Respiratory Distress
Syndrome (ARDS), ANCA vasculitis, Anti-phospholipid syndrome, Atherosclerosis, IgA
Nephropathy and Myasthenia Gravis.

147. The method of claim 135 wherein the MASP-3 inhibitory anttbody or antigen-
binding fragment thereof ts a monoclonal antibody or antigen-binding fragment thereof.

148. The method of claim 147, wherein the MASP-3 inhibitory antibody or antigen-
binding fragment thereof 1s a monoclonal antibody, or antigen-binding fragment thereof,

that binds to MASP-3 and comprises at least one of!
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{1} a binding domain comprising HC-CDR1Y, HC-CDR2 and HC-CDR3 of a heavy
chain variable region selected from the group consisting of SEQ 1D N5 220, 222, 223,
225, 226 and 228 and comprising LC-CDR1, LC-CDR2 and LC-CDR3 of a hight chain
variable region selected from the group counsisting of SEQ ID NGO:s 221, 224 and 227,
wherein the CDRs are numbered according to the Kabat numbering systen;

(it} a heavy chain variable region comprising a HC-CDR1 comprising SEQ ID
N(:229 (TDIDIN), a HC-CDRZ comprising SEQ 1 N{(:232
{WIYPRDDRTKYNDKFKD), a HC-CDR3 comprising SEQ 1D NO:236 (LEDTY), and
a light chain variable region comprising a LC-CDRI1 comprising SEQ ID NO:239
{(KSSQSLLASRTRENYLA), a LC-CDR2 comprising SEQ ID NOI178 (WASTRES) and
a LC-CDR3 comprising SEQ D NO242 (KOQSYNLYTY;

(it1) a heavy chain variable region comprising a HC-CDR1 comprising SEQ ID
N(:230 {(SYGMS), a HC-CDR2 comprising SEQ 1D N{:233
{(WINTYSGVPTYADDFKG) and a HC-CBR3 comprising SEQ D NOG:237
(GGEAMDY); and a light chain variable region comprising a LC-CDR1 comprising SEQ
D NO2Z40 (KSSQSLLDSDAKTYEN), a LC-CDR2 comprising SEQ 1D NO:241
(LVSKLDS}) and a LC-CDR3 comprising SEQ 1D NOG:243 (WOQGTHEPWT), or

{(iv} a heavy chain varable region comprising a HC-CDR1 comprising SEQ ID
N{(:231 (GKWIE), a HC-CDR2 comprising SE D N{»234
{(FILPGTGSTNYNEKFKG) or SEG ID NO:235 (EILPGTGSTNYAQKFQGY), and 3 HO-
CDR3 comprising SEQ D NO:238 (SEDV); and a light chain vartable region comprising
a LC-CDR1 comprising SEQ 1D NO:239, a LC-CDR2 comprising SEQ 1D NO:178 (
WASTRES}), and a LC-CDR3 comprising SEQ ID NO:244 (KQSYNIPTY.

149 A method of treating a mammalian subject suffering from, or at risk of
developing an alternative-pathway disease or disorder, comprising administering a
MASP-3 inhibitory antibody or antigen-binding fragment thereof to the subject if the

subject is determined to have:
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{1} a fower or decreased level of Pro-Factor I in one or more samples taken from
the subject compared to a predetermined Pro-Factor I3 level or compared to the Pro-
Factor I3 level in one or more control samples: and/or

(it} a higher or increased level of mature Factor I¥ in one or more samples taken
from the subject compared to a predetermined mature Factor I¥ level or compared to the
mature Factor 13 fevel in one or more control samples.

150, The method of claim 149, wherein the level of Pro-Factor D in one or more

samples taken from the subject is determined by performing an immunoassay comprising
the use of a Pro-Factor D-specitic monocional antibody.

151, The method of claim 150, wherein the immuncassay comprises (i} a first
monocional antibody, or antigen-binding fragment thereof. that specifically binds o an
epitope i the pro peptide of human Factor I, wherein the epitope comprises or cousists
of the amino acids APPRGR (SEQ 1D NO:4) and does not bind to human mature Factor
I3, and {11} a second antibody, or antigen-binding fragment thereof, that binds to an
epttope shared by both human mature Factor I and human Pro-Factor D, wherein the
first and second antibody or antigen-binding fragments thereof function together in the
imimunoassay to specifically detect or quantitate the amount of Pro-Factor D protein
{SEQ D NG:2} and not mature-Factor D protein (SEQ D NO:3} that may be present in
the sample.

152, The method of claim 149, wherein the level of mature Factor I3 in one or more
samples taken from the subject is determined by performing an immunocassay comprising
the use of a mature Factor D-specific monocional antibody or antigen-binding fragment
thereof.

153, The method of claim 152, wherein the immuncassay comprises {1} a first
monocional antibody, or antigen-binding fragment thereof, that specifically binds 10 an
epitope in the N-terminal region of buman mature Factor D, wherein the epitope
comprises or consists of the amino acids ILGGREA (SEQ ID NO:5) and does not bind to

human Pro-Factor I¥; and (it) a second antibody, or antigen-binding fragment thereof, that
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binds to an epitope shared by both human mature Factor B and human Pro-Factor D,
wherein the first and second antibody, or antigen-binding fragments thereof, function
together tn the immunoassay to specifically detect or quantitate the amount of mature
Factor D protein (SEQ 1D NO:3) and not Pro-Factor D protein (SEQ 1 N(O:2) that may
be present 1n the sample.

154. The method of any one of claims 149-153, wherein the mammalian subjectis a
human subject.

155, The method of claim 154, wherein the human subject is suffering from, or at
risk of developing an alternative pathway disease or disorder selected from the group
consisting of paroxysmal nocturnal bemoglobinuria (PNH), age-related macular
degeneration (AMD, including wet and dry AMIDY}, ischemia-reperfusion tnjury, arthritis,
disseminated intravascular coagulation, thrombotic  microangiopathy  (including
hemolytic  wremic  syndrome (HUS), atypical hemolytic wuremic syndrome
{aHUS s thrombotic thrombocyiopenic purpura (TTP) or transplant-associated TMA},
asthma, dense deposit disease, pauct-immune necrotizing crescentic glomentlonephritis,
traumatic brain injury, aspiration poeumonia, endophthalmitis, neuromyelitis optica,
Behecet's disease, multiple sclerosis, Guillain Barre Syndrome, Alzheimer’s disease,
Amvylotrophic lateral sclergsis {ALS), lupus nephritis, systemic lupus ervthematosus
(SLE), Dnabetic retinopathy, Uveitis, Chronie obstructive pulmonary disease (COPD), C3
glomernulopathy, transplant rejection, Graft-versus-host disease {GVHD), hemodialysis,
sepsis, Systemic inflammatory response syndrome (SIRS}, Acute Respiratory Distress
Syndrome {(ARDS), ANCA vasculitis, Anti-phospholipid syndrome, Atherosclerosis, IgA
Nephropathy and Myasthenia Gravis.

156. The method of claim 149, wherein the MASP-3 inhibitory antibody or antigen-
binding fragment thereof ts a monoclonal antibody or antigen-binding fragment thereof.

157, The method of claim 156, wherein the MASP-3 inhibitory antibody or antigen-
binding fragment thereof 1s a monoclonal antibody, or antigen-binding fragment thereof,

that binds to MASP-3 and comprises at least one of
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{1} a binding domain comprising HC-CDR1Y, HC-CDR2 and HC-CDR3 of a heavy
chain variable region selected from the group consisting of SEQ 1D N5 220, 222, 223,
225, 226 and 228 and comprising LC-CDR1, LC-CDR2 and LC-CDR3 of a hight chain
variable region selected from the group counsisting of SEQ ID NGO:s 221, 224 and 227,
wherein the CDRs are numbered according to the Kabat numbering systen;

(it} a heavy chain variable region comprising a HC-CDR1 comprising SEQ ID
N(:229 (TDIDN}, a HC-CDRZ cCoOmprising SEQ i) N{(:232
{WIYPRDDRTKYNDKFKD), a HC-CDR3 comprising SEQ 1D NO:236 (LEDTY), and
a light chain variable region comprising a LC-CDRI1 comprising SEQ ID NO:239
{(KSSQSLLASRTRENYLA)Y, a LC-CDR2 comprising SEQ ID NOII78 (WASTRES) and
a LC-CDR3 comprising SEQ D NO242 (KOQSYNLYTY;

(it1) a heavy chain variable region comprising a HC-CDR1 comprising SEQ ID
N(:230 {(SYGMS), a HC-CDR2 comprising SEQ 1D N{:233
{(WINTYSGVPTYADDFKG) and a HC-CBR3 comprising SEQ D NOG:237
(GGEAMDY); and a light chain variable region comprising a LC-CDR1 comprising SEQ
D NO2Z40 (KSSQSLLDSDAKTYEN), a LC-CDR2 comprising SEQ 1D NO:241
(LVSKLDS}) and a LC-CDR3 comprising SEQ 1D NOG:243 (WOQGTHEPWT), or

{(iv} a heavy chain variable region comprising a HC-CDR1 comprising SEQ ID
N{(:231 (GKWIE), a HC-CDR2 comprising SE D N{»234
{(FILPGTGSTNYNEKFKG) or SEG ID NO:235 (EILPGTGSTNYAQKFQGY), and 3 HO-
CDR3 comprising SEQ D NO:238 (SEDV); and a light chain vartable region comprising
a LC-CDR1 comprising SEQ D NO:239, a LC-CDR2 comprising SEQ D NOUI78 (
WASTRES}), and a LC-CDR3 comprising SEQ ID NO:244 (KQSYNIPTY.

158. A pharmaceutical composition comprising a MASP-3 inhibitory antibody, or
antigen-binding fragment thereof, in an aqueous solution comprising a buffer system
having a pH of 6.0+£58%, 20+5% mM histidine, 100+5% mg/mL sucrose, and
0.035%+5%, polysorbate 80 wherein said MASP-3 inhibitory antibody or antigen-

binding fragment thereof is included at a concentration of 110 mg/miL+5%, and wherein
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said MASP-3 inhibttory antibody or antigen-binding fragment thereof comprises a heavy
chain variable region comprising a HC-CDR1 comprising SEQ 1D NO:231T (GKWIE), a
HC-CDRZ comprising SEQ 1D NG:234 (EILPGTGSTNYNEKFKG) or SEQ 1D N(:235
{(EILPGTGSTNYAQKFQG), and a HC-CDR3 comprising SEQ 1D NOZ3B (SEDV); and
a light chain variable region comprising a LC-CDR1 comprising SEQ 1D N(:239, 2 LC-
CDR2 comprising SEQ 1D NO: 178 (WASTRES); and a LC-CDR3 comprising SEQ ID
NR244 (KQSYNIPT).

159, The pharmaceutical composition of claim 158, wherein the pharmaceutical
composition is sterife,

160. The pharmaceutical composition of claum 158, wherein the MASP-3 inhibitory
antibody or antigen-binding fragment thereof comprises a heavy chain variable region
comprising at least 80%, BS%, 90%, 95%, 98%, 99% or 100% identical to SEQ ID
N{¥226 or SEQ 1D NO:227 and a light chain variable region comprising at least 80%,
&5%, 90%, 95%, 98%, 99% or 100% identical to SEQ H NO:227.

161, The pharmaceutical composition of any one of claims 158-160, wherein the
MASP-3 inhibitory antibody or antigen binding fragment thereof is selected from the
group consisting of a human antibody, a humanized antibody, a chimeric antibody, a
murine antibody, and an antigen-binding fragment of any of the foregoing.

162, The pharmaceutical composition of any one of claims 158-161, wherein the
MASP-3 inhibitory antibody or antigen-binding fragment thereof is selected from the
group consisting of a single chain antibody, an Sc¥Fv, a Fab fragment, an Fab’ fragment,
an F{ab")2 fragment, a univalent antibody lacking a hinge region and a whole antibody.

163, The pharmaceutical composition of any one of claims 158-162, wherein the
MASP-3 inhibitory antibody or antigen-binding fragment thereof further comprises an
immunoglobulin constant region.

164. The pharmaceutical composition of any one of claims 158-163, wherein the
MASP-3 inhibitory antibody or antigen-binding fragment thereof comprises a human

1g(34 constant region.
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165, The pharmaceutical composition of claim 164, wherein the MASP-3 inhibitory
antibody or antigen-binding fragment thereof comprises a human IgG4 constant region
with an S228P mutation.

166. The pharmaceutical composition of claim 164 or 165, wherein the MASP-3
inhibitory antibody or antigen-binding fragment thereof comprises a mutation that
promotes FoRa interactions at low pH.

167. The pharmaceutical composition of claim 166, wherein the MASP-3 inhibitory
antibody or antigen-binding fragment thereof comprises a human IgG4 constant region
set forth as SEQ 1D NO:245.

168, An article of manufacture containing a pharmaceutical composition according to
any of claims 158 t0 167.

169, The article of manufacture of claim 108, wherein the MASP-3 ishibitory
antibody or antigen-binding fragment thereof is in a unit dosage form of from 10 mg to
1000 mg suitable for therapeutic administration to a human subject.

170, The article of manufacture of claim 169, wherein the MASP-3 inhibitory
antibody or antigen-binding fragment thereof is in a unit dosage form of from 100 mg to
200 mg suitable for therapeutic administration to a human subject.

171, The article of manufacture of any one of claims 168-170, wherein the article of
manutacture comprises a container and a label or package insert on or associated with the
contatner.

172. The article of manufacture of claim 171, wherein the container is selected from
the group counsisting of a bottle, an ampoule, a pouch {e.g. an intravenous infusion bag}, a
vial, a syringe, and a cartridge.

173. The pharmaceutical composttion of any one of claims 158-167 or the article of
manufacture of any one of claims 168-172, wheretn the composition and/or article of
manufacture i1s for use in the treatment of a subject suffering from, or at risk of

developing an alternative pathway disease or disorder.
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174. The pharmaceutical compostiion or article of manufacture of claim 173, wherein
the alternative pathway disease or disorder is selected from the group consisting of
paroxysmal nocturnal hemoglobinuria (PNH), age-related macular degeneration (AMD,
inchuding wet and dry AMDY), ischemia-reperfusion injury, arthritis, disseminated
intravascular coagulation, thrombotic microangiopathy (including hemolvtic uremic
syndrome  (HUS), atypical hemolytic  wremic  syndrome  {aHUS) thrombotic
thrombocytopenic purpura {TTP) or transplant-associated TMA), asthma, dense deposit
disease, pauct-immune necrotizing crescentic glomerulonephritis, traumatic brain injury,
aspiration pngumonia, endophthalmitis, neuromyelitis optica , Beheet's disease, multiple
sclerosts, Guillain Barre Syndrome, Alzheimer’s disease, Amvlotrophic lateral selerosis
(ALS), lapus nephritis, systemic lupus ervihematosus (SLE), Diabetic retinopathy,
Uvettis, Chronic obstructive pulmonary disease (COPD), U3 glomerulopathy, transplant
rejection, Oraft-versus-host  disease (GVHD), hemodialysis, sepsis, Systemic
inflammatory response syndrome (SIRS), Acute Respiratory Distress Syndrome (ARDS),
ANCA wvasculitis, Anti-phospholipid syndrome, Atherosclerosis, IgA Nephropathy and

Myasthenia Gravis.
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INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2021/046250

A.

CLASSIFICATION OF SUBJECT MATTER

IPC(8) - AB1K 39/3955; A61P 29/00; A61P 37/02; CO7K 16/30 (2021.01)
CPC - AB61K 39/3955; A61P 29/00; A61P 37/02; CO7K 16/30 (2021.08)

According to International Patent Classification (IPC) or to both national classification and [PC

B.

FIELDS SEARCHED

see Search History document

Minimum documentation searched (classification system followed by classification symbols)

see Search History document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

see Search History document

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

INC.) 09 January 2020 (09.01.2020) entire document

(07.02.2019) entire document

US 2019/0040137 A1 (REGENERON PHARMACEUTICALS INC.) 07 February 2019

C. DUUCUMENTS CUONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2018/0140697 A1 (OMEROS CORPORATION et al) 24 May 2018 (24.05.2018) entire 1, 3, 118-120, 135-140,
document 142, 147, 149, 150, 152,
154-156
A WO 2011/016238 A1 (IMMUNAS PHARMA INC.) 10 February 2011 (10.02.2011) entire 1, 3, 118-120, 135-140,
document 142, 147, 149, 150, 152,
154-156
A WO 2020/010235 A1 (H. LEE MOFFITT CANCER CENTER AND RESEARCH INSTITUTE 1, 3, 118-120, 135-140,

142, 147, 149, 150, 152,
154-156

1, 3, 118-120, 135-140,
142, 147, 149, 150, 152,
154-156

D Further documents are listed in the continuation of Box C.

EI See patent family annex.

*

“A”

«pn
“gn

“L»

“Q”
“pn

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

document cited by the applicant in the international application

earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which
is cited to establish t thubllcanon date of another citation or other
special reason (as specified)

documentreferring to an oral disclosure, use, exhibition or other means
document published prior to the international filing date but later than
the priority date claimed

wn

wy”

oy

“&”

later document published after the internationat filing date or priority
date and not in conflict with the apﬁlu_:atlon but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

document of particular relevance; the claimed invention cannot
be considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

21 December 2021

Date of mailing of the international search report

JAN 312022

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, VA 22313-1450

Facsimile No. 571-273-8300

Authorized officer

Harry Kim

Telephone No. PCT Helpdesk: §71-272-4300
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Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

carried out on the basis of a sequence listing:

a. forming part of the international application as filed:
El in the form of an Annex C/ST.25 text file.
D on paper or in the form of an image file.

only in the form of an Annex C/ST.25 text file.

3. Additional comments:

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was

b. I:I furnished together with the international application under PCT Rule 13¢er. 1(a) for the purposes of international search

c. D furnished subsequent to the international filing date for the purposes of international search only:
|:| in the form of an Annex C/ST.25 text file (Rule 13zer 1(a)).
D on paper or in the form of an image file (Rule 13fer.1(b) and Administrative Instructions, Section 713).

2. D In addition, in the case that more than one version or copy of a sequence listing has been filed or fumished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

SEQ ID NOs: 2-5, 12, 18, 73, 74, 85-93, 178, 220-229, 232, 236, 239, and 242 were searched.

Form PCT/ISA/210 (continuation of first sheet (1)) (July 2019)
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Box No. I1 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This intemational search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. @ Claims Nos.: 4-30, 34, 35, 37-42, 44-58, 62-79, 83-85, 94-103, 107-117, 123-134, 144-146, 162-174
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

sar extra shaet(s)

1. I:I As all required additional search fees were timely paid by the applicant, this interational search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos..

4. % No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:

1, 3, 118-120, 135-140, 142, 147, 149, 150, 152, 154-156

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2019)
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Continued from Box No. Il Observations where unity of invention is lacking

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees need to be paid.

Group I+: claims 1-3, 31-33, 59-62, 80-82, 86-93, 104-106, 118-122, 135-143, and 147-161 are drawn to antibodies which bind to Factor
D and methods and compositions comprising the same.

The first invention of Group I+ is restricted to an isolated antibody, where the antibody comprises a heavy chain variable region (VH) and
a light chain variable region (VL), where the VH is selected to be SEQ ID NO:12, which is encoded by SEQ 1D NO:73, and further
contains a HC-CDR1 (SEQ 1D NO:25), a HC-CDR2 (SEQ ID NO:27), and HC-CDR3 (SEQ ID NO:29), and the VL is selected to be SEQ
ID NO:18, which is encoded by SEQ ID NO:79, and further contains LC-CDR1 (SEQ ID NO:50), LC-CDR2 (SEQ ID NO:52), LC-CDR3
(SEQ ID NO:54), which binds to SEQ ID NO:5, and methods and compositions comprising the same. It is believed that claims 1, 3,
118-120, 135-140, 142, 147, 149, 150, 152, and 154-156 read on this first named invention and thus these claims will be searched
without fee to the extent that they read on SEQ ID NOs: §, 12, 18, 73, and 79.

Applicant is invited to elect additional VH, VL, and epitopes, each with specified SEQ ID NO, to be searched in a specific combination by
paying additional fee for each set of election. An exemplary election would be an isolated antibody, where the antibody comprises a
heavy chain variable region (VH) and a light chain variable region (VL), where the VH is selected to be SEQ ID NO:13, which is encoded
by SEQ ID NO:74, and further contains a HC-CDR1 (SEQ ID NO:25), a HC-CDR2 (SEQ ID NO:27), and HC-CDR3 (SEQ ID NO:29),
and the VL is selected to be SEQ ID NO:19, which is encoded by SEQ ID NO:80, and further contains LC-CDR1 (SEQ iD NO:50),
LC-CDR2 (SSEQ ID NO:52), LC-CDR3 (SEQ ID NO:54), which binds to SEQ D NO:3, and methods and compositions comprising the
same. Additional VH, VL, and epitopes, each with specified SEQ ID NO will be searched upon the payment of additional fees.
Applicants must specify the claims that read on any additional elected inventions. Applicants must further indicate, if applicable, the
claims which read on the first named invention if different than what was indicated above for this group. Failure to clearly identify how
any paid additional invention fees are to be applied to the “+" group(s) will result in only the first claimed invention to be
searched/examined.

The inventions listed in Groups |+ do not relate to a single general inventive concept under PCT Rule 13.1, because under PCT Rule
13.2 they lack the same or corresponding special technical features for the following reasons:

The Groups 1+ formulas do not share a significant structural element responsible for binding human mature Factor C requiring the
selection of alternative VH and VL where “The isolated antibody or antigen-binding fragment thereof of any of the preceding claims,
wherein the antibody or antigen-binding fragment thereof that specifically binds to human mature Factor D comprises a binding domain
comprising the following six CDRs: a) an HC-DR1 comprising the amino acid sequence XSXMGVS (SEQ ID NO.65), wherein X at
position lis T, | or S and X at position 3 is G or | (b) an HC-CDR2 comprising the amino acid sequence HIYWD)EKHYXPSLK X (SEQ I[)
NO.66), wherein X at position Il is H or N and X at position 16 is S or R; (c) an HC-CDR3 comprising the amino acid sequence
RYYGYXXXMXY (SEQ ID NO:67), wherein X at position 6 is R, or N, X at position 7 is S or Y, X at position 8is F, | or V, and X at
position 10 is ) or 1-1; (d) a L.C-CDR1 comprising the amino acid sequence RSXXSIX-ISNGNTYXE (SEQ |D NO:68), wherein: X at
position 3 is N or S, X at position 4 is Q or E, X at position 7 is V or L, and X at position 15 is F or L; (C) a LC-CDR2 comprising the
amino acid sequence KVXNRFS (SEQ 1D NO:69), wherein: X at position 3 is S or Y; and (f) a LC-CDR3 comprising the amino acid
senAncA FOGSHVPPT (SFQ 1IN NO-&R4)

Additionally, even if Groups |+ were considered to share the technical features of an isolated antibody, or antigen-binding fragment
thereof, that specifically binds to an epitope in the amino-terminal region of human mature Factor D; an isolated antibody, or
antigen-binding fragment thereof, that specifically binds to an epitope on the activation ("Pro") peptide of human Factor D; an isolated
antibody or antigen-binding fragment thereof that binds to an epitope shared by human mature Factor D and human Pro-Factor D,
wherein the antibody comprises a binding domain comprising HC-CDR1, HC-CDR2 and HC-CDR3 in a heavy chain variable region and
comprising LC-CDR1, LC-CDR2 and LC-CDR3 in a light chain variable wherein the CORs are numbered according to the Kabat
numbering system; a kit comprising at least one monoclonal antibody that specifically detects or quantitates human mature Factor D
and/or Pro-Factor D in an immunoassay, wherein the at least one monoclonal antibody comprises: (i) a mature Factor D-specific
monoclonal antibody, or antigen-binding fragment thereof, that specifically binds to an epitope encompassing the amino-terminus of
human mature Factor D; a method of determining the presence or amount of mature Factor D in a test sample, the method comprising:
(a) contacting a test sample with a mature Factor D-specific monoclonal antibody or antigen-binding fragment thereof, in an in vitro
immunoassay; and (b) detecting the presence or absence or amount of the antibody or antigen-binding fragment thereof bound to
mature Factor D3, wherein the presence of binding indicates the presence or amount of mature Factor D in the sample, a method of
determining the presence or amount of Pro-Factor d in a test sample, the method comprising: (a) contacting a test sample with an
anti-human 'Pro-Factor D-specific monoclonal antibody or antigen-binding fragment thereof, in an in vitro immunoassay; and (b)
detecting the presence or amount of the antibody or antigen-binding fragment thereof bound to Pro-Factor D, wherein the presence of
binding indicates the presence or amount of Pro-Factor D in the sample; a method of assessing the extent of alternative pathway
complement (APC) activation in a test sample comprising (a) providing a test sample; (b) performing an imimunoassay comprising at
least one of: (i) capturing and detecting mature Factor D in the test sample, wherein mature Factor D is either captured or detected with
a mature Factor D-specific monoclonal antibody or antigen-binding fragment thereof; a method for monitoring the efficacy of treatment
with a MASP-3 inhibitory antibody, or antigen-binding fragment thereof, in a mammalian subject, the method comprising: a)
administering a dose of a MASP-3 inhibitory antibody, or antigen-binding fragment thereof to a mammalian subject at a first point in time;
(b) assessing a first concentration of mature Factor D and/or Pro-Factor D in a biological sample obtained from the subject after step (a):
(c) treating the subject with the MASP--3 inhibitory antibody, or antigen-binding fragment thereof at a second point in time; (d) assessing
a second concentration of mature Factor D and/or Pro-Factor D in a biological sample obtained from the subject after step (c); and (e)
comparing the level of mature Factor D and/or Pro-Factor D assessed in step (b) with the level of mature Factor D and/or Pro-Factor D
assessed in step (d) to determine the efficacy of the MASP-3 inhibitory antibody or antigen-binding fragment thereof in the mammalian
subject; a method of treating a mammalian subject suffering from, or at risk of developing an alternative-pathway disease or disorder,
comprising administering a MASP-3 inhibitory antibody or antigen-binding fragment thereof to the subject if the subject is determined to
have: (i) a lower or decreased level of Pro-Factor D in one or more samples taken from the subject compared to a predetermined
Pro-Factor D level or compared to the Pro-Factor D level in one or more contro! samples. and/or (ii) a higher or increased leve! of mature
Factor 1) in one or more samples taken from the subject compared to a predetermined mature Factor D level or compared to the maturgg

Form PCT/ISA/210 (extra sheet) (July 2019)
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comprising a, buffer system having a pH of 6.0£5%, 20+5% mM histidine, 100£5% mg/mL sucrose, and 0.035%z1 50/, polysorbate 80
wherein said MASP-3 inhibitory antibody or antigen- binding fragment thereof is included at a concentration of 110 mg/mLt5. However,
these shared technical features do not represent a contribution over the prior art.

Specifically, US 2018/0140697 A1 to Omeros Corporation et al. discloses an isolated antibody, or antigen-binding fragment thereof
(isolated antibody, Para. [0024)), that specifically binds to an epitope in the amino-terminal region of human mature Factor D (the present
invention provides an isolated monoclonal antibody or antigen-binding fragment thereof thereof that specifically binds to the serine
protease domain of human MASP-3, Para. {0024]; indicating complete blockade of factor D conversion by the MASP-3 inhibitory
antibodies, Para. [0247]; human factor D-specific antibody, Para. [0866)); specifically binds to an epitope on the activation ("Pro") peptide
of human Factor D (antibodies that bind to an epitope in the serine protease domain of human MASP-3 ... inhibiting altemative pathway
complement activation in human serum, Para. [0495]; human factor D-specific antibody, Para. [0866]); wherein the antibody comprises a
binding domain comprising HC-CDR1, HC-CDR2 and HC-CDR3 in a heavy chain variable region and comprising LC-CDR1, LC-CDR2
and LC-CDR3 in a light chain variable wherein the CDRs are numbered according to the Kabat numbering system (an isolated antibody,
or antigen-binding fragment thereof, that binds to MASP-3 comprising: (a) a heavy chain variable region comprising a HC-CDR1 ...a
HC-CDR2 ... a HC-CDR3 ... a light chain variable region comprising a LC-CDR1 ... LC-CDR2 ...LC-CDR, Para. [0520]; immunoglobulin
variable regions may be determined by reference to Kabat, Para. [0168]); a kit (assay kit, as well as an isotype control antibody, Para.
[0079]) comprising at least one monocional antibody that specifically detects or quantitates human mature Factor D and/or Pro-Factor )
in an immunoassay (an isolated monoclonal antibody or antigen-binding fragment thereof thereof that specifically binds to the serine
protease domain of human MASP-3, Para. [0024]; human factor D-specific antibody, Para. [0866]); immobilized on ELISA plates coated
with the capture antibody, Para. [0904)], wherein the at least one monoclonal antibody comprises: (i) a mature Factor D-specific
monoclonal antibody, or antigen-binding fragment thereof, that specifically binds to an epitope encompassing the amino-terminus of
human mature Factor D (the present invention provides an isolated monoclonal antibody or antigen-binding fragment thereof thereof that
specifically binds to the serine protease domain of human MASP-3, Para. [0024}; indicating complete blockade of factor D conversion by
the MASP-3 inhibitory antibodies, Para. [0247]; human factor D-specific antibody, Para. [0366]), a method of determining the presence
or amount of mature Factor D in a test sample (analyzing the level of pro-Factor D) and Factor D in 3MC patient serum (Patient B) in the
presence of active recombinant MASP-3 (rMASP-3), Para. [0119]; Blood samples were taken, Para. [0656)), the method comprising: (a)
contacting a test sample with a mature Factor D-specific monoclonal antibody or antigen-binding fragment thereof, in an in vitro
immunoassay (recombinant MASP-3 protein (80 ng) was pre-incubated with 1 micro g of representative mAbs D14, M3M1 and a control
antibody (which binds specifically to MASP-1, but not to MASP-3) at room temperature for 15 minutes. Pro-factor D with an N-terminal
Strep-tag (ST-pro-factor D-His, 70 ng) was added and the mixture was incubated at 37 degrees centigrade for 75 minutes. The reactions
were then electrophoresed, blotted and stained with anti-factor D as described above. Para. [0846}; immobilized on ELISA plates coated
with the capture antibody, Para. [0904]); and (b) detecting the presence or absence or amount of the antibody or antigen-binding
fragment thereof bound to mature Factor D3, wherein the presence of binding indicates the presence or amount of mature Factor D in
the sample (Factor D was detected in serum during the evolution of CAIA, and the addition of human factor D in vitro reconstituted C3
activation and C5a generation using sera from these mice, Para. [0320]), a method of determining the presence or amount of Pro-Factor
D in a test Sample (analyzing the level of pro-Factor D) and Factor D in 3MC patient serum (Patient B) in the presence of active
recombinant MASP-3 (rMASP-3), Para. [0119); Blood samples were taken, Para. [0656)), the method comprising: (a) contacting a test
sample with an anti-human Pro-Factor D-specific monoclonal antibody or antigen-binding fragment thereof, in an in vitro immunoassay
(recombinant MASP-3 protein (80 ng) was pre-incubated with 1 micro g of representative mAbs D14, M3M1 and a control antibody
(which binds specifically to MASP-1, but not to MASP-3) at room temperature for 15 minutes. Pro-factor D with an N-terminal Strep-tag
(ST-pro-factor D-His, 70 ng) was added and the mixture was incubated at 37 degrees centigrade for 75 minutes. The reactions were
then electrophoresed, blotted and stained with anti-factor D as described above. Para. [0846]); immobilized on ELISA plates coated with
the capture antibody, Para. [09041); and (b) detecting the presence or amount of the antibody or antigen-binding fragment thereof bound
to Pro-Factor D), wherein the presence of binding indicates the presence or amount of Pro-Factor D in the sample (Factor D was
detected in serum during the evolution of CAIA, and the addition of human factor D in vitro reconstituted C3 activation and C5a
generation using sera from these mice, Para. [0320]), a method of assessing the extent of alternative pathway complement (APC)
activation in a test sample comprising, a) providing a test sample (antibodies can be screened for the ability to inhibit alternative pathway
complement activation system using the assays described herein, Para. {0571}; [b)lood samples were taken from the mice at hourly
intervals after infection and analyzed to determine, Para. [0656]); (b) performing an immunoassay comprising at least one of: (i)
capturing and detecting mature Factor D in the test sample, wherein mature Factor D is either captured or detected with a mature Factor
D-specific monoclonal antibody or antigen-binding fragment thereof (recombinant MASP-3 protein (80 ng) was pre-incubated with 1
micro g of representative mAbs D14, M3M1 and a control antibody {which binds specifically to MASP-1, but not to MASP-3) at room
temperature for 15 minutes. Pro-factor D with an N-terminal Strep-tag (ST-pro-factor D-His, 70 ng) was added and the mixture was
incubated at 37 degrees centigrade for 75 minutes. The reactions were then electrophoresed, blotted and stained with anti-factor D as
described above. Para. [0846]; immobilized on ELISA plates coated with the capture antibody, Para. [0904]) a method for monitoring the
efficacy of treatment with a MASP-3 inhibitory antibody, or antigen-binding fragment thereof, in a mammalian subject (methods to assess
the effect of MASP-2- and MASP-3-deficient serum on lysis of red blood cells from blood samples obtained from a mouse mode! of PNH
and demonstrates the efficacy of MASP-2 inhibition and/or MASP-3 inhibition to treat subjects suffering from PNH, Para. [0734]), the
method comprising: (a) administering a dose of a MASP-3 inhibitory antibody, or antigen-binding fragment thereof to a mammalian
subject at a first point in time (administering to the subject a composition comprising an isolated monoclonal antibody or antigen-binding
fragment thereof that specifically binds to the serine protease domain of human MASP-3, Para. [0248)); (b) assessing a first
concentration of mature Factor D and/or Pro-Factor D in a biological sample obtained from the subject after step (a): (c) treating the
subject with the MASP--3 inhibitory antibody, or antigen-binding fragment thereof at a second point in time (Serum prepared from blood
harvested at a pre-dose timepoint and multiple post-dose time points (96 hrs, 1 week, and 2 weeks) was diluted to 7.5 percent and
zymosan particles were added to induce the APC. Antibody-treated mice were compared to a group of control mice (n=4) that were
given a single intravenous dose of vehicle, Para. [0912]; recombinant MASP-3 protein (80 ng) was pre-incubated with 1 micro g of
representative mAbs D14, M3M1 and a control antibody (which binds specificaily to MASP-1, but not to MASP-3) at room temperature
for 15 minutes. Pro-factor D with an N-terminal Strep-tag (ST-pro-factor D-His, 70 ng) was added and the mixture was incubated at 37
degrees centigrade for 75 minutes. The reactions were then electrophoresed, blotted and stained with anti-factor D as described above.
Para. [0846]; immobilized on ELISA plates coated with the capture antibody, Para. {0904]); d) assessing a second concentration of
mature Factor D and/or Pro-Factor D in a biological sample obtained from the subject after step (c) (llustrates the level of C3 deposition
on zymosan particles at various time points after a single dose of mAb M3-1 (10 mg/kg i.v.) in wild-type mice. As shown in FIG. 44, in the
pre-dose time point the two conditions show comparable levels of APC activity. At 96 hours and the two later time points, the mAb M3-1
treated group shows essentially complete APC inhibition, while the APC activity of the vehicle-treated group remains unabated. As
shown in FIG. 44, a single dose of mAb M3-1 administered intravenously to mice led to near-complete ablation of systemic APC activity
for at least 14 days, Para. (0913]); and (e) comparing the level of mature Factor D and/or Pro-Factor D assessed in step (b) with the
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level of mature Factor D and/or Pro-Factor D assessed in step (d) to determine the efficacy of the MASP-3 inhibitory antibody or
antigen-binding fragment thereof in the mammalian subject (llustrates the leve! of C3 deposition on zymosan particles at various time
points after a single dose of mAb M3-1 (10 mg/kg i.v.) in wild-type mice. As shown in FIG. 44, in the pre-dose time point the two
conditions show comparable levels of APC activity. At 96 hours and the two later time points, the mAb M3-1 treated group shows
essentially complete APC inhibition, while the APC activity of the vehicle-treated group remains unabated. As shown in FIG. 44, a single
dose of mAb M3-1 administered intravenously to mice led to near-complete ablation of systemic APC activity for at least 14 days, Para.
[0913]; methods to assess the effect of MASP-2- and MASP-3-deficient serum on lysis of red blood cells from blood samples obtained
from a mouse model of PNH and demonstrates the efficacy of MASP-2 inhibition and/or MASP-3 inhibition to treat subjects suffering
from PNH, Para. [0734]); a method of treating a mammalian subject suffering from, or at risk of developing an alternative-pathway
disease or disorder (a method for treating a subject suffering from, or at risk for developing paroxysmal nocturnal hemoglobinuria (PNH),
Para. [0041]; human subjects, Para. [0061)), (i) a lower or decreased leve! of Pro-Factor D in one or more samples taken from the
subject compared to a predetermined Pro-Factor D level or compared to the Pro- Factor D level in one or more control samples (wherein
the determination of a reduced level of the at least one complement factor in comparison to a standard value or healthy control subject is
indicative of the need for continued treatment with the LEA-1 and/or LEA-2 inhibitory agent, Para. [0376]; inhibitory activity of the
MASP-3 binding mAbs D14 (lane 2) and M3M1 (lane 3) on MASP-3-dependent pro-factor D cleavage in comparison to a control reaction
containing only MASP-3 and pro-factor D, Para. [0086]); a pharmaceutical composition (a pharmaceutical composition, Para. [0040))
comprising a MASP-3 inhibitory antibody, or antigen-binding fragment thereof (a pharmaceutical composition comprising a
physiologically acceptable carrier and a high affinity MASP-3 inhibitory monoclonal antibody or antigen binding fragment thereof that
binds to human MASP-3 and inhibits alternative pathway complement activation, Para. [0040)).

Further, US 2019/0040137 A1 to Regeneron Pharmaceuticals, Inc. teaches in an aqueous solution comprising a, buffer system having a
pH of 6.0£5% (antibody ...histidine buffer ...a pH of from about 5.3 to about 6.7, Para. [0017}), 20+5% mM histidine (from 0 mM to 40
plus or minus 8 mM histidine buffer, Para. [0017]), 100£5% mg/mL sucrose (15 percent plus or minus 3 percent (w/v) sucrose), and
0.035%150/, polysorbate 80 (rom O percent to 0.5 percent plus or minus 0.25 percent (w/v) polysorbate 80;, Para. [0017[), wherein said
inhibitory antibody or antigen-binding fragment thereof is included at a concentration of 110 mg/mL+5 (antibody; 110 plus or minus 16.5
mg/mL, Para. [0068]).

The inventions listed in Groups |+ therefore lack unity under Rule 13 because they do not share a same or corresponding special
technical features.
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