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TARGETED CATALYTIC COMPLEMENT-ACTIVATING MOLECULES AND
METHODS OF USE THEREOF

FIELD OF THE INVENTION

The present invention relates to targeted complement-activating molecules comprising
a targeting domain and a serine protease domain for use in targeting complement activation,

and related compositions and methods.

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 .xml file containing the sequence listing is
MP_1 0303 US2 Sequence Listing 20221003 ST26.xml, the file is 216 KB, was created
on October 3, 2022; and is being submitted via the Patent Center with the filing of the

specification.

BACKGROUND

The complement system supports innate host defense against pathogens and other
acute insults (M.K. Liszewski and J.P. Atkinson, 1993, in Fundamental Immunology, Third
Edition, edited by W.E. Paul, Raven Press, Ltd., New York), and also has a role in immune
surveillance against cancer (P. Macor, et al., Front. Immunol., 9:2203, 2018). More than 30
fluid-phase and membrane-bound glycoproteins, cofactors, receptors, and regulatory proteins
are involved in the complement system (S. Meyer, et al., mA4bs, 6:1133, 2014). Many of
them are serine proteases, which form a highly regulated cascade of activation events. The
complement system responds rapidly to molecular stress signals through a cascade of
sequential proteolytic reactions initiated by the binding of pattern recognition receptors
(PRRs) to distinct structures on damaged cells, biomaterial surfaces, or microbial intruders
(Reis et al., Nat. Rev. Immunol., 18:5, 2018). Activation of the complement cascade induces
diverse immune effector functions, such as cell lysis, phagocytosis, chemotaxis, and immune
activation (S. Meyer, et al., 2014). Furthermore, the complement system also acts as a bridge
between the innate immune response and the subsequent activation of adaptive immunity. In
addition to its anti-infectious properties, the complement system is also involved in the

clearance of immune complexes and apoptotic cells, tissue regeneration, mobilization of
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hematopoietic progenitor cells, and angiogenesis (T.M. Pierpont et al., Front. Oncol., 8:163,
2018).

The complement system can be activated through three distinct pathways: the
classical pathway, the alternative pathway, and the lectin pathway. See FIGURE 1.
Activation of the classical pathway is triggered by a conformational change of the classical
pathway initiation complex C1, composed of Clq, a hexamer of trimeric chains, and a
heterotetramer of the C1q-associated serine proteases Clr and Cls, as detailed below. The
binding of C1q to complexes composed of host antibodies bound to a foreign particle (i.e., an
antigen) initiates the activation of C1 complex. Since activation of the classical pathway
largely depends on a prior adaptive immune response by the host, the classical pathway is an
effector mechanism of the acquired immune system. In contrast, both the lectin and
alternative pathways are independent of adaptive immunity and are part of the innate immune

system.

The classical pathway (CP) is primarily initiated by antibody-antigen complexes.
Antibodies of subclasses IgM and IgG bind to an antigen on the surface of a pathogen or a
target cell and recruit the C1 complex, which is composed of the multimolecular recognition
subcomponent C1q (composed of six heterotrimers of the C1q A-chain, B-chain, and C-
chain) and the C1g-associated serine proteases C1r and Cls. Upon binding of C1q to the Fc-
region of either an IgM bound to an antigen or to at least two IgG antibodies bound to their
antigens, the serine protease Clr is converted from its zymogen form into its enzymatically
active form and subsequently cleaves and activates its substrate Cls. Once activated, Cls
cleaves C4 into its fragments C4a and C4b. C4b binds to complement component C2 and
this complex, C4bC2, is cleaved by Cls in a second cleavage step to release C2b, forming the
complement C3 converting enzyme complex C4bC2a, a so-called C3 convertase, which

cleaves the abundant plasma complement component C3 into C3a and C3b.

The lectin pathway is triggered by the binding of pattern recognition molecules, such
as mannose-binding lectin (MBL), ficolins or collectin-11 and collectin-10, to pathogen-
associated molecular patterns (PAMPs) or apoptotic or distressed host cells. The recognition
molecules form a complex with the MBL-associated serine proteases, MASP-1 and MASP-2,
and activate them upon binding, which results in the cleavage of C2 and C4 and the

formation of the C3 convertase (C4bC2a).
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The alternative pathway (AP) is initiated by spontaneous hydrolysis of C3
(“tickover”) to C3(H20), which binds to factor B (fB). The conversion of the resulting
C3(H20)fB complexes requires the enzymatic activity of another highly specific serine
protease called factor D. The availability of enzymatically active factor D is thought to be a
limiting factor for the alternative pathway amplification loop and the availability of factor D
requires the action of another enzyme, MASP-3, which is required for conversion of pro-
Factor D (proCFD) into its active form, mature factor D (matCFD) (Dob¢ ef al., 2016).
MatCFD, another serine protease, cleaves the C3(H20)-bound fB into Ba and Bb. Bb is also
a serine protease and participates in the formation of alternative C3 convertase C3(H20)Bb ,
which cleaves C3 into C3a and C3b. By this mechanism, the alternative pathway is
constitutively active at low levels. The AP amplification loop is formed when freshly
generated C3b, formed either by C3(H20)Bb or by the classical and lectin pathway C3
convertase C4bC2a, binds to the target surfaces and sequesters fB to form C3bfB complexes
that, upon cleavage by matCFD, create another C3 convertase complex C3bBb. This
convertase can be further stabilized by properdin, which prevents decay of the complex and
conversion of C3b by factor H and factor I. C3bBb is the functional convertase of the

alternative pathway.

The three pathways converge after formation of the C3 convertases C4bC2a and
C3bBb. The C3 cleavage fragment C3a is an anaphylatoxin which promotes inflammation.
C3b functions as an opsonin by binding covalently through a thioester bond on the surface of
target cells, marking them for circulating complement receptor (CR)-displaying effector cells,
such as NK cells and macrophages, which contribute to complement-dependent cellular
cytotoxicity (CDCC) and complement-dependent cellular phagocytosis (CDCP), respectively.
C3b also binds to the C3 convertase (either C4bC2a or C3bBb) to form a C5 convertase
(C4bC2a(C3b)n or C3bBb(C3b)n, respectively), which leads to MAC formation and
subsequent CDC. Additionally, C3b’s cell-bound degradation fragments, iC3b and C3dg,
can promote complement-receptor-mediated cytotoxicity (CDCC and CDCP) as well as
adaptive immune response through B cell activation (M.C. Carroll, Nat. Immunol., 5:981,

2004).

Formation of C5 convertase leads to the cleavage of C5 into C5a and C5b. C5ais
another anaphylatoxin. C5b recruits C6-9 to form the membrane attack complex (MAC, or

C5b-9 complex). The MAC causes pore formation resulting in membrane destruction of the
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target cell and cell lysis (so called complement-dependent cytotoxicity, CDC). Direct cell
lysis through the MAC formation has been traditionally recognized as a terminal effector
mechanism of the complement system, however, C3b mediated opsonization and pro-
inflammatory signaling as well as the anaphylatoxin function of C3a are thought to play a

significant role in the mediation of complement dependent inflammatory pathology.

Complement regulatory proteins (CRPs) prevent unwanted complement activation
and consumption of complement components. These proteins are present in most cells and
via tight control they play an important role in protecting the host cells from complement-
mediated damage. CRPs can be soluble proteins (SCRPs) or membrane-bound complement
regulatory proteins (mCRPs) (P.F. Zipfel and C. Skerka, Nat. Rev. Immunol. 9:729, 2009).
One of the most abundant protease inhibitors in circulating blood is the C1 inhibitor (C1linh),
with an average plasma concentration of 0.25 g/L (H. Gregorek, Comp. and Inflamm. 8:310,
1991). Clinh binds to and inactivates C1r, Cls, and two of the MBL-associated serine
proteases, MASP-1 and MASP-2; hence it is the primary inhibitor for the classical and lectin
pathway. Other sCRPs include C4 binding protein (C4BP), and factors H and I (P.F. Zipfel
and C. Skerka, 2009).

In contrast to sCRPs, the mCRPs regulate the complement pathways by targeting both
C3 and C4 (P.F. Zipfel and C. Skerka, 2009). For example, CD46 (membrane cofactor
protein; MCP) is a co-factor for factor I, which mediates cleavage of C3b and C4b into their
inactive degradation products, iC3b and iC4b, respectively, and thereby leads to inhibition of
all three complement pathways. CDS55 (decay acceleration factor, DAF) accelerates the
decay of C3 and C5 convertases, which inhibits all three complement pathways. CD59
(protectin) prevents assembly of the MAC by inhibiting the polymerization of C9 and its
subsequent binding to C5b-8, thus inhibiting all three pathways.

For most microbial organisms, the first line of defense provided by complement is
sufficient to prevent infection and preserve the integrity of the host organism. Pathogens are
micro-organisms that have acquired ways to undermine the host’s immune system, break
through the barriers that protect the host against microbial invasion, and establish an
infection. Pathogens have developed various ways to undermine the host’s immune defense.
For example, the bacterium Neisseria meningitidis has a surface protein called Factor H-
binding protein that sequesters and binds the host’s negative complement regulatory

component factor H (fH) to the bacterial surface. This, in turn, protects the bacteria from
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complement activation since surface bound factor H decays and inactivates complement C3
and C5 convertases that have formed on the pathogen surface and thereby prevents the host
complement system from neutralizing, killing, or opsonizing the pathogen. Other strategies
that pathogens have developed to evade complement attack include the sequestration of host
C4-binding protein by bacterial surface proteins like PspA and PspC of Streptococcus
pneumoniae to prevent the formation of classical and lectin pathway C3 and C5 convertases
C4bC2a and C4bC2a(C3b)n respectively on the bacterial surface (Haleem KS, et al. Infect
Immun. 2018 Dec 19;87(1):e00742-18.), and the release of complement-activating bacterial

toxins that consume complement away from the vulnerable pathogen surface.

The complement system is also involved in suppression of cancer. Neoplastic
transformation leads to several genetic and epigenetic alterations which change the
morphology and composition of the cell membrane. During this process of transformation,
normal cells express tumor-specific markers and produce pro-inflammatory signals that are
recognized by the cancer immunosurveillance network. Complement is considered a part of
the cancer immune surveillance network (Pio et al., 2014). It has been demonstrated that all
three complement pathways are activated in malignant tumors (Macor, Capolla and Tedesco,
2018). Complement proteins, C3 degradation products, and complement activation products
(i.e., C5a, C3a, and C5b-9) have been detected in several types of cancer (Afshar-Kharghan,
2017). Besides complement components, CRPs have also been found in cancer. In fact,
mCRPs and sCRPs are overexpressed on cancer cells among different cancer types (Meyer,
Leusen and Boross, 2014). Thus, the complement system is a host mechanism against cancer

and cancer cells may resist complement attack by overexpressing CRPs.

Complement’s central role in multiple physiological processes requires that
complement activation be tightly regulated. Pathogens (P.F. Zipfel and C. Skerka, 2009) and
cancer cells (A. Geller and J. Yan, Front. Immunol. 10:1, 2019), however, have been shown
to use evasion strategies to block complement activity, including expression of negative
complement regulatory proteins. Thus, there is a need for therapies that enhance complement
activity against pathogens or dysfunctional self cells (e.g., cancer cells or autoimmune cells),
such as by targeting complement activation to the pathogens or dysfunctional cells, or to

tissues where the pathogens or dysfunctional cells are present.
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SUMMARY

This summary is provided to introduce a selection of concepts in a simplified form
that are further described below in the Detailed Description. This summary is 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.

In one aspect, the present disclosure provides targeted complement-activating
molecules comprising a targeting or target-binding domain and a complement-activating
serine protease effector domain. In some embodiments, the target-binding domain is derived
from an antibody. In some embodiments, the target-binding domain comprises an antigen-
binding fragment of an antibody. In some embodiments, the complement-activating serine
protease effector domain is catalytically active, while in other embodiments the complement-
activating serine protease effector domain is in a zymogen form. In some embodiments, the
target-binding domain binds to an antigen present on a cell, such as CD20, CD38, or CD52.
In other embodiments, the target-binding domain binds to an antigen present on a microbial
pathogen, such as a bacterial pathogen, a viral pathogen, a fungal pathogen, or a parasitic

pathogen.

In some embodiments, the targeted complement-activating molecules comprise a
fusion protein comprising the N-terminus of the serine protease effector domain fused to the
C-terminus of the antibody heavy chain or fragment thereof or to the C-terminus of the
antibody light chain or fragment thereof. In other embodiments, the fusion protein comprises
the C-terminus of the serine protease effector domain fused to the N-terminus of the antibody
heavy chain or fragment thereof or to the N-terminus of the antibody light chain or fragment
thereof. In some embodiments, the targeted complement-activating molecules comprise such
a fusion protein and a second antibody chain, which is a light chain or fragment thereof if the
fusion protein comprises a heavy chain or fragment thereof and which is a heavy chain or
fragment thereof if the fusion protein comprises a light chain or fragment thereof. In some
embodiments, the targeted complement-activating molecules comprise a fusion protein
comprising the N-terminus of the serine protease effector domain fused to the C-terminus of a
single-chain antibody or fragment thereof, or a fusion protein comprising the C-terminus of
the serine protease effector domain fused to the N-terminus of a single-chain antibody or

fragment thereof.
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In some embodiments, the serine protease effector domain comprises complement
factor D or a fragment thereof, Clr or a fragment thereof, C1s or a fragment thereof, MASP-2
or a fragment thereof, MASP-3 or a fragment thereof, MASP-1 or a fragment thereof, C2a or

a fragment thereof, or Bb or a fragment thereof.

Also provided herein are polynucleotides encoding targeted complement-activating
molecules or portions thereof, and cloning vectors or expression cassettes comprising such

polynucleotides.

Further provided herein are host cells expressing targeted complement-activating
molecules and methods of producing targeted complement-activating molecules comprising
culturing the host cells under conditions allowing for expression of the molecules and

isolating the molecules.

Also provided herein are methods of activating at least one complement pathway in a
mammalian subject using the targeted complement-activating molecules. In some
embodiments, the targeted complement-activating molecules may be used to induce
complement dependent cytotoxicity (CDC), complement-dependent cellular cytotoxicity
(CDCC), or complement-dependent cellular phagocytosis (CDCP) in a target cell. In some
embodiments, the targeted complement-activating molecules may be used to treat cancer,
autoimmune disease, or a microbial infection, such as a bacterial infection, a viral infection, a

fungal infection, or a parasitic infection.

BRIEF 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 understood 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 graphically illustrates the surface levels of CD20, CDS5S5, and CD59 on

CD20+ cancer cell lines Ramos, Kasumi-2, and SU-DHL-8. Cells were stained with primary
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antibody targeted against CD20 (RTX), CD55 (CBL511, Millipore) and CD59 (MAB1759,
Millipore) and the secondary antibody, an anti-human IgG Fc Ab conjugated with
fluorophore (Biolegend). Controls are shown as light grey lines. Expression levels are shown

as dark grey lines. Fluorescence was measured by FACS.

FIGURE 3 is a diagram illustrating certain formats for the targeted complement-
activating molecules described herein. Such molecules may comprise a targeting domain
derived from an antibody and a serine protease effector domain fused to either the heavy
chain or light chain of the antibody. Shown are an unmodified antibody (far left) and
targeted complement-activating molecules comprising a serine protease effector domain
fused to: the C-terminus of the heavy chain (second from left), the N-terminus of the heavy
chain (center), the C-terminus of the light chain (second from right), or the N-terminus of the

light chain (far right).

FIGURE 4 shows the results of SDS-PAGE analysis of certain targeted complement-
activating molecules comprising a serine protease effector domain derived from MASP-1,
MASP-2, or MASP-3, as described herein. Polyacrylamide gel with a gradient concentration
of 4-12% (NuPAGE Bis-Tris gel, Invitrogen) was used to separate subunits of each fusion
protein, and polypeptide sizes were estimated using molecular weight marker (SeeBlue Plus
2, Invitrogen). The abbreviations for the various molecules analyzed are provided in Table 1.

rituximab (RTX) was used as a control.

FIGURE 5 shows the results of SDS-PAGE analysis of certain targeted complement-
activating molecules comprising a serine protease effector domain derived from Clr, Cls,
C2a, Bb, or complement factor D (CFD), as described herein. Polyacrylamide gel with a
gradient concentration of 4-12% (NuPAGE Bis-Tris gel, Invitrogen) was used to separate
subunits of each fusion protein, and polypeptide sizes were estimated using molecular weight
marker (SeeBlue Plus 2, Invitrogen). The abbreviations for the various molecules analyzed

are provided in Table 1. Rituximab (RTX) was used as a control.

FIGURE 6 shows SDS-PAGE analysis of the activation of certain targeted
complement-activating molecules comprising a serine protease effector domain derived from
MASP-3, as described herein. Zymogen RTX(H)**-M3 (2uM) was diluted in 10 mM
HEPES, pH 7.4, 140 mM NaCl, 0.1 mM EDTA buffer and was incubated at 37 °C alone
(negative control) or with the addition of MASP-2 (CCP1/28P) (91nM) in various timepoints
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(0, 10, 20, 40, 60, 90, 120, 150 and 190 minutes). The samples were removed in each
timepoint and placed at -20 °C to stop the reaction. SDS-PAGE analysis with reducing
conditions was performed to verify the cleavage of the MASP-3 fusion protein. The bands

corresponding to the zymogen and the active form of RTX-MASP-3 are shown.

FIGURE 7 shows SDS-PAGE analysis of potential degradation-resistant variants of
certain targeted complement-activating molecules, as described herein. Polyacrylamide gel
with a gradient concentration of 4-12% (NuPAGE Bis-Tris gel, Invitrogen) was used to
separate subunits of each fusion protein, and polypeptide sizes were estimated using
molecular weight marker (SeeBlue Plus 2, Invitrogen). The abbreviations for the various

molecules analyzed are provided in Table 1. Rituximab (RTX) was used as a control.

FIGURE 8 shows SDS-PAGE analysis of additional potential degradation-resistant
variants of certain targeted complement-activating molecules comprising a serine protease
effector domain derived from Clr or Cls, as described herein. Polyacrylamide gel with a
gradient concentration of 4-12% (NuPAGE Bis-Tris gel, Invitrogen) was used to separate
subunits of each fusion protein, and polypeptide sizes were estimated using molecular weight
marker (SeeBlue Plus 2, Invitrogen). The abbreviations for the various molecules analyzed
are provided in Table 1. The targeted complement-activating molecules shown in lanes 6 and
8 (RTX(H) 764K C1sPHW and RTX(H)N7GAK.C 15458V respectively) were incubated
with Cl1r for one or three hours to convert the serine protease effector domain to the active

form, followed by SDS-PAGE analysis to check for degradation (right panel).

FIGURE 9 shows binding of certain targeted complement-activating molecules
described herein to target cells. B cell line Ramos cells (ATCC) (0.5x10° cells) were stained
with rituximab or with one of twelve targeted compliment-activating molecules comprising a
targeting domain derived from rituximab as the primary antibody. Anti-human IgG Fc Ab
conjugated with fluorophore (BioLegend) was used as the secondary antibody. Unstained
cells and cells stained only with secondary Ab were included as controls. Fluorescence was
measured by FACS. Controls are shown as light grey lines. Rituximab binding is shown as
dark grey lines. Binding of the targeted complement-activating molecules is shown as a solid

dark grey area.

FIGURE 10 shows the kinetics of binding to CD20 for certain targeted complement-

activating molecules described herein, as measured by biolayer interferometry (BLI). The
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binding assay was performed with AHC biosensors. 69 nM of targeted complement-
activating molecule diluted in Kinetic Buffer (PBS, 0.02% Tween 20, 1% BSA, 0.05% DDM,
0.01% CHS) was loaded (loading phase) and antigen CD20 diluted in Kinetic Buffer was
added in two-fold series starting at 0, 6.25, 12.5, 25, 50, 100, and 200 nM (association phase).
The assay was performed with Octet RED96 system (ForteBio Inc.) and analyzed by Octet
CFR Software (ForteBio Inc.). Noisy and smooth lines distinguish measured data from the
global fit. Data for anti-CD20 antibodies rituximab (RTX) and obinutuzumab (OBZ) is

shown for comparison.

FIGURESs 11A and 11B show the results of serine protease activity assays for certain
targeted complement-activating molecules described herein. Substrate C4 (FIGURE 11A) or
C3 (FIGURE 11B) was diluted in PBS (1X), pH 7.4, and incubated at 37°C alone (“none™) or
with the addition of the indicated targeted complement-activating molecules at an
enzyme/substrate ratio of 1:20. Samples were removed after 3 hours to stop the reaction.
SDS-PAGE analysis under reducing conditions was performed to verify the cleavage of C4
or C3. Cleavage products C4b and C3Db are indicated by an arrow.

FIGURES 12A and 12B show the results of C4 deposition assays for certain targeted
complement-activating molecules described herein. ELISA plates were coated with 100 pl of
mannan (50 pg/mL) and either 215 nM (FIGURE 12A) or 69 nM (FIGURE 12B) of
rituximab or the indicated targeted complement-activating molecule suspended in coating
buffer. Plates were incubated at 4°C overnight. Remaining protein binding sites were then
blocked by the addition of 250 pl of 1% BSA in PBS buffer to each well and two hours
incubation at room temperature. The plates were washed three times with PBS containing
0.05% Tween 20. Hirudin plasma from MASP-2 knockout (KO) mice (left panel of FIGURE
12A) or wild-type (WT) mice (right panel of FIGURE 12A) was diluted with PBS (no
calcium, no magnesium) to obtain a final concentration of 10%. Normal human serum
(NHS) (FIGURE 12B) was diluted with PBS (no calcium, no magnesium) to a final
concentration of 1%. The plates were incubated with the plasma for 15 minutes at 4°C. A
C4 (0.2 ug/mL) antibody diluted in wash buffer was added to the plates and incubated 30
minutes at 37°C and 200 rpm. A secondary antibody (0.043 pg/mL) diluted in wash buffer
was added to the plates and incubated 30 minutes at room temperature. Absorbance at 450

nm was measured following addition of colorimetric substrate TMB.

10
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FIGURE 13 shows the results of C3 deposition assays for certain targeted
complement-activating molecules described herein. ELISA plates were coated with 215 nM
rituximab or the indicated targeted complement-activating molecule suspended in coating
buffer. Plates were incubated at 4°C overnight. Remaining protein binding sites were then
blocked by the addition of 250 pl of 1% BSA in PBS buffer to each well and two hours
incubation at room temperature. The plates were washed three times with PBS containing
0.05% Tween 20. Hirudin plasma from MASP-1/3 knockout (KO) mice (left panel) or wild-
type (WT) mice (second panel from the left) was diluted with MgEGTA buffer (10 mM
EGTA, 5 mM MgClz, 5 mM Barbital, 145 mM NaCl [pH 7.4]) to obtain a final concentration
of 10%. Normal human serum (NHS) was diluted with MgGEGTA to a final concentration of
3% (third panel from the left) or 10% (right panel). The plates were incubated with the
plasma for 20 minutes (mouse plasma and 3% NHS) or 25 minutes (10% NHS) at 37°C. A
C3 antibody (2.4 ug/mL) diluted in wash buffer was added to the plates and incubated 30
minutes at 37°C and 200 rpm. A secondary antibody (0.043 pg/mL) diluted in wash buffer
was added to the plates and incubated 30 minutes at room temperature. Absorbance at 450

nm was measured following addition of colorimetric substrate TMB.

FIGURES 14A and 14B show detection of complement factors C3b (FIGURE 14A)
or MAC (FIGURE 14B) deposited on Kasumi-2 target cells after treatment with certain
targeted complement-activating molecules described herein. Rituximab or the indicated
targeted complement-activating molecule was diluted in Assay Buffer to a concentration of
12.5 nM. Normal human serum (NHS) was diluted into Assay Buffer to obtain a final
concentration of 15%. Kasumi-2 cells were resuspended into Assay Buffer to a final
concentration of 300,000 cells/ml and were transferred to a 6-well assay plate. The diluted
proteins and NHS were added to the wells. Plates were incubated at 37°C in a humidified
incubator for two hours. The cells were then resuspended into FACS buffer, blocked to
prevent non-specific binding, and stained with primary antibodies (rabbit anti-human C3c¢ or
monoclonal mouse anti-human C5b-9). After 20 minutes incubation in ice, the cells were
washed twice and resuspended in FACS buffer containing secondary antibody (APC anti-
rabbit IgG or PE anti-mouse IgG). The cells were incubated a further 20 minutes on ice, then
washed three times and resuspended in FACS buffer. The stained cell samples were analyzed
by FACS (FACSCalibur).

11
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FIGURE 15 shows detection of CD52 or CD38 using anti-CD52 or anti-CD38
antibodies or certain targeted complement-activating molecules described herein (columns
labeled “CD52” and “CD38”), and detection of complement factor C3b deposited on HT
target cells after treatment with certain targeted complement-activating molecules described
herein (columns labeled “C3b™). For detection of CD52 or CD38, about 500,000 cells of
human B cell lymphoma line HT (ATCC) were harvested and resuspended in FACS buffer.
To prevent non-specific binding, 5 ul of blocking solution was added to 100 ul of cell
suspension, which was then incubated 15 minutes at room temperature. Antibodies
alemtuzumab (targeting CD52) and daratumumab (targeting CD38) or the indicated targeted
complement-activating molecules were added to the cell suspension and incubated 20
minutes on ice. The cells were then washed twice and resuspended in FACS buffer
containing secondary antibody (mouse anti-human IgG1 conjugated with Alexa Fluor 647).
The cells were incubated on ice for 20 minutes, then washed three times and resuspended in
FACS buffer. The stained cell samples were analyzed by FACS (FACSCalibur). For
detection of C3b, alemtuzumab, daratumumab, or the indicated targeted complement-
activating molecule was diluted in Assay Buffer to a concentration of 12.5 nM. Normal
human serum (NHS) was diluted into Assay Buffer to obtain a final concentration of 15%.
HT cells were resuspended into Assay Buffer to a final concentration of 300,000 cells/ml and
were transferred to a 6-well assay plate. The diluted proteins and NHS were added to the
wells. Plates were incubated at 37°C in a humidified incubator for two hours. The cells were
then resuspended into FACS buffer, blocked to prevent non-specific binding, and stained
with primary antibody (rabbit anti-human C3c¢). After 20 minutes incubation in ice, the cells
were washed twice and resuspended in FACS buffer containing secondary antibody (APC
anti-rabbit IgG). The cells were incubated a further 20 minutes on ice, then washed three
times and resuspended in FACS buffer. The stained cell samples were analyzed by FACS
(FACSCalibur).

FIGURE 16 shows the results of complement dependent cytotoxicity (CDC) assays
using rituximab or certain targeted complement-activating molecules as described herein.
Ramos cells (ATCC) were resuspended in Assay Buffer to a final concentration of 10,000
cells per well and were transferred to a 96-well plate. To each well were added 15% NHS
and 12.5 nM rituximab or the indicated targeted complement-activating molecule. Controls
with no antibody or targeted complement-activating molecule and with no cells were

included. The plates were incubated two hours at 37°C, following which CytoTox-Glo

12
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(Promega) was added. After a further 15 minutes incubation at room temperature,

luminescence was measured using a Luminoskan plate reader.

FIGURE 17 shows the results of complement dependent cytotoxicity (CDC) assays
using rituximab or certain targeted complement-activating molecules as described herein.
Ramos cells (ATCC) were resuspended in Assay Buffer to a final concentration of 10,000
cells per well and were transferred to a 96-well plate. To each well were added 15% NHS
and 12.5 nM rituximab or the indicated targeted complement-activating molecule (left panel)
or the concentration of rituximab or targeted complement-activating molecule shown on the
x-axis (right panel). Controls with no antibody or targeted complement-activating molecule
and with no cells were included. The plates were incubated two hours at 37°C, following
which CytoTox-Glo (Promega) was added. After a further 15 minutes incubation at room

temperature, luminescence was measured using a Luminoskan plate reader.

FIGURE 18 shows the results of complement dependent cytotoxicity (CDC) assays
using rituximab or certain targeted complement-activating molecules as described herein.
Ramos cells (ATCC) were resuspended in Assay Buffer to a final concentration of 10,000
cells per well and were transferred to a 96-well plate. To each well were added 15% NHS
and 37.5 nM rituximab or the indicated targeted complement-activating molecule. Controls
with no antibody or targeted complement-activating molecule and with no cells were
included. The plates were incubated two hours (left panel) or three hours (right panel) at
37°C, following which CytoTox-Glo (Promega) was added. After a further 15 minutes
incubation at room temperature, luminescence was measured using a Luminoskan plate

reader.

FIGURES 19A and 19B show the results of complement dependent cytotoxicity
(CDC) assays using rituximab or certain targeted complement-activating molecules as
described herein. Three different concentrations of rituximab or the indicated targeted
complement-activating molecule were prepared in Assay Buffer (Opti-MEM cell culture
medium): 112.5 nM, 37.5 nM, and 12.5 nM. Normal human serum (NHS) was diluted into
Assay Buffer to obtain a final concentration of 10%. Ramos cells were washed with PBS,
resuspended with Assay Buffer to a final concentration of 150,000 cells per well, and
transferred to a 96-well assay plate. The diluted proteins and human serum were added to the
wells. The plates were incubated at 37°C in a humidified incubator for two hours.

Propidium iodide (5 ul) was added and the stained cells were immediately analyzed by flow
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cytometry (FACSCalibur). Cells treated only with NHS and unstained cells were included as
controls. Dotted lines show NHS-only controls, solid lines show 12.5 nM concentrations,
light grey areas show 37.5 nM concentrations, and dark grey areas show 112.5 nM
concentrations. FIGURE 19A shows the results of assays using rituximab (left panel) or
MatCFD-RTX (right panel) at several different concentrations. FIGURE 19B shows a
comparison of the results of assays using rituximab or MATCFD-RTX at 112.5 nM.

FIGURE 20 shows the results of complement dependent cytotoxicity (CDC) assays
using rituximab or certain targeted complement-activating molecules in the presence of
antibodies against one or both of the complement regulatory proteins (CRPs) CD55 (clone
BRIC 216, Sigma-Aldrich) and CD59 (clone BRIC 229, IBGRL). Monoclonal antibodies
rituximab (RTX) and a modified version of rituximab (RTX?7C) were tested, as were
targeted complement activating molecules comprising mature Factor D (MatCFD) and either
RTX or RTXM?76, RTX antibodies, RTX **7C antibodies, or the targeted complement
activating molecules were prepared in Assay Buffer (RPMI 1640 medium [-] L-glutamine,
5% FBS (heat-inactivated), 100X GlutaMax and 25 mM HEPES) to a final concentration of
337.5nM. Anti-CD55 antibody was prepared with Assay Buffer to a final concentration of
10 ug/mL. Anti-CD59 antibody was prepared with Assay Buffer to a final concentration of 2
pg/mL. Normal human serum (NHS) was diluted into Assay Buffer to obtain a final
concentration of 15%. Ramos cells were resuspended with Assay Buffer to a final
concentration of 300,000 cells per well and transferred to a 96-well assay plate. The diluted
proteins and NHS were added to the wells. The plates were incubated at 37°C in a
humidified incubator for two hours. Propidium iodide (SuL, Invitrogen) was added and the
stained cells were immediately analyzed by flow cytometry (FACSCalibur). Cells treated
with NHS and RTX antibodies, RTX *7¢ antibodies, or the targeted complement activating
molecules but without the addition of anti-CD55 or anti-CD359 (no inh) were included as

controls.

FIGURE 21 shows the binding of three different mouse monoclonal antibodies to
factor H binding protein (fHbP) of Neisseria meningitidis (N. meningitidis). The left panel
shows binding of each of the three antibodies to recombinant fHbP on the surface of an
ELISA plate. The right panel shows binding of each of the three antibodies to N.

meningitidis on the surface of an ELISA plate.
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FIGURE 22 shows the binding of mouse-human chimera versions of the three mouse

monoclonal antibodies to N. meningitidis on the surface of an ELISA plate.

FIGURE 23 shows the binding of certain targeted complement-activating molecules
described herein to N. meningitidis on the surface of an ELISA plate. The targeted
complement activating molecules tested are Clone 19-Clr, which comprises a binding
domain derived from a chimeric mouse monoclonal antibody to N. meningitidis fHbP and a
serine protease effector domain derived from Clr, and Clone 19-Cls, which comprises a
binding domain derived from a chimeric mouse monoclonal antibody to N. meningitidis
fHbP and a serine protease effector domain derived from Cls. Binding of chimeric antibody

Clone 19 is shown for comparison.

FIGURE 24 shows the assessment of antibody titer against N. meningitidis serotype B
(MC58) in a variety of human sera. ELISA plates were coated with N. meningitidis and
incubated with different serum dilutions from twelve different human sera. Antibodies
against N. meningitidis were detected using horseradish peroxidase (HRP)-conjugated anti-

human IgG antibody.

FIGURE 25 shows the detection of complement factor C5b-9 (also referred to as
MAC) deposited on N. meningitidis cells after treatment with certain complement-activating
molecules described herein. A mixture containing 10 pg/mL of targeted complement-
activating molecule in 5% normal human serum (NHS) previously identified as having low
titer of anti-Neisseria antibodies was incubated for the times shown on the x-axis. Controls
used NHS alone or with Clone 19 anti-fHbP antibody. Detection was carried out using

monoclonal antibody against MAC.

FIGURES 26A and 26B show the results of an N. meningitidis serum bactericidal
assay using serum samples from four different individuals. Bacteria were incubated with
buffer alone (BBS) or with 2.5% normal human serum (NHS) alone or in the presence of 10
ug/mL of anti-fHbp antibody Clone 19 or targeted complement-activating molecules Clone
19-Clr or Clone 19-Cls. Samples were taken at predetermined time points and plated on
blood agar plates overnight at 37°C and 5% CO». Serum bactericidal activity was calculated
by measuring the decrease in the viable bacterial count recovered compared to the original
bacterial count at zero time point and heat inactivated serum. Results are shown as colony-

forming units (cfu)/ml. Each row shows results for a different serum sample. For each serum
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sample, the left chart shows the results after 30 minutes and the right chart shows the results

after 60 minutes.

FIGURES 27A-27C show the results of complement component deposition assays
using serum from four different individuals. Complement component deposition was assayed
in a similar manner as described for FIGURES 26A and 26B, but with varied serum
concentrations. FIGURE 27A shows C3b deposition, FIGURE 27B shows C4b deposition,
and FIGURE 27C shows C5b deposition.

FIGURE 28 shows the results of a complement C3b deposition assay using anti-fHbp
antibody Clone 19 and targeted complement-activating molecules comprising chimeric
antibody Clone 19 and one of Clr, Cls, MASP-2, MASP-3, and Factor D. A Maxisorp
polystyrene microtiter ELISA plate was coated with N. meningitidis antigen MC58 overnight
at 4°C. The next day, the residual binding sites were blocked using 5% skimmed milk.
Wild-type mouse serum (5%) with 150 nM of Clone 19 antibody, targeted complement-
activating molecule, or isotype control antibody was added to the plate at different time
points at room temperature. After incubation, the ELISA plate was washed and complement
C3b deposition was detected using rabbit anti-C3b antibodies followed by goat anti-rabbit
HRP conjugated antibodies.

FIGURE 29 shows the results of assays of binding of monoclonal antibodies against
Streptococcus pneumoniae antigen PspA to S. pneumoniae. Anti-PspA antibodies 5C6.1 and
RXIMIO00S were tested. S. pneumoniae strain D39 was incubated with either 5C6.1 or
RXIMIO00S at a concentration of 10 pg/mL for 30 minutes at room temperature, then washed
and incubated with Alexa Fluor goat anti-human IgG for 30 minutes. Binding was measured

by FACS analysis.

FIGURE 30 shows the results of assays of binding of chimeric anti-PspA antibody
RXIMI005 and targeted complement-activating molecules comprising RX1MI005 and either
Clr or Cls to S. pneumoniae. An ELISA plate was coated with S. pneumoniae strain D39 in
coating buffer and blocked with 5% skimmed milk. Serial dilutions of antibody or targeted
complement-activating molecules were added to the plate and incubated for 30 minutes at
room temperature then washed. Bound antibodies and targeted complement-activating
molecules were detected using HRP conjugated anti-human IgG. An unrelated isotype

antibody was included as a control.
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FIGURE 31 shows the results of assays of complement C3b deposition using anti-
PspA antibody RX1MI005, targeted complement-activating molecules comprising
RXIMIO005 and either Clr or Cls, and an isotype control antibody. S. pneumoniae bacteria
were washed twice with TBS buffer and resuspended in BBS™ buffer (4 mM barbital, 145
mM NaCl, 2 mM CaClz, 1 mM MgCls, pH 7.4) buffer to a final concentration of 10° cfu in
100 mL. The bacterial suspension (100 uL) was opsonized with 1 % (vol/vol) NHS for 15
minutes at room temperature with antibody or targeted complement-activating molecules.
Nonopsonized bacteria served as a negative control. After opsonization, the bacterial
samples were washed twice with TBS buffer, and bound C3b was detected using FITC-
conjugated rabbit anti-human C3c¢ (Dako). Fluorescence intensity was measured with a

FACSCalibur cell analyzer (BD Biosciences).

FIGURE 32 shows the results of assays of binding of antibody and a targeted
complement-activating molecule to Candida albicans. Antibody 1A2, which binds a fungal
mannan epitope present on C. albicans, was used along with a targeted complement-
activating molecule comprising antibody 1A2 and Clr. An unrelated isotype antibody was
used as a control. An ELISA plate was coated with C. albicans in coating buffer and blocked
with 5% skimmed milk. Serial dilutions of antibody 1A2 and the targeted complement-
activating molecule were added to the plate and incubated for 30 minutes at room
temperature, then washed. Bound antibodies were detected using HRP conjugated anti-

human IgG.

FIGURE 33 shows the results of assays of binding of antibody and a targeted
complement-activating molecule to Candida albicans. Fungal cells were incubated with
antibody 1A2 or a targeted complement-activating molecule comprising antibody 1A2 and
C1r for 30 minutes at room temperature, then washed and incubated with Alexa Fluor goat
anti-human IgG for 30 minutes. Binding was measured by FACS analysis. An unrelated

isotype antibody was used as a control.

FIGURE 34 shows the results of assays measuring C3b deposition triggered by
certain antibodies and targeted complement-activating molecules on the surface of C.
albicans. The left panel shows the assessment of antibody titer against C. albicans in a
variety of human sera. ELISA plates were coated with C. albicans and incubated with sera
from five different individuals. Antibodies against C. albicans were detected using

horseradish peroxidase (HRP)-conjugated anti-human IgG antibody. The serum having the
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lowest measured titer of C. albicans antibodies, indicated as “GC”, was used in a C3b
deposition assay, which results are shown in the right panel. For the C3b deposition assay,
Maxisorp polystyrene microtiter ELISA plates were coated with formalin-fixed C. albicans in
carbonate buffer (15 mM NaxCOs3, 35 mM NaHCOs, pH 9.6). The next day, wells were
blocked with 5% skimmed milk in TBS buffer (10 mM Tris-HCl, 140 mM NaCl, pH7.4) for
2 hours then washed with TBS buffer containing 0.05% (v/v) Tween 20 and 5 mM CaClo.

1% NHS serum “GC” containing 150 nM of antibodies or targeted complement-activating
molecules diluted in BBS™" buffer (4 mM barbital, 145 mM NaCl, 2 mM CaClz, 1 mM
MgClz, pH 7.4) and added to the plate and incubated for 5, 10, 15, 20 and 25 minutes at room
temperature then washed. Deposition of C3b, detected using rabbit anti-C3¢ (Dako) followed
by peroxidase-conjugated goat anti-rabbit IgG. After 1 hour, wells were washed and 100 pL
of 1-Step Ultra TMB Solution (Thermo Fisher Scientific) was then added to each well and
incubated for 5 minutes at room temperature. The reaction was stopped by the addition of 2

M H2SOs and the optical density at 450 nm was immediately measured.

FIGURE 35 shows the results of assays measuring binding of 11 different anti-Fnbp
antibodies to Staphylococcus aureus. Antibodies were raised by injecting mice with S.
aureus antigen fibronectin binding protein (Fnbp). Hybridomas were formed and supernatant
samples were taken for screening using ELISA, which resulted in identification of 11
candidate antibodies. An ELISA plate was coated with S. aureus and residual binding sites
were blocked using 5% skimmed milk. Fc receptors of S. aureus were blocked with Fc¢
blocking agent. Serial concentrations of purified monoclonal antibodies were incubated with
the ELISA plates for one hour at room temperature. Binding of antibodies and was detected
using rabbit anti-mouse HRP conjugated antibodies. Clone G was identified as showing the

best binding to S. aureus.

FIGURE 36 shows the results of assays measuring binding of anti-FnbpB antibody
Clone G to S. aureus strain MSSA. S. aureus MSSA bacteria were washed twice with TBS
buffer and resuspended in BBS++ buffer (4mM barbital, 145mM NaCl, 2mM CaCl2, 1 mM
MgCl2, pH 7.4) buffer to a final concentration of 107 cfu/mL. Fc receptors of S. aureus were
blocked with Fc blocking agent. Bacterial suspension (100 uL) was incubated with 150nM
of mouse monospecific antibody 30 minutes at room temperature. Bacteria opsonized with
an isotype control antibody were used as a negative control. After incubation, the bacterial

samples were washed twice with TBS buffer, and bound antibodies were detected using
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FITC-conjugated rabbit anti-mouse IgG. Fluorescence intensity was measured with a

FACSCalibur cell analyzer (BD Biosciences).

FIGURE 37 shows the results of assays measuring binding of anti-Fnbp antibody
Clone G to three different S. aureus MRS A isolates. S. aureus MRSA bacteria of each of
three different isolates were washed twice with TBS buffer and resuspended in BBS** buffer
(4 mM barbital, 145 mM NaCl, 2 mM CaClz, 1 mM MgCl, pH 7.4) buffer to a final
concentration of 107 cfu/mL. Fc receptors of S. aureus were blocked with Fc blocking agent.
Bacterial suspension (100 uL) was incubated with 150nM of antibodies for 30 minutes at
room temperature. Bacteria opsonized with an isotype control antibody were used as a
negative control. After incubation, the bacterial samples were washed twice with TBS buffer,
and bound antibodies were detected using FITC-conjugated rabbit anti-mouse IgG.

Fluorescence intensity was measured with a FACSCalibur cell analyzer (BD Biosciences).

FIGURES 38A and 38B show the results of assays measuring binding of antibody and
targeted complement-activating molecules to S. aureus. Chimeric monoclonal anti-FnbpB
antibody Clone G was tested, along with targeted complement-activating molecules
comprising Clone G and Clr or Cls. ELISA plates were coated with either recombinant
FnbpB (FIGURE 38A) or with S. aureus (MRSA strain) (FIGURE 38B), then residual
binding sites were blocked using 5% skimmed milk. Fc receptors of S. aureus were blocked
with Fc blocking agent. Serial concentrations of purified monoclonal antibody Clone G and
targeted complement-activating molecules comprising Clone G and Clr or Cls were
incubated with the ELISA plates for one hour at room temperature. Binding of antibodies
and targeted complement-activating molecules was detected using HRP-conjugated rabbit
anti-human IgG antibodies. The targeted complement-activating molecules showed good
binding with both recombinant FnbpB (FIGURE 38A) and S. aureus (MRSA strain)
(FIGURE 38B).

FIGURE 39 shows the results of an assay measuring binding of certain antibodies and
targeted complement-activating molecules to an antigen from Plasmodium falciparum. The
antigen used is P. falciparum reticulocyte binding protein homologue 5 (PfRHS). Anti-
PfRHS antibodies R5.004 and R5.016 were tested, as were targeted complement-activating
molecules comprising R5.004 and C1r, R5.004 and Cls, R5.016 and C1r, or R5.016 and Cls.
Monoclonal antibody rituximab was used as a negative control. Maxisorp polystyrene

microtiter ELISA plates were coated with 50 puL per well of cell supernatant from cells
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transfected with PfRHS. The next day, the wells were blocked with 1% BSA in PBS (1X) for
two hours, then washed with PBS buffer containing 0.05% (v/v) Tween 20. Two-fold serial
dilutions of antibodies and targeted complement-activating molecules were prepared in buffer
containing 0.1% BSA in PBS (1X) with the highest concentration being 13.9 nM. Samples of
100 pL each were transferred to the ELISA plate and incubated at room temperature. After 1
hour, the plate was washed and 100 uL of goat HRP-conjugated anti-human IgG detection
antibody was added to the plate followed by 30 minutes incubation at room temperature. The
plate was washed and 100 pL of 1-step Ultra TMB Solution (Thermo Fisher Scientific) was
added to each well and incubated for two minutes at room temperature. The reaction was
stopped by the addition of 2M H2SO4 and the optical density at 450 nm was immediately

measured.

FIGURE 40 shows the results of an assay measuring complement C3b deposition
triggered by certain antibodies and targeted complement-activating molecules on the surface
of PfRHS5 coated wells. Anti-PfRHS antibodies R5.004 and R5.016 were tested, as were
targeted complement-activating molecules comprising R5.004 and Clr, R5.004 and Cls,
R5.016 and Clr, or R5.016 and Cls. Monoclonal antibody rituximab was used as a negative
control. Maxisorp polystyrene microtiter ELISA plates were coated with 50 uL per well of
cell supernatant from cells transfected with PfRHS. The next day, the wells were blocked
with 1% BSA in PBS (1X) for two hours, then washed with PBS buffer containing 0.05%
(v/v) Tween 20. Normal human serum (NHS) containing 13.9 nM of antibody or targeted
complement-activating molecules was diluted in BBS™ buffer (4 mM barbital, 145 mM
NaCl, 2 mM CaClz, 1 mM MgClz, pH 7.4) to a concentration of 3%, and added to the wells.
The plate was incubated for either 5, 10, 15, 20, or 25 minutes at room temperature, then
washed three times. C3b deposition was detected using rabbit anti-human C3c¢ (Dako)
followed by peroxidase-conjugated goat anti-rabbit IgG (Southern Biotech). After one hour,
the plate was washed three times and 100 pL of 1-Step Ultra TMB Solution (Thermo Fisher
Scientific) was added to each well and incubated for two minutes at room temperature. The
reaction was stopped by the addition of 2 M H2SO4 and the optical density at 450 nm was

immediately measured.

FIGURE 41 shows bacterial load in blood samples from mice infected with Neisseria
meningitidis. 12-week-old female C57BL/6 wild-type mice (Charles River Laboratory) were

used in this study. Mice were injected intraperitoneally (i.p.) with iron dextran (400 mg/kg;
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Sigma-Aldrich) 12 hours before infection. The next day, mice were injected 1.p with 100 uLL
of passaged N. meningitidis B-MC58 suspension containing 5x10° cfu in PBS and with iron
dextran (400 mg/kg). Monoclonal antibody Clone 19 or a targeted complement-activating
molecule comprising Clone 19 and Clr or Cls were injected i.p. at 18 hours before infection.
Mice treated with an isotype control antibody served as a control. The inoculum dose was
confirmed by viable count after plating on blood agar with 5% (vol/vol). Blood samples were
obtained at pre-determined time points, and viable counts were calculated after serial dilution
in PBS and plating out on blood agar plates. Mice treated with targeted complement-
activating molecules comprising Clone 19 and C1r showed a significantly lower bacterial
load in blood compared to mice that received Clone 19 antibody. Results are means +SEM.

*P<.05 and **P<.01 by the Student t test.

FIGURE 42 shows survival time of mice treated with antibody Clone 19, targeted
complement-activating molecules comprising Clone 19 and Clr or Cls, and an isotype
control antibody prior to infection with N. meningitidis. Mice were treated and infected as
described in FIG. 43. Mice were monitored for progression of clinical signs and euthanized
when they became lethargic. A significantly longer survival time was observed in mice
treated with targeted complement-activating molecules comprising Clone 19 and C1r as
compared to mice treated with Clone 19 antibody. Mantel-Cox log-rank test; n =12

mice/group; *P<.05.

FIGURE 43 shows the results of assays measuring binding of antibodies and certain
targeted complement-activating molecules to HIV-1 envelope glycoprotein GP120. Antibody
PGT121 was used, along with targeted complement-activating molecules comprising
PGTI121 and Clr or Cls. An unrelated isotype antibody was used as a control. Maxisorp
polystyrene microtiter ELISA plates were coated with 2 ug/mL of recombinant GP120 in
coating buffer. The next day, wells were blocked with 5% skimmed milk in PBS for two
hours, then washed with TBS buffer containing 0.05% (v/v) Tween 20. Two-fold serial
dilutions of antibodies and targeted complement-activating molecules were prepared in TBS
buffer starting from 15 pg/mL. Samples of 100 uL were transferred to the ELISA plate and
were incubated at room temperature. After one hour, the plate was washed and 100 pL of
HRP-conjugated goat anti-human IgG detection antibody was added to the plate and
incubated 30 minutes at room temperature. The plate was washed and 100 L of 1-Step Ultra

TMB Solution (Thermo Fisher Scientific) was added to each well and incubated for two
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minutes at room temperature. The reaction was stopped by the addition of 2 M H2SO4 and

the optical density at 450 nm was immediately measured.

FIGURE 44 shows the results of assays measuring C3b deposition triggered by
antibody PGT121 and targeted complement-activating molecules comprising PGT121 and
Clr or Cls on the surface of GP120-coated ELISA wells. Maxisorp polystyrene microtiter
ELISA plates were coated with 2 ug/mL of recombinant GP120 in coating buffer. The next
day, the wells were blocked with 5% skimmed milk in PBS for two hours, then washed with
TBS buffer containing 0.05% (v/v) Tween 20. NHS containing 7.5 ug of antibodies or
targeted complement-activating molecules was diluted in BBS++ buffer (4 mM barbital, 145
mM NaCl, 2 mM CaClz, 1 mM MgClz, pH 7.4) to a concentration of 2.5%, added to the
plate, and incubated for 5, 10, 15, 20 and 25, and 25 minutes at room temperature then
washed three times. C3b deposition was detected by using rabbit anti-human C3¢ (Dako)
followed by peroxidase-conjugated goat anti-rabbit IgG (Southern Biotech). After one hour,
the plate was washed three times and 100 pL of 1-Step Ultra TMB Solution (Thermo Fisher
Scientific) was added to each well at room temperature. The reaction was stopped by the

addition of 2M H2S04 and the optical density at 450 nm was immediately measured.

FIGURE 45 shows the results of assays measuring binding of anti-FnbpB antibody
Clone G and targeted complement-activating molecules comprising Clone G and Clr or Cls
to Fnbp-coated ELISA plates. Maxisorp polystyrene microtiter ELISA plates were coated
with 2 pg/mL of recombinant S. aureus FnbpB in coating buffer. The next day, wells were
blocked with 5% skimmed milk in PBS for two hours, then washed with TBS buffer
containing 0.05% (v/v) Tween 20. Two-fold serial dilutions of antibodies and targeted
complement-activating molecules were prepared in TBS buffer starting from 15 pg/mL.
Samples of 100 puL. were transferred to the ELISA plate and were incubated at room
temperature. After one hour, the plate was washed and 100 uL. of HRP-conjugated goat anti-
human IgG detection antibody was added to the plate, followed by 30 minutes incubation at
room temperature. The plate was washed and 100 uL of 1-Step Ultra TMB Solution (Thermo
Fisher Scientific) was added to each well and incubated for two minutes at room temperature.
The reaction was stopped by the addition of 2M H2SO4 and the optical density at 450 nm was

immediately measured.

FIGURE 46 shows the results of assays measuring C3b deposition triggered by anti-

FnbpB antibody Clone G and targeted complement-activating molecules comprising Clone G
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and Clr or Cls on the surface of FnbpB-coated ELISA wells. Maxisorp polystyrene
microtiter ELISA plates were coated with 2 pg/mL of recombinant FnbpB in coating buffer.
The next day, wells were blocked with 5% skimmed milk in PBS for two hours, then washed
with TBS buffer containing 0.05% (v/v) Tween 20. NHS containing 7.5 pg of antibody or
targeted complement-activating molecules was diluted in BBS*" buffer (4 mM barbital, 145
mM NaCl, 2 mM CaClz, I mM MgClz, pH 7.4) to a concentration of 2.5%, added to the
plate, and incubated for 5, 10, 15, 20 and 25, and 25 minutes at room temperature then
washed three times. C3b deposition was detected by using rabbit anti-human C3¢ (Dako)
followed by peroxidase-conjugated goat anti-rabbit IgG (Southern Biotech). After one hour,
the plate was washed three times and 100 uL of 1-Step Ultra TMB Solution (Thermo Fisher
Scientific) was added to each well at room temperature. The reaction was stopped by the

addition of 2M H2SO4 and the optical density at 450 nm was immediately measured.

FIGURE 47 shows the results of assays measuring binding of anti-S protein antibody
bebtelovimab and targeted complement-activating molecules comprising bebtelovimab and
Clr or Cls to SARS-CoV-2 S protein. Maxisorp polystyrene microtiter ELISA plates were
coated with 2 ug/mL of recombinant SARS-CoV-2 S protein in coating buffer. The next day,
wells were blocked with 5% skimmed milk in PBS for 2 hours then washed with TBS buffer
containing 0.05% (v/v) Tween 20. Two-fold serial dilutions of antibodies or targeted
complement-activating molecules were prepared in TBS buffer starting from 15 ug/mL. 100
uL of samples were transferred to the ELISA plate and were incubated at room temperature.
After 1 hour, the plate was washed and 100 pL of goat anti-human HRP detection antibody
was added to the plate followed by 30 minutes incubation at room temperature. The plate
was washed and 100 uL of 1-Step Ultra TMB Solution (Thermo Fisher Scientific) was added
to each well and incubated for 2 minutes at room temperature. The reaction was stopped by

the addition of 2M H2SO4 and the optical density at 450 nm was immediately measured.

FIGURE 48 shows the results of assays measuring C3b deposition triggered by
bebtelovimab or targeted complement-activating molecules comprising bebtelovimab and
Clr or Cls on the surface of S protein-coated ELISA plates. Maxisorp polystyrene microtiter
ELISA plates were coated with 2 ug/mL of recombinant S protein in coating buffer. The
next day, wells were blocked with 5% skimmed milk in PBS for 2 hours then washed with
TBS buffer containing 0.05% (v/v) Tween 20. 2.5% NHS containing 7.5 pg of antibodies or

targeted complement-activating molecules were diluted in BBS** buffer (4mM barbital,
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145mM NaCl, 2mM CaClz, 1 mM MgCl, pH 7.4), were added to the plate and incubated for
5,10, 15, 20 and 25, and 25 minutes at room temperature then washed 3 times. C3b
deposition was detected by using rabbit anti-human C3c¢ (Dako) followed by peroxidase-
conjugated goat anti-rabbit IgG (Southern Biotech). After 1 hour, the plate was washed 3
times and 100 pL of 1-Step Ultra TMB Solution (Thermo Fisher Scientific) was added to
each well at room temperature. The reaction was stopped by the addition of 2M H2SO4 and

the optical density at 450 nm was immediately measured.

FIGURE 49 shows the results of assays measuring binding of anti-M protein
antibodies RB572 and RB574, along with targeted complement-activating molecules
comprising either BR572 or RB574 and one of Clr and Cls. Maxisorp polystyrene
microtiter ELISA plates were coated with 2 pg/mL SARS-CoV-2 M protein in PBS (1X).
The next day, wells were blocked with 1% BSA in PBS (1X) for 2 hours then washed with
PBS buffer containing 0.05% (v/v) Tween 20. Two-fold serial dilutions of antibodies and
targeted complement-activating molecules were prepared in buffer containing 0.1% BSA in
PBS (1X) with highest concentration 400 nM. 100 pL of samples were transferred to the
ELISA plate and were incubated at room temperature. After 1 hour, the plate was washed
and 100 puL of HRP-conjugated goat anti-human IgG detection antibody (American Qualex
Antibodies, A130PD) was added to the plate followed by 30 minutes incubation at room
temperature. The plate was washed and 100 pL of 1-Step Ultra TMB Solution (Thermo
Fisher Scientific) was added to each well and incubated for 2 minutes at room temperature.
The reaction was stopped by the addition of 2 M H2S04 and the optical density at 450 nm

was immediately measured. Unrelated antibody RTX was used as a control.

FIGURE 50 shows the results of assays measuring C3b deposition triggered by anti-
M protein antibody RB574 or targeted complement-activating molecules comprising RB574
and Clr. Maxisorp polystyrene microtiter ELISA plates were coated with 2 ug/mL M protein
of SARS-CoV-2. The next day, wells were blocked with 1% BSA in PBS (1X) for 2 hours
then washed with PBS buffer containing 0.05% (v/v) Tween 20. 3% NHS containing 200
nM of antibodies or targeted complement-activating molecules were diluted in BBS*" buffer
(4 mM barbital, 145 mM NaCl, 2 mM CaClz, 1 mM MgCl, pH 7.4), added to the plate and
incubated for 5, 10, 15, 20, 25 and 30 minutes at room temperature then washed 3 times. C3b
deposition was detected by using rabbit anti-human C3c¢ (Dako) followed by HRP-conjugated
goat anti-rabbit IgG (Southern Biotech). After 1 hour, the plate was washed 3 times and 100
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uL of 1-Step Ultra TMB Solution (Thermo Fisher Scientific) was added to each well and
incubated for 2 minutes at room temperature. The reaction was stopped by the addition of
2M H2SOs and the optical density at 450 nm was immediately measured. Unrelated antibody

RTX was used as a control.

FIGURE 51 shows the results of assays measuring binding of anti-Aspergillus
antibody hJF5 or targeted complement-activating molecules comprising hJF5 and Clr or Cls
to Aspergillus fumigatus. Maxisorp polystyrene microtiter ELISA plates were coated with
Aspergillus fumigatus in coating buffer. The next day, wells were blocked with 5% skimmed
milk in PBS for 2 hours then washed with TBS buffer containing 0.05% (v/v) Tween 20.
Two-fold serial dilutions of antibodies and targeted complement-activating molecules were
prepared in TBS buffer starting from 15 pg/mL. 100 pL of samples were transferred to the
ELISA plate and were incubated at room temperature. After 1 hour, the plate was washed
and 100 pL of goat anti-human HRP detection antibody was added to the plate followed by
30 minutes incubation at room temperature. The plate was washed and 100 pL of 1-Step
Ultra TMB Solution (Thermo Fisher Scientific) was added to each well and incubated for 2
minutes at room temperature. The reaction was stopped by the addition of 2M H2SO4 and the

optical density at 450 nm was immediately measured.

FIGURE 52 shows the results of assays measuring C3b deposition triggered by anti-
Aspergillus antibody hJF5 or targeted complement-activating molecules comprising hJF5 and
Clr or Cls on the surface of Aspergillus fumigatus. Maxisorp polystyrene microtiter ELISA
plates were coated with Aspergillus fumigatus in coating buffer. The next day, wells were
blocked with 5% skimmed milk in PBS for 2 hours then washed with TBS buffer containing
0.05% (v/v) Tween 20. 2.5% NHS containing 7.5 ug of antibodies or targeted complement-
activating molecules were diluted in BBS™ buffer (4 mM barbital, 145 mM NaCl, 2 mM
CaClz, 1 mM MgCl», pH 7.4), were added to the plate and incubated for 5, 10, 15, 20 and 25,
and 25 minutes at room temperature then washed 3 times. C3b deposition was detected by
using rabbit anti-human C3¢ (Dako) followed by peroxidase-conjugated goat anti-rabbit IgG
(Southern Biotech). After 1 hour, the plate was washed 3 times and 100 uL of 1-Step Ultra
TMB Solution (Thermo Fisher Scientific) was added to each well at room temperature. The
reaction was stopped by the addition of 2 M H2SO4 and the optical density at 450 nm was

immediately measured.
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DETAILED DESCRIPTION
I. Definitions

Unless specifically defined herein, all terms used herein 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 to the terms as they
are used in the specification and claims to describe the present invention. Additional

definitions are set forth throughout this disclosure.

In the present descriptions, any concentration range, percentage range, ratio range, or
integer range is to be understood to include the value of any integer within the recited range
and, when appropriate, fractions thereof (such as one tenth and one hundredth of an integer),
unless otherwise indicated or evident from the context. Any number range recited herein
relating to any physical feature, such as polymer subunits, size, or thickness, is to be
understood to include any integer within the recited range and, when appropriate, fractions
thereof, unless otherwise indicated or evident from the context. As used herein, the term
“about” is meant to specify that the range or value provided may vary by +10% of the

indicated range or value, unless otherwise indicated.

It should be understood that the terms “a”, “an”, and “the” as used herein refer to one
or more of the referenced components. The use of the alternative (e.g., “or”) should be
understood to mean either one, both, or any combination of the alternatives. As used herein,
the terms “include”, “have”, and “comprise™ are used synonymously, which terms and

variants thereof are intended to be construed as non-limiting.

“Optional” or “optionally” means that the subsequently described element,
component, event, or circumstance may or may not occur, and that the description includes
instances in which the element component, event, or circumstance occurs and instances in

which it does not.

It should be understood that the individual constructs or groups of constructs derived
from the various combinations of the structures and subunits described herein are disclosed
by the present application to the same extent as if each construct or group of constructs was
set forth individually. Thus, selection of particular structures or particular subunits is within

the scope of the present disclosure.
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The term "consisting essentially of" is not equivalent to "comprising" and refers to the
specified materials or steps of a claim, or to those that do not materially affect the basic
characteristics of a claimed subject matter. For example, a protein domain, region, or module
(e.g., a binding domain) or a protein "consists essentially of" a particular amino acid
sequence when the amino acid sequence of a domain, region, module, or protein includes
extensions, deletions, mutations, or a combination thereof (e.g., amino acids at the amino- or
carboxy-terminus or between domains) that, in combination, contribute to at most 20% (e.g.,
at most 15%, 10%, 8%, 6%, 5%, 4%, 3%, 2% or 1%) of the length of a domain, region,
module, or protein and do not substantially affect (i.e., do not reduce the activity by more
than 50%, such as no more than 40%, 30%, 25%, 20%, 15%, 10%, 5%, or 1%) the activity of
the domain(s), region(s), module(s), or protein (e.g., the target-binding affinity of a binding

protein).

EERN
>

As used herein, the terms “treat”, “treatment”, or “ameliorate” refer to medical
management of a disease, disorder, or condition of a subject. In general, an appropriate dose
or treatment regimen comprising a targeted complement-activating molecule or composition
of the present disclosure is administered in an amount sufficient to elicit a therapeutic or
prophylactic benefit. Therapeutic or prophylactic/preventive benefit includes improved
clinical outcome; lessening or alleviation of symptoms associated with a disease; decreased
occurrence of symptoms; improved quality of life; longer disease-free status; diminishment

of extent of disease, stabilization of disease state; delay or prevention of disease progression;

remission; survival; prolonged survival; or any combination thereof.

A "therapeutically effective amount" or "effective amount" of a targeted complement-
activating molecule, polynucleotide, vector, host cell, or composition of this disclosure refers
to an amount of the composition or molecule sufficient to result in a therapeutic effect,
including improved clinical outcome; lessening or alleviation of symptoms associated with a
disease; decreased occurrence of symptoms; improved quality of life; longer disease-free
status; diminishment of extent of disease, stabilization of disease state; delay of disease
progression; remission; survival; or prolonged survival in a statistically significant manner.
When referring to an individual active ingredient, administered alone, a therapeutically
effective amount refers to the effects of that ingredient or a cell expressing that ingredient
alone. When referring to a combination, a therapeutically effective amount refers to the

combined amounts of active ingredients or combined adjunctive active ingredient with a cell
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expressing an active ingredient that results in a therapeutic effect, whether administered

serially, sequentially, or simultaneously.

As used herein, “a subject” includes all mammals, including without limitation
humans, non-human primates, dogs, cats, horses, sheep, goats, cows, rabbits, pigs, and
rodents. A subject may be male or female, and can be any suitable age, including infant,

juvenile, adolescent, adult, and geriatric subjects.

As used herein, "amino acid" refers to naturally occurring and synthetic amino acids,
as well as amino acid analogs and amino acid mimetics that function in a manner similar to
the naturally occurring amino acids. Naturally occurring amino acids are those encoded by
the genetic code, as well as those amino acids that are later modified, e.g., hydroxyproline, y-
carboxyglutamate, and O-phosphoserine. Amino acid analogs refer to compounds that have
the same basic chemical structure as a naturally occurring amino acid, i.e., an a-carbon that is
bound to a hydrogen, a carboxyl group, an amino group, and an R group, e.g., homoserine,
norleucine, methionine sulfoxide, methionine methyl sulfonium. Such analogs have modified
R groups (e.g., norleucine) or modified peptide backbones, but retain the same basic chemical
structure as a naturally occurring amino acid. Amino acid mimetics refer to chemical
compounds that have a structure that is different from the general chemical structure of an

amino acid, but that functions in a manner similar to a naturally occurring amino acid.

As used herein, "mutation" refers to a change in the sequence of a nucleic acid
molecule or polypeptide molecule as compared to a reference or wild-type nucleic acid
molecule or polypeptide molecule, respectively. A mutation can result in several different
types of change in sequence, including substitution, insertion or deletion of nucleotide(s) or

amino acid(s).

In the broadest sense, the naturally occurring amino acids can be divided into groups
based on the chemical characteristic of the side chain of the respective amino acids. By
"hydrophobic" amino acid is meant either Ile, Leu, Met, Phe, Trp, Tyr, Val, Ala, Cys or Pro.
By "hydrophilic" amino acid is meant either Gly, Asn, Gln, Ser, Thr, Asp, Glu, Lys, Arg or
His.

A "conservative substitution" refers to amino acid substitutions that do not
significantly affect or alter binding characteristics of a particular protein. Generally,

conservative substitutions are ones in which a substituted amino acid residue is replaced with

28



WO 2023/060167 PCT/US2022/077663

an amino acid residue having a similar side chain. Conservative substitutions include a
substitution found in one of the following groups: Group 1: Alanine (Ala or A), Glycine (Gly
or G), Serine (Ser or S), Threonine (Thr or T); Group 2: Aspartic acid (Asp or D), Glutamic
acid (Glu or Z); Group 3: Asparagine (Asn or N), Glutamine (Gln or Q); Group 4: Arginine
(Arg or R), Lysine (Lys or K), Histidine (His or H); Group 5: Isoleucine (Ile or I), Leucine
(Leu or L), Methionine (Met or M), Valine (Val or V); and Group 6: Phenylalanine (Phe or
F), Tyrosine (Tyr or Y), Tryptophan (Trp or W). Additionally or alternatively, amino acids
can be grouped into conservative substitution groups by similar function, chemical structure,
or composition (e.g., acidic, basic, aliphatic, aromatic, or sulfur-containing). For example, an
aliphatic grouping may include, for purposes of substitution, Gly, Ala, Val, Leu, and Ile.
Other conservative substitutions groups include: sulfur-containing: Met and Cysteine (Cys or
C); acidic: Asp, Glu, Asn, and Gln; small aliphatic, nonpolar or slightly polar residues: Ala,
Ser, Thr, Pro, and Gly; polar, negatively charged residues and their amides: Asp, Asn, Glu,
and Gln; polar, positively charged residues: His, Arg, and Lys; large aliphatic, nonpolar
residues: Met, Leu, Ile, Val, and Cys; and large aromatic residues: Phe, Tyr, and Trp.
Additional information can be found in Creighton (1984) Proteins, W.H. Freeman and
Company.

As used herein, "protein" or “peptide” or "polypeptide" refers to a polymer of amino
acid residues. Proteins apply to naturally occurring amino acid polymers, as well as to amino
acid polymers in which one or more amino acid residue is an artificial chemical mimetic of a
corresponding naturally occurring amino acid, and non-naturally occurring amino acid
polymers. Variants of proteins, peptides, and polypeptides of this disclosure are also
contemplated. In certain embodiments, variant proteins, peptides, and polypeptides comprise
or consist of an amino acid sequence that is at least 70%, 75%, 80%, 85%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%., 99%, or 99.9% identical to an amino acid sequence of a

defined or reference amino acid sequence as described herein.

"Nucleic acid molecule" or “oligonucleotide™ or "polynucleotide" or "polynucleic
acid" refers to an oligomeric or polymeric compound including covalently linked nucleotides,
which can be made up of natural subunits (e.g., purine or pyrimidine bases) or non-natural
subunits (e.g., morpholine ring). Purine bases include adenine, guanine, hypoxanthine, and
xanthine, and pyrimidine bases include uracil, thymine, and cytosine. Nucleic acid molecules

include polyribonucleic acid (RNA), which includes, for example, mRNA, microRNA,
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siRNA, viral genomic RNA, and synthetic RNA, and polydeoxyribonucleic acid (DNA),
which includes, for example, cDNA, genomic DNA, and synthetic DNA. Both RNA and
DNA may be single or double stranded. If single-stranded, the nucleic acid molecule may be
the coding strand or non-coding (anti-sense) strand. A nucleic acid molecule encoding an
amino acid sequence includes all nucleotide sequences that encode the same amino acid
sequence. Some versions of the nucleotide sequences may also include intron(s) to the extent
that the intron(s) would be removed through co- or post-transcriptional mechanisms. In other
words, different nucleotide sequences may encode the same amino acid sequence as the result

of the redundancy or degeneracy of the genetic code, or by splicing.

Variants of nucleic acid molecules of this disclosure are also contemplated. Variant
nucleic acid molecules are at least 70%, 75%, 80%, 85%, 90%, and are preferably 95%, 96%,
97%., 98%, 99%, or 99.9% identical a nucleic acid molecule of a defined or reference
polynucleotide as described herein, or that hybridize to a polynucleotide under stringent
hybridization conditions of 0.015M sodium chloride, 0.0015M sodium citrate at about 65-
68°C or 0.015M sodium chloride, 0.0015M sodium citrate, and 50% formamide at about
42°C. Nucleic acid molecule variants retain the capacity to encode a binding domain thereof

having a functionality described herein, such as binding a target molecule.

"Percent sequence identity" refers to a relationship between two or more sequences,
as determined by comparing the sequences. Preferred methods to determine sequence
identity are designed to give the best match between the sequences being compared. For
example, the sequences are aligned for optimal comparison purposes (e.g., gaps can be
introduced in one or both of a first and a second amino acid or nucleic acid sequence for
optimal alignment). Further, non-homologous sequences may be disregarded for comparison
purposes. The percent sequence identity referenced herein is calculated over the length of the
reference sequence, unless indicated otherwise. Methods to determine sequence identity and
similarity can be found in publicly available computer programs. Sequence alignments and
percent identity calculations may be performed using a BLAST program (e.g., BLAST 2.0,
BLASTP, BLASTN, or BLASTX), or Megalign (DNASTAR) software. The mathematical
algorithm used in the BLAST programs can be found in Altschul et al., Nucleic Acids Res.
25:3389-3402, 1997. Appropriate parameters for measuring alignment, including any
algorithms needed to achieve maximal alignment over the full-length of the sequences being

compared, can be determined by known methods.
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The term "isolated" means that the material is removed from its original environment

(e.g., the natural environment if it is naturally occurring). For example, a naturally occurring
nucleic acid or polypeptide present in a living animal is not isolated, but the same nucleic
acid or polypeptide, separated from some or all of the co-existing materials in the natural
system, is isolated. Such a nucleic acid could be part of a vector and/or such a nucleic acid or
polypeptide could be part of a composition (e.g., a cell lysate), and still be isolated in that
such vector or composition is not part of the natural environment for the nucleic acid or
polypeptide. "Isolated" can, in some embodiments, also describe an antibody, antigen-
binding fragment, polynucleotide, vector, host cell, or composition that is outside of a human

body.

The term "gene" means the segment of DNA or RNA involved in producing a
polypeptide chain; in certain contexts, it includes regions preceding and following the coding
region (e.g., 5° untranslated region (UTR) and 3° UTR) as well as intervening sequences

(introns) between individual coding segments (exons).

A "functional variant" refers to a polypeptide or polynucleotide that is structurally
similar or substantially structurally similar to a parent or reference compound of this
disclosure, but differs slightly in composition (e.g., one or more base, atom or functional
group is different, added, or removed), such that the polypeptide or encoded polypeptide is
capable of performing at least one function of the parent polypeptide with at least 50%
efficiency, preferably at least 55%, 60%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%., 98%,
99%, 99.9%, 100% level of activity of the parent polypeptide, or a level of activity greater
than that of the parent polypeptide. In other words, a functional variant of a polypeptide or
encoded polypeptide of this disclosure has "similar binding," "similar affinity" or "similar
activity" when the functional variant displays an improvement in performance, or no more
than a 50% reduction in performance, in a selected assay as compared to the parent or

reference polypeptide, such as an assay for measuring enzymatic activity or binding affinity.

As used herein, a "functional portion" or "functional fragment" refers to a polypeptide
or polynucleotide that comprises only a domain, portion or fragment of a parent or reference
compound, and the polypeptide or encoded polypeptide retains at least 50% activity
associated with the domain, portion or fragment of the parent or reference compound,
preferably at least 55%, 60%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%,
99.9%, 100% level of activity of the parent polypeptide, or a level of activity greater than that
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of the parent polypeptide, or provides a biological benefit (e.g., effector function). A
"functional portion" or "functional fragment" of a polypeptide or encoded polypeptide of this
disclosure has "similar binding" or "similar activity" when the functional portion or fragment
displays an improvement in performance, or no more than a 50% reduction in performance,
in a selected assay as compared to the parent or reference polypeptide (preferably no more
than 20% or 10% reduction, or no more than a log difference as compared to the parent or

reference with regard to affinity).

As used herein, the term "engineered," "recombinant," or "non-natural" refers to an
organism, microorganism, cell, protein, polypeptide, nucleic acid molecule, or vector that
includes at least one genetic alteration or has been modified by introduction of an exogenous
or heterologous nucleic acid molecule, wherein such alterations or modifications are
introduced by genetic engineering (i.e., human intervention). Genetic alterations include, for
example, modifications introducing expressible nucleic acid molecules encoding functional
RNA, proteins, fusion proteins or enzymes, or other nucleic acid molecule additions,
deletions, substitutions, or other functional disruption of a cell’s genetic material. Additional
modifications include, for example, non-coding regulatory regions in which the modifications

alter expression of a polynucleotide, gene, or operon.

As used herein, "heterologous" or "non-endogenous" or "exogenous" refers to any
gene, protein, compound, nucleic acid molecule, or activity that is not native to a host cell or
asubject, or any gene, protein, compound, nucleic acid molecule, or activity native to a host
cell or a subject that has been altered. Heterologous, non-endogenous, or exogenous includes
genes, proteins, compounds, or nucleic acid molecules that have been mutated or otherwise
altered such that the structure, activity, or both is different as between the native and altered
genes, proteins, compounds, or nucleic acid molecules. In certain embodiments,
heterologous, non-endogenous, or exogenous genes, proteins, or nucleic acid molecules (e.g.,
receptors, ligands, etc.) may not be endogenous to a host cell or a subject, but instead nucleic
acids encoding such genes, proteins, or nucleic acid molecules may have been added to a host
cell by conjugation, transformation, transfection, electroporation, or the like, wherein the
added nucleic acid molecule may integrate into a host cell genome or can exist as extra-
chromosomal genetic material (e.g., as a plasmid or other self-replicating vector). The term
"homologous" or "homolog" refers to a gene, protein, compound, nucleic acid molecule, or

activity found in or derived from a host cell, species, or strain. For example, a heterologous
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or exogenous polynucleotide or gene encoding a polypeptide may be homologous to a native
polynucleotide or gene and encode a homologous polypeptide or activity, but the
polynucleotide or polypeptide may have an altered structure, sequence, expression level, or
any combination thereof. A non-endogenous polynucleotide or gene, as well as the encoded
polypeptide or activity, may be from the same species, a different species, or a combination

thereof.

In certain embodiments, a nucleic acid molecule or portion thereof native to a host
cell will be considered heterologous to the host cell if it has been altered or mutated, or a
nucleic acid molecule native to a host cell may be considered heterologous if it has been
altered with a heterologous expression control sequence or has been altered with an
endogenous expression control sequence not normally associated with the nucleic acid
molecule native to a host cell. In addition, the term "heterologous" can refer to a biological
activity that is different, altered, or not endogenous to a host cell. As described herein, more
than one heterologous nucleic acid molecule can be introduced into a host cell as separate
nucleic acid molecules, as a plurality of individually controlled genes, as a polycistronic
nucleic acid molecule, as a single nucleic acid molecule encoding an antibody or antigen-

binding fragment (or other polypeptide), or any combination thereof.

As used herein, the term "endogenous" or "native" refers to a polynucleotide, gene,

protein, compound, molecule, or activity that is normally present in a host cell or a subject.

The term "expression”, as used herein, refers to the process by which a polypeptide is
produced based on the encoding sequence of a nucleic acid molecule, such as a gene. The
process may include transcription, post-transcriptional control, post-transcriptional
modification, translation, post-translational control, posttranslational modification, or any
combination thereof. An expressed nucleic acid molecule is typically operably linked to an

expression control sequence (e.g., a promoter).

The term "operably linked" refers to the association of two or more nucleic acid
molecules on a single nucleic acid fragment so that the function of one is affected by the
other. For example, a promoter is operably linked with a coding sequence when it is capable
of affecting the expression of that coding sequence (i.¢., the coding sequence is under the

transcriptional control of the promoter). "Unlinked" means that the associated genetic
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elements are not closely associated with one another and the function of one does not affect

the other.

As described herein, more than one heterologous nucleic acid molecule can be
introduced into a host cell as separate nucleic acid molecules, as a plurality of individually
controlled genes, as a polycistronic nucleic acid molecule, as a single nucleic acid molecule
encoding a protein (e.g., a heavy chain of an antibody), or any combination thereof. When
two or more heterologous nucleic acid molecules are introduced into a host cell, it is
understood that the two or more heterologous nucleic acid molecules can be introduced as a
single nucleic acid molecule (e.g., on a single vector), on separate vectors, integrated into the
host chromosome at a single site or multiple sites, or any combination thereof. The number
of referenced heterologous nucleic acid molecules or protein activities refers to the number of
different encoding nucleic acid molecules or the number of different protein activities, not the

number of separate nucleic acid molecules introduced into a host cell.

The term "construct" refers to any polynucleotide that contains a recombinant nucleic
acid molecule (or, when the context clearly indicates, a fusion protein of the present
disclosure). A (polynucleotide) construct may be present in a vector (e.g., a bacterial vector,
a viral vector) or may be integrated into a genome. A "vector" is a nucleic acid molecule that
is capable of transporting another nucleic acid molecule. Vectors may be, for example,
plasmids, cosmids, viruses, an RNA vector or a linear or circular DNA or RNA molecule that
may include chromosomal, non-chromosomal, semi-synthetic or synthetic nucleic acid
molecules. Vectors of the present disclosure also include transposon systems (e.g., Sleeping
Beauty, see, e.g., Geurts et al., Mol. Ther. 8:108, 2003: Matés et al., Nat. Genet. 41:753,
2009). Exemplary vectors are those capable of autonomous replication (episomal vector),
capable of delivering a polynucleotide to a cell genome (e.g., viral vector), or capable of

expressing nucleic acid molecules to which they are linked (expression vectors).

As used herein, "expression vector" or "vector" refers to a DNA construct containing
a nucleic acid molecule that is operably linked to a suitable control sequence capable of
effecting the expression of the nucleic acid molecule in a suitable host. Such control
sequences typically include a promoter to effect transcription, an optional operator sequence
to control such transcription, a sequence encoding suitable mRNA ribosome binding sites,
and sequences which control termination of transcription and translation. The vector may be

a plasmid, a phage particle, a virus, or simply a potential genomic insert. Once transformed
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into a suitable host, the vector may replicate and function independently of the host genome,
or may, in some instances, integrate into the genome itself or deliver the polynucleotide
contained in the vector into the genome without the vector sequence. In the present
specification, "plasmid," "expression plasmid," "virus," and "vector" are often used

interchangeably.

The term "introduced" in the context of inserting a nucleic acid molecule into a cell,
means "transfection", "transformation," or "transduction" and includes reference to the
incorporation of a nucleic acid molecule into a eukaryotic or prokaryotic cell wherein the
nucleic acid molecule may be incorporated into the genome of a cell (e.g., chromosome,
plasmid, plastid, or mitochondrial DNA), converted into an autonomous replicon, or

transiently expressed (e.g., transfected mRNA).

In certain embodiments, polynucleotides of the present disclosure may be operatively
linked to certain elements of a vector. For example, polynucleotide sequences that are
needed to affect the expression and processing of coding sequences to which they are ligated
may be operatively linked. Expression control sequences may include appropriate
transcription initiation, termination, promoter, and enhancer sequences; efficient RNA
processing signals such as splicing and polyadenylation signals; sequences that stabilize
cytoplasmic mRNA; sequences that enhance translation efficiency (i.e., Kozak consensus
sequences); sequences that enhance protein stability; and possibly sequences that enhance
protein secretion. Expression control sequences may be operatively linked if they are
contiguous with the gene of interest and expression control sequences that act in trans or ata

distance to control the gene of interest may also be considered operatively linked.

In certain embodiments, the vector comprises a plasmid vector or a viral vector (e.g.,
a lentiviral vector or a y-retroviral vector). Viral vectors include retrovirus, adenovirus,
parvovirus (e.g., adeno-associated viruses), coronavirus, negative strand RNA viruses such as
ortho-myxovirus (e.g., influenza virus), rhabdovirus (e.g., rabies and vesicular stomatitis
virus), paramyxovirus (e.g., measles and Sendai), positive strand RNA viruses such as
picornavirus and alphavirus, and double-stranded DNA viruses including adenovirus,
herpesvirus (e.g., Herpes Simplex virus types 1 and 2, Epstein-Barr virus, cytomegalovirus),
and poxvirus (e.g., vaccinia, fowlpox, and canarypox). Other viruses include, for example,
Norwalk virus, togavirus, flavivirus, reoviruses, papovavirus, hepadnavirus, and hepatitis

virus. Examples of retroviruses include avian leukosis-sarcoma, mammalian C-type, B-type
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viruses, D type viruses, HTLV-BLYV group, lentivirus, spumavirus (Coffin, J. M.,
Retroviridae: The viruses and their replication, In Fundamental Virology, Third Edition, B.
N. Fields et al., Eds., Lippincott-Raven Publishers, Philadelphia, 1996). Methods of using
retroviral and lentiviral viral vectors and packaging cells for transducing mammalian host
cells with viral particles containing transgenes are known in the art and have been previous
described, for example, in: U.S. Patent 8,119,772; Walchli et al., PLoS One 6:327930, 2011;
Zhao et al., J. Immunol. 174:4415, 2005; Engels et al., Hum. Gene Ther. 14:1155, 2003,
Frecha et al., Mol. Ther. 18:1748, 2010; and Verhoeyen et al., Methods Mol. Biol. 506:97,
2009. Retroviral and lentiviral vector constructs and expression systems are also
commercially available. Other viral vectors also can be used for polynucleotide delivery
including DNA viral vectors, including, for example adenovirus-based vectors and adeno-
associated virus (AAV)-based vectors; vectors derived from herpes simplex viruses (HSVs),
including amplicon vectors, replication-defective HSV and attenuated HSV (Krisky et al.,
Gene Ther. 5:1517, 1998).

Other vectors that can be used with the compositions and methods of this disclosure
include those derived from baculoviruses and a-viruses. (Jolly, D J. 1999. Emerging Viral
Vectors. pp 209-40 in Friedmann T. ed. The Development of Human Gene Therapy. New
York: Cold Spring Harbor Lab), or plasmid vectors (such as Sleeping Beauty or other

transposon vectors).

When a viral vector genome comprises a plurality of polynucleotides to be expressed
in a host cell as separate transcripts, the viral vector may also comprise additional sequences
between the two (or more) transcripts allowing for bicistronic or multicistronic expression.
Examples of such sequences used in viral vectors include internal ribosome entry sites

(IRES), furin cleavage sites, viral 2A peptide, or any combination thereof.

Plasmid vectors, including DN A-based plasmid vectors for expression of one or more
proteins in vitro or for direct administration to a subject, are also known in the art. Such
vectors may comprise a bacterial origin of replication, a viral origin of replication, genes
encoding components required for plasmid replication, and/or one or more selection markers,
and may also contain additional sequences allowing for bicistronic or multicistronic

expression.
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As used herein, the term "host" refers to a cell or microorganism targeted for genetic
modification with a heterologous nucleic acid molecule to produce a polypeptide of interest

(e.g., an antibody of the present disclosure).

A host cell may include any individual cell or cell culture which may receive a vector
or the incorporation of nucleic acids or express proteins. The term also encompasses progeny
of the host cell, whether genetically or phenotypically the same or different. Suitable host
cells may depend on the vector and may include mammalian cells, animal cells, human cells,
simian cells, insect cells, yeast cells, and bacterial cells. These cells may be induced to
incorporate the vector or other material by use of a viral vector, transformation via calcium
phosphate precipitation, DEAE-dextran, electroporation, microinjection, or other methods.
See, for example, Sambrook et al., Molecular Cloning: A Laboratory Manual 2d ed. (Cold
Spring Harbor Laboratory, 1989).

As used herein, the term “complement-activating” refers to a molecule that is capable
of participating in one or more complement pathways in such a manner as to lead to
deposition of complement components on a target cell surface and, optionally, to target cell
death. The precise sequence of events that results from complement activation depends on
the complement pathway activated (i.e., classical, lectin, or alternative) and the role of the
specific complement-activating molecule within that pathway. As described above, each of
the complement pathways entails the sequential activation of a series of serine proteases.
Thus, the serine proteases of the complement pathway, such as mannan-binding lectin-
associated serine proteases (MASP) MASP-1, MASP-2, and MASP-3, Clr, Cls, C2a,
complement factor D (CFD), and complement factor Bb, are examples of complement-

activating molecules.

"Antigen", as used herein, refers to an immunogenic molecule that provokes an
immune response. This immune response may involve antibody production, activation of
specific immunologically competent cells, activation of complement, antibody dependent
cytotoxicity, or any combination thereof. An antigen (immunogenic molecule) may be, for
example, a peptide, glycopeptide, polypeptide, glycopolypeptide, polynucleotide,
polysaccharide, lipid, or the like. It is readily apparent that an antigen can be synthesized,
produced recombinantly, or derived from a biological sample. Exemplary biological samples
that can contain one or more antigens include tissue samples, stool samples, cells, biological

fluids, or combinations thereof. Antigens can be produced by cells that have been modified
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or genetically engineered to express an antigen. Antigens can also be present in or on an
infectious agent, such as present in a virion, or expressed or presented on the surface of a cell

infected by infectious agent.

The term "epitope" or "antigenic epitope" includes any molecule, structure, amino
acid sequence, or protein determinant that is recognized and specifically bound by a cognate
binding molecule, such as an immunoglobulin, or other binding molecule, domain, or protein.
Epitopic determinants generally contain chemically active surface groupings of molecules,
such as amino acids or sugar side chains, and can have specific three-dimensional structural
characteristics, as well as specific charge characteristics. Where an antigen is or comprises a
peptide or protein, the epitope can be comprised of consecutive amino acids (e.g., a linear
epitope), or can be comprised of amino acids from different parts or regions of the protein
that are brought into proximity by protein folding (e.g., a discontinuous or conformational
epitope), or non-contiguous amino acids that are in close proximity irrespective of protein

folding.

The term "antibody" refers to an immunoglobulin molecule consisting of one or more
polypeptides that specifically binds an antigen through at least one epitope recognition site.
For example, the term “antibody™ encompasses an intact antibody comprising at least two
heavy chains and two light chains connected by disulfide bonds, as well as any antigen-
binding portion or fragment of an intact antibody that has or retains the ability to bind to the
antigen target molecule recognized by the intact antibody, such as an scFv, Fab, or Fab’2
fragment. The term also encompasses full-length or fragments of antibodies of any class or
sub-class, including IgG and sub-classes thereof (such as IgG1, 1gG2, IgG3, and [gG4), IgM,
IgE, IgA, and IgD.

The term "antibody" is used herein in the broadest sense, encompassing antibodies
and antibody fragments thereof, derived 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). It is not intended that the term “antibody” be limited as regards to the source of
the antibody or manner in which it is made (e.g., by hybridoma, phage selection, recombinant
expression, transgenic animal, peptide synthesis, etc.). Exemplary antibodies include
polyclonal, monoclonal and recombinant antibodies; multispecific antibodies (e.g., bispecific

antibodies); humanized antibodies; fully human antibodies, murine antibodies; chimeric,
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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 intact polyclonal or monoclonal antibodies, but also
fragments thereof (such as dAb, Fab, Fab', F(ab'),, Fv), single-chain (such as ScFv), synthetic
variants thereof, naturally occurring variants, fusion proteins comprising an antibody portion
with an antigen-binding fragment of the required specificity, 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. The term encompasses genetically engineered and-or otherwise modified forms
of immunoglobulins such as intrabodies, peptibodies, diabodies, triabodies, tetrabodies,

tandem di-scFv, tandem tri-scFv, and the like, including antigen-binding fragments thereof.

The terms “VH” and “VL” refer to the variable binding regions from an antibody

heavy chain and an antibody light chain, respectively. A VL may be a kappa class chain or a
lambda class chain. The variable binding regions comprise discrete, well-defined sub-regions
known as complementarity determining regions (CDRs) and framework regions (FRs). The
CDRs are located within a hypervariable region (HVR) of the antibody and refer to sequences
of amino acids within antibody variable regions which, in general, together confer the antigen
specificity and/or binding affinity of the antibody. Consecutive CDRs (i.e., CDRI and
CDR2, and CDR2 and CDR3) are separated from one another in primary structure by a

framework region.

As used herein, a "chimeric antibody" is a recombinant protein that contains the
variable domains and complementarity determining regions derived from a non-human
species (e.g., rodent) antibody, while the remainder of the antibody molecule is derived from
a human antibody. In some embodiments, a chimeric antibody is comprised of an antigen-
binding domain of one antibody operably linked or otherwise fused to heterologous constant
regions of a different antibody. For example, a mouse-human chimeric antibody may
comprise an antigen-binding domain of a mouse antibody fused to a constant region derived
from a human antibody. In some embodiments, the heterologous constant region may be
from a different Ig class from the parent antibody, including IgA (including subclasses IgA1
and IgA2), IgD, IgE, IgG (including subclasses IgG1, 1gG2, IgG3 and IgG4) and IgM.

As used herein, a “humanized antibody™ is a molecule, generally prepared using

recombinant techniques, having an antigen-binding site derived from an immunoglobulin
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from a non-human species and the remaining immunoglobulin structure of the molecule
based upon the structure and/or sequence of a human immunoglobulin. A humanized
antibody differs from a chimeric antibody in that typically only the CDRs from the non-
human species are used, grafted onto appropriate framework regions in a human variable
domain. Antigen binding sites may be wild-type or may be modified by one or more amino
acid substitutions. In some embodiments, humanized antibodies preserve all CDR sequences
(for example, a humanized mouse antibody which contains all six CDRs from the mouse
antibodies). In 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 “derived from™ one or more CDRs from the original antibody.

As used herein, the term "antibody fragment" refers to a portion derived from or
related to a full-length antibody, generally including the antigen-binding or variable region
thereof. Illustrative examples of antibody fragments include Fab, Fab', F(ab)2, F(ab")2 and
Fv fragments, scFv fragments, diabodies, linear antibodies, single-chain antibody molecules

and multispecific antibodies formed from antibody fragments.

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 the antigen to which the antibody was raised. An antigen-binding
fragment may comprise 1, 2, 3, 4, 5, or all 6 CDRs of a VH and VL sequence from an
antibody.

A "Fab" (fragment antigen binding) is the part of an antibody that binds to antigens
and includes the variable region and CH1 of the heavy chain linked to the light chain via an
inter-chain disulfide bond. Each Fab fragment is monovalent with respect to antigen binding,
i.e., it has a single antigen-binding site. Pepsin treatment of an antibody yields a single large
F(ab")2 fragment that roughly corresponds to two disulfide-linked Fab fragments having
divalent antigen-binding activity and is still capable of cross-linking antigen. Both the Fab
and F(ab’)2 are examples of "antigen-binding fragments." Fab' fragments differ from Fab
fragments by having a few additional residues at the carboxy terminus of the CH1 domain
including one or more cysteines from the antibody hinge region. Fab'-SH is the designation
herein for Fab' in which the cysteine residue(s) of the constant domains bear a free thiol

group. F(ab')2 antibody fragments are often produced as pairs of Fab' fragments that have
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hinge cysteines between them. Other chemical couplings of antibody fragments are also

known.

Fab fragments may be joined, e.g., by a peptide linker, to form a single-chain Fab,
also referred to herein as "scFab." In these embodiments, an inter-chain disulfide bond that is
present in a native Fab may not be present, and the linker serves in full or in part to link or
connect the Fab fragments in a single polypeptide chain. A heavy-chain derived Fab
fragment (e.g., comprising, consisting of, or consisting essentially of VH + CHI, or "Fd") and
a light chain-derived Fab fragment (e.g., comprising, consisting of, or consisting essentially
of VL + CL) may be linked in any arrangement to form a scFab. For example, a scFab may
be arranged, in N-terminal to C-terminal direction, according to (heavy chain Fab fragment —
linker — light chain Fab fragment) or (light chain Fab fragment — linker — heavy chain Fab

fragment).

"Fv" is a small antibody fragment that contains a complete antigen-recognition and
antigen-binding site. This fragment generally consists of a dimer of one heavy- and one
light-chain variable region domain in tight, non-covalent association. 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 typically at a lower affinity than the entire
binding site.

"Single-chain Fv" also abbreviated as "sFv" or "scFv", are antibody fragments that
comprise the VH and VL antibody domains connected into a single polypeptide chain. The
scFv polypeptide may comprise a polypeptide linker disposed between and linking the VH
and VL domains that enables the scFv to retain or form the desired structure for antigen
binding, although a linker is not always required. Such a peptide linker can be incorporated
into a fusion polypeptide using standard techniques well known in the art. Additionally, or
alternatively, Fv can have a disulfide bond formed between and stabilizing the VH and the
VL. For areview of scFv, see Pluckthun in The Pharmacology of Monoclonal Antibodies,
vol. 113, Rosenburg and Moore eds., Springer-Verlag, New York, pp. 269-315 (1994). In
certain embodiments, the antibody or antigen-binding fragment comprises a scFv comprising
a VH domain, a VL domain, and a peptide linker linking the VH domain to the VL domain.
In particular embodiments, a scFv comprises a VH domain linked to a VL domain by a
peptide linker, which can be in a VH-linker-VL orientation or in a VL linker-VH orientation.

Any scFv of the present disclosure may be engineered so that the C-terminal end of the VL
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domain is linked by a short peptide sequence to the N-terminal end of the VH domain, or vice
versa (i.e., (N)VL(C)-linker-(N)VH(C) or (N)VH(C)-linker-(N)VL(C)). Alternatively, in
some embodiments, a linker may be linked to an N-terminal portion or end of the VH

domain, the VL domain, or both.

Peptide linker sequences for use in scFv or in other fusion proteins, such as the
targeted complement-activating molecules described herein, may be chosen, for example,
based on: (1) their ability to adopt a flexible extended conformation; (2) their inability or lack
of ability to adopt a secondary structure that could interact with functional epitopes on the
first and second polypeptides and/or on a target molecule; and/or (3) the lack or relative lack
of hydrophobic or charged residues that might react with the polypeptides and/or target
molecule. Other considerations regarding linker design (e.g., length) can include the
conformation or range of conformations in which the VH and VL can form a functional
antigen-binding site. In certain embodiments, peptide linker sequences contain, for example,
Gly, Asn and Ser residues. Other near neutral amino acids, such as Thr and Ala, may also be
included in a linker sequence. Other amino acid sequences which may be usefully employed
as linker include those disclosed in Maratea et al., Gene 40:39 46(1985); Murphy et al., Proc.
Natl. Acad. Sci. USA 83:8258 8262 (1986); U.S. Pat. No.4,935,233, and U.S. Pat. No.
4,751,180. Other illustrative and non-limiting examples of linkers may include, for example,
the pentamer Gly-Gly-Gly-Gly-Ser (SEQ ID NO:99) when present in a single iteration or
repeated one to five times or more, and may begin or end in a partial iteration; see, e.g., SEQ
ID NO:100. Any suitable linker may be used, and in general can be about 3, 4, 5, 6, 7, 8, 9,
10,11, 12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 15 23, 24, 25, 26, 27, 28, 29, 30, 40, 50, 60,
70, 80, 90, 100 amino acids in length, or less than about 200 amino acids in length, and will
preferably comprise a flexible structure (can provide flexibility and room for conformational
movement between two regions, domains, motifs, fragments, or modules connected by the
linker), and will preferably be biologically inert and/or have a low risk of immunogenicity in

a human.

Antibodies may be monospecific (e.g., binding to a single epitope) or multispecific
(e.g., binding to multiple epitopes and/or target molecules). A bispecific or multispecific
antibody or antigen-binding fragment may, in some embodiments, comprise one, two, or
more antigen-binding domains (e.g., a VH and a VL). Two or more binding domains may be

present that bind to the same or different epitopes, and a bispecific or multispecific antibody
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or antigen-binding fragment as provided herein can, in some embodiments, two or more

binding domains, that bind to different antigens or pathogens altogether.

Antibodies and antigen-binding fragments may be constructed in various formats.
Exemplary antibody formats disclosed in Spiess et al., Mol. Immunol. 67(2):95 (2015), and in
Brinkmann and Kontermann, mAbs 9(2):182-212 (2017), which formats and methods of
making the same are incorporated herein by reference and include, for example, Bispecific T
cell Engagers (BiTEs), DARTSs, Knobs-Into-Holes (KIH) assemblies, scFv-CH3-KIH
assemblies, KIH Common Light-Chain antibodies, TandAbs, Triple Bodies, TriBi
Minibodies, Fab-scFv, scFv-CH-CL-scFv, F(ab')2-scFv2, tetravalent HCabs, Intrabodies,
CrossMabs, Dual Action Fabs (DAFs) (two-in-one or four-in-one), DutaMabs, DT-IgG,
Charge Pairs, Fab-arm Exchange, SEEDbodies, Triomabs, LUZ-Y assemblies, Fcabs, ki~
bodies, orthogonal Fabs, DVD-Igs (e.g., US Patent No. 8,258,268, which formats are
incorporated herein by reference in their entirety), IgG(H)-scFv, scFv-(H)IgG, IgG(L)-scFv,
scFv-(L)IgG, IgG(L,H)-Fv, IgGH)-V, V(H)-IgG, IgG(L)-V, V(L)-IgG, KIH IgG-scFab,
2scFv-IgG, 1gG-2scFv, scFv4-Ig, Zybody, and DVI-IgG (four-in-one), as well as so-called
FIT-Ig (e.g., PCT 5 Publication No. WO 2015/103072, which formats are incorporated herein
by reference in their entirety), so-called WuxiBody formats (e.g., PCT Publication No. WO
2019/057122, which formats are incorporated herein by reference in their entirety), and so-
called In-Elbow-Insert Ig formats (IEI-Ig; e.g., PCT Publication Nos. WO 2019/024979 and
WO 2019/025391, which formats are incorporated herein by reference in their entirety).

An antibody or antigen-binding fragment may comprise two or more VH domains,
two or more VL domains, or both (i.e., two or more VH domains and two or more VL
domains). In particular embodiments, an antigen-binding fragment comprises the format (N-
terminal to C-terminal direction) VH-linker-VL-linker-VH-linker-VL, wherein the two VH
sequences can be the same or different and the two VL sequences can be the same or
different. Such linked scFvs can include any combination of VH and VL domains arranged
to bind to a given target, and in formats comprising two or more VH and/or two or more VL,
one, two, or more different epitopes or antigens may be bound. It will be appreciated that
formats incorporating multiple antigen-binding domains may include VH and/or VL
sequences in any combination or orientation. For example, the antigen-binding fragment can
comprise the format VL-linker-VH-linker-VL-linker-VH, VH-linker-VL-linker-VL-linker-
VH, or VL-linker-VH-linker-VH-linker-VL.
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As used herein, the modifier "monoclonal" indicates the character of the antibody as
being obtained from a substantially homogenous population of antibodies and is not 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 animals, etc.). The term
"monoclonal antibody" encompasses not only intact monoclonal antibodies and full-length
monoclonal antibodies, but also fragments thereof (such as Fab, Fab', F(ab')2, Fv), single-
chain variants thereof, fusion proteins comprising an antigen-binding portion, humanized
monoclonal antibodies, chimeric monoclonal 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.
Monoclonal antibodies can be obtained using any technique that provides for the production
of antibody molecules by continuous cell lines in culture, such as the hybridoma method
described by Kohler, G., et al., Nature 256:495, 1975, or they may be made by recombinant
DNA methods (see, e.g., U.S. Patent No. 4,816,567 to Cabilly). Monoclonal antibodies may
also be isolated from phage antibody libraries using the techniques described in Clackson, T.,
et al., Nature 352:624-628, 1991, and Marks, J.D., et al., J. Mol. Biol. 222:581-597, 1991.
Such antibodies can be of any immunoglobulin class including IgG, IgM, IgE, IgA, IgD and

any subclass thereof.

The recognized immunoglobulin polypeptides include the kappa and lambda light
chains and the alpha, gamma (IgG1, IgG2, 1gG3, IgG4), delta, epsilon and mu heavy chains,
or equivalents in other species. Full-length immunoglobulin "light chains" (of about 25 kDa
or about 214 amino acids) comprise a variable region of about 110 amino acids at the
NH2-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 four-chain antibody unit is a heterotetrameric glycoprotein composed of
two identical light (L) chains and two identical heavy (H) chains. An IgM antibody differs
from this plan in that it consists of five of the basic heterotetramer units along with an
additional polypeptide called the J chain, and therefore contains 10 antigen-binding sites.
Secreted IgA antibodies also differ from the basic structure in that they can polymerize to

form polyvalent assemblages comprising two to five of the basic four-chain units along with
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aJ 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 (CH1, CH2, CH3), in the case of alpha, gamma, and delta chains, or four
CH domains (CH1, CH2, CH3, CH4), in the case of mu and epsilon chains.

Each L chain has, at the N-terminus, a variable domain (VL) followed by a constant
domain (CL) at its other end. When an L chain and an H chain are paired, the VL is aligned
with the VH, and the CL is aligned with the first constant domain of the heavy chain (CH1).
The L chain from any vertebrate species can be assigned to one of two types, called kappa (k)

and lambda (A), based on the amino acid sequences of their constant domains (CL).

Depending on the amino acid sequence of the constant domain of their heavy chains
(CH), immunoglobulins can be assigned to different classes or isotypes. There are five
classes of immunoglobulins: IgA, IgD, IgE, IgG and IgM, having heavy chains designated
alpha (o), delta (3), epsilon (), gamma (y) and mu (W), respectively. The y and o classes are
further divided into subclasses on the basis of minor differences in CH sequence and
function, for example, humans express the following subclasses: 1gG1, IgG2, 1gG3, IgG4,
IgAl and IgA2.

For the structure and properties of the different classes of antibodies, see, e.g., Basic
and Clinical Immunology, 8th Edition, Daniel P. Stites, Abba I. Terr and Tristram G. 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 variable 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 amino acids long. The variable 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
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n-sheet structure. The hypervariable regions in each chain are held together in close
proximity by the FRs and, with the hypervariable regions from the other chain, contribute to
the formation of the antigen-binding site of antibodies (see Kabat, et al., Sequences of
Proteins of Immunological Interest, 5Sth Ed. Public Health Service, National Institutes of
Health, Bethesda, Md (1991)). The constant domains are not involved directly in binding an

antibody to an antigen, but exhibit various effector functions.

As used herein, “effector functions™ refer to those biological activities attributable to
the Fc region of an antibody. Examples of antibody effector functions include participation
in antibody-dependent cellular cytotoxicity (ADCC), C1q binding and complement-
dependent cytotoxicity, Fc receptor binding, phagocytosis, down-regulation of cell surface
receptors, and B cell activation. Modifications such as amino acid substitutions may be made
to an Fc domain in order to modify (e.g., enhance or reduce) one or more functions of an Fc-
containing polypeptide. Such functions include, for example, Fc receptor binding, antibody
half-life modulation, ADCC function, protein A binding, protein G binding, and complement
binding. Amino acid modifications that modify Fc¢ functions include, for example,
T250Q/M428L, M252Y/S254T/T256E, H433K/N434F, M428L/N4348S,
E233P/L234V/L235A/G236A/A327G/A3308/P3318S, E333A, S239D/A330L/I332E,
P2571/Q311, K326W/E333S, S239D/1332E/G236A, N297Q, K322A, S228P,
L235E/E318A/K320A/K322A, L234A/L235A, and L234A/L235A/P329G mutations. Other

Fc modifications and their effect on Fc function are known in the art.

As used herein, the term “hypervariable region” refers to the amino acid residues of
an antibody that are responsible for antigen binding. The hypervariable region contains
several “complementarity determining regions” (CDRs). The heavy chain comprises three
CDR sequences (CDRH1, CDRH2, and CDRH3) and the light chain comprises three CDR
sequences (CDRL1, CDRL2, and CDRL3). A variety of systems exist for identifying and
numbering the amino acids that make up the CDRs. For example, the hypervariable region
generally comprises CDRs at around about residues 24-34 (L1), 50-56 (L2) and 89-97 (L3) in
the light chain variable domain, and at around about 31-35 (H1), 50-65 (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., Sequences of Proteins of Immunological Interest, Sth Ed.
Public Health Service, National Institutes of Health, Bethesda, Md (1991); and/or at about
residues 24-34 (L1), 50-56 (L2) and 89-97 (L3) in the light chain variable domain, and 26-32
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(H1), 52-56 (H2) and 95-102 (H3) in the heavy chain variable domain when numbered in
accordance with the Chothia numbering system, as described in Chothia and Lesk, J. Mol.
Biol. 196:901-917 (1987); and/or at about residues 27-38 (L1), 56-65 (L2) and 105-117 (L3)
in the VL, and 27-38 (H1), 56-65 (H2), and 105-117 (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; Ruiz, M., et al., Nucleic Acids Res 28:219-221 (2000). Equivalent
residue positions can be annotated and compared for different molecules using Antigen
receptor Numbering And Receptor Classification (ANARCI) software tool (2016,
Bioinformatics 15:298-300). Accordingly, identification of CDRs of an exemplary variable
domain (VH or VL) sequence as provided herein according to one numbering scheme is not
exclusive of an antibody comprising CDRs of the same variable domain as determined using

a different numbering scheme.

As used herein, “specifically binds™ refers to an antibody or antigen-binding fragment
that binds to an antigen with a particular affinity, while not significantly associating or
uniting with any other molecules or components in a sample. Affinity may be defined as an
equilibrium association constant (Ka), calculated as the ratio of kon/koft, with units of 1/M or

as an equilibrium dissociation constant Ka), calculated as the ratio of koft/kon with units of M.

In some contexts, antibody and antigen-binding fragments may be described with
reference to affinity and/or to avidity for antigen. Unless otherwise indicated, avidity refers to
the total binding strength of an antibody or antigen-binding fragment thereof to antigen, and
reflects binding affinity, valency of the antibody or antigen-binding fragment (e.g., whether
the antibody or antigen-binding fragment comprises one, two, three, four, five, six, seven,
eight, nine, ten, or more binding sites), and, for example, whether another agent is present
that can affect the binding (e.g., a non-competitive inhibitor of the antibody or antigen-

binding fragment).

Each embodiment in this specification is to be applied mutatis mutandis to every other
embodiment unless expressly stated otherwise. It is contemplated that any embodiment
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.

47



WO 2023/060167 PCT/US2022/077663

II. Overview

The present disclosure provides compositions and methods for the targeted activation
of the complement pathway. Previously, therapeutic antibodies have been explored as a
treatment for cancer, as it is well known that cell-mediated immunity, through the action of
natural killer cells and cytotoxic T lymphocytes, plays a critical role in tumor suppression.
However, recent studies have shown that the complement system has also an important role
in immune surveillance against cancer. Deposits of activated complement components have
been reported in several human tumors, along with overexpression of complement-regulatory
proteins (CRPs) (Macor et al, Front. Immunol. 9:2203 (2018)). The effector mechanisms that
lead to cytotoxic activity on cancer cells are primarily Fc-mediated; these include antibody-
dependent cytotoxicity (ADCC), antibody-dependent phagocytosis (ADCP), complement-
dependent cytotoxicity (CDC), complement-dependent cell-mediated cytotoxicity (CDCC),
and complement-dependent cellular phagocytosis (CDCP).

Several strategies have been developed to direct activation of complement on tumor
cell surfaces using monoclonal antibodies (mAbs); many of these mAbs have shown only
suboptimal activity to drive complement activation via the classical pathway. Factors that
influence cytotoxicity include the required hexamerization of the Fc region of the antibody
for more efficient C1 binding, the epitope density of the target cell, and the expression of

complement regulatory proteins (CRPs).

For antibody/antigen complexes (i.e., immune complexes) to initiate activation of the
classical pathway in response to a pathogen infection or the presence of any non-self antigen,
an antibody of the IgM subclass must bind to the antigen or at least two IgG subclass
antibodies must bind to antigens in a manner that allows at least two of the six C-terminal
immunoglobulin Fc region-binding “globular head” domains of C1q to bind the IgG immune
complexes. This requires a stoichiometrically suitable distribution of antigen-binding
immune complexes on the surface of target cells. Immune complexes that bind too distantly
from each other fail to activate the classical pathway since they fail to form a pattern that
allows the C1q recognition component to bind to at least two IgG immune complexes in close
proximity to each other. The distribution of immune complexes on the activating surfaces is
dependent on the distribution of antibody ligands, which therefore determines whether or not
IgG complexes can trigger classical pathway activation. This is the reason why many

monoclonal antibodies of the IgG immunoglobulin class fail to activate complement.
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The present disclosure provides a novel, broadly applicable mAb platform called
‘targeted complement activation therapy” (T-CAT) that exploits the full potential of
complement to maximize the activity of therapeutic mAbs. This platform is appropriate not
just for targeting cancer cells, but may also be used to target complement activity to any cell
expressing an antigen to which antibody can be generated. Thus, the T-CAT platform may
be used for a wide variety of applications, including treatment of cancers, autoimmune
disorders, and pathogenic infections, including bacterial, viral, fungal, and parasitic
infections. Targeted complement-activating molecules, which comprise fusion proteins
having both a targeting domain derived from an antibody and a serine protease effector
domain capable of activating one or more complement pathways, deliver targeted
complement activation activity to the location of the antigen targeted by the antibody. The
cells or tissues targeted are determined by the antigen-binding domain selected for use in the

fusion protein.

The T-CAT platform supports the host’s natural immune defense by combining the
specificity of host immunoglobulins against microbial surface components with the ability to
initial complement activation directly on microbial target surface without relying on the
tightly controlled and complex pattern recognition-dependent activation pathways that can be
undermined by pathogens’ escape mechanisms. Similarly, the T-CAT platform supports the
immune system’s attack on malignant cells by activation of complement on the surface of the

malignant cells despite their overexpression of negative regulatory complement components.

The T-CAT technology overcomes the steric requirements of antibodies to drive
complement activation, since none of the pattern recognition molecules of the classical and
lectin pathways are required to initiate the activation of complement. Rather, single targeted
complement-activating molecules can activate complement to target the activator surface that
expresses single ligands/antigens targeted by the antigen-binding site present in the targeted

complement-activating molecule.

Another advantage of the T-CAT platform is that the targeted complement-activating
molecules do not require a plasma recognition complex such as the C1 complex. Both the
classical and the lectin pathways ordinarily require the formation of immune complexes
bound to activating surfaces within a defined distance of each other in order to trigger the
conformational changes that initiate conversion of serine proteases to their enzymatically

active form and drive the cascade of cleavage events that result in complement activation.
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Such activation elicits the innate immune defense that targets pathogens or foreign cells,
including single-cell or multi-cellular parasites and host cells that have become transformed,
malignant, oxygen-deprived, hypothermic, virally infected, MHC mismatched, or otherwise
injured. As a single targeted complement-activating molecule can initiate complement
activation on the target surface, the ability of injured, mutant or virally infected host cells,
parasitic foreign cells, or pathogenic bacteria to interfere with the highly regulated activation
of the host’s complement system may be overcome. Examples of such strategies are
molecular mimicry (a cell or pathogen coating itself with negative complement regulatory
proteins) or having evolved pathogenicity factors that facilitate infectivity, such as
glycoprotein C of the Herpes viruses or calreticulin on the surface of Trypanosoma species

cells.

II1. Targeted Complement-Activating Molecules

Provided herein are targeted complement-activating molecules comprising a) a target-
binding domain and b) a complement-activating serine protease effector domain. Such
molecules have the ability to deliver targeted complement activation activity to a cell surface,
thereby leading to complement-mediated lysis of the targeted cell. The complement
activation activity may be delivered to individual cells expressing the target antigen, or to

tissues within which the target antigen is expressed.

A. Complement-activating serine protease effector domains

In certain embodiments, the complement-activating serine protease effector domain of
the targeted complement-activating molecules are derived from components of the
complement system. In some embodiments, the complement-activating serine protease
effector domain comprises MASP-1, MASP-2, MASP-3, Clr, Cls, complement factor D
(CFD), C2a, or factor Bb. In some embodiments, the complement-activating serine protease
effector domain comprises a fragment of any of the aforementioned proteases having serine
protease activity. For example, the serine protease domain may comprise the CCP1-CCP2-
SP domains of MASP-1, MASP-2, MASP-3, Clr, or Cls. Any serine protease that activates
any of the classical, lectin, or alternative complement pathways may be used, as may any
fragment of such a serine protease that retains such activity. In some embodiments, the

complement-activating serine protease effector domain comprises a serine protease effector
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domain of MASP-1 (SEQ ID NO:67), MASP-2 (SEQ ID NO:57), MASP-3 (SEQ ID NO:66),
Clr (SEQ ID NO:69), Cls (SEQ ID NO:76), C2a (SEQ ID NO:88), Bb (SEQ ID NO:89),
mature CFD (SEQ ID NO:90), or pro-CFD (SEQ ID NO:92).

In some embodiments, the complement-activating serine protease effector domain is
in an inactive, zymogen form that requires activation in order to form an active serine
protease. Such activation may be provided by other molecules comprising the same serine
protease effector domain, by molecules comprising a different serine protease effector
domain, or by any other chemical or enzymatic means. In some embodiments, the
complement-activating serine protease effector domain is in a catalytically active form. One
example of a complement-activating serine protease effector domain in zymogen form is pro-
CFD, which is converted to the active form, mature CFD, by removal of a 6 amino acid
activation peptide. Many other complement-activating serine proteases, including MASP-1,

MASP-2, MASP-3, Clr, and Cls, also have both active and zymogen forms.

In some embodiments, the complement-activating serine protease effector domain
comprises one or more mutations relative to a wild-type serine protease. Any number of
mutations may be present in the complement-activating serine protease effector domain,
provided that it retains some level of serine protease activity. Accordingly, in some
embodiments, the complement-activating serine protease effector domain comprises a
sequence having at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least
93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98% or at least 99%
identity with the wild-type sequence of the corresponding serine protease effector domain.
Such mutations may confer a beneficial effect on the targeted complement-activating
molecule, such as increased resistance to protein degradation or increased resistance to
inhibition by endogenous serpins, such as C1 inhibitor, or other inhibitors of serine protease
activity. In some embodiments, the complement-activating serine protease effector domain
comprises one or more mutations relative to a wild-type serine protease, such as MASP-
2R4K (SEQ ID NO:58), MASP-2K317Q Ré4K (SEQ ID NO:61), MASP-2K321Q R&4K (SEQ D
NO:62), MASP-2K342Q R44K (QEQ ID NO:63), MASP-2K330Q R#44K (SEQ ID NO:64), MASP-
2K336Q. R4HK (SEQ ID NO:65), MASP-1R%5%4Q (SEQ ID NO:68), C1r%74Q (SEQ ID NO:70),
CLR3%Q (SEQ ID NO:71), C1r#84W (SEQ ID NO:72), C1r¥V (SEQ ID NO:73), C1rR486W
(SEQ ID NO:74), C1s%3%Q (SEQ ID NO:78), C1s¥1°Q (SEQ ID NO:79), C1s¥314Q (SEQ ID
NO:80), C1s*?1Q(SEQ ID NO:81), C1s%**¢Q (SEQ ID NO:82), C1s%**'2 (SEQ ID NO:83),
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C1s%%3Q (SEQ ID NO:84), C1sP**W (SEQ ID NO:85), C1sN7V (SEQ ID NO:86), and
C1s™3W (SEQ ID NO:87).

B. Target-binding domains

In certain embodiments, the target-binding domain of the targeted complement-
activating molecule is derived from an antibody. The antibody may be a naturally occurring
antibody of any class or sub-class, or any type of engineered antibody. For example, the
target-binding domain may be derived from an antibody Fab fragment, F(ab’)2 fragment,
Fab’ fragment, Fv fragment, a single-chain antibody fragment, a single-chain variable
fragment (scFv), a single-domain antibody (e.g., sdAb, sdFv, or nanobody) or a fragment
thereof, or an intrabody, peptibody, chimeric antibody, humanized antibody, multispecific
antibody, or a fragment thereof. In some embodiments, the target-binding domain of the
targeted complement-activating molecule comprises an antibody or an antigen-binding
fragment thereof. In some embodiments, the target-binding domain comprises an antibody
VH and/or VL. In some embodiments, the target-binding domain comprises from one to six

CDRs of an antibody.

In some embodiments, the target-binding domain comprises an Fc region, or fragment
thereof. In some embodiments, the Fc region comprises one or more mutations that modify
(e.g., enhance or reduce) one or more functions of an Fc-containing polypeptide. Such
functions include, for example, Fc receptor binding, antibody half-life modulation, ADCC

function, protein A binding, protein G binding, and complement binding.

In certain embodiments, the target-binding domain binds to an antigen present on a
cell. In some embodiments, the antigen is present on a cancer cell. In some embodiments,
the cancer is a solid tumor cancer or a hematological cancer. For example, the cancer may be
brain cancer, bladder cancer, breast cancer, cervical cancer, colorectal cancer, esophageal
cancer, gastrointestinal cancer, liver cancer, kidney cancer, lymphoma, leukemia, lung
cancer, melanoma, metastatic melanoma, mesothelioma, myeloma, neuroblastoma, ovarian
cancer, prostate cancer, pancreatic cancer, renal cancer, skin cancer, or uterine cancer. In
some embodiments, the cancer is acoustic neuroma, anal cancer (including carcinoma in
situ), squamous cell carcinoma, adrenal tumor (including adenoma, hyperaldosteronism,
adrenalcortical cancer), Cushing's syndrome, benign paraganglioma, appendix cancer
(including pseudomyxoma peritonei, carcinoid tumors, non-carcinoid appendix tumors), bile

duct cancer (including intrahepatic bile duct cancer, extrahepatic bile duct cancer, perihilar
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bile duct cancer, distal bile duct cancer), gallbladder cancer, bone cancer (including
chondrosarcoma, osteosarcoma, malignant fibrous histiocytoma, fibrosarcoma, chordoma),
brain tumor (including craniopharyngioma, dermoid cysts, epidermoid tumors, glioma,
astrocytoma, low-grade astrocytoma, anaplastic astrocytoma, ependymoma, glioblastoma,
oligodendrogliomas, hemangioblastoma, pineal gland tumors, pituitary tumors, sarcoma,
chordoma), breast cancer (including lobular carcinoma, triple negative breast cancer,
recurrent breast cancer, brain metastases), bladder cancer (including transitional cell bladder
cancer, squamous cell carcinoma, adenocarcinoma), cancer of unknown primary (CUP),
(including adenocarcinoma, poorly differentiated carcinoma, squamous cell carcinoma,
poorly differentiated malignant neoplasm, neuroendocrine carcinoma), cervical cancer
(including squamous cell carcinoma, adenocarcinoma, mixed carcinoma), a carcinoid tumor,
a childhood germ cell tumor (including yolk sac tumors, teratoma, embryonal carcinoma,
polyembryoma, germinoma), a childhood brain tumor (including ependymoma,
craniopharyngioma, chordoma, pleomorphic xanthoastrocytoma, meningioma, primitive
neuroectodermal tumors, ganglioglioma, pineoblastoma, germ cell tumors, mixed glial and
neuronal tumors, astrocytoma, choroid plexus tumors), childhood leukemia (including
lymphoblastic leukemia, myeloid leukemia), a childhood hematology disorder (including
Fanconi anemia, Diamond-Blackfan anemia, aplastic anemia, Shwachman-Diamond
syndrome, Kostmann's syndrome, neutropenia, thrombocytopenia, hemoglobinopathies,
erythrocytosis, histiocytic disorders, iron overload, clotting and bleeding disorders),
childhood liver cancer (including hepatoblastoma, hepatocellular carcinoma), childhood
lymphoma (including Hodgkin's lymphoma, Non-Hodgkin's lymphoma, Burkitt's lymphoma,
lymphoblastic lymphoma, large cell lymphoma), childhood osteosarcomas; childhood
melanomas; childhood soft tissue sarcomas, colon cancer (including adenocarcinoma,
hereditary nonpolyposis colorectal cancer syndrome, familial adenomatous polyposis),
desmoplastic small round cell tumors (DSRCT); esophageal cancers (including
adenocarcinoma, squamous cell carcinoma), Ewing's sarcoma (including Ewing's Sarcoma of
the bone, extraosseous Ewing tumor, peripheral primitive neuroectodermal tumors), eye
cancer (including uveal melanoma, basal cell carcinoma, squamous cell carcinoma,
melanoma of the eyelid, melanoma of the conjunctiva, sebaceous carcinoma, Merkle cell
carcinoma, mucosa-associated lymphoid tissue lymphoma, orbital lymphoma, orbital
sarcoma, orbital and optic nerve meningioma, metastic orbital tumors, lacrimal gland
lymphoma, adenoid cystic carcinoma, pleomorphic adenoma, transitional cell carcinoma,

lacrimal sac lymphoma); fallopian tube cancer (including endometrioid adenocarcinoma,
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serous adenocarcinoma, leiomyosarcoma, transitional cell fallopian tube cancer); Hodgkin's
lymphoma (including classical Hodgkin's lymphoma, nodular sclerosing Hodgkin's
lymphoma, lymphocyte-rich classical Hodgkin's lymphoma, mixed cellularity Hodgkin's
lymphoma, lymphocyte depletion Hodgkin's lymphoma, lymphocyte-predominant Hodgkin's
lymphoma), implant-associated anaplastic large cell lymphoma (ALCL); inflammatory breast
cancer (IBC); kidney cancer (including renal cell carcinoma, urothelial cancer of the kidney,
pelvis and ureter); leukemia, (including acute lymphocyte leukemia, acute myeloid leukemia,
chronic lymphoblastic leukemia, chronic myeloid leukemia), liver cancer (including
hepatocellular carcinoma, fibrolamellar hepatocellular carcinoma, angiosarcoma,
hepatoblastoma, hemangiosarcoma), lung cancer (including non-small cell lung cancer,
adenocarcinoma, squamous cell carcinoma, large cell carcinoma, small cell lung cancer,
carcinoid tumor, salivary gland carcinoma, lung metastases, sarcoma); medulloblastoma;
melanoma (including cutaneous melanoma, superficial spreading melanoma, nodular
melanoma, lentigo maligna melanoma, acral lentiginous melanoma, ocular melanoma,
mucosal melanoma); mesothelioma (including sarcomatoid mesothelioma, biphasic
mesothelioma), multiple endocrine neoplasias (MEN), (including multiple endocrine
neoplasia type 1, multiple endocrine neoplasia type 2); multiple myeloma; myelodysplastic
syndrome (MDS) (including refractory anemia, refractory cytopenia with multilineage
dysplasia, refractory anemia with ringed sideroblasts, refractory anemia with excess blasts,
refractory cytopenia with multilineage dysplasia and ringed sideroblasts); a
myeloproliferative disorders (MPD) (including polycythemia vera, primary myelofibrosis,
essential thrombocythemia, systemic mastocytosis, hypereosinophilic syndrome);
neuroblastoma; neurofibromatosis (including neurofibromatosis type 1, neurofibromatosis
type 2, schwannomatosis); non-Hodgkin's lymphoma (including b-cell lymphoma, t-cell
lymphoma, NK-cell lymphoma, mucosa-associated lymphoid tissue lymphoma, follicular
lymphoma, mantle cell lymphoma, diffuse large cell lymphoma, primary mediastinal large
cell lymphoma, anaplastic large cell lymphoma, Burkitt's lymphoma, lymphoblastic
lymphoma, marginal zone lymphoma); oral cancer (including squamous cell carcinoma);
ovarian cancer (including epithelial ovarian cancer, germ cell ovarian cancer, stromal ovarian
cancer, primary peritoneal ovarian cancer); pancreatic cancer (including islet cell carcinoma,
sarcoma, lymphoma, pseudopapillary neoplasms, ampullary cancer, pancreatoblastoma,
adenocarcinoma); parathyroid disease (including hyperparathyroidism, hypoparathyroidism,
parathyroid cancer), penile cancer (including squamous cell carcinoma, Kaposi sarcoma,

adenocarcinoma, melanoma, basal cell carcinoma); pituitary tumor (including non-
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functioning tumors, functioning tumors, pituitary cancer), prostate cancer (including
adenocarcinoma, prostatic intraepithelial neoplasia), rectal cancer (including
adenocarcinoma), retinoblastoma (including unilateral retinoblastoma, bilateral
retinoblastoma, PNET retinoblastoma), skin cancer (including basal cell carcinoma,
squamous cell carcinoma, actinic (solar) keratosis); skull base tumor (including meningioma,
pituitary adenoma, acoustic neuroma, glomus tumors, squamous cell carcinoma, basal cell
carcinoma, adenoid cystic carcinoma, adenocarcinoma, chondrosarcoma,
rhabdomyosarcoma, osteosarcoma, esthesioblastoma, neuroendocrine carcinoma, mucosal
melanoma), Soft tissue sarcomas; spinal tumor (including intramedullary spinal tumors,
intradural extramedullary spinal tumors, extradural spinal tumors, osteoblastoma,
enchondroma, aneurysmal bone cysts, giant cell tumors, hangioma, eosinophilic granuloma,
osteosarcoma, chordoma, chondrosarcoma, plasmacytoma); stomach cancer (including
lymphoma, gastrointestinal stromal tumors, carcinoid tumors); testicular cancer (including
germ cell tumors, nonseminoma, seminoma, embryonal carcinoma, yolk sac tumors,
teratoma, sertoli cell tumors, choriocarcinoma, stromal tumors, leydig cell tumors); throat
cancer (including squamous cell carcinoma); thyroid cancer (including papillary thyroid
cancer, follicular thyroid cancer, hurthle cell carcinoma, medullary thyroid cancer, anaplastic
thyroid cancer); uterine cancer (including endometrioid adenocarcinoma, uterine
carcinosarcoma, uterine sarcoma); vaginal cancer (including squamous cell carcinoma,
adenocarcinoma, melanoma, sarcoma); vulvar cancer (including squamous cell carcinoma,
adenocarcinoma, melanoma, sarcoma); von Hippel Lindau disease; Waldenstrom's
macroglobulinemia; and Wilms' tumor. In some embodiments, the antigen is a cancer-
associated antigen. For example, the antigen may be CD20, CD38, or CD52. Other cancer-
associated antigens are known in the art and may also be targeted by the target-binding

domain.

In some embodiments, the target-binding domain binds to a cell surface antigen on an
immune cell that causes an autoimmune disease. In some embodiments, the immune cell is a
B or T cell. Some cancer-associated antigens are also target antigens for autoimmune
diseases, for example, CD20, CD38, and CD52. Examples of autoimmune diseases include
rheumatoid arthritis, systemic lupus erythematosus, multiple sclerosis, autoimmune diabetes,
autoimmune encephalitis, pemphigus vulgaris, vasculitis, Sjogren syndrome, and myasthenia

gravis. Additional autoimmune diseases are known in the art.
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In some embodiments, the target-binding domain binds to an antigen present on a
microbial pathogen. The pathogen may be a bacterial pathogen, a viral pathogen, a fungal
pathogen, or a parasitic pathogen. Examples of bacterial pathogens include Neisseria
meningitidis, Staphylococcus aureus, Borrelia burgdorferi, Escherichia coli, Klebsiella
pneumoniae, Streptococcus pneumoniae, Serratia marcenscens, Haemophilus influenzae,
My cobacterium tuberculosis, Treponema pallidum, Neisseria gonorrhea, Clostridium dificile,
Salmonella species, Helicobacter species, Shigella species, Campylobacter species, and
Listeria species. Examples of viral pathogens include Epstein-Barr virus, Human
Immunodeficiency Virus 1 (HIV-1), Herpesviruses, Influenza viruses, West Nile virus,
Cytomegaloviruses, and Coronaviruses, including SARS-CoV-2. Examples of fungal
pathogens include Candida albicans and Aspergillus species. Examples of parasitic
pathogens include Schistosoma mansoni, Plasmodium falciparum, and Trypanosoma cruzei.
In some embodiments, the antigen is expressed on the surface of a microbial pathogen or on
the surface of a cell infected by a microbial pathogen. For example, the antigen may be N.
meningitidis factor H binding protein (fHbP), S. pneumoniae pneumococcal surface protein
A (PspA), S. aureus protein A, S. aureus fibronectin-binding protein, HIV-1 surface
glycoprotein 120, SARS-CoV-2 S or M protein, P. falciparum reticulocyte binding protein

homologue 5, or a mannan epitope on the surface of a fungal organism such as C. albicans.

In some embodiments, the target-binding domain comprises an anti-CD20 antibody or
antigen-binding fragment thereof, or an anti-CD38 antibody or antigen-binding fragment
thereof, or an anti-CD52 antibody or antigen-binding fragment thereof, or an anti-fHbP
antibody or antigen-binding fragment thereof, or an anti-PspA antibody or antigen-binding
fragment thereof, or an anti-Fnbp antibody or antigen-binding fragment thereof, or an anti-
PfRHS antibody or antigen-binding fragment thereof, or anti-HIV-1 GP120 or an antigen-
binding fragment thereof, or anti-SARS-CoV-2 S protein or antigen-binding fragment
thereof, or anti-SARS-CoV-2 M protein or antigen-binding fragment thereof, or an anti-C.
albicans fungal mannan epitope antibody or antigen-binding fragment thereof. In some
embodiments, the target-binding domain comprises rituximab or an antigen-binding fragment
thereof, alemtuzumab or an antigen-binding fragment thereof, daratumumab or an antigen-
binding fragment thereof, or anti-fHbP antibody clone 19 or antigen-binding fragment
thereof, or anti-PspA antibody RX1MI005 or an antigen-binding fragment thereof, or anti-
Fnbp antibody Clone G or antigen-binding fragment thereof, or anti-PfRHS antibody R5.004
or antigen-binding fragment thereof, or anti-PfRHS antibody R5.016 or antigen-binding
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fragment thereof, or anti-GP120 antibody PGT121 or antigen-binding fragment thereof, or
bebtelovimab or antigen-binding fragment thereof, or anti-fungal mannan antibody 1A2 or
antigen-binding fragment thereof. In some embodiments, the target-binding domain
comprises a rituximab heavy chain (SEQ ID NO:1) and/or a rituximab light chain (SEQ ID
NO:2); an alemtuzumab heavy chain (SEQ ID NO:93) and/or an alemtuzumab light chain
(SEQ ID NO:94); a daratumumab heavy chain (SEQ ID NO:95) and/or a daratumumab light
chain (SEQ ID NO:96); an anti-fHbP clone 19 heavy chain (SEQ ID NO:103) and/or an anti-
fHDBP clone 19 light chain (SEQ ID NQO:104); an RX1MI005 heavy chain (SEQ ID NO:120)
and/or an RX1MIO005 light chain (SEQ ID NO:121); a Clone G heavy chain (SEQ ID
NO:124) and/or a Clone G light chain (SEQ ID NO:125); an R5.004 heavy chain (SEQ ID
NO:136) and/or an R5.004 light chain (SEQ ID NO:137); an R5.016 heavy chain (SEQ ID
NO:140) and/or an R5.016 light chain (SEQ ID NO:141); a PGT121 heavy chain (SEQ ID
NO:144) and/or a PGT light chain (SEQ ID NO:145); a bebtelovimab heavy chain (SEQ ID
NO:148) and/or a bebtelovimab light chain (SEQ ID NO:149), a 1A2 heavy chain (SEQ ID
NO:128) and/or a 1A2 light chain (SEQ ID NO:129); or a hJF5 heavy chain (SEQ ID
NO:132) and/or a hJF5 light chain (SEQ ID NO:133). In some embodiments, the target-
binding domain comprises one or more mutations relative to the wild-type sequence of the
corresponding antibody domain. For example, the target-binding domain may comprise
mutations that inhibit protein degradation, inhibit glycosylation, enhance or reduce binding
affinity or avidity, or increase in vivo half-life of the targeted complement-activating
molecule. Accordingly, in some embodiments, the target-binding domain comprises a
sequence having at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least
93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98% or at least 99%

identity with the wild-type sequence of the corresponding antibody domain.

C. Fusion proteins and multi-chain molecules

In certain embodiments, the targeted complement-activating molecule comprises a
fusion protein. The fusion protein comprises a complement-activating serine protease
effector domain fused to a target-binding domain. The fusion protein may have any of
several configurations: a) the N-terminus of the complement-activating serine protease
effector domain fused to the C-terminus of an antibody heavy chain or fragment thereof, b)
the C-terminus of the complement-activating serine protease effector domain fused to the N-
terminus of an antibody heavy chain or fragment thereof, ¢) the N-terminus of the

complement-activating serine protease effector domain fused to the C-terminus of an
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antibody light chain or fragment thereof, d) the C-terminus of the complement-activating
serine protease effector domain fused to the N-terminus of an antibody light chain or
fragment thereof, e) the N-terminus of the complement-activating serine protease effector
domain fused to the C-terminus of a single-chain or single-domain antibody or fragment
thereof, or f) the C-terminus of the complement-activating serine protease effector domain

fused to the N-terminus of a single-chain or single-domain antibody or fragment thereof.

In some embodiments the target-binding domain and the serine protease effector
domain within the fusion protein are connected by a linker. Any suitable linker may be used.
An example of one such linker is the pentamer Gly-Gly-Gly-Gly-Ser (SEQ ID NO:99), which
may be present in a single iteration or repeated one to five times or more, and may begin or

end in a partial iteration; see, e.g., SEQ ID NO:100.

In some embodiments, the fusion protein comprises a target-binding domain derived
from rituximab and a serine protease effector domain derived from MASP-2. In some
embodiments, the fusion protein comprises a target-binding domain comprising any one of
SEQ ID NOs:1, 2, 3, 20, and 54-56 and a serine protease effector domain comprising any one
of SEQ ID NOs:57, 58, and 61-65. In some embodiments, the fusion protein comprises the
sequence set forth as SEQ ID NO:4, 5, 6, 7, 8, 9, 10, 33, 34, 35, 36, 37, or 38. In some
embodiments, the fusion protein comprises a target-binding domain derived from rituximab
and a serine protease effector domain derived from MASP-3. In some embodiments, the
fusion protein comprises a target-binding domain comprising any one of SEQ ID NOs:1, 2, 3,
20, and 54-56 and a serine protease effector domain comprising SEQ ID NO:66. In some
embodiments, the fusion protein comprises the sequence set forth as SEQ ID NO:12, 13, 14,
or 15. In some embodiments, the fusion protein comprises a target-binding domain derived
from rituximab and a serine protease effector domain derived from MASP-1. In some
embodiments, the fusion protein comprises a target-binding domain comprising any one of
SEQ ID NOs:1, 2, 3, 20, and 54-56 and a serine protease effector domain comprising any one
of SEQ ID NOs:67 and 68. In some embodiments, the fusion protein comprises the sequence
set forth as SEQ ID NO:16 or 17. In some embodiments, the fusion protein comprises a
target-binding domain derived from rituximab and a serine protease effector domain derived
from Clr. In some embodiments, the fusion protein comprises a target-binding domain
comprising any one of SEQ ID NOs:1, 2, 3, 20, and 54-56 and a serine protease effector

domain comprising any one of SEQ ID NOs:69-74. In some embodiments, the fusion protein
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comprises the sequence set forth as SEQ ID NO:18, 21, 39, 40, 48, 49, or 50. In some
embodiments, the fusion protein comprises a target-binding domain derived from rituximab
and a serine protease effector domain derived from Cls. In some embodiments, the fusion
protein comprises a target-binding domain comprising any one of SEQ ID NOs:1, 2, 3, 20,
and 54-56 and a serine protease effector domain comprising any one of SEQ ID NOs:76 and
78-87. In some embodiments, the fusion protein comprises the sequence set forth as SEQ ID
NO:19, 23, 41, 42, 43, 44, 45, 46, 47, 51, 52, or 53. In some embodiments, the fusion protein
comprises a target-binding domain derived from rituximab and a serine protease effector
domain derived from CFD. In some embodiments, the fusion protein comprises a target-
binding domain comprising any one of SEQ ID NOs:1, 2, 3, 20, and 54-56 and a serine
protease effector domain comprising SEQ ID NO:90 or 92. In some embodiments, the fusion
protein comprises the sequence set forth as SEQ ID NO:27, 28, 29, 30, or 32. In some
embodiments, the fusion protein comprises a target-binding domain derived from rituximab
and a serine protease effector domain derived from C2a. In some embodiments, the fusion
protein comprises a target-binding domain comprising any one of SEQ ID NOs:1, 2, 3, 20,
and 54-56 and a serine protease effector domain comprising SEQ ID NO:88. In some
embodiments, the fusion protein comprises the sequence set forth as SEQ ID NO:25. In
some embodiments, the fusion protein comprises a target-binding domain derived from
rituximab and a serine protease effector domain derived from Bb. In some embodiments, the
fusion protein comprises a target-binding domain comprising any one of SEQ ID NOs:1, 2, 3,
20, and 54-56 and a serine protease effector domain comprising SEQ ID NO:89. In some
embodiments, the fusion protein comprises the sequence set forth as SEQ ID NO:26.

In some embodiments, the fusion protein comprises a target-binding domain derived
from alemtuzumab and a serine protease effector domain derived from MASP-2. In some
embodiments, the fusion protein comprises a target-binding domain comprising SEQ ID
NO:93 or 94 and a serine protease effector domain comprising any one of SEQ ID NOs: 57,
58, and 61-65. In some embodiments, the fusion protein comprises a target-binding domain
derived from alemtuzumab and a serine protease effector domain derived from MASP-3. In
some embodiments, the fusion protein comprises a target-binding domain comprising SEQ
ID NO:93 or 94 and a serine protease effector domain comprising SEQ ID NO:66. In some
embodiments, the fusion protein comprises a target-binding domain derived from
alemtuzumab and a serine protease effector domain derived from MASP-1. In some

embodiments, the fusion protein comprises a target-binding domain comprising SEQ ID
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NO:93 or 94 and a serine protease effector domain comprising SEQ ID NO:67 or 68. In
some embodiments, the fusion protein comprises a target-binding domain derived from
alemtuzumab and a serine protease effector domain derived from Clr. In some
embodiments, the fusion protein comprises a target-binding domain comprising SEQ ID
NO:93 or 94 and a serine protease effector domain comprising any one of SEQ ID NOs:69-
74. In some embodiments, the fusion protein comprises a target-binding domain derived
from alemtuzumab and a serine protease effector domain derived from Cls. In some
embodiments, the fusion protein comprises a target-binding domain comprising SEQ ID
NO:93 or 94 and a serine protease effector domain comprising any one of SEQ ID NOs:77-
87. In some embodiments, the fusion protein comprises a target-binding domain derived
from alemtuzumab and a serine protease effector domain derived from CFD. In some
embodiments, the fusion protein comprises a target-binding domain comprising any one of
SEQ ID NOs:93 and 94 and a serine protease effector domain comprising SEQ ID NO:90or
92. In some embodiments, the fusion protein comprises the sequence set forth as SEQ ID
NO:97. In some embodiments, the fusion protein comprises a target-binding domain derived
from alemtuzumab and a serine protease effector domain derived from C2a. In some
embodiments, the fusion protein comprises a target-binding domain comprising SEQ ID
NO:93 or 94 and a serine protease effector domain comprising SEQ ID NO:88. In some
embodiments, the fusion protein comprises a target-binding domain derived from
alemtuzumab and a serine protease effector domain derived from Bb. In some embodiments,
the fusion protein comprises a target-binding domain comprising SEQ ID NO:93 or 94 and a

serine protease effector domain comprising SEQ ID NO:89.

In some embodiments, the fusion protein comprises a target-binding domain derived
from daratumumab and a serine protease effector domain derived from MASP-2. In some
embodiments, the fusion protein comprises a target-binding domain comprising SEQ ID
NO:95 or 96 and a serine protease effector domain comprising any one of SEQ ID NOs: 57,
58, and 61-65. In some embodiments, the fusion protein comprises a target-binding domain
derived from daratumumab and a serine protease effector domain derived from MASP-3. In
some embodiments, the fusion protein comprises a target-binding domain comprising SEQ
ID NO:95 or 96 and a serine protease effector domain comprising SEQ ID NO:66. In some
embodiments, the fusion protein comprises a target-binding domain derived from
daratumumab and a serine protease effector domain derived from MASP-1. In some

embodiments, the fusion protein comprises a target-binding domain comprising SEQ ID
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NO:95 or 96 and a serine protease effector domain comprising SEQ ID NO:67 or 68. In
some embodiments, the fusion protein comprises a target-binding domain derived from
daratumumab and a serine protease effector domain derived from Clr. In some
embodiments, the fusion protein comprises a target-binding domain comprising SEQ ID
NO:95 or 96 and a serine protease effector domain comprising any one of SEQ ID NOs:69-
74. In some embodiments, the fusion protein comprises a target-binding domain derived
from daratumumab and a serine protease effector domain derived from Cls. In some
embodiments, the fusion protein comprises a target-binding domain comprising SEQ ID
NO:95 or 96 and a serine protease effector domain comprising any one of SEQ ID NOs:77-
87. In some embodiments, the fusion protein comprises a target-binding domain derived
from daratumumab and a serine protease effector domain derived from CFD. In some
embodiments, the fusion protein comprises a target-binding domain comprising any one of
SEQ ID NOs:95 and 96 and a serine protease effector domain comprising SEQ ID NO:90 or
92. In some embodiments, the fusion protein comprises the sequence set forth as SEQ ID
NO:98. In some embodiments, the fusion protein comprises a target-binding domain derived
from daratumumab and a serine protease effector domain derived from C2a. In some
embodiments, the fusion protein comprises a target-binding domain comprising SEQ ID
NO:95 or 96 and a serine protease effector domain comprising SEQ ID NO:88. In some
embodiments, the fusion protein comprises a target-binding domain derived from
daratumumab and a serine protease effector domain derived from Bb. In some embodiments,
the fusion protein comprises a target-binding domain comprising SEQ ID NO:95 or 96 and a

serine protease effector domain comprising SEQ ID NO:89.

In some embodiments, the fusion protein comprises a target-binding domain derived
from anti-fHbP clone 19 and a serine protease effector domain derived from MASP-3. In
some embodiments, the fusion protein comprises a target-binding domain comprising SEQ
ID NO:103, 104, or 114 and a serine protease effector domain comprising SEQ ID NO: 66.
In some embodiments, the fusion protein comprises the sequence sets forth as SEQ ID
NO:117. In some embodiments, the fusion protein comprises a target-binding domain
derived from anti-fHbP clone 19 and a serine protease effector domain derived from MASP-
2. In some embodiments, the fusion protein comprises a target-binding domain comprising
SEQ ID NO: 103, 104, or 114 and a serine protease effector domain comprising any one of
SEQ ID NOs:57-65. In some embodiments, the fusion protein comprises the sequence set

forth as SEQ ID NO:116. In some embodiments, the fusion protein comprises a target-
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binding domain derived from anti-fHbP clone 19 and a serine protease effector domain
derived from MASP-1. In some embodiments, the fusion protein comprises a target-binding
domain comprising SEQ ID NO:103, 104, or 114 and a serine protease effector domain
comprising SEQ ID NO:67 or 68. In some embodiments, the fusion protein comprises a
target-binding domain derived from anti-fHbP clone 19 and a serine protease effector domain
derived from Clr. In some embodiments, the fusion protein comprises a target-binding
domain comprising SEQ ID NO:103, 104, or 114 and a serine protease effector domain
comprising any one of SEQ ID NOs:69-74. In some embodiments, the fusion protein
comprises the sequence set forth as SEQ ID NO:108. In some embodiments, the fusion
protein comprises a target-binding domain derived from anti-fHbP clone 19 and a serine
protease effector domain derived from Cls. In some embodiments, the fusion protein
comprises a target-binding domain comprising SEQ ID NO:103, 104, or 114 and a serine
protease effector domain comprising any one of SEQ ID NOQOs:76-87. In some embodiments,
the fusion protein comprises the sequence set forth as SEQ ID NO:111. In some
embodiments, the fusion protein comprises a target-binding domain derived from anti-fHbP
clone 19 and a serine protease effector domain derived from CFD. In some embodiments, the
fusion protein comprises a target-binding domain comprising SEQ ID NO:103, 104, or 114
and a serine protease effector domain comprising SEQ ID NO:90 or 92. In some
embodiments, the fusion protein comprises the sequence set forth as SEQ ID NO:118 or 119.
In some embodiments, the fusion protein comprises a target-binding domain derived from
anti-fHbP clone 19 and a serine protease effector domain derived from C2a. In some
embodiments, the fusion protein comprises a target-binding domain comprising SEQ ID
NO:103, 104, or 114 and a serine protease effector domain comprising SEQ ID NO:88. In
some embodiments, the fusion protein comprises a target-binding domain derived from anti-
fHDP clone 19 and a serine protease effector domain derived from Bb. In some
embodiments, the fusion protein comprises a target-binding domain comprising SEQ ID

NO:103, 104, or 114 and a serine protease effector domain comprising SEQ ID NO:89.

In some embodiments, the fusion protein comprises a target-binding domain derived
from anti-PspA RX1MIO005 and a serine protease effector domain derived from MASP-3. In
some embodiments, the fusion protein comprises a target-binding domain comprising SEQ
ID NO:120 or 121 and a serine protease effector domain comprising SEQ ID NO: 66. In
some embodiments, the fusion protein comprises a target-binding domain derived from anti-

PspA RX1IMIO005 and a serine protease effector domain derived from MASP-2. In some
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embodiments, the fusion protein comprises a target-binding domain comprising SEQ ID NO:
120 or 121 and a serine protease effector domain comprising any one of SEQ ID NOs:57-65.
In some embodiments, the fusion protein comprises a target-binding domain derived from
anti-PspA RX1MIO005 and a serine protease effector domain derived from MASP-1. In some
embodiments, the fusion protein comprises a target-binding domain comprising SEQ ID
NO:120 or 121 and a serine protease effector domain comprising SEQ ID NO:67 or 68. In
some embodiments, the fusion protein comprises a target-binding domain derived from anti-
PspA RX1MIO005 and a serine protease effector domain derived from Clr. In some
embodiments, the fusion protein comprises a target-binding domain comprising SEQ ID
NO:120 or 121 and a serine protease effector domain comprising any one of SEQ ID
NOs:69-74. In some embodiments, the fusion protein comprises the sequence set forth as
SEQ ID NO:122. In some embodiments, the fusion protein comprises a target-binding
domain derived from anti-PspA RX1MIO00S5 and a serine protease effector domain derived
from Cls. In some embodiments, the fusion protein comprises a target-binding domain
comprising SEQ ID NO:120 or 121 and a serine protease effector domain comprising any one
of SEQ ID NOs:76-87. In some embodiments, the fusion protein comprises the sequence set
forth as SEQ ID NO:123. In some embodiments, the fusion protein comprises a target-
binding domain derived from anti-PspA and a serine protease effector domain derived from
CFD. In some embodiments, the fusion protein comprises a target-binding domain
comprising SEQ ID NO:120 or 121 and a serine protease effector domain comprising SEQ
ID NO:90 or 92. In some embodiments, the fusion protein comprises a target-binding
domain derived from anti-PspA and a serine protease effector domain derived from C2a. In
some embodiments, the fusion protein comprises a target-binding domain comprising SEQ
ID NO:120 or 121 and a serine protease effector domain comprising SEQ ID NO:88. In
some embodiments, the fusion protein comprises a target-binding domain derived from anti-
PspA and a serine protease effector domain derived from Bb. In some embodiments, the
fusion protein comprises a target-binding domain comprising SEQ ID NO:120 or 121 and a

serine protease effector domain comprising SEQ ID NO:89.

In some embodiments, the fusion protein comprises a target-binding domain derived
from anti-Fnbp clone G and a serine protease effector domain derived from MASP-3. In
some embodiments, the fusion protein comprises a target-binding domain comprising SEQ
ID NO:124 or 125 and a serine protease effector domain comprising SEQ ID NO: 66. In

some embodiments, the fusion protein comprises a target-binding domain derived from anti-
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Fnbp clone G and a serine protease effector domain derived from MASP-2. In some
embodiments, the fusion protein comprises a target-binding domain comprising SEQ ID NO:
124 or 125 and a serine protease effector domain comprising any one of SEQ ID NOs:57-65.
In some embodiments, the fusion protein comprises a target-binding domain derived from
anti-Fnbp clone G and a serine protease effector domain derived from MASP-1. In some
embodiments, the fusion protein comprises a target-binding domain comprising SEQ ID
NO:124 or 125 and a serine protease effector domain comprising SEQ ID NO:67 or 68. In
some embodiments, the fusion protein comprises a target-binding domain derived from anti-
Fnbp clone G and a serine protease effector domain derived from Clr. In some
embodiments, the fusion protein comprises a target-binding domain comprising SEQ ID
NO:124 or 125 and a serine protease effector domain comprising any one of SEQ ID
NOs:69-74. In some embodiments, the fusion protein comprises the sequence set forth as
SEQ ID NO:126. In some embodiments, the fusion protein comprises a target-binding
domain derived from anti-Fnbp clone G and a serine protease effector domain derived from
Cls. In some embodiments, the fusion protein comprises a target-binding domain comprising
SEQ ID NO:124 or 125 and a serine protease effector domain comprising any one of SEQ ID
NOs:76-87. In some embodiments, the fusion protein comprises the sequence set forth as
SEQ ID NO:127. In some embodiments, the fusion protein comprises a target-binding
domain derived from anti-Fnbp clone G and a serine protease effector domain derived from
CFD. In some embodiments, the fusion protein comprises a target-binding domain
comprising SEQ ID NO:124 or 125 and a serine protease effector domain comprising SEQ
ID NO:90 or 92. In some embodiments, the fusion protein comprises a target-binding
domain derived from anti-Fnbp clone G and a serine protease effector domain derived from
C2a. In some embodiments, the fusion protein comprises a target-binding domain
comprising SEQ ID NO:124 or 125 and a serine protease effector domain comprising SEQ
ID NO:88. In some embodiments, the fusion protein comprises a target-binding domain
derived from anti-Fnbp clone G and a serine protease effector domain derived from Bb. In
some embodiments, the fusion protein comprises a target-binding domain comprising SEQ

ID NO:124 or 125 and a serine protease effector domain comprising SEQ ID NO:89.

In some embodiments, the fusion protein comprises a target-binding domain derived
from anti-C. albicans antibody 1A2 and a serine protease effector domain derived from
MASP-3. In some embodiments, the fusion protein comprises a target-binding domain

comprising SEQ ID NO:128 or 129 and a serine protease effector domain comprising SEQ
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ID NO: 66. In some embodiments, the fusion protein comprises a target-binding domain
derived from anti-C. albicans antibody 1A2 and a serine protease effector domain derived
from MASP-2. In some embodiments, the fusion protein comprises a target-binding domain
comprising SEQ ID NO: 128 or 129 and a serine protease effector domain comprising any
one of SEQ ID NOs:57-65. In some embodiments, the fusion protein comprises a target-
binding domain derived from anti-C. albicans antibody 1A2 and a serine protease effector
domain derived from MASP-1. In some embodiments, the fusion protein comprises a target-
binding domain comprising SEQ ID NO:128 or 129 and a serine protease effector domain
comprising SEQ ID NO:67 or 68. In some embodiments, the fusion protein comprises a
target-binding domain derived from anti-C. albicans antibody 1A2 and a serine protease
effector domain derived from Clr. In some embodiments, the fusion protein comprises a
target-binding domain comprising SEQ ID NO:128 or 129 and a serine protease effector
domain comprising any one of SEQ ID NOs:69-74. In some embodiments, the fusion protein
comprises the sequence set forth as SEQ ID NO:130. In some embodiments, the fusion
protein comprises a target-binding domain derived from anti-C. albicans antibody 1A2 and a
serine protease effector domain derived from Cls. In some embodiments, the fusion protein
comprises a target-binding domain comprising SEQ ID NO:128 or 129 and a serine protease
effector domain comprising any one of SEQ ID NOs:76-87. In some embodiments, the
fusion protein comprises the sequence set forth as SEQ ID NO:131. In some embodiments,
the fusion protein comprises a target-binding domain derived from anti-C. albicans antibody
1A2 and a serine protease effector domain derived from CFD. In some embodiments, the
fusion protein comprises a target-binding domain comprising SEQ ID NO:128 or 129 and a
serine protease effector domain comprising SEQ ID NO:90 92. In some embodiments, the
fusion protein comprises a target-binding domain derived from anti-C. albicans antibody 1A2
and a serine protease effector domain derived from C2a. In some embodiments, the fusion
protein comprises a target-binding domain comprising SEQ ID NO:128 or 129 and a serine
protease effector domain comprising SEQ ID NO:88. In some embodiments, the fusion
protein comprises a target-binding domain derived from anti-C. albicans antibody and a
serine protease effector domain derived from Bb. In some embodiments, the fusion protein
comprises a target-binding domain comprising SEQ ID NO:128 and 129 and a serine
protease effector domain comprising SEQ ID NO:89.

In some embodiments, the fusion protein comprises a target-binding domain derived

from anti-PfRHS5 antibody R5.004 and a serine protease effector domain derived from
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MASP-3. In some embodiments, the fusion protein comprises a target-binding domain
comprising SEQ ID NO:136 or 137 and a serine protease effector domain comprising SEQ
ID NO: 66. In some embodiments, the fusion protein comprises a target-binding domain
derived from anti-PfRHS antibody R5.004 and a serine protease effector domain derived
from MASP-2. In some embodiments, the fusion protein comprises a target-binding domain
comprising SEQ ID NO: 136 or 137 and a serine protease effector domain comprising any
one of SEQ ID NOs:57-65. In some embodiments, the fusion protein comprises a target-
binding domain derived from anti-PfRHS antibody R5.004 and a serine protease effector
domain derived from MASP-1. In some embodiments, the fusion protein comprises a target-
binding domain comprising SEQ ID NO:136 or 137 and a serine protease effector domain
comprising SEQ ID NO:67 or 68. In some embodiments, the fusion protein comprises a
target-binding domain derived from anti-PfRHS antibody R5.004 and a serine protease
effector domain derived from Clr. In some embodiments, the fusion protein comprises a
target-binding domain comprising SEQ ID NO:136 or 137 and a serine protease effector
domain comprising any one of SEQ ID NOs:69-74. In some embodiments, the fusion protein
comprises the sequence set forth as SEQ ID NO:138. In some embodiments, the fusion
protein comprises a target-binding domain derived from anti-PfRHS antibody R5.004 and a
serine protease effector domain derived from Cls. In some embodiments, the fusion protein
comprises a target-binding domain comprising SEQ ID NO:136 or 137 and a serine protease
effector domain comprising any one of SEQ ID NOs:76-87. In some embodiments, the
fusion protein comprises the sequence set forth as SEQ ID NO:139. In some embodiments,
the fusion protein comprises a target-binding domain derived from anti-PfRHS antibody
R5.004 and a serine protease effector domain derived from CFD. In some embodiments, the
fusion protein comprises a target-binding domain comprising SEQ ID NO:136 or 137 and a
serine protease effector domain comprising SEQ ID NO:90 or 92. In some embodiments, the
fusion protein comprises a target-binding domain derived from anti-PfHRS antibody R5.004
and a serine protease effector domain derived from C2a. In some embodiments, the fusion
protein comprises a target-binding domain comprising SEQ ID NO:136 or 137 and a serine
protease effector domain comprising SEQ ID NQ:88. In some embodiments, the fusion
protein comprises a target-binding domain derived from anti-PfHRS antibody R5.004 and a
serine protease effector domain derived from Bb. In some embodiments, the fusion protein
comprises a target-binding domain comprising SEQ ID NO:136 or 137 and a serine protease

effector domain comprising SEQ ID NO:89.
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In some embodiments, the fusion protein comprises a target-binding domain derived
from anti-PfHRS antibody R5.016 and a serine protease effector domain derived from
MASP-3. In some embodiments, the fusion protein comprises a target-binding domain
comprising SEQ ID NO:140 or 141 and a serine protease effector domain comprising SEQ
ID NO: 66. In some embodiments, the fusion protein comprises a target-binding domain
derived from anti-PfHRS antibody R5.016 and a serine protease effector domain derived
from MASP-2. In some embodiments, the fusion protein comprises a target-binding domain
comprising SEQ ID NO: 140 or 141 and a serine protease effector domain comprising any
one of SEQ ID NOs:57-65. In some embodiments, the fusion protein comprises a target-
binding domain derived from anti-PfHRS antibody R5.016 and a serine protease effector
domain derived from MASP-1. In some embodiments, the fusion protein comprises a target-
binding domain comprising SEQ ID NO:140 or 141 and a serine protease effector domain
comprising SEQ ID NO:67 or 68. In some embodiments, the fusion protein comprises a
target-binding domain derived from anti-PfRHS5 antibody R5.016 and a serine protease
effector domain derived from Clr. In some embodiments, the fusion protein comprises a
target-binding domain comprising SEQ ID NO:140 or 141 and a serine protease effector
domain comprising any one of SEQ ID NOs:69-74. In some embodiments, the fusion protein
comprises the sequence set forth as SEQ ID NO:142. In some embodiments, the fusion
protein comprises a target-binding domain derived from anti-PfRHS5 antibody R5.016 and a
serine protease effector domain derived from Cls. In some embodiments, the fusion protein
comprises a target-binding domain comprising SEQ ID NO:140 or 141 and a serine protease
effector domain comprising any one of SEQ ID NOs:76-87. In some embodiments, the
fusion protein comprises the sequence set forth as SEQ ID NO:143. In some embodiments,
the fusion protein comprises a target-binding domain derived from anti-PfRH5 antibody
R5.016 and a serine protease effector domain derived from CFD. In some embodiments, the
fusion protein comprises a target-binding domain comprising SEQ ID NO:140 or 141 and a
serine protease effector domain comprising SEQ ID NO:90 or 92. In some embodiments, the
fusion protein comprises a target-binding domain derived from anti-PfRHS antibody R5.016
and a serine protease effector domain derived from C2a. In some embodiments, the fusion
protein comprises a target-binding domain comprising SEQ ID NO:140 or 141 and a serine
protease effector domain comprising SEQ ID NO:88. In some embodiments, the fusion
protein comprises a target-binding domain derived from anti-PfRHS5 antibody R5.016 and a

serine protease effector domain derived from Bb. In some embodiments, the fusion protein
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comprises a target-binding domain comprising SEQ ID NO:140 or 141 and a serine protease

effector domain comprising SEQ ID NO:89.

In some embodiments, the fusion protein comprises a target-binding domain derived
from anti-GP120 antibody PGT121 and a serine protease effector domain derived from
MASP-3. In some embodiments, the fusion protein comprises a target-binding domain
comprising SEQ ID NO:144 or 145 and a serine protease effector domain comprising SEQ
ID NO: 66. In some embodiments, the fusion protein comprises a target-binding domain
derived from anti-GP120 antibody PGT121 and a serine protease effector domain derived
from MASP-2. In some embodiments, the fusion protein comprises a target-binding domain
comprising SEQ ID NO: 144 or 145 and a serine protease effector domain comprising any
one of SEQ ID NOs:57-65. In some embodiments, the fusion protein comprises a target-
binding domain derived from anti-GP120 antibody PGT121 and a serine protease effector
domain derived from MASP-1. In some embodiments, the fusion protein comprises a target-
binding domain comprising SEQ ID NO:144 or 145 and a serine protease effector domain
comprising SEQ ID NO:67 or 68. In some embodiments, the fusion protein comprises a
target-binding domain derived from anti-GP 120 antibody PGT121 and a serine protease
effector domain derived from Clr. In some embodiments, the fusion protein comprises a
target-binding domain comprising SEQ ID NO:144 or 145 and a serine protease effector
domain comprising any one of SEQ ID NOs:69-74. In some embodiments, the fusion protein
comprises the sequence set forth as SEQ ID NO:147. In some embodiments, the fusion
protein comprises a target-binding domain derived from anti-GP120 antibody PGT121 and a
serine protease effector domain derived from Cls. In some embodiments, the fusion protein
comprises a target-binding domain comprising SEQ ID NO:144 or 145 and a serine protease
effector domain comprising any one of SEQ ID NOs:76-87. In some embodiments, the
fusion protein comprises the sequence set forth as SEQ ID NO:146. In some embodiments,
the fusion protein comprises a target-binding domain derived from anti-GP120 antibody
PGT121 and a serine protease effector domain derived from CFD. In some embodiments, the
fusion protein comprises a target-binding domain comprising SEQ ID NO:144 or 145 and a
serine protease effector domain comprising SEQ ID NO:90 or 92. In some embodiments, the
fusion protein comprises a target-binding domain derived from anti-GP120 antibody PGT121
and a serine protease effector domain derived from C2a. In some embodiments, the fusion
protein comprises a target-binding domain comprising SEQ ID NO:144 or 145 and a serine

protease effector domain comprising SEQ ID NO:88. In some embodiments, the fusion
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protein comprises a target-binding domain derived from anti-GP120 antibody PGT121 and a
serine protease effector domain derived from Bb. In some embodiments, the fusion protein
comprises a target-binding domain comprising SEQ ID NO:144 or 145 and a serine protease

effector domain comprising SEQ ID NO:89.

In some embodiments, the fusion protein comprises a target-binding domain derived
from bebtelovimab and a serine protease effector domain derived from MASP-3. In some
embodiments, the fusion protein comprises a target-binding domain comprising SEQ ID
NO:148 or 149 and a serine protease effector domain comprising SEQ ID NO: 66. In some
embodiments, the fusion protein comprises a target-binding domain derived from
bebtelovimab and a serine protease effector domain derived from MASP-2. In some
embodiments, the fusion protein comprises a target-binding domain comprising SEQ ID NO:
148 or 149 and a serine protease effector domain comprising any one of SEQ ID NOs:57-65.
In some embodiments, the fusion protein comprises a target-binding domain derived from
bebtelovimab and a serine protease effector domain derived from MASP-1. In some
embodiments, the fusion protein comprises a target-binding domain comprising SEQ ID
NO:148 or 149 and a serine protease effector domain comprising SEQ ID NO:67 or 68. In
some embodiments, the fusion protein comprises a target-binding domain derived from
bebtelovimab and a serine protease effector domain derived from Clr. In some
embodiments, the fusion protein comprises a target-binding domain comprising SEQ ID
NO:148 or 149 and a serine protease effector domain comprising any one of SEQ ID
NOs:69-74. In some embodiments, the fusion protein comprises the sequence set forth as
SEQ ID NO:150. In some embodiments, the fusion protein comprises a target-binding
domain derived from bebtelovimab and a serine protease effector domain derived from Cls.
In some embodiments, the fusion protein comprises a target-binding domain comprising SEQ
ID NO:148 or 149 and a serine protease effector domain comprising any one of SEQ ID
NOs:76-87. In some embodiments, the fusion protein comprises the sequence set forth as
SEQ ID NO:151. In some embodiments, the fusion protein comprises a target-binding
domain derived from bebtelovimab and a serine protease effector domain derived from CFD.
In some embodiments, the fusion protein comprises a target-binding domain comprising SEQ
ID NO:148 or 149 and a serine protease effector domain comprising SEQ ID NO:90 or 92.
In some embodiments, the fusion protein comprises a target-binding domain derived from
bebtelovimab and a serine protease effector domain derived from C2a. In some

embodiments, the fusion protein comprises a target-binding domain comprising SEQ ID
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NO:148 or 149 and a serine protease effector domain comprising SEQ ID NO:88. In some
embodiments, the fusion protein comprises a target-binding domain derived from
bebtelovimab and a serine protease effector domain derived from Bb. In some embodiments,
the fusion protein comprises a target-binding domain comprising SEQ ID NO:148 or 149 and

a serine protease effector domain comprising SEQ ID NO:89.

In some embodiments, the fusion protein comprises a target-binding domain derived
from anti-Aspergillus antibody hJF5 and a serine protease effector domain derived from
MASP-3. In some embodiments, the fusion protein comprises a target-binding domain
comprising SEQ ID NO:132 or 133 and a serine protease effector domain comprising SEQ
ID NO: 66. In some embodiments, the fusion protein comprises a target-binding domain
derived from anti-Aspergillus antibody hJF5 and a serine protease effector domain derived
from MASP-2. In some embodiments, the fusion protein comprises a target-binding domain
comprising SEQ ID NO: 1132 or 133 and a serine protease effector domain comprising any
one of SEQ ID NOs:57-65. In some embodiments, the fusion protein comprises a target-
binding domain derived from anti-Aspergillus antibody hJF5 and a serine protease effector
domain derived from MASP-1. In some embodiments, the fusion protein comprises a target-
binding domain comprising SEQ ID NO:132 or 133 and a serine protease effector domain
comprising SEQ ID NO:67 or 68. In some embodiments, the fusion protein comprises a
target-binding domain derived from anti-Aspergillus antibody hJF5 and a serine protease
effector domain derived from Clr. In some embodiments, the fusion protein comprises a
target-binding domain comprising SEQ ID NO:132 or 133 and a serine protease effector
domain comprising any one of SEQ ID NOs:69-74. In some embodiments, the fusion protein
comprises the sequence set forth as SEQ ID NO:134. In some embodiments, the fusion
protein comprises a target-binding domain derived from anti-Aspergillus antibody hJF5 and a
serine protease effector domain derived from Cls. In some embodiments, the fusion protein
comprises a target-binding domain comprising SEQ ID NO:132 or 133 and a serine protease
effector domain comprising any one of SEQ ID NOs:76-87. In some embodiments, the
fusion protein comprises the sequence set forth as SEQ ID NO:135. In some embodiments,
the fusion protein comprises a target-binding domain derived from anti-Aspergillus antibody
hJF5 and a serine protease effector domain derived from CFD. In some embodiments, the
fusion protein comprises a target-binding domain comprising SEQ ID NO:132 or 133 and a
serine protease effector domain comprising SEQ ID NO:90 or 92. In some embodiments, the

fusion protein comprises a target-binding domain derived from anti-Aspergillus antibody
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hJF5 and a serine protease effector domain derived from C2a. In some embodiments, the
fusion protein comprises a target-binding domain comprising SEQ ID NO:132 or 133 and a
serine protease effector domain comprising SEQ ID NO:88. In some embodiments, the
fusion protein comprises a target-binding domain derived from anti-Aspergillus antibody
hJF5 and a serine protease effector domain derived from Bb. In some embodiments, the
fusion protein comprises a target-binding domain comprising SEQ ID NO:132 or 133 and a

serine protease effector domain comprising SEQ ID NO:89.

Although the fusion proteins listed above are provided as examples of antibody
binding domain and serine protease effector domain fusion proteins, it is contemplated that
other antibody binding domains could be used in place of those listed. Alternative antibody
binding domains include those derived from other antibodies to the listed antigens, those
derived from antibodies that bind other antigens present on the targets listed above (e.g.,
cancer cells, immune cells, bacteria, fungi, viruses, and parasites), and those derived from
antibodies that bind antigens present on any other appropriate targets, including other types of
cancer cells, immune cells, bacteria, fungi, viruses, and parasites. The present disclosure
contemplates targeted complement-activating molecules comprising target-binding domains

derived from such antibodies and a serine protease effector domain as described herein.

In certain embodiments, the fusion protein comprises a target-binding domain derived
from an antibody heavy chain or an antibody light chain. In such cases, the targeted
complement-activating molecule may comprise an additional polypeptide that enhances
antigen binding, effector function, stability, etc. of the molecule. In some embodiments, the
targeted complement-activating molecule comprises: a) a fusion protein comprising a target-
binding domain derived from an antibody heavy chain and b) an antibody light chain or
fragment thereof. In some embodiments, the targeted complement-activating molecule
comprises: a) a fusion protein comprising a target-binding domain derived from an antibody
light chain and b) and antibody heavy chain or fragment thereof. In some embodiments, the
antibody heavy chain and the antibody light chain are derived from the same antibody. In
some embodiments, the targeted complement-activating molecule may comprise a) a fusion
protein comprising a target-binding domain derived from an antibody heavy chain and b) a

fusion protein comprising a target-binding domain derived from an antibody light chain.

In some embodiments, the targeted complement-activating molecule comprises a) a

fusion protein comprising a target-binding domain derived from a rituximab heavy chain and
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b) a rituximab light chain or fragment thereof. In some embodiments, the targeted
complement-activating molecule comprises a fusion protein comprising the sequence set
forth as any one of SEQ ID NOs:4-6, 9, 12, 13, 16, 18, 19, 21, 23, 25-28, 32-47, and 48-53
and an antibody light chain comprising the sequence set forth as SEQ ID NO:2. In some
embodiments, the targeted complement-activating molecule comprises a) a fusion protein
comprising a target-binding domain derived from a rituximab light chain and b) a rituximab
heavy chain or fragment thereof. In some embodiments, the targeted complement-activating
molecule comprises a fusion protein comprising the sequence set forth as any one of SEQ ID
NOs:7, 8, 14, 15, 17, 29, and 30 and an antibody heavy chain comprising the sequence set
forth as any one of SEQ ID NOs:1, 3, 20, and 54-56.

In some embodiments, the targeted complement-activating molecule comprises a) a
fusion protein comprising a target-binding domain derived from an alemtuzumab heavy chain
and b) an alemtuzumab light chain or fragment thereof. In some embodiments, the targeted
complement-activating molecule comprises a fusion protein comprising the sequence set
forth as SEQ ID NO:97 and an antibody light chain comprising the sequence set forth as SEQ
ID NO: 94. In some embodiments, the targeted complement-activating molecule comprises
a) a fusion protein comprising a target-binding domain derived from an alemtuzumab light

chain and b) an alemtuzumab heavy chain or fragment thereof.

In some embodiments, the targeted complement-activating molecule comprises a) a
fusion protein comprising a target-binding domain derived from a daratumumab heavy chain
and b) a daratumumab light chain or fragment thereof. In some embodiments, the targeted
complement-activating molecule comprises a fusion protein comprising the sequence set
forth as SEQ ID NO:98 and an antibody light chain comprising the sequence set forth as SEQ
ID NO: 96. In some embodiments, the targeted complement-activating molecule comprises
a) a fusion protein comprising a target-binding domain derived from a daratumumab light

chain and b) a daratumumab heavy chain or fragment thereof.

In some embodiments, the targeted complement-activating molecule comprises a) a
fusion protein comprising a target-binding domain derived from an anti-fHbP clone 19 heavy
chain and b) an anti-fHbP clone light chain or fragment thereof. In some embodiments, the
targeted complement-activating molecule comprises a fusion protein comprising the sequence
set forth as SEQ ID NO:108, 111, 116, 117, 118, or 119 and an antibody light chain
comprising the sequence set forth as SEQ ID NO: 104. In some embodiments, the targeted
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complement-activating molecule comprises a) a fusion protein comprising a target-binding
domain derived from an anti-fHbP clone light chain and b) an anti-fHbP clone heavy chain or

fragment thereof.

In some embodiments, the targeted complement-activating molecule comprises a) a
fusion protein comprising a target-binding domain derived from a RX1MI005 heavy chain
and b) a RX1MIO005 light chain or fragment thereof. In some embodiments, the targeted
complement-activating molecule comprises a fusion protein comprising the sequence set
forth as SEQ ID NO:122 or 123 and an antibody light chain comprising the sequence set forth
as SEQ ID NO: 121. In some embodiments, the targeted complement-activating molecule
comprises a) a fusion protein comprising a target-binding domain derived from a RX1MI005

light chain and b) a RX1MI005 heavy chain or fragment thereof.

In some embodiments, the targeted complement-activating molecule comprises a) a
fusion protein comprising a target-binding domain derived from a Clone G heavy chain and
b) a Clone G light chain or fragment thereof. In some embodiments, the targeted
complement-activating molecule comprises a fusion protein comprising the sequence set
forth as SEQ ID NO:126 or 127 and an antibody light chain comprising the sequence set forth
as SEQ ID NO: 125. In some embodiments, the targeted complement-activating molecule
comprises a) a fusion protein comprising a target-binding domain derived from a Clone G

light chain and b) a Clone G heavy chain or fragment thereof.

In some embodiments, the targeted complement-activating molecule comprises a) a
fusion protein comprising a target-binding domain derived from a 1A2 heavy chain and b) a
1A2 light chain or fragment thereof. In some embodiments, the targeted complement-
activating molecule comprises a fusion protein comprising the sequence set forth as SEQ ID
NO:130 or 131 and an antibody light chain comprising the sequence set forth as SEQ ID
NO:129. In some embodiments, the targeted complement-activating molecule comprises a) a
fusion protein comprising a target-binding domain derived from a 1A2 light chain and b) a

1A2 heavy chain or fragment thereof.

In some embodiments, the targeted complement-activating molecule comprises a) a
fusion protein comprising a target-binding domain derived from a R5.004 heavy chain and b)
a R5.004 light chain or fragment thereof. In some embodiments, the targeted complement-

activating molecule comprises a fusion protein comprising the sequence set forth as SEQ ID
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NO:138 or 139 and an antibody light chain comprising the sequence set forth as SEQ ID NO:
137. In some embodiments, the targeted complement-activating molecule comprises a) a
fusion protein comprising a target-binding domain derived from a R5.004 light chain and b) a

R5.004 heavy chain or fragment thereof.

In some embodiments, the targeted complement-activating molecule comprises a) a
fusion protein comprising a target-binding domain derived from a R5.016 heavy chain and b)
aR5.016 light chain or fragment thereof. In some embodiments, the targeted complement-
activating molecule comprises a fusion protein comprising the sequence set forth as SEQ ID
NO: 142 or 143 and an antibody light chain comprising the sequence set forth as SEQ ID NO:
141. In some embodiments, the targeted complement-activating molecule comprises a) a
fusion protein comprising a target-binding domain derived from a R5.016 light chain and b) a

R5.016 heavy chain or fragment thereof.

In some embodiments, the targeted complement-activating molecule comprises a) a
fusion protein comprising a target-binding domain derived from a PGT121 heavy chain and
b) a PGT121 light chain or fragment thereof. In some embodiments, the targeted
complement-activating molecule comprises a fusion protein comprising the sequence set
forth as SEQ ID NO:146 or 147 and an antibody light chain comprising the sequence set forth
as SEQ ID NO: 145. In some embodiments, the targeted complement-activating molecule
comprises a) a fusion protein comprising a target-binding domain derived from a PGT121

light chain and b) a PGT121 heavy chain or fragment thereof.

In some embodiments, the targeted complement-activating molecule comprises a) a
fusion protein comprising a target-binding domain derived from a bebtelovimab heavy chain
and b) a bebtelovimab light chain or fragment thereof. In some embodiments, the targeted
complement-activating molecule comprises a fusion protein comprising the sequence set
forth as SEQ ID NO:150 or 151 and an antibody light chain comprising the sequence set forth
as SEQ ID NO: 149. In some embodiments, the targeted complement-activating molecule
comprises a) a fusion protein comprising a target-binding domain derived from a

bebtelovimab light chain and b) a bebtelovimab heavy chain or fragment thereof.

In some embodiments, the targeted complement-activating molecule comprises a) a
fusion protein comprising a target-binding domain derived from an anti-SARS-CoV-2 M

protein antibody heavy chain and b) a light chain from an anti-SARS-CoV-2 M protein
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antibody or fragment thereof. In some embodiments, the targeted complement-activating
molecule comprises a) a fusion protein comprising a target-binding domain derived from an
anti-SARS-CoV-2 M protein antibody light chain and b) a heavy chain from an anti-SARS-
CoV-2 M protein antibody or fragment thereof.

In some embodiments, the targeted complement-activating molecule comprises a) a
fusion protein comprising a target-binding domain derived from a hJF5 heavy chain and b) a
hJFS5 light chain or fragment thereof. In some embodiments, the targeted complement-
activating molecule comprises a fusion protein comprising the sequence set forth as SEQ ID
NO:134 or 135 and an antibody light chain comprising the sequence set forth as SEQ ID NO:
133. In some embodiments, the targeted complement-activating molecule comprises a) a
fusion protein comprising a target-binding domain derived from a hJF5 light chain and b) a

hJFS heavy chain or fragment thereof.

IV. Polynucleotides, Vectors, and Host Cells

Further provided herein are isolated polynucleotides that encode any of the presently
disclosed targeted complement-activating molecules or a portion thereof (e.g., fusion protein,
antibody heavy chain or fragment thereof, or antibody light chain or fragment thereof). In
certain embodiments, the polynucleotide is codon-optimized for expression in a host cell.
Once a coding sequence is known or identified, codon optimization can be performed using
known techniques and tools, such as the GenScript® OptimumGene™ tool or the
ThermoFisher Scientific® GeneArt GeneOptimizer™. Codon-optimized sequences include
sequences that are partially codon optimized, having one or more codons optimized for
expression in the host cell, and those that are fully codon-optimized. It will also be
appreciated that polynucleotides encoding targeted complement-activating molecules and
portions thereof may possess different nucleotide sequences while still encoding the same

protein due to the degeneracy of the genetic code, splicing, etc.

In certain embodiments, a polynucleotide encoding a targeted complement-activating
molecule or portion thereof may be comprised in a polynucleotide that includes other
sequences and/or features. For example, a polynucleotide may include one or more
sequences useful for control or expression of the encoding proteins, such as promoter
sequence(s), polyadenylation sequence(s), sequence(s) encoding signal peptides, etc. The

polynucleotide may comprise deoxyribonucleic acid (DNA) or ribonucleic acid (RNA).
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Also provided are vectors comprising or containing a polynucleotide that encodes any
of the presently disclosed targeted complement-activating molecules or a portion thereof.
Any appropriate vector may be used, including viral vectors and plasmid vectors. In certain
embodiments, a vector comprises a polynucleotide that encodes both a fusion protein and the
corresponding antibody heavy chain or light chain that together make up a targeted
complement-activating molecule. The sequence encoding the fusion protein and the
sequence encoding the antibody heavy chain or light chain may be contained within a single
open reading frame, in which case they may optionally be separated by a polynucleotide
encoding a protease cleavage site and/or a polynucleotide encoding a self-cleaving peptide.
Altematively, the sequence encoding the fusion protein and the sequence encoding the
antibody heavy chain or light chain may be contained within separate open reading frames on
a single vector. In other embodiments, the sequence encoding the fusion protein and the
sequence encoding the antibody heavy chain or light chain are present on two different
vectors, such that a first vector encodes the fusion protein and a second vector encodes the

antibody heavy chain or light chain.

In a further aspect, the present disclosure also provides a host cell comprising a
polynucleotide or vector disclosed herein. Any appropriate cell into which such a
polynucleotide or vector may be introduced may be used. Examples of such cells include
eukaryotic cells, including yeast cells, animal cells, insect cells, mammalian cells, and plant
cells, and prokaryotic cells, including bacterial cells such as E. coli. In some embodiments,
the host cell is a mammalian cell. In some embodiments, the host cell is an immortalized
mammalian cell line. Cells appropriate for use in producing and expressing polynucleotides

and vectors are known in the art.

In some embodiments, the cell may be transfected with a polynucleotide or vector
disclosed herein. The term “transfection” encompasses any method known to one of skill in
the art for introducing nucleic acid molecules into cells. Such methods include, for example,
electroporation, lipofection, nanoparticle-based transfection, virus-based transfection, etc.

Host cells may be transfected stably or transiently.

In some embodiments, the host cell expresses the targeted complement-activating
molecule or portion thereof encoded by the polynucleotide or vector. Such expression may
include post-translational modifications such as removal of signal sequence, glycosylation,

and other such modifications. In a related aspect, the present disclosure provides methods for
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producing targeted complement-activating molecules or portions thereof, which methods
comprise culturing a host cell for a sufficient time under conditions allowing for expression
of the molecules and isolating the molecules. Methods useful for isolating and purifying
recombinantly produced proteins include, for example, obtaining supernatant from suitable
host cells that secrete the proteins into culture medium, concentrating the medium, and
purifying the protein by passing the concentrate through a suitable purification matrix or

series of matrices. Methods for purification of proteins are well known in the art.

V. Pharmaceutical Compositions

Also provided herein are compositions that comprise a therapeutic agent selected
from any one or more of the presently disclosed targeted complement-activating molecules,
polynucleotides, vectors, or host cells, singly or in any combination, and may also include
other selected therapeutic agents. Such compositions may further comprise one or more

pharmaceutically acceptable carriers, excipients, or diluents.

A pharmaceutically acceptable carrier is non-toxic, biocompatible and is selected so
as not to detrimentally affect the biological activity of the therapeutic agent (and any other
therapeutic agents combined therewith). Examples of pharmaceutically acceptable carriers
for peptides are described in U.S. Patent No. 5,211,657 to Yamada. The therapeutic agents
described herein may be formulated into preparations in solid, semi solid, gel, liquid, or
gaseous forms such as tablets, capsules, powders, granules, ointments, solutions, depositories,
inhalants, and injections allowing for oral, parenteral, or surgical administration. Local
administration of the compositions by coating medical devices and the like is also

contemplated.

Suitable carriers for parenteral delivery via injectable, infusion or irrigation and
topical delivery include distilled water, physiological phosphate buffered saline, normal or
lactated Ringer's solutions, dextrose solution, Hank's solution, or propanediol. In addition,
sterile, fixed oils may be employed as a solvent or suspending medium. For this purpose, any
biocompatible oil may be employed including synthetic mono- or di-glycerides. In addition,
fatty acids such as oleic acid find use in the preparation of injectables. The carrier and agent
may be compounded as a liquid, suspension, polymerizable or non-polymerizable gel, paste

or salve.

77



WO 2023/060167 PCT/US2022/077663

The carrier may also comprise a delivery vehicle to sustain (i.e., extend, delay, or
regulate) the delivery of the agent(s) or to enhance the delivery, uptake, stability, or
pharmacokinetics of the therapeutic agent(s). Such a delivery vehicle may include, by way of
non-limiting example, microparticles, microspheres, nanospheres or nanoparticles composed
of proteins, liposomes, carbohydrates, synthetic organic compounds, inorganic compounds,
polymeric or copolymeric hydrogels and polymeric micelles. Suitable hydrogel and micelle
delivery systems include the PEO:PHB:PEO copolymers and copolymer/cyclodextrin
complexes disclosed in WO 2004/009664 A2 and the PEO and PEO/cyclodextrin complexes
disclosed in U.S. Patent Application Publication No. 2002/0019369 Al. Such hydrogels may
be injected locally at the site of intended action, or subcutaneously or intramuscularly to form

a sustained release depot.

Compositions of the present invention may be formulated for delivery by any
appropriate method including, without limitation, oral, topical, transdermal, sublingual,

buccal, subcutaneously, intra-muscularly, intravenously, intra-arterially or as an inhalant.

The compositions of the present invention may also include biocompatible excipients,
such as dispersing or wetting agents, suspending agents, diluents, buffers, penetration

enhancers, emulsifiers, binders, thickeners, flavoring agents (for oral administration).

Pharmaceutical compositions according to certain embodiments of the present
invention are formulated so as to allow the active ingredients contained therein to be
bioavailable upon administration of the composition to a patient. Compositions that will be
administered to a subject may take the form of one or more dosage units, and a container of a
herein described therapeutic agent may hold a plurality of dosage units. Actual methods of
preparing such dosage forms are known, or will be apparent, to those skilled in this art; for
example, see Remington: The Science and Practice of Pharmacy, 20th Edition (Philadelphia
College of Pharmacy and Science, 2000). The composition to be administered will, in any
event, contain an effective amount of therapeutic agent or composition of the present
disclosure, for treatment of a disease or condition of interest in accordance with teachings

herein.

A composition may be in the form of a solid or liquid. In some embodiments, the
carrier(s) are particulate, so that the compositions are, for example, in tablet or powder form.

The carrier(s) may be liquid, with the compositions being, for example, an oral oil, injectable
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liquid, or an aerosol, which is useful in, for example, inhalatory administration. When
intended for oral administration, the pharmaceutical composition is preferably in either solid
or liquid form, where semi-solid, semi-liquid, suspension and gel forms are included within

the forms considered herein as either solid or liquid.

As a solid composition for oral administration, the pharmaceutical composition may
be formulated into a powder, granule, compressed tablet, pill, capsule, chewing gum, wafer,
or the like. Such a solid composition will typically contain one or more inert fillers or
diluents such as sucrose, corn starch, or cellulose. In addition, one or more of the following
may be present: binders such as carboxymethylcellulose, ethyl cellulose, microcrystalline
cellulose, gum tragacanth or gelatin; excipients such as starch, lactose or dextrins,
disintegrating agents such as alginic acid, sodium alginate, Primogel, corn starch and the like;
lubricants such as magnesium stearate or Sterotex; glidants such as colloidal silicon dioxide;
sweetening agents such as sucrose or saccharin; a flavoring agent such as peppermint, methyl
salicylate or orange flavoring; and a coloring agent. When the composition is in the form of a
capsule, for example, a gelatin capsule, it may contain, in addition to materials of the above

type, a liquid carrier such as polyethylene glycol or oil.

The composition may be in the form of a liquid, for example, an elixir, syrup,
solution, emulsion, or suspension. The liquid may be for oral administration or for delivery
by injection, as two examples. When intended for oral administration, preferred
compositions contain, in addition to the present compounds, one or more of a sweetening
agent, preservative, dye/colorant and flavor enhancer. In a composition intended to be
administered by injection, one or more of a surfactant, preservative, wetting agent, dispersing

agent, suspending agent, buffer, stabilizer, and isotonic agent may be included.

Liquid pharmaceutical compositions, whether they be solutions, suspensions or other
like form, may include one or more of the following excipients: sterile diluents such as water
for injection, saline solution, preferably physiological saline, Ringer’s solution, isotonic
sodium chloride, fixed oils such as synthetic mono or diglycerides which may serve as the
solvent or suspending medium, polyethylene glycols, glycerin, propylene glycol or other
solvents; antibacterial agents such as benzyl alcohol or methyl paraben; antioxidants such as
ascorbic acid or sodium bisulfite; chelating agents such as ethylenediaminetetraacetic acid,;
buffers such as acetates, citrates or phosphates and agents for the adjustment of tonicity such

as sodium chloride or dextrose. The parenteral preparation can be enclosed in ampoules,
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disposable syringes or multiple dose vials made of glass or plastic. Physiological saline is a

preferred excipient. An injectable pharmaceutical composition is preferably sterile.

A liquid composition intended for either parenteral or oral administration should
contain an amount of a therapeutic agent as described herein such that a suitable dosage will
be obtained. The term “parenteral” includes subcutaneous, intravenous, intramuscular,
intrasternal, or intra-arterial injection or infusion. Typically, the therapeutic agent is at least
0.01% of the composition. When intended for oral administration, this amount may be varied
to be between about 0.1% and about 70% of the weight of the composition. Certain oral

pharmaceutical compositions contain between about 4% and about 75% therapeutic agent.

The composition may be intended for topical administration, in which case the carrier
may suitably comprise a solution, emulsion, ointment or gel base. The base, for example,
may comprise one or more of the following: petrolatum, lanolin, polyethylene glycols, bee
wax, mineral oil, diluents such as water and alcohol, and emulsifiers and stabilizers.
Thickening agents may be present in a composition for topical administration. If intended for
transdermal administration, the composition may include a transdermal patch or
iontophoresis device. The pharmaceutical composition may be intended for rectal
administration, in the form, for example, of a suppository, which will melt in the rectum and
release the drug. The composition for rectal administration may contain an oleaginous base
as a suitable nonirritating excipient. Such bases include, without limitation, lanolin, cocoa

butter, and polyethylene glycol.

A composition may include various materials which modify the physical form of a
solid or liquid dosage unit. For example, the composition may include materials that form a
coating shell around the active ingredients. The materials that form the coating shell are
typically inert, and may be selected from, for example, sugar, shellac, and other enteric
coating agents. Alternatively, the active ingredients may be encased in a gelatin capsule. The
composition in solid or liquid form may include an agent that binds to the therapeutic
agent(s) of the disclosure and thereby assists in the delivery of the compound. Suitable

agents that may act in this capacity include one or more proteins or a liposome.

The composition may consist essentially of dosage units that can be administered as
an aerosol. The term aerosol is used to denote a variety of systems ranging from those of

colloidal nature to systems consisting of pressurized packages. Delivery may be by a
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liquefied or compressed gas or by a suitable pump system that dispenses the active
ingredients. Aerosols may be delivered in single phase, bi-phasic, or tri-phasic system in
order to deliver the active ingredient(s). Delivery of the aerosol includes the necessary
container, activators, valves, sub-containers, and the like, which together may form a kit. One

of ordinary skill in the art, without undue experimentation, may determine preferred aerosols.

It will be understood that compositions of the present disclosure also encompass
carrier molecules for polynucleotides, as described herein (e.g., lipid nanoparticles, nanoscale

delivery platforms, and the like).

The pharmaceutical compositions may be prepared by methodology well known in
the pharmaceutical art. For example, a composition intended to be administered by injection
can be prepared by combining a composition that comprises therapeutic agent as described
herein and optionally, one or more of salts, buffers and/or stabilizers, with sterile, distilled
water so as to form a solution. A surfactant may be added to facilitate the formation of a
homogeneous solution or suspension. Surfactants are compounds that non-covalently interact
with the composition so as to facilitate dissolution or homogeneous suspension in the

aqueous delivery system.

VI. Methods and Uses

Further provided herein are methods for use of a targeted complement-activating
molecule, polynucleotide, vector, host cell, or composition of the present disclosure in
activating one or more complement pathways in a mammalian subject. In some
embodiments, the complement classical pathway, complement lectin pathway, or
complement alternative pathway are activated. In some embodiments, any two or all three of
the complement pathways are activated. In some embodiments, the targeted complement-
activating molecule, polynucleotide, vector, host cell, or composition of the present
disclosure may be used to induce complement-dependent cell death (CDC), complement-
dependent cell-mediated cytotoxicity (CDCC), or complement-dependent cellular
phagocytosis (CDCP) of a target cell. Such methods comprise contacting a target cell with
the targeted complement-activating molecule or a composition comprising the targeted
complement-activating molecule, wherein said contacting results in complement deposition

on the target cell, thereby leading to complement-mediated cell death.
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Also provided herein are methods of treating cancer, autoimmune disease, or a
microbial infection in a subject comprising administering a therapeutically effective amount
of a targeted complement-activating molecule or composition comprising the targeted
complement-activating molecule to the subject. In some embodiments, cancer is treated
using a targeted complement-activating molecule comprising a targeting domain that binds a
cancer antigen. In some embodiments, the cancer is a solid tumor cancer or a hematological
cancer. For example, the cancer may be brain cancer, bladder cancer, breast cancer, cervical
cancer, colorectal cancer, esophageal cancer, gastrointestinal cancer, liver cancer, kidney
cancer, lymphoma, leukemia, lung cancer, melanoma, metastatic melanoma, mesothelioma,
myeloma, neuroblastoma, ovarian cancer, prostate cancer, pancreatic cancer, renal cancer,
skin cancer, or uterine cancer. In some embodiments, an autoimmune disease is treated using
a targeted complement-activating molecule that comprises a targeting domain that binds a
cell surface antigen on an immune cell that causes autoimmune disease. In some
embodiments, the immune cell is a B cell or a T cell. In some embodiments, the autoimmune
disease is rheumatoid arthritis, systemic lupus erythematosus, multiple sclerosis, autoimmune
diabetes, autoimmune encephalitis, pemphigus vulgaris, vasculitis, Sjogren syndrome, or
myasthenia gravis. In some embodiments, a microbial infection is treated using a targeted
complement-activating molecule comprising a targeting domain that binds an antigen present
of the surface of a microbial pathogen or on the surface of a cell infected with a microbial
pathogen. In some embodiments, the infection is a bacterial infection, a viral infection, a
fungal infection, or a parasitic infection. In some embodiments, the bacterial pathogen is
Neisseria meningitidis, Staphylococcus aureus, Borrelia burgdorferi, Escherichia coli,
Klebsiella pneumoniae, Streptococcus pneumoniae, Serratia marcenscens, Haemophilus
influenzae, Mycobacterium tuberculosis, Treponema pallidum, Neisseria gonorrhea,
Clostridium dificile, a Salmonella species, a Helicobacter species, a Shigella species, a
Campylobacter species, or a Listeria species. In some embodiments, the viral pathogen is an
Epstein-Barr virus, a Human Immunodeficiency Virus 1 (HIV-1), a Herpesvirus, an Influenza
virus, a West Nile virus, or a Cytomegalovirus. In some embodiments, the fungal pathogen is
Candida albicans or an Aspergillus species. In some embodiments, the parasitic pathogen is

Schistosoma mansoni, Plasmodium falciparum, or Trypanosoma cruzei.

Provided herein is the use of a targeted complement-activating molecule,
polynucleotide, vector, host cell, or composition of the present disclosure for treatment of

cancer, autoimmune disease, or a microbial infection. In some embodiments, the targeted
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complement-activating molecule for use in treatment of cancer comprises a targeting domain
that binds a cancer antigen. In some embodiments, the cancer is a solid tumor cancer or a
hematological cancer. For example, the cancer may be brain cancer, bladder cancer, breast
cancer, cervical cancer, colorectal cancer, esophageal cancer, gastrointestinal cancer, liver
cancer, kidney cancer, lymphoma, leukemia, lung cancer, melanoma, metastatic melanoma,
mesothelioma, myeloma, neuroblastoma, ovarian cancer, prostate cancer, pancreatic cancer,
renal cancer, skin cancer, or uterine cancer. In some embodiments, the targeted complement-
activating molecule for use in treatment of an autoimmune disease comprises a targeting
domain that binds an autoimmune-related antigen. In some embodiments, the autoimmune
disease is theumatoid arthritis, systemic lupus erythematosus, multiple sclerosis, autoimmune
diabetes, autoimmune encephalitis, pemphigus vulgaris, vasculitis, Sjogren syndrome, or
myasthenia gravis. In some embodiments, the targeted complement-activating molecule for
use in treatment of a microbial infection comprises a targeting domain that binds an antigen
present of the surface of a microbial pathogen or on the surface of a cell infected with a
microbial pathogen. In some embodiments, the infection is a bacterial infection, a viral
infection, a fungal infection, or a parasitic infection. In some embodiments, the bacterial
pathogen is Neisseria meningitidis, Staphylococcus aureus, Borrelia burgdorferi, Escherichia
coli, Klebsiella pneumoniae, Streptococcus pneumoniae, Serratia marcenscens, Haemophilus
influenzae, Mycobacterium tuberculosis, Treponema pallidum, Neisseria gonorrhea,
Clostridium dificile, a Salmonella species, a Helicobacter species, a Shigella species, a
Campylobacter species, or a Listeria species. In some embodiments, the viral pathogen is an
Epstein-Barr virus, a Human Immunodeficiency Virus 1 (HIV-1), a Herpesvirus, an Influenza
virus, a West Nile virus, or a Cytomegalovirus. In some embodiments, the fungal pathogen is
Candida albicans or an Aspergillus species. In some embodiments, the parasitic pathogen is

Schistosoma mansoni, Plasmodium falciparum, or Trypanosoma cruzei.

Provided herein is a targeted complement-activating molecule, polynucleotide, vector,
host cell, or composition of the present disclosure for use in the manufacture of a medicament
for treating cancer, autoimmune disease, or a microbial infection. In some embodiments, the
medicament for treating cancer comprises a targeted complement-activating molecule
comprising a targeting domain that binds a cancer antigen. In some embodiments, the cancer
is a solid tumor cancer or a hematological cancer. For example, the cancer may be brain
cancer, bladder cancer, breast cancer, cervical cancer, colorectal cancer, esophageal cancer,

gastrointestinal cancer, liver cancer, kidney cancer, lymphoma, leukemia, lung cancer,
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melanoma, metastatic melanoma, mesothelioma, myeloma, neuroblastoma, ovarian cancer,
prostate cancer, pancreatic cancer, renal cancer, skin cancer, or uterine cancer. In some
embodiments, the medicament for treating an autoimmune disease comprises a targeted
complement-activating molecule comprising a targeting domain that binds an autoimmune-
related antigen. In some embodiments, the autoimmune disease is rheumatoid arthritis,
systemic lupus erythematosus, multiple sclerosis, autoimmune diabetes, autoimmune
encephalitis, pemphigus vulgaris, vasculitis, Sjogren syndrome, or myasthenia gravis. In
some embodiments, the medicament for treating a microbial infection comprises a targeted
complement-activating molecule comprising a targeting domain that binds an antigen present
of the surface of a microbial pathogen or on the surface of a cell infected with a microbial
pathogen. In some embodiments, the microbial infection is a bacterial infection, a viral
infection, a fungal infection, or a parasitic infection. In some embodiments, the bacterial
pathogen is Neisseria meningitidis, Staphylococcus aureus, Borrelia burgdorferi, Escherichia
coli, Klebsiella pneumoniae, Streptococcus pneumoniae, Serratia marcenscens, Haemophilus
influenzae, Mycobacterium tuberculosis, Treponema pallidum, Neisseria gonorrhea,
Clostridium dificile, a Salmonella species, a Helicobacter species, a Shigella species, a
Campylobacter species, or a Listeria species. In some embodiments, the viral pathogen is an
Epstein-Barr virus, a Human Immunodeficiency Virus 1 (HIV-1), a Herpesvirus, an Influenza
virus, a West Nile virus, or a Cytomegalovirus. In some embodiments, the fungal pathogen is
Candida albicans or an Aspergillus species. In some embodiments, the parasitic pathogen is

Schistosoma mansoni, Plasmodium falciparum, or Trypanosoma cruzei.

Administration of the targeted complement-activating molecules or compositions of
the present disclosure may be by any appropriate route, including oral, topical, transdermal,
sublingual, buccal, subcutaneously, intra-muscularly, intravenously, intra-arterially or as an
inhalant. The targeted complement-activating molecules or compositions of the present
disclosure are administered in a therapeutically effective amount, which amount will vary
depending upon a variety of factors including the specific molecules employed, the metabolic
stability and length of action of the molecules, the age, sex, body weight, general health, and
diet of the subject, the mode and time of administration, the rate of excretion, any additional
therapeutic agents administered to the subject in the same time frame, the severity of the
particular disorder or disease, and the genetic and epigenetic makeup of the subject. In
certain embodiments, the targeted complement-activating molecules or compositions may be

administered to the subject 1, 2, 3,4, 5, 6, 7, 8, 9, or 10 times, or more. Successive
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administration may be carried out at any interval, including about 6, about 12, about 24,

about 36, about 48, about 74, about 96, or about 108 hours apart, or more.

In some embodiments, the targeted complement-activating molecules,
polynucleotides, vectors, host cells, or compositions of the present disclosure are used in
combination with other therapeutic agents. Such combination therapy may include
administration of a single pharmaceutical dosage formulation that contains targeted
complement-activating molecules or compositions of the present disclosure together with one
or more additional therapeutic agents, or the targeted complement-activating molecules or
compositions of the present disclosure and the additional therapeutic agents may each be
administered as a separate dosage formulation. Where separate dosage formulations are used,
the targeted complement-activating molecules or compositions of the present disclosure and
the additional therapeutic agents may be administered at essentially the same time, i.e.,
concurrently, or at separate times, i.e., sequentially in any order. In some embodiments, a
combination therapy may comprise administration of two or more different targeted
complement-activating molecules of the present disclosure, or two or more compositions
each comprising a different targeted complement-activating molecule of the present

disclosure.

VII. Sequences

The sequences referred to within the present specification are summarized in Table 3.

TABLE 3:
SEQ Description Sequence
ID NO.
1 RTX HC QVOLOQOPGAELVKPGASVKMSCKASGYTETSYNMHWVKQTP

GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVE

85



WO 2023/060167

PCT/US2022/077663

VHNAKTKPREEQYNSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFFEL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGK

QIVLSQSPAILSASPGEKVIMTCRASSSVSY IHWEQQKPGS
SPKPWIYATSNLASGVPVRESGSGSGTSYSLTISRVEAEDA
ATYYCQOWTSNPPTEGGGTKLEIKRTVAAPSVEIFPPSDEQ
LKSGTASVVCLLNNEYPREAKVOWKVDNALQSGNSQESVTE
QDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVT
KSEFNRGEC

QVQLOQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVITVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFEL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPG

QVQLOQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFFEL
YSKLTVDKSRWQQGNVEFSCSVMHEALHNHYTQKSLSLSPGK
GGGGSGGGGSGGGGQPCPYPMAPPNGHVSPVQAKYILKDSE
SIFCETGYELLQGHLPLKSEFTAVCQKDGSWDRPMPACSIVD
CGPPDDLPSGRVEYITGPGVITYKAVIQYSCEETFYTMKVN
DGKYVCEADGEWTSSKGEKSLPVCEPVCGLSARTTGGRIYG
GOQKAKPGDFPWQVLILGGTTAAGALLYDNWVLTAAHAVYEQ
KHDASALDIRMGTLKRLSPHYTQAWSEAVETHEGYTHDAGE
DNDIALTIKLNNKVVINSNITPICLPRKEAESFMRTDDIGTA
SGWGLTQRGFLARNLMYVDIPIVDHQKCTAAYEKPPYPRGS
VIANMLCAGLESGGKDSCRGDSGGALVEFLDSETERWEVGGI
VSWGSMNCGEAGQYGVYTKVINYIPWIENIISDE

2 RTX LC

3 RTX(H)*¢ HC

4 RTX(H)-M2 HC

5 RTX(H)*¥-M2 _HC

QVQLOQPGAELVKPGASVKMSCKASGYTEFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
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LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVITVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVITCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGSGGGGQPCPYPMAPPNGHVSPVQAKYTILKDSE'S
IFCETGYELLQGHLPLKSFTAVCQKDGSWDRPMPACSIVDC
GPPDDLPSGRVEYITGPGVITYKAVIQYSCEETEFYTMKVND
GKYVCEADGEWT SSKGEKSLPVCEPVCGLSARTTGGRIYGG
QOKAKPGDEFPWQVLILGGTTAAGALLYDNWVLTAAHAVYEQK
HDASALDIRMGTLKRLSPHYTQAWSEAVEFIHEGYTHDAGED
NDIALIKLNNKVVINSNITPICLPRKEAESFMRTDDIGTAS
GWGLTQRGFLARNLMYVDIPIVDHQKCTAAYEKPPYPRGSV
TANMLCAGLESGGKDSCRGDSGGALVFLDSETERWEVGGIV
SWGSMNCGEAGQYGVYTKVINYIPWIENIISDE

6 M2-RTX(H) HC

QPCPYPMAPPNGHVSPVQAKYILKDSEFSIFCETGYELLQGH
LPLKSFTAVCQKDGSWDRPMPACSIVDCGPPDDLPSGRVEY
ITGPGVITYKAVIQYSCEETFYTMKVNDGKYVCEADGEFWTS
SKGEKSLPVCEPVCGLSARTTGGRIYGGQKAKPGDEFPWQVL
ILGGTTAAGALLYDNWVLTAAHAVYEQKHDASALDIRMGTL
KRLSPHYTQAWSEAVFIHEGYTHDAGEFDNDIALIKLNNKVV
INSNITPICLPRKEAESFMRTDDIGTASGWGLTQRGEFLARN
IMYVDIPIVDHQKCTAAYEKPPYPRGSVTANMLCAGLESGG
KDSCRGDSGGALVFLDSETERWEVGGIVSWGSMNCGEAGQY
GVYTKVINYIPWIENIISDEGGGGSGGGGSGGGGQVQLQQP
GAELVKPGASVKMSCKASGYTFTSYNMHWVKQT PGRGLEWI
GAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQLSSLTSE
DSAVYYCARSTYYGGDWYENVWGAGTTVIVSAASTKGPSVE
PLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGALTSGV
HTFPAVLQSSGLYSLSSVVIVPSSSLGTQTYICNVNHKPSN
TKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEFLEFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAP
IEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGE
YPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFLYSKLTVD
KSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGK

7 RTX(L)-M2 LC

QIVLSQSPATILSASPGEKVTMTCRASSSVSYIHWEFQQKPGS
SPKPWIYATSNLASGVPVRESGSGSGTSYSLTISRVEAEDA
ATYYCQOWTSNPPTEGGGTKLEIKRTVAAPSVEIFPPSDEQ
LKSGTASVVCLLNNFEYPREAKVOWKVDNALQSGNSQESVTE
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ODSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVT
KSEFNRGECGGGGSGGGGSGGGGQPCPYPMAPPNGHVSPVQA
KYILKDSESIFCETGYELLQGHLPLKSFTAVCQKDGSWDRP
MPACSIVDCGPPDDLPSGRVEYITGPGVITYKAVIQYSCEE
TEYTMKVNDGKYVCEADGEWT SSKGEKSLPVCEPVCGLSAR
TTGGRIYGGOKAKPGDEFPWQVLILGGTTAAGALLYDNWVLT
AAHAVYEQKHDASALDIRMGTLKRLSPHYTQAWSEAVETIHE
GYTHDAGEDNDIALIKLNNKVVINSNITPICLPRKEAESEM
RTDDIGTASGWGLTQRGELARNLMYVDIPIVDHQKCTAAYE
KPPYPRGSVTANMLCAGLESGGKDSCRGDSGGALVFELDSET
ERWEVGGIVSWGSMNCGEAGQYGVYTKVINYIPWIENIISD
F

QPCPYPMAPPNGHVSPVQAKYILKDSEFSIFCETGYELLQGH
LPLKSFTAVCQKDGSWDRPMPACSIVDCGPPDDLPSGRVEY
ITGPGVTITYKAVIQYSCEETFYTMKVNDGKYVCEADGEWTS
SKGEKSLPVCEPVCGLSARTTGGRIYGGQKAKPGDEFPWQVL
ILGGTTAAGALLYDNWVLTAAHAVYEQKHDASALDIRMGTL
KRLSPHYTQAWSEAVEFIHEGYTHDAGEDNDIALIKLNNKVV
INSNITPICLPRKEAESFMRTDDIGTASGWGLTQRGEFLARN
IMYVDIPIVDHQKCTAAYEKPPYPRGSVTANMLCAGLESGG
KDSCRGDSGGALVFEFLDSETERWEVGGIVSWGSMNCGEAGQY
GVYTKVINYIPWIENIISDEFGGGGSGGGGSGGGGQIVLSQS
PATLSASPGEKVTMTCRASSSVSYIHWEFQQKPGSSPKPWIY
ATSNLASGVPVRESGSGSGTSYSLTISRVEAEDAATYYCQQ
WISNPPTEFGGGTKLEIKRTVAAPSVEIFPPSDEQLKSGTAS
VVCLLNNFEFYPREAKVQOWKVDNALQSGNSQESVTEQDSKDST
YSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGE
C

8 M2-RTX(L) LC
9 RTX(H)"*-
M2R444K HC

QVQLOQPGAELVKPGASVKMSCKASGYTEFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFEL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGSGGGGQPCPYPMAPPNGHVSPVQAKYTILKDSE'S
IFCETGYELLQGHLPLKSFTAVCQKDGSWDRPMPACSIVDC
GPPDDLPSGRVEYITGPGVITYKAVIQYSCEETEFYTMKVND
GKYVCEADGEWT SSKGEKSLPVCEPVCGLSARTTGGKIYGG
QKAKPGDFPWQVLILGGTTAAGALLYDNWVLTAAHAVYEQK
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HDASALDIRMGTLKRLSPHYTQAWSEAVFIHEGYTHDAGED
NDIALIKLNNKVVINSNITPICLPRKEAESFMRTDDIGTAS
GWGLTQRGFLARNLMYVDIPIVDHQKCTAAYEKPPYPRGSV
TANMLCAGLESGGKDSCRGDSGGALVFLDSETERWEVGGIV
SWGSMNCGEAGQYGVYTKVINYIPWIENIISDE

10

RTX(H)*%-
M2R444Q HC

QVQLOQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVITVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFFL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGESGGGGQPCPYPMAPPNGHVSPVQAKYILKDSE'S
IFCETGYELLQGHLPLKSFTAVCQKDGSWDRPMPACSIVDC
GPPDDLPSGRVEYITGPGVITYKAVIQYSCEETEFYTMKVND
GKYVCEADGEWT SSKGEKSLPVCEPVCGLSARTTGGQIYGG
QOKAKPGDFPWQVLILGGTTAAGALLYDNWVLTAAHAVYEQK
HDASALDIRMGTLKRLSPHYTQAWSEAVFIHEGYTHDAGED
NDIALIKLNNKVVINSNITPICLPRKEAESFMRTDDIGTAS
GWGLTQRGFLARNLMYVDIPIVDHQKCTAAYEKPPYPRGSV
TANMLCAGLESGGKDSCRGDSGGALVFLDSETERWEVGGIV
SWGSMNCGEAGQYGVYTKVINYIPWIENIISDE

11

RTX(H)*%-
M2S633A HC

QVQLOQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQT P
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVITVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGESGGGGQPCPYPMAPPNGHVSPVQAKYILKDSE'S
IFCETGYELLQGHLPLKSFTAVCQKDGSWDRPMPACSIVDC
GPPDDLPSGRVEYITGPGVITYKAVIQYSCEETEFYTMKVND
GKYVCEADGEWT SSKGEKSLPVCEPVCGLSARTTGGRIYGG
QOKAKPGDFPWQVLILGGTTAAGALLYDNWVLTAAHAVYEQK
HDASALDIRMGTLKRLSPHYTQAWSEAVFIHEGYTHDAGED
NDIALIKLNNKVVINSNITPICLPRKEAESFMRTDDIGTAS
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GWGLTQRGFLARNLMYVDIPIVDHQKCTAAYEKPPYPRGSV
TANMLCAGLESGGKDSCRGDAGGALVFLDSETERWEVGGIV
SWGSMNCGEAGQYGVYTKVINYIPWIENIISDE

12

RTX(H)**-M3_HC

QVQLOQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVITVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFEL
FPPKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFEL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGSGGGGNECPELQPPVHGKIEPSQAKYFEFKDQVL
VSCDTGYKVLKDNVEMDTFQIECLKDGTWSNKIPTCKIVDC
RAPGELEHGLITEFSTRNNLTTYKSEIKYSCQEPYYKMLNNN
TGIYTCSAQGVWMNKVLGRSLPTCLPECGQPSRSLPSLVKR
ITIGGRNAEPGLFPWOALIVVEDTSRVPNDKWEGSGALLSAS
WILTAAHVLRSQRRDTTVIPVSKEHVTVYLGLHDVRDKSGA
VNSSAARVVLHPDENIQONYNHDIALVQLQEPVPLGPHVMPV
CLPRLEPEGPAPHMLGLVAGWGISNPNVIVDEITISSGTRTL
SDVLQYVKLPVVPHAECKTSYESRSGNYSVTENMEFCAGYYE
GGKDTCLGDSGGAEVIFDDLSQRWVVQGLVSWGGPEECGSK
QVYGVYTKVSNYVDWVWEQMGLPQSVVEPQVER

13

M3-RTX(H) HC

NECPELQPPVHGKIEPSQAKYFFKDQVLVSCDTGYKVLKDN
VEMDTFQIECLKDGTWSNKIPTCKIVDCRAPGELEHGLITE
STRNNLTTYKSETIKYSCQEPYYKMLNNNTGIYTCSAQGVWM
NKVLGRSLPTCLPECGQPSRSLPSLVKRIIGGRNAEPGLEP
WOQALIVVEDTSRVPNDKWEGSGALLSASWILTAAHVLRSQR
RDTTVIPVSKEHVTVYLGLHDVRDKSGAVNSSAARVVLHPD
FNIONYNHDIALVQLQEPVPLGPHVMPVCLPRLEPEGPAPH
MLGLVAGWGISNPNVITVDEITISSGTRTLSDVLQYVKLPVVP
HAECKTSYESRSGNYSVTENMECAGYYEGGKDTCLGDSGGA
FVIFDDLSQRWVVQGLVSWGGPEECGSKQVYGVYTKVSNYV
DWVWEQMGLPQSVVEPQVERGGGGSGGGGSGGGGQVQLQOQP
GAELVKPGASVKMSCKASGYTFEFTSYNMHWVKQT PGRGLEWT
GAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQLSSLTSE
DSAVYYCARSTYYGGDWYENVWGAGTTVIVSAASTKGPSVE
PLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGALTSGV
HTFPAVLQSSGLYSLSSVVIVPSSSLGTQTYICNVNHKPSN
TKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEFLEFPPKPKD
TLMISRTPEVITCVVVDVSHEDPEVKENWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAP
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IEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGE
YPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFLYSKLTVD
KSRWQOQGNVESCSVMHEALHNHYTQKSLSLSPGK

14 RTX(L)-M3 LC QIVLSQSPAILSASPGEKVIMTCRASSSVSYIHWEQQKPGS

SPKPWIYATSNLASGVPVRESGSGSGTSYSLTISRVEAEDA
ATYYCQOQWTSNPPTEFGGGTKLEIKRTVAAPSVEIFPPSDEQ
LKSGTASVVCLLNNFEYPREAKVOWKVDNALQSGNSQESVTE
ODSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVT
KSEFNRGECGGGGSGGGGSGGGGNECPELQPPVHGKIEPS QA
KYFFKDQVLVSCDTGYKVLKDNVEMDTFQIECLKDGTWSNK
IPTCKIVDCRAPGELEHGLITEFSTRNNLTTYKSEIKYSCQE
PYYKMLNNNTGIYTCSAQGVWMNKVLGRSLPTCLPECGQPS
RSLPSLVKRIIGGRNAEPGLFPWQOALTIVVEDTSRVPNDKWE
GSGALLSASWILTAAHVLRSQRRDTTVIPVSKEHVIVYLGL
HDVRDKSGAVNSSAARVVLHPDENIQNYNHDIALVQLQEPV
PLGPHVMPVCLPRLEPEGPAPHMLGLVAGWGISNPNVTVDE
IISSGTRTLSDVLQYVKLPVVPHAECKTSYESRSGNYSVTE
NMFCAGYYEGGKDTCLGDSGGAFVIEFDDLSQRWVVQGLVSW
GGPEECGSKQVYGVYTKVSNYVDWVWEQMGLPQSVVEPQVE
R

15

M3-RTX(L) LC

NECPELQPPVHGKIEPSQAKYFFKDQVLVSCDTGYKVLKDN
VEMDTFQIECLKDGTWSNKIPTCKIVDCRAPGELEHGLITE
STRNNLTTYKSETIKYSCQEPYYKMLNNNTGIYTCSAQGVWM
NKVLGRSLPTCLPECGQPSRSLPSLVKRIIGGRNAEPGLEP
WOQALIVVEDTSRVPNDKWEGSGALLSASWILTAAHVLRSQR
RDTTVIPVSKEHVTVYLGLHDVRDKSGAVNSSAARVVLHPD
FNIONYNHDIALVQLQEPVPLGPHVMPVCLPRLEPEGPAPH
MLGLVAGWGISNPNVIVDEITISSGTRTLSDVLQYVKLPVVP
HAECKTSYESRSGNYSVTENMECAGYYEGGKDTCLGDSGGA
FVIFDDLSQRWVVQGLVSWGGPEECGSKQVYGVYTKVSNYV
DWVWEQMGLPQSVVEPQVERGGGGSGGGGSGGGGQIVLSQS
PATLSASPGEKVTMTCRASSSVSYIHWEQQOKPGSSPKPWIY
ATSNLASGVPVRESGSGSGTSYSLTISRVEAEDAATYYCQQ
WISNPPTEFGGGTKLEIKRTVAAPSVEIFPPSDEQLKSGTAS
VVCLLNNFEFYPREAKVQWKVDNALQSGNSQESVTEQDSKDST
YSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGE
C

16

RTX(H)™-
Ml R504Q HC

QVQLOQPGAELVKPGASVKMSCKASGYTEFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWY EFNVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVITVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVE
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VHNAKTKPREEQYNSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFFEL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGSGGGGNECPELQPPVHGKIEPSQAKYFEFKDQVL
VSCDTGYKVLKDNVEMDTFQIECLKDGTWSNKIPTCKIVDC
RAPGELEHGLITEFSTRNNLTTYKSEIKYSCQEPYYKMLNNN
TGIYTCSAQGVWMNKVLGRSLPTCLPVCGLPKEFSRKLMART
FNGRPAQKGTTPWIAMLSHLNGQPFCGGSLLGSSWIVTAAH
CLHQSLDPEDPTLQDSDLLSPSDEFKITILGKHWRLRSDENEQ
HLGVKHTTLHPQYDPNTFENDVALVELLESPVLNAFVMPIC
LPEGPQQEGAMVIVSGWGKQFLORFPETLMEIETIPIVDHST
COKAYAPLKKKVTRDMICAGEKEGGKDACAGDSGGPMVTLN
RERGOWYLVGTVSWGDDCGKKDRYGVYSYIHHNKDWIQRVT
GVRN

17

Ml R504Q_
RTX(L) LC

NECPELQPPVHGKIEPSQAKYFFKDQVLVSCDTGYKVLKDN
VEMDTFQIECLKDGTWSNKIPTCKIVDCRAPGELEHGLITE
STRNNLTTYKSETIKYSCQEPYYKMLNNNTGIYTCSAQGVWM
NKVLGRSLPTCLPVCGLPKFSRKLMARIEFNGRPAQKGTT PW
IAMLSHLNGQPFCGGSLLGSSWIVTAAHCLHQSLDPEDPTL
ODSDLLSPSDEFKIILGKHWRLRSDENEQHLGVKHTTLHPQY
DPNTFENDVALVELLESPVLNAFVMPICLPEGPQQEGAMVI
VSGWGKQFLORFPETLMEIETPIVDHSTCQKAYAPLKKKVT
RDMICAGEKEGGKDACAGDSGGPMVT LNRERGQWYLVGTVS
WGDDCGKKDRYGVYSYTIHHNKDWIQRVTGVRNGGGGSGGGG
SGGGGQIVLSQSPAILSASPGEKVIMTCRASSSVSYIHWEQ
QOKPGSSPKPWIYATSNLASGVPVRESGSGSGTSYSLTISRV
EAEDAATYYCQOWTSNPPTFGGGTKLEIKRTVAAPSVEIFEP
PSDEQLKSGTASVVCLLNNEYPREAKVQWKVDNALQSGNSQ
ESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGL
SSPVTKSENRGEC

18

RTX(H)**-C1r HC

QVQLOQPGAELVKPGASVKMSCKASGYTEFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGSGGGGIKCPQPKTLDEFTITONLQPQYQERDYFE
IATCKQGYQLIEGNQVLHSEFTAVCQDDGTWHRAMPRCKIKD
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CGQPRNLPNGDFRYTTTMGVNTYKARIQYYCHEPYYKMQTR
AGSRESEQGVYTCTAQGIWKNEQKGEKIPRCLPVCGKPVNP
VEQRQRITGGQOKAKMGNEPWQVEFTNIHGRGGGALLGDRWIL
TAAHTLYPKEHEAQSNASLDVEFLGHTNVEELMKLGNHPIRR
VSVHPDYRQDESYNFEGDIALLELENSVTLGPNLLPICLPD
NDTFYDLGLMGYVSGFGVMEEKTIAHDLREVRLPVANPQACE
NWLRGKNRMDVESQNMECAGHPSLKQDACQGDSGGVEFAVRD
PNTDRWVATGIVSWGIGCSRGYGEYTKVLNYVDWIKKEMEE
ED

19

RTX(H)**-C1s_HC

QVOLOQPGAELVKPGASVKMSCKASGYTEFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVITVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVITCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFEL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGSGGGGMPCPKEDT PNSVWEPAKAKYVERDVVQT
TCLDGFEVVEGRVGATSEFYSTCQSNGKWSNSKLKCQPVDCG
IPESIENGKVEDPESTLFGSVIRYTCEEPYYYMENGGGGEY
HCAGNGSWVNEVLGPELPKCVPVCGVPREPFEEKQRITIGGS
DADIKNFPWQVEEFDNPWAGGALINEYWVLTAAHVVEGNREP
TMYVGSTSVQTSRLAKSKMLT PEHVEFIHPGWKLLEVPEGRT
NEDNDIALVRLKDPVKMGPTVSPICLPGTSSDYNLMDGDLG
LISGWGRTEKRDRAVRLKAARLPVAPLRKCKEVKVEKPTAD
AEAYVEFTPNMICAGGEKGMDSCKGDSGGAFAVQDPNDKTKE
YAAGLVSWGPQCGTYGLYTRVKNYVDWIMKTMQENSTPRED

20

RTxN297G_HC

QVOLOQPGAELVKPGASVKMSCKASGYTEFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVITVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYGSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFFEL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGK

21

RTX(H)N297 G.AK _
Clr_ HC

QVQLOQPGAELVKPGASVKMSCKASGYTEFTSYNMHWVKQT P
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS

93
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TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYGSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFEL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGSGGGGIKCPQPKTLDEFTITQONLQPQYQERDYF
IATCKQGYQLIEGNQVLHSFTAVCQDDGTWHRAMPRCKIKD
CGQPRNLPNGDFRYTTTMGVNTYKARTIQYYCHEPYYKMQTR
AGSRESEQGVYTCTAQGIWKNEQKGEKIPRCLPVCGKPVNP
VEQRQRITGGOKAKMGNEFPWQVEFTNIHGRGGGALLGDRWIL
TAAHTLYPKEHEAQSNASLDVEFLGHTNVEELMKLGNHPIRR
VSVHPDYRQDESYNFEGDIALLELENSVTLGPNLLPICLPD
NDTFYDLGLMGYVSGEFGVMEEKIAHDLREVRLPVANPQACE
NWLRGKNRMDVESQNMECAGHPSLKQDACQGDSGGVEFAVRD
PNTDRWVATGIVSWGIGCSRGYGEYTKVLNYVDWIKKEMEE
ED

22

RTx(H)N297G,AK_
Cl1 I.S654A HC

QVQLQOQPGAELVKPGASVKMSCKASGYTEFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVITVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVITCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYGSTYRVVSVLTVLHODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFEL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGSGGGGIKCPOPKTLDEFTITIQONLQPQYQEFRDYF
IATCKQGYQLIEGNQVLHSEFTAVCQDDGTWHRAMPRCKIKD
CGQPRNLPNGDFRYTTTMGVNTYKARIQYYCHEPYYKMQTR
AGSRESEQGVYTCTAQGIWKNEQKGEKIPRCLPVCGKPVNP
VEQROQRITGGQKAKMGNEPWQVEFTNIHGRGGGALLGDRWIL
TAAHTLYPKEHEAQSNASLDVFLGHTNVEELMKLGNHPIRR
VSVHPDYRQDESYNFEGDIALLELENSVTLGPNLLPICLPD
NDTFYDLGLMGYVSGFGVMEEKIAHDLREVRLPVANPQACE
NWLRGKNRMDVESQNMECAGHPSLKQDACQGDAGGVFEFAVRD
PNTDRWVATGIVSWGIGCSRGYGEYTKVLNYVDWIKKEMEE
ED

23

RTx(H)N297G,AK_
Cls HC

QVOLOQPGAELVKPGASVKMSCKASGYTEFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS

94
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TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYGSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFEL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGSGGGGMPCPKEDT PNSVWEPAKAKYVERDVVQT
TCLDGFEVVEGRVGATSFYSTCQSNGKWSNSKLKCQPVDCG
IPESIENGKVEDPESTLFGSVIRYTCEEPYYYMENGGGGEY
HCAGNGSWVNEVLGPELPKCVPVCGVPREPFEEKQRIIGGS
DADIKNFPWQVEFDNPWAGGALINEYWVLTAAHVVEGNREP
TMYVGSTSVQTSRLAKSKMLT PEHVEFIHPGWKLLEVPEGRT
NEDNDIALVRLKDPVKMGPTVSPICLPGTSSDYNLMDGDLG
LISGWGRTEKRDRAVRLKAARLPVAPLRKCKEVKVEKPTAD
AEAYVEFTPNMICAGGEKGMDSCKGDSGGAFAVQDPNDKTKE
YAAGLVSWGPQCGTYGLYTRVKNYVDWIMKTMQENSTPRED

24

RTx(H)N297G,AK_
Cl SS632A HC

QVQLOQPGAELVKPGASVKMSCKASGYTEFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYGSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFFL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGSGGGGMPCPKEDT PNSVWEPAKAKYVERDVVQT
TCLDGFEVVEGRVGATSFYSTCQSNGKWSNSKLKCQPVDCG
IPESIENGKVEDPESTLEFGSVIRYTCEEPYYYMENGGGGEY
HCAGNGSWVNEVLGPELPKCVPVCGVPREPFEEKQRIIGGS
DADIKNFPWQVEFDNPWAGGALINEYWVLTAAHVVEGNREP
TMYVGSTSVQTSRLAKSKMLT PEHVEFIHPGWKLLEVPEGRT
NEDNDIALVRLKDPVKMGPTVSPICLPGTSSDYNLMDGDLG
LISGWGRTEKRDRAVRLKAARLPVAPLRKCKEVKVEKPTAD
AEAYVEFTPNMICAGGEKGMDS CKGDAGGAFAVQDPNDKTKE
YAAGLVSWGPQCGTYGLYTRVKNYVDWIMKTMQENSTPRED

25

RTX(H)*K-
C2a HC

QVQLOQPGAELVKPGASVKMSCKASGYTEFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICN

95
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VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFEL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGSGGGGKIQIQRSGHLNLYLLLDCSQSVSENDEL
IFKESASLMVDRIFSFEINVSVAIITFASEPKVLMSVLNDN
SRDMTEVISSLENANYKDHENGTGTNTYAALNSVY LMMNNQ
MRLLGMETMAWQEIRHAITILLTDGKSNMGGS PKTAVDHIRE
ILNINQKRNDYLDIYAIGVGKLDVDWRELNELGSKKDGERH
AFILODTKALHQVFEHMLDVSKLTDT ICGVGNMSANASDQE
RTPWHVTIKPKSQETCRGALISDOWVLTAAHCFRDGNDHSL
WRVNVGDPKSQWGKEFLIEKAVISPGEDVFAKKNQGILEEY
GDDIALLKLAQKVKMSTHARPICLPCTMEANLALRRPQGST
CRDHENELLNKQSVPAHEVALNGSKLNINLKMGVEWT SCAE
VVSQEKTMEPNLTDVREVVTDQFLCSGTQEDESPCKGESGG
AVFLERRFRFFQVGLVSWGLYNPCLGSADKNSRKRAPRSKV
PPPRDFHINLFRMQOPWLRQHLGDVLNEFLPL

26

RTX(H)*8-Bb_HC

QVQLQOQPGAELVKPGASVKMSCKASGYTEFTSYNMHWVKQT P
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVITVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVITCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFEL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGSGGGGKIVLDPSGSMNIYLVLDGSDSIGASNET
GAKKCLVNLIEKVASYGVKPRYGLVTYATYPKIWVKVSEAD
SSNADWVTKQLNEINYEDHKLKSGTNTKKALQAVY SMMSWP
DDVPPEGWNRTRHVIILMTDGLHNMGGDPITVIDEIRDLLY
IGKDRKNPREDYLDVYVEFGVGPLVNQVNINALASKKDNEQH
VEFKVKDMENLEDVEYQMIDESQSLSLCGMVWEHRKGTDYHK
QPWQAKISVIRPSKGHESCMGAVVSEYFVLTAAHCETVDDK
EHSIKVSVGGEKRDLEIEVVLEHPNYNINGKKEAGIPEEFYD
YDVALIKLKNKLKYGQTIRPICLPCTEGTTRALRLPPTTTC
QQOKEELLPAQDIKALFVSEEEKKLTRKEVY IKNGDKKGSC
ERDAQYAPGYDKVKDISEVVTPRFLCTGGVSPYADPNTCRG
DSGGPLIVHKRSRFIQVGVISWGVVDVCKNQKRQKQVPAHA
RDFHINLEFQVLPWLKEKLODEDLGEL
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27

RTX(H)*X-
MatCFD HC

QVQLOQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGESGGGGILGGREAEAHARPYMASVQLNGAHLCGG
VLVAEQWVLSAAHCLEDAADGKVQVLLGAHSLSQPEPSKRL
YDVLRAVPHPDSQPDTIDHDLLLLQLSEKATLGPAVRPLPW
QRVDRDVAPGTLCDVAGWGIVNHAGRRPDSLQHVLLPVLDR
ATCNRRTHHDGAITERLMCAESNRRDSCKGDSGGPLVCGGV
LEGVVTSGSRVCGNRKKPGIYTRVASYAAWIDSVLA

28

MatCFD-
RTX(H) HC

ILGGREAEAHARPYMASVQLNGAHLCGGVLVAEQWVLSAAH
CLEDAADGKVQVLLGAHSLSQPEPSKRLYDVLRAVPHPDSQ
PDTIDHDLLLLQLSEKATLGPAVRPLPWQRVDRDVAPGTLC
DVAGWGIVNHAGRRPDSLQHVLLPVLDRATCNRRTHHDGATI
TERLMCAESNRRDSCKGDSGGPLVCGGVLEGVVTSGSRVCG
NRKKPGIYTRVASYAAWIDSVLAGGGGSGGGGSGGGGQVQL
QQPGAELVKPGASVKMSCKASGYTEFTSYNMHWVKQT PGRGL
EWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQLSSL
TSEDSAVYYCARSTYYGGDWY FNVWGAGTTVTVSAASTKGP
SVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGALT
SGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFEFLEFPPK
PKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNA
KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKAL
PAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLV
KGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKL
TVDKSRWQQOGNVESCSVMHEALHNHYTQKSLSLSPGK

29

RTX(L)-
MatCFD LC

QIVLSQSPAILSASPGEKVIMTCRASSSVSY IHWEQQKPGS
SPKPWIYATSNLASGVPVRESGSGSGTSYSLTISRVEAEDA
ATYYCQOWTSNPPTEGGGTKLEIKRTVAAPSVEIFPPSDEQ
LKSGTASVVCLLNNEY PREAKVQWKVDNALQSGNSQESVTE
ODSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVT
KSEFNRGECGGGGSGGGGSGGGGILGGREAEAHARPYMASVQ
LNGAHLCGGVLVAEQWVLSAAHCLEDAADGKVQVLLGAHSL
SQPEPSKRLYDVLRAVPHPDSQPDTIDHDLLLLQLSEKATL
GPAVRPLPWQRVDRDVAPGTLCDVAGWGIVNHAGRRPDSLQ
HVLLPVLDRATCNRRTHHDGAITERLMCAESNRRDSCKGDS
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GGPLVCGGVLEGVVTSGSRVCGNRKKPGIYTRVASYAAWID
SVLA

30

MatCFD-
RTX(L) LC

ILGGREAEAHARPYMASVQLNGAHLCGGVLVAEQWVLSAAH
CLEDAADGKVQVLLGAHSLSQPEPSKRLYDVLRAVPHPDSQ
PDTIDHDLLLLQLSEKATLGPAVRPLPWQRVDRDVAPGTLC
DVAGWGIVNHAGRRPDSLQHVLLPVLDRATCNRRTHHDGAT
TERLMCAESNRRDSCKGDSGGPLVCGGVLEGVVTSGSRVCG
NRKKPGIYTRVASYAAWIDSVLAGGGGSGGGGSGGGGQIVL
SQSPATILSASPGEKVTMTCRASSSVSYIHWEQQKPGSSPKP
WIYATSNLASGVPVRESGSGSGTSYSLTISRVEAEDAATYY
COQOWTSNPPTEFGGGTKLEIKRTVAAPSVFIFPPSDEQLKSG
TASVVCLLNNFEYPREAKVQOWKVDNALQSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFEN
RGEC

31

MatCFDS2084A.
RTX(H) HC

ILGGREAEAHARPYMASVQLNGAHLCGGVLVAEQWVLSAAH
CLEDAADGKVQVLLGAHSLSQPEPSKRLYDVLRAVPHPDSQ
PDTIDHDLLLLQLSEKATLGPAVRPLPWQRVDRDVAPGTLC
DVAGWGIVNHAGRRPDSLQHVLLPVLDRATCNRRTHHDGATI
TERLMCAESNRRDSCKGDAGGPLVCGGVLEGVVTSGSRVCG
NRKKPGIYTRVASYAAWIDSVLAGGGGSGGGGSGGGGQVQL
QQPGAELVKPGASVKMSCKASGYTEFTSYNMHWVKQT PGRGL
EWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQLSSL
TSEDSAVYYCARSTYYGGDWY FNVWGAGTTVTVSAASTKGP
SVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGALT
SGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEFLEFPPK
PKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNA
KTKPREEQYNSTYRVVSVLTVLHQODWLNGKEYKCKVSNKAL
PAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLV
KGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKL
TVDKSRWQQOGNVESCSVMHEALHNHYTQKSLSLSPGK

32

ProCFD-
RTX(H) HC

APPRGRILGGREAEAHARPYMASVQLNGAHLCGGVLVAEQW
VLSAAHCLEDAADGKVQVLLGAHSLSQPEPSKRLYDVLRAV
PHPDSQPDTIDHDLLLLOLSEKATLGPAVRPLPWQRVDRDV
APGTLCDVAGWGIVNHAGRRPDSLQHVLLPVLDRATCNRRT
HHDGAITERLMCAESNRRDSCKGDSGGPLVCGGVLEGVVTS
GSRVCGNRKKPGIYTRVASYAAWIDSVLAGGGGSGGGGSGG
GGQVQLQQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQ
TPGRGLEWIGAIYPGNGDTSYNQKEFKGKATLTADKSSSTAY
MQLSSLTSEDSAVYYCARSTYYGGDWYFNVWGAGTTVTVSA
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSW
NSGALTSGVHTFPAVLQSSGLYSLSSVVITVPSSSLGTQTYT
CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSV
FLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDG

98
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VEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCK
VSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQV
SLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFE
FLYSKLTVDKSRWQQOGNVEFSCSVMHEALHNHYTQKSLSLSP
GK

33

RTX(H)K12 1Q,AK _
M2R444K HC

QVQLOQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TQGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVITVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGESGGGGQPCPYPMAPPNGHVSPVQAKYILKDSE'S
IFCETGYELLQGHLPLKSFTAVCQKDGSWDRPMPACSIVDC
GPPDDLPSGRVEYITGPGVITYKAVIQYSCEETEFYTMKVND
GKYVCEADGEWT SSKGEKSLPVCEPVCGLSARTTGGKIYGG
QOKAKPGDFPWQVLILGGTTAAGALLYDNWVLTAAHAVYEQK
HDASALDIRMGTLKRLSPHYTQAWSEAVFIHEGYTHDAGED
NDIALIKLNNKVVINSNITPICLPRKEAESFMRTDDIGTAS
GWGLTQRGFLARNLMYVDIPIVDHQKCTAAYEKPPYPRGSV
TANMLCAGLESGGKDSCRGDSGGALVFLDSETERWEVGGIV
SWGSMNCGEAGQYGVYTKVINYIPWIENIISDE

34

RTX(H)*%-
M2K3 17Q’R444K_HC

QVQLOQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVITVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGESGGGGQPCPYPMAPPNGHVSPVQAQYTILKDSE'S
IFCETGYELLQGHLPLKSFTAVCQKDGSWDRPMPACSIVDC
GPPDDLPSGRVEYITGPGVITYKAVIQYSCEETEFYTMKVND
GKYVCEADGEWTSSKGEKSLPVCEPVCGLSARTTGGKIYGG
QOKAKPGDFPWQVLILGGTTAAGALLYDNWVLTAAHAVYEQK
HDASALDIRMGTLKRLSPHYTQAWSEAVFIHEGYTHDAGED
NDIALIKLNNKVVINSNITPICLPRKEAESFMRTDDIGTAS

99
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GWGLTQRGFLARNLMYVDIPIVDHQKCTAAYEKPPYPRGSV
TANMLCAGLESGGKDSCRGDSGGALVFLDSETERWEVGGIV
SWGSMNCGEAGQYGVYTKVINYIPWIENIISDE

35 RTXGDMQ QVQLOQPGAELVKPGASVKMSCKASGYTEFTSYNMHWVKQT P

M2K32 1Q,R444K_HC

GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVITVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFEL
FPPKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFEL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGSGGGGQPCPYPMAPPNGHVSPVQAKYTILQDSE'S
IFCETGYELLQGHLPLKSFTAVCQKDGSWDRPMPACSIVDC
GPPDDLPSGRVEYITGPGVITYKAVIQYSCEETEFYTMKVND
GKYVCEADGEWT SSKGEKSLPVCEPVCGLSARTTGGKIYGG
QOKAKPGDEFPWQVLILGGTTAAGALLYDNWVLTAAHAVYEQK
HDASALDIRMGTLKRLSPHYTQAWSEAVEFIHEGYTHDAGED
NDIALIKLNNKVVINSNITPICLPRKEAESFMRTDDIGTAS
GWGLTQRGFLARNLMYVDIPIVDHQKCTAAYEKPPYPRGSV
TANMLCAGLESGGKDSCRGDSGGALVFLDSETERWEVGGIV
SWGSMNCGEAGQYGVYTKVINYIPWIENIISDE
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RTX(H)*X-
M2K342Q’R444K_HC

QVQLOQPGAELVKPGASVKMSCKASGYTEFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFEL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGSGGGGQPCPYPMAPPNGHVSPVQAKYTILKDSE'S
IFCETGYELLQGHLPLQSFTAVCQKDGSWDRPMPACSIVDC
GPPDDLPSGRVEYITGPGVITYKAVIQYSCEETEFYTMKVND
GKYVCEADGEWT SSKGEKSLPVCEPVCGLSARTTGGKIYGG
QOKAKPGDEFPWQVLILGGTTAAGALLYDNWVLTAAHAVYEQK
HDASALDIRMGTLKRLSPHYTQAWSEAVEFIHEGYTHDAGED
NDIALIKLNNKVVINSNITPICLPRKEAESFMRTDDIGTAS
GWGLTQRGFLARNLMYVDIPIVDHQKCTAAYEKPPYPRGSV
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TANMLCAGLESGGKDSCRGDSGGALVFLDSETERWEVGGIV
SWGSMNCGEAGQYGVYTKVINYIPWIENIISDF

37

RTX(H)*%-
M2K350Q’R444K_HC

QVQLOQPGAELVKPGASVKMSCKASGYTEFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVITVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGESGGGGQPCPYPMAPPNGHVSPVQAKYTILKDSE'S
IFCETGYELLQGHLPLKSFTAVCQQODGSWDRPMPACSIVDC
GPPDDLPSGRVEYITGPGVITYKAVIQYSCEETEFYTMKVND
GKYVCEADGEWT SSKGEKSLPVCEPVCGLSARTTGGKIYGG
QOKAKPGDFPWQVLILGGTTAAGALLYDNWVLTAAHAVYEQK
HDASALDIRMGTLKRLSPHYTQAWSEAVFIHEGYTHDAGED
NDIALIKLNNKVVINSNITPICLPRKEAESFMRTDDIGTAS
GWGLTQRGFLARNLMYVDIPIVDHQKCTAAYEKPPYPRGSV
TANMLCAGLESGGKDSCRGDSGGALVFLDSETERWEVGGIV
SWGSMNCGEAGQYGVYTKVINYIPWIENIISDFE

38

RTX(H)*%-
M2R3 56Q,R444K_HC

QVQLOQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQT P
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVITVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFEL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGESGGGGQPCPYPMAPPNGHVSPVQAKYTILKDSE'S
IFCETGYELLQGHLPLKSFTAVCQKDGSWDQPMPACSIVDC
GPPDDLPSGRVEYITGPGVITYKAVIQYSCEETEFYTMKVND
GKYVCEADGEWT SSKGEKSLPVCEPVCGLSARTTGGKIYGG
QOKAKPGDFPWQVLILGGTTAAGALLYDNWVLTAAHAVYEQK
HDASALDIRMGTLKRLSPHYTQAWSEAVFIHEGYTHDAGED
NDIALIKLNNKVVINSNITPICLPRKEAESFMRTDDIGTAS
GWGLTQRGFLARNLMYVDIPIVDHQKCTAAYEKPPYPRGSV
TANMLCAGLESGGKDSCRGDSGGALVFLDSETERWEVGGIV
SWGSMNCGEAGQYGVYTKVINYIPWIENIISDFE
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RTx(H)N297G,AK_
C1r3™Q HC

QVQLOQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYGSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGSGGGGIKCPQPKTLDEFTITONLQPQYQERDYFE
IATCKQGYQLIEGNQVLHSEFTAVCQDDGTWHRAMPRCKIQD
CGQPRNLPNGDFRYTTTMGVNTYKARTIQYYCHEPYYKMQTR
AGSRESEQGVYTCTAQGIWKNEQKGEKIPRCLPVCGKPVNP
VEQRQRITGGQOKAKMGNEPWQVEFTNIHGRGGGALLGDRWIL
TAAHTLYPKEHEAQSNASLDVEFLGHTNVEELMKLGNHPIRR
VSVHPDYRQDESYNFEGDIALLELENSVTLGPNLLPICLPD
NDTFYDLGLMGYVSGEFGVMEEKIAHDLREVRLPVANPQACE
NWLRGKNRMDVESQNMECAGHPSLKQDACQGDSGGVEFAVRD
PNTDRWVATGIVSWGIGCSRGYGEYTKVLNYVDWIKKEMEE
ED

40

RTx(H)N297G,AK_
C1r%Q_HC

QVQLOQPGAELVKPGASVKMSCKASGYTEFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVITVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYGSTYRVVSVLTVLHODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFFL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGSGGGGIKCPOPKTLDEFTITONLQPQYQEFRDYFE
IATCKQGYQLIEGNQVLHSEFTAVCQDDGTWHRAMPRCKIKD
CGQPONLPNGDFRYTTTMGVNTYKARIQYYCHEPYYKMQTR
AGSRESEQGVYTCTAQGIWKNEQKGEKIPRCLPVCGKPVNP
VEQRORITGGQKAKMGNEFPWQVEFTNIHGRGGGALLGDRWIL
TAAHTLYPKEHEAQSNASLDVFLGHTNVEELMKLGNHPIRR
VSVHPDYRQDESYNFEGDIALLELENSVTLGPNLLPICLPD
NDTFYDLGLMGYVSGFGVMEEKIAHDLREVRLPVANPQACE
NWLRGKNRMDVESQNMECAGHPSLKQDACQGDSGGVEFAVRD
PNTDRWVATGIVSWGIGCSRGYGEYTKVLNYVDWIKKEMEE
ED

102




WO 2023/060167

PCT/US2022/077663

41

RTx(H)N297G,AK_
C1s®303Q_HC

QVQLOQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYGSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGESGGGGMPCPKEDT PNSVWEPAQAKYVERDVVQI
TCLDGFEVVEGRVGATSEFYSTCQSNGKWSNSKLKCQPVDCG
IPESIENGKVEDPESTLFGSVIRYTCEEPYYYMENGGGGEY
HCAGNGSWVNEVLGPELPKCVPVCGVPREPFEEKQRIIGGS
DADIKNFPWQVEEFDNPWAGGALINEYWVLTAAHVVEGNREP
TMYVGSTSVQTSRLAKSKMLT PEHVFIHPGWKLLEVPEGRT
NEDNDIALVRLKDPVKMGPTVSPICLPGTSSDYNLMDGDLG
LISGWGRTEKRDRAVRLKAARLPVAPLRKCKEVKVEKPTAD
AEAYVEFTPNMICAGGEKGMDSCKGDSGGAFAVQDPNDKTKE
YAAGLVSWGPQCGTYGLYTRVKNYVDWIMKTMQENSTPRED

42

RTx(H)N297G,AK_
C1s®31Q_ HC

QVQLOQPGAELVKPGASVKMSCKASGYTEFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQOSSGLYSLSSVVITVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYGSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFFL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGESGGGGMPCPKEDT PNSVWEPAKAQYVERDVVQI
TCLDGFEVVEGRVGATSFYSTCQSNGKWSNSKLKCQPVDCG
IPESIENGKVEDPESTLEFGSVIRYTCEEPYYYMENGGGGEY
HCAGNGSWVNEVLGPELPKCVPVCGVPREPFEEKQRIIGGS
DADIKNFPWQVEEFDNPWAGGALINEYWVLTAAHVVEGNREP
TMYVGSTSVQTSRLAKSKMLT PEHVFIHPGWKLLEVPEGRT
NEDNDIALVRLKDPVKMGPTVSPICLPGTSSDYNLMDGDLG
LISGWGRTEKRDRAVRLKAARLPVAPLRKCKEVKVEKPTAD
AEAYVEFTPNMICAGGEKGMDSCKGDSGGAFAVQDPNDKTKE
YAAGLVSWGPQCGTYGLYTRVKNYVDWIMKTMQENSTPRED
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RTx(H)N297G,AK_
C1sP314Q HC

QVQLOQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQT P
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVITCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYGSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGESGGGGMPCPKEDT PNSVWEPAKAKYVEQDVVQI
TCLDGFEVVEGRVGATSEFYSTCQSNGKWSNSKLKCQPVDCG
IPESIENGKVEDPESTLFGSVIRYTCEEPYYYMENGGGGEY
HCAGNGSWVNEVLGPELPKCVPVCGVPREPFEEKQRIIGGS
DADIKNFPWQVEEFDNPWAGGALINEYWVLTAAHVVEGNREP
TMYVGSTSVQTSRLAKSKMLT PEHVFIHPGWKLLEVPEGRT
NEDNDIALVRLKDPVKMGPTVSPICLPGTSSDYNLMDGDLG
LISGWGRTEKRDRAVRLKAARLPVAPLRKCKEVKVEKPTAD
AEAYVEFTPNMICAGGEKGMDSCKGDSGGAFAVQDPNDKTKE
YAAGLVSWGPQCGTYGLYTRVKNYVDWIMKTMQENSTPRED

44

RTx(H)N297G,AK_
C1s?¥1Q HC

QVQLOQPGAELVKPGASVKMSCKASGYTEFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQOSSGLYSLSSVVITVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYGSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFFL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGESGGGGMPCPKEDT PNSVWEPAKAKYVERDVVQI
TCLDGFEVVEGQVGATSEFYSTCQSNGKWSNSKLKCQPVDCG
IPESIENGKVEDPESTLEFGSVIRYTCEEPYYYMENGGGGEY
HCAGNGSWVNEVLGPELPKCVPVCGVPREPFEEKQRIIGGS
DADIKNFPWQVEEFDNPWAGGALINEYWVLTAAHVVEGNREP
TMYVGSTSVQTSRLAKSKMLT PEHVFIHPGWKLLEVPEGRT
NEDNDIALVRLKDPVKMGPTVSPICLPGTSSDYNLMDGDLG
LISGWGRTEKRDRAVRLKAARLPVAPLRKCKEVKVEKPTAD
AEAYVEFTPNMICAGGEKGMDSCKGDSGGAFAVQDPNDKTKE
YAAGLVSWGPQCGTYGLYTRVKNYVDWIMKTMQENSTPRED
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RTx(H)N297G,AK_
C1s%3Q HC

QVQLOQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYGSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGESGGGGMPCPKEDT PNSVWEPAKAKYVERDVVQI
TCLDGFEVVEGRVGATSEFYSTCQSNGQWSNSKLKCQPVDCG
IPESIENGKVEDPESTLFGSVIRYTCEEPYYYMENGGGGEY
HCAGNGSWVNEVLGPELPKCVPVCGVPREPFEEKQRIIGGS
DADIKNFPWQVEEFDNPWAGGALINEYWVLTAAHVVEGNREP
TMYVGSTSVQTSRLAKSKMLT PEHVFIHPGWKLLEVPEGRT
NEDNDIALVRLKDPVKMGPTVSPICLPGTSSDYNLMDGDLG
LISGWGRTEKRDRAVRLKAARLPVAPLRKCKEVKVEKPTAD
AEAYVEFTPNMICAGGEKGMDSCKGDSGGAFAVQDPNDKTKE
YAAGLVSWGPQCGTYGLYTRVKNYVDWIMKTMQENSTPRED
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RTx(H)N297G,AK_
C1s®%1Q HC

QVQLOQPGAELVKPGASVKMSCKASGYTEFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQOSSGLYSLSSVVITVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYGSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGESGGGGMPCPKEDT PNSVWEPAKAKYVERDVVQI
TCLDGFEVVEGRVGATSEFYSTCQSNGKWSNSQLKCQPVDCG
IPESIENGKVEDPESTLEFGSVIRYTCEEPYYYMENGGGGEY
HCAGNGSWVNEVLGPELPKCVPVCGVPREPFEEKQRIIGGS
DADIKNFPWQVEEFDNPWAGGALINEYWVLTAAHVVEGNREP
TMYVGSTSVQTSRLAKSKMLT PEHVFIHPGWKLLEVPEGRT
NEDNDIALVRLKDPVKMGPTVSPICLPGTSSDYNLMDGDLG
LISGWGRTEKRDRAVRLKAARLPVAPLRKCKEVKVEKPTAD
AEAYVEFTPNMICAGGEKGMDSCKGDSGGAFAVQDPNDKTKE
YAAGLVSWGPQCGTYGLYTRVKNYVDWIMKTMQENSTPRED
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RTx(H)N297G,AK_
C1s®93Q_HC

QVQLOQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYGSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFFL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGESGGGGMPCPKEDT PNSVWEPAKAKYVERDVVQI
TCLDGFEVVEGRVGATSEFYSTCQSNGKWSNSKLQOCQPVDCG
IPESIENGKVEDPESTLFGSVIRYTCEEPYYYMENGGGGEY
HCAGNGSWVNEVLGPELPKCVPVCGVPREPFEEKQRIIGGS
DADIKNFPWQVEEFDNPWAGGALINEYWVLTAAHVVEGNREP
TMYVGSTSVQTSRLAKSKMLT PEHVFIHPGWKLLEVPEGRT
NEDNDIALVRLKDPVKMGPTVSPICLPGTSSDYNLMDGDLG
LISGWGRTEKRDRAVRLKAARLPVAPLRKCKEVKVEKPTAD
AEAYVEFTPNMICAGGEKGMDSCKGDSGGAFAVQDPNDKTKE
YAAGLVSWGPQCGTYGLYTRVKNYVDWIMKTMQENSTPRED

48

RTx(H)N297G,AK_
C1H#W HC

QVQLOQPGAELVKPGASVKMSCKASGYTEFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQOSSGLYSLSSVVITVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYGSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGESGGGGIKCPQPKTLDEFTITONLQPQYQERDYE
IATCKQGYQLIEGNQVLHSEFTAVCQDDGTWHRAMPRCKIKD
CGQPRNLPNGDFRYTTTMGVNTYKARTIQYYCHEPYYKMQTR
AGSRESEQGVYTCTAQGIWKNEQKGEKIPRCLPVCGKPVNP
VEQRQRITGGQOKAKMGNEPWQVEFTNIWGRGGGALLGDRWIL
TAAHTLYPKEHEAQSNASLDVEFLGHTNVEELMKLGNHPIRR
VSVHPDYRQDESYNFEGDIALLELENSVTLGPNLLPICLPD
NDTFYDLGLMGYVSGEFGVMEEKIAHDLREVRLPVANPQACE
NWLRGKNRMDVESQNMECAGHPSLKQDACQGDSGGVEFAVRD
PNTDRWVATGIVSWGIGCSRGYGEYTKVLNYVDWIKKEMEE
ED

106




WO 2023/060167

PCT/US2022/077663

49

RTx(H)N297G,AK_
C1 rG485W HC

QVQLOQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYGSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGSGGGGIKCPQPKTLDEFTITONLQPQYQERDYFE
IATCKQGYQLIEGNQVLHSEFTAVCQDDGTWHRAMPRCKIKD
CGQPRNLPNGDFRYTTTMGVNTYKARTIQYYCHEPYYKMQTR
AGSRESEQGVYTCTAQGIWKNEQKGEKIPRCLPVCGKPVNP
VEQRQRITGGQOKAKMGNEPWQVEFTNIHWRGGGALLGDRWIL
TAAHTLYPKEHEAQSNASLDVEFLGHTNVEELMKLGNHPIRR
VSVHPDYRQDESYNFEGDIALLELENSVTLGPNLLPICLPD
NDTFYDLGLMGYVSGEFGVMEEKIAHDLREVRLPVANPQACE
NWLRGKNRMDVESQNMECAGHPSLKQDACQGDSGGVEFAVRD
PNTDRWVATGIVSWGIGCSRGYGEYTKVLNYVDWIKKEMEE
ED
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RTx(H)N297G,AK_
C1rR4Y_HC

QVQLOQPGAELVKPGASVKMSCKASGYTEFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVITVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYGSTYRVVSVLTVLHODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFEL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGSGGGGIKCPOPKTLDEFTITONLQPQYQEFRDYFE
IATCKQGYQLIEGNQVLHSEFTAVCQDDGTWHRAMPRCKIKD
CGQPRNLPNGDFRYTTTMGVNTYKARIQYYCHEPYYKMQTR
AGSRESEQGVYTCTAQGIWKNEQKGEKIPRCLPVCGKPVNP
VEQRORITGGQKAKMGNEPWQVEFTNIHGWGGGALLGDRWIL
TAAHTLYPKEHEAQSNASLDVFLGHTNVEELMKLGNHPIRR
VSVHPDYRQDESYNFEGDIALLELENSVTLGPNLLPICLPD
NDTFYDLGLMGYVSGFGVMEEKIAHDLREVRLPVANPQACE
NWLRGKNRMDVESQNMECAGHPSLKQDACQGDSGGVEFAVRD
PNTDRWVATGIVSWGIGCSRGYGEYTKVLNYVDWIKKEMEE
ED
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51

RTx(H)N297G,AK_
Cl1 SD456W HC

QVQLOQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYGSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFFL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGESGGGGMPCPKEDT PNSVWEPAKAKYVERDVVQI
TCLDGFEVVEGRVGATSEFYSTCQSNGKWSNSKLKCQPVDCG
IPESIENGKVEDPESTLFGSVIRYTCEEPYYYMENGGGGEY
HCAGNGSWVNEVLGPELPKCVPVCGVPREPFEEKQRIIGGS
DADIKNFPWQVEFWNPWAGGALINEYWVLTAAHVVEGNREP
TMYVGSTSVQTSRLAKSKMLT PEHVFIHPGWKLLEVPEGRT
NEDNDIALVRLKDPVKMGPTVSPICLPGTSSDYNLMDGDLG
LISGWGRTEKRDRAVRLKAARLPVAPLRKCKEVKVEKPTAD
AEAYVEFTPNMICAGGEKGMDSCKGDSGGAFAVQDPNDKTKE
YAAGLVSWGPQCGTYGLYTRVKNYVDWIMKTMQENSTPRED

52

RTx(H)N297G,AK_
C1 SN457W HC

QVQLOQPGAELVKPGASVKMSCKASGYTEFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQOSSGLYSLSSVVITVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYGSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGESGGGGMPCPKEDT PNSVWEPAKAKYVERDVVQI
TCLDGFEVVEGRVGATSFYSTCQSNGKWSNSKLKCQPVDCG
IPESIENGKVEDPESTLEFGSVIRYTCEEPYYYMENGGGGEY
HCAGNGSWVNEVLGPELPKCVPVCGVPREPFEEKQRIIGGS
DADIKNFPWQVEEFDWPWAGGALINEYWVLTAAHVVEGNREP
TMYVGSTSVQTSRLAKSKMLT PEHVFIHPGWKLLEVPEGRT
NEDNDIALVRLKDPVKMGPTVSPICLPGTSSDYNLMDGDLG
LISGWGRTEKRDRAVRLKAARLPVAPLRKCKEVKVEKPTAD
AEAYVEFTPNMICAGGEKGMDSCKGDSGGAFAVQDPNDKTKE
YAAGLVSWGPQCGTYGLYTRVKNYVDWIMKTMQENSTPRED
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RTx(H)N297G,AK_
Cl1 SP458W HC

QVQLOQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYGSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGESGGGGMPCPKEDT PNSVWEPAKAKYVERDVVQI
TCLDGFEVVEGRVGATSEFYSTCQSNGKWSNSKLKCQPVDCG
IPESIENGKVEDPESTLFGSVIRYTCEEPYYYMENGGGGEY
HCAGNGSWVNEVLGPELPKCVPVCGVPREPFEEKQRIIGGS
DADIKNFPWQVEEFDNWWAGGALINEYWVLTAAHVVEGNREP
TMYVGSTSVQTSRLAKSKMLT PEHVFIHPGWKLLEVPEGRT
NEDNDIALVRLKDPVKMGPTVSPICLPGTSSDYNLMDGDLG
LISGWGRTEKRDRAVRLKAARLPVAPLRKCKEVKVEKPTAD
AEAYVEFTPNMICAGGEKGMDSCKGDSGGAFAVQDPNDKTKE
YAAGLVSWGPQCGTYGLYTRVKNYVDWIMKTMQENSTPRED

54

RTX( H )N297G,AK_H C

QVQLOQPGAELVKPGASVKMSCKASGYTEFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQOSSGLYSLSSVVITVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYGSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPG

55

RTX(H)K21Q_HC

QVQLOQPGAELVKPGASVKMSCKASGYTEFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TQGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVITVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFEL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGK
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RTX(H)<2108€_HC

QVQLOQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQTP
GRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSSTAYMQ
LSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTTVTVSAAS
TQGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPG

57

MASP-2 CCP1/2SP

QPCPYPMAPPNGHVSPVQAKYILKDSEFSIFCETGYELLQGH
LPLKSFTAVCQKDGSWDRPMPACSIVDCGPPDDLPSGRVEY
ITGPGVITYKAVIQYSCEETFYTMKVNDGKYVCEADGEWT S
SKGEKSLPVCEPVCGLSARTTGGRIYGGQKAKPGDEFPWQVL
ILGGTTAAGALLYDNWVLTAAHAVYEQKHDASALDIRMGTL
KRLSPHYTQAWSEAVEFIHEGYTHDAGEFDNDIALIKLNNKVV
INSNITPICLPRKEAESFMRTDDIGTASGWGLTQRGEFLARN
IMYVDIPIVDHQKCTAAYEKPPYPRGSVTANMLCAGLESGG
KDSCRGDSGGALVFLDSETERWEVGGIVSWGSMNCGEAGQY
GVYTKVINYIPWIENIISDF

58

MASP-2 R444K
CCP1/25P

QPCPYPMAPPNGHVSPVQAKYILKDSEFSIFCETGYELLQGH
LPLKSFTAVCQKDGSWDRPMPACSIVDCGPPDDLPSGRVEY
ITGPGVITYKAVIQYSCEETFYTMKVNDGKYVCEADGEWTS
SKGEKSLPVCEPVCGLSARTTGGKIYGGQKAKPGDEPWQVL
ILGGTTAAGALLYDNWVLTAAHAVYEQKHDASALDIRMGTL
KRLSPHYTQAWSEAVEFIHEGYTHDAGEFDNDIALIKLNNKVV
INSNITPICLPRKEAESFMRTDDIGTASGWGLTQRGEFLARN
IMYVDIPIVDHQKCTAAYEKPPYPRGSVTANMLCAGLESGG
KDSCRGDSGGALVEFLDSETERWEVGGIVSWGSMNCGEAGQY
GVYTKVINYIPWIENIISDF

59

MASP-2 R444Q
CCP1/25P

QPCPYPMAPPNGHVSPVQAKY ILKDSEFSIFCETGYELLQGH
LPLKSFTAVCQKDGSWDRPMPACSIVDCGPPDDLPSGRVEY
ITGPGVITYKAVIQYSCEETFYTMKVNDGKYVCEADGEWT S
SKGEKSLPVCEPVCGLSARTTGGQIYGGQKAKPGDEFPWQVL
ILGGTTAAGALLYDNWVLTAAHAVYEQKHDASALDIRMGTL
KRLSPHYTQAWSEAVFIHEGYTHDAGEFDNDIALIKLNNKVV
INSNITPICLPRKEAESFMRTDDIGTASGWGLTQRGEFLARN
IMYVDIPIVDHQKCTAAYEKPPYPRGSVTANMLCAGLESGG
KDSCRGDSGGALVEFLDSETERWEVGGIVSWGSMNCGEAGQY
GVYTKVINYIPWIENIISDF
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60

MASP-2 S6334
CCP1/25P

QPCPYPMAPPNGHVSPVQAKY ILKDSEFSIFCETGYELLQGH
LPLKSFTAVCQKDGSWDRPMPACSIVDCGPPDDLPSGRVEY
ITGPGVITYKAVIQYSCEETEFYTMKVNDGKYVCEADGEWTS
SKGEKSLPVCEPVCGLSARTTGGRIYGGQKAKPGDEFPWQVL
ILGGTTAAGALLYDNWVLTAAHAVYEQKHDASALDIRMGTL
KRLSPHYTQAWSEAVEFIHEGYTHDAGEDNDIALTIKLNNKVV
INSNITPICLPRKEAESFMRTDDIGTASGWGLTQRGEFLARN
IMYVDIPIVDHQKCTAAYEKPPYPRGSVTANMLCAGLESGG
KDSCRGDAGGALVFLDSETERWEVGGIVSWGSMNCGEAGQY
GVYTKVINYIPWIENIISDF

61

MASP-2 K317Q,R444K
CCP1/2SP

QPCPYPMAPPNGHVSPVQAQYILKDSEFSIFCETGYELLQGH
LPLKSFTAVCQKDGSWDRPMPACSIVDCGPPDDLPSGRVEY
ITGPGVITYKAVIQYSCEETEFYTMKVNDGKYVCEADGEWTS
SKGEKSLPVCEPVCGLSARTTGGKIYGGQKAKPGDEFPWQVL
ILGGTTAAGALLYDNWVLTAAHAVYEQKHDASALDIRMGTL
KRLSPHYTQAWSEAVEIHEGYTHDAGEDNDIALTIKLNNKVV
INSNITPICLPRKEAESFMRTDDIGTASGWGLTQRGEFLARN
IMYVDIPIVDHQKCTAAYEKPPYPRGSVTANMLCAGLESGG
KDSCRGDSGGALVFLDSETERWEVGGIVSWGSMNCGEAGQY
GVYTKVINYIPWIENIISDF

62

MASP-2 K321Q,R444K
CCP1/2SP

QPCPYPMAPPNGHVSPVQAKYILODSEFSIFCETGYELLQGH
LPLKSFTAVCQKDGSWDRPMPACSIVDCGPPDDLPSGRVEY
ITGPGVITYKAVIQYSCEETEFYTMKVNDGKYVCEADGEWTS
SKGEKSLPVCEPVCGLSARTTGGKIYGGQKAKPGDEFPWQVL
ILGGTTAAGALLYDNWVLTAAHAVYEQKHDASALDIRMGTL
KRLSPHYTQAWSEAVEIHEGYTHDAGEDNDIALTIKLNNKVV
INSNITPICLPRKEAESFMRTDDIGTASGWGLTQRGEFLARN
IMYVDIPIVDHQKCTAAYEKPPYPRGSVTANMLCAGLESGG
KDSCRGDSGGALVFEFLDSETERWEVGGIVSWGSMNCGEAGQY
GVYTKVINYIPWIENIISDF

63

MASP-2 K342Q,R444K
CCP1/2SP

QPCPYPMAPPNGHVSPVQAKYILKDSEFSIFCETGYELLQGH
LPLOSFTAVCQKDGSWDRPMPACSIVDCGPPDDLPSGRVEY
ITGPGVITYKAVIQYSCEETEFYTMKVNDGKYVCEADGEWTS
SKGEKSLPVCEPVCGLSARTTGGKIYGGQKAKPGDEFPWQVL
ILGGTTAAGALLYDNWVLTAAHAVYEQKHDASALDIRMGTL
KRLSPHYTQAWSEAVEIHEGYTHDAGEDNDIALIKLNNKVV
INSNITPICLPRKEAESFMRTDDIGTASGWGLTQRGEFLARN
IMYVDIPIVDHQKCTAAYEKPPYPRGSVTANMLCAGLESGG
KDSCRGDSGGALVFEFLDSETERWEVGGIVSWGSMNCGEAGQY
GVYTKVINYIPWIENIISDF

64

MASP-2 K350Q,R444K
CCP1/2SP

QPCPYPMAPPNGHVSPVQAKYILKDSEFSIFCETGYELLQGH
LPLKSFTAVCQQDGSWDRPMPACSIVDCGPPDDLPSGRVEY
ITGPGVITYKAVIQYSCEETFYTMKVNDGKYVCEADGEWTS
SKGEKSLPVCEPVCGLSARTTGGKIYGGQKAKPGDEFPWQVL
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ILGGTTAAGALLYDNWVLTAAHAVYEQKHDASALDIRMGTL
KRLSPHYTQAWSEAVEFIHEGYTHDAGEDNDIALIKLNNKVV
INSNITPICLPRKEAESFMRTDDIGTASGWGLTQRGELARN
IMYVDIPIVDHQKCTAAYEKPPYPRGSVTANMLCAGLESGG
KDSCRGDSGGALVFEFLDSETERWEVGGIVSWGSMNCGEAGQY
GVYTKVINYIPWIENIISDFE

65

MASP-2 R356Q,R444K
CCP1/2SP

QPCPYPMAPPNGHVSPVQAKYILKDSEFSIFCETGYELLQGH
LPLKSFTAVCQKDGSWDQPMPACSIVDCGPPDDLPSGRVEY
ITGPGVTITYKAVIQYSCEETEFYTMKVNDGKYVCEADGEWTS
SKGEKSLPVCEPVCGLSARTTGGKIYGGQKAKPGDEPWQVL
ILGGTTAAGALLYDNWVLTAAHAVYEQKHDASALDIRMGTL
KRLSPHYTQAWSEAVFIHEGYTHDAGEDNDIALIKLNNKVV
INSNITPICLPRKEAESFMRTDDIGTASGWGLTQRGELARN
IMYVDIPIVDHQKCTAAYEKPPYPRGSVTANMLCAGLESGG
KDSCRGDSGGALVFLDSETERWEVGGIVSWGSMNCGEAGQY
GVYTKVINYIPWIENIISDFE

66

MASP-3 CCP1/2SP

NECPELQPPVHGKIEPSQAKYFFKDQVLVSCDTGYKVLKDN
VEMDTFQIECLKDGTWSNKIPTCKIVDCRAPGELEHGLITE
STRNNLTTYKSEIKYSCQEPYYKMLNNNTGIYTCSAQGVWM
NKVLGRSLPTCLPECGQPSRSLPSLVKRIIGGRNAEPGLEP
WOALIVVEDTSRVPNDKWEGSGALLSASWILTAAHVLRSQR
RDTTVIPVSKEHVTVYLGLHDVRDKSGAVNSSAARVVLHPD
FNIONYNHDIALVQLQEPVPLGPHVMPVCLPRLEPEGPAPH
MLGLVAGWGISNPNVIVDEITSSGTRTLSDVLQYVKLPVVP
HAECKTSYESRSGNYSVTENMECAGYYEGGKDTCLGDSGGA
FVIFDDLSQRWVVQGLVSWGGPEECGSKQVYGVYTKVSNYV
DWVWEQMGLPQSVVEPQVER

67

MASP-1 CCP1/2SP

NECPELQPPVHGKIEPSQAKYFFKDQVLVSCDTGYKVLKDN
VEMDTFQIECLKDGTWSNKIPTCKIVDCRAPGELEHGLITE
STRNNLTTYKSETIKYSCQEPYYKMLNNNTGIYTCSAQGVWM
NKVLGRSLPTCLPVCGLPKFSRKLMARIEFNGRPAQKGTT PW
IAMLSHLNGQPFCGGSLLGSSWIVTAAHCLHQSLDPEDPTL
RDSDLLSPSDEFKIILGKHWRLRSDENEQHLGVKHTTLHPQY
DPNTFENDVALVELLESPVLNAFVMPICLPEGPQQEGAMVI
VSGWGKQFLOQRFPETLMEIETPIVDHSTCQKAYAPLKKKVT
RDMICAGEKEGGKDACAGDSGGPMVT LNRERGQWYLVGTVS
WGDDCGKKDRYGVYSYIHHNKDWIQRVTGVRN

68

MASP-1 R504Q
CCP1/25P

NECPELQPPVHGKIEPSQAKYFFKDQVLVSCDTGYKVLKDN
VEMDTFQIECLKDGTWSNKIPTCKIVDCRAPGELEHGLITE
STRNNLTTYKSEIKYSCQEPYYKMLNNNTGIYTCSAQGVWM
NKVLGRSLPTCLPVCGLPKEFSRKLMARIEFNGRPAQKGTT PW
IAMLSHLNGQPFCGGSLLGSSWIVTAAHCLHQSLDPEDPTL
ODSDLLSPSDFKIILGKHWRLRSDENEQHLGVKHTTLHPQY
DPNTFENDVALVELLESPVLNAFVMPICLPEGPQQEGAMVI
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VSGWGKQFLOQRFPETLMEIETPIVDHSTCQKAYAPLKKKVT
RDMICAGEKEGGKDACAGDSGGPMVTLNRERGQWYLVGTVS
WGDDCGKKDRYGVYSYTIHHNKDWIQRVTGVRN

69

C1r CCP1/2SP

IKCPQPKTLDEFTITIQNLQPQYQFRDYFTATCKQGYQLIEG
NQVLHSFTAVCODDGTWHRAMPRCKIKDCGQPRNLPNGDER
YTTTMGVNTYKARIQYYCHEPYYKMQTRAGSRESEQGVYTC
TAQGIWKNEQKGEKIPRCLPVCGKPVNPVEQRQRIIGGQKA
KMGNFPWQVEFTNIHGRGGGALLGDRWILTAAHTLY PKEHEA
QSNASLDVFLGHTNVEELMKLGNHPIRRVSVHPDYRQDESY
NFEGDIALLELENSVTLGPNLLPICLPDNDTEFYDLGLMGYV
SGFGVMEEKIAHDLREVRLPVANPOQACENWLRGKNRMDVES
ONMFCAGHPSLKQDACQGDSGGVFAVRDPNTDRWVATGIVS
WGIGCSRGYGEFYTKVLNYVDWIKKEMEEED

70

C1r*374a.ccp1/2SP

IKCPQPKTLDEFTITIQNLQPQYQFRDYFTATCKQGYQLIEG
NQVLHSFTAVCODDGTWHRAMPRCKIQDCGQPRNLPNGDFER
YTTTMGVNTYKARIQYYCHEPYYKMQTRAGSRESEQGVYTC
TAQGIWKNEQKGEKIPRCLPVCGKPVNPVEQRQRIIGGQKA
KMGNFPWQVEFTNIHGRGGGALLGDRWILTAAHTLY PKEHEA
QSNASLDVFLGHTNVEELMKLGNHPIRRVSVHPDYRQDESY
NFEGDIALLELENSVTLGPNLLPICLPDNDTEFYDLGLMGYV
SGFGVMEEKIAHDLREVRLPVANPOQACENWLRGKNRMDVES
QONMFEFCAGHPSLKQDACQGDSGGVFAVRDPNT DRWVATGIVS
WGIGCSRGYGEFYTKVLNYVDWIKKEMEEED

71

C1rR380Q CCP1/2SP

IKCPQPKTLDEFTITIQNLQPQYQFRDYFTIATCKQGYQLIEG
NQVLHSFTAVCQODDGTWHRAMPRCKIKDCGQPONLPNGDFER
YTTTMGVNTYKARIQYYCHEPYYKMQTRAGSRESEQGVYTC
TAQGIWKNEQKGEKIPRCLPVCGKPVNPVEQRQRIIGGQKA
KMGNFPWQVEFTNIHGRGGGALLGDRWILTAAHTLY PKEHEA
QSNASLDVFLGHTNVEELMKLGNHPIRRVSVHPDYRQDESY
NFEGDIALLELENSVTLGPNLLPICLPDNDTEFYDLGLMGYV
SGFGVMEEKIAHDLREVRLPVANPQACENWLRGKNRMDVE'S
ONMEFCAGHPSLKQDACQGDSGGVEFAVRDPNT DRWVATGIVS
WGIGCSRGYGEYTKVLNYVDWIKKEMEEED

72

C1rH484W cCp1/2SpP

IKCPQPKTLDEFTITIQNLQPQYQFRDYFTIATCKQGYQLIEG
NQVLHSFTAVCQODDGTWHRAMPRCKIKDCGQPRNLPNGDEFR
YTTTMGVNTYKARIQYYCHEPYYKMQTRAGSRESEQGVYTC
TAQGIWKNEQKGEKIPRCLPVCGKPVNPVEQRQRIIGGQKA
KMGNFPWQVEFTNIWGRGGGALLGDRWILTAAHTLY PKEHEA
QOSNASLDVFLGHTNVEELMKLGNHPIRRVSVHPDYRQDESY
NFEGDIALLELENSVTLGPNLLPICLPDNDTEFYDLGLMGYV
SGFGVMEEKIAHDLREVRLPVANPOQACENWLRGKNRMDVES
ONMEFCAGHPSLKQDACQGDSGGVEFAVRDPNT DRWVATGIVS
WGIGCSRGYGEFYTKVLNYVDWIKKEMEEED
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73

C1rG485W Cccp1/2SP

IKCPQPKTLDEFTITIQONLQPQYQFRDYFTIATCKQGYQLIEG
NQVLHSFTAVCQODDGTWHRAMPRCKIKDCGQPRNLPNGDFR
YTTTMGVNTYKARIQYYCHEPYYKMQTRAGSRESEQGVYTC
TAQGIWKNEQKGEKIPRCLPVCGKPVNPVEQRQRI IGGQKA
KMGNFPWQVEFTNIHWRGGGALLGDRWILTAAHTLY PKEHEA
QOSNASLDVFLGHTNVEELMKLGNHPIRRVSVHPDYRQDESY
NFEGDIALLELENSVTLGPNLLPICLPDNDTEFYDLGLMGYV
SGFGVMEEKIAHDLREVRLPVANPOQACENWLRGKNRMDVES
ONMFCAGHPSLKQDACQGDSGGVEFAVRDPNT DRWVATGIVS
WGIGCSRGYGEFYTKVLNYVDWIKKEMEEED

74

C1rR488W cCp1/2SP

IKCPQPKTLDEFTITIQONLQPQYQFRDYFTATCKQGYQLIEG
NQVLHSFTAVCQODDGTWHRAMPRCKIKDCGQPRNLPNGDFR
YTTTMGVNTYKARIQYYCHEPYYKMQTRAGSRESEQGVYTC
TAQGIWKNEQKGEKIPRCLPVCGKPVNPVEQRQRI IGGQKA
KMGNFPWQVEFTNIHGWGGGALLGDRWILTAAHTLY PKEHEA
QOSNASLDVFLGHTNVEELMKLGNHPIRRVSVHPDYRQDESY
NFEGDIALLELENSVTLGPNLLPICLPDNDTEFYDLGLMGYV
SGFGVMEEKIAHDLREVRLPVANPQACENWLRGKNRMDVES
ONMFCAGHPSLKQDACQGDSGGVEFAVRDPNT DRWVATGIVS
WGIGCSRGYGEFYTKVLNYVDWIKKEMEEED
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CGQPRNLPNGDFRYTTTMGVNTYKARIQYYCHEPYYKMQTR
AGSRESEQGVYTCTAQGIWKNEQKGEKIPRCLPVCGKPVNP
VEQRQRITGGQKAKMGNEFPWQVEFTNIHGRGGGALLGDRWIL
TAAHTLYPKEHEAQSNASLDVFLGHTNVEELMKLGNHPIRR
VSVHPDYRQDESYNFEGDIALLELENSVTLGPNLLPICLPD
NDTFYDLGLMGYVSGFGVMEEKIAHDLREVRLPVANPQACE
NWLRGKNRMDVESQNMECAGHPSLKQDACQGDSGGVEFAVRD
PNTDRWVATGIVSWGIGCSRGYGEYTKVLNYVDWIKKEMEE
ED

108

aN19(H)*K-
Clr HC

EVQLVESGGGLVQPKGSLKLSCAASGEFTFNMYVMNWVRQAP
GKGLEWVARIRSKSYNFGTYYADSVKDRETISRDDSQSVLY
LTMNNLKTEDTAMYYCVRLDDDFAYWGPGTLVTVSSASTKG
PSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNH
KPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVELEPP
KPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKA
LPAPTEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCL
VKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFLYSK
LTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLS PGGGGG

121
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SGGGGSGGGGIKCPQPKTLDEFTITIQONLQPQYQEFRDYEFTAT
CKOQGYQLTIEGNQVLHSFTAVCQDDGTWHRAMPRCKIKDCGQ
PRNLPNGDEFRYTTTMGVNTYKARIQYYCHEPYYKMQTRAGS
RESEQGVYTCTAQGIWKNEQKGEKIPRCLPVCGKPVNPVEQ
RORITGGOKAKMGNEPWQVETNIHGRGGGALLGDRWILTAA
HTLYPKEHEAQSNASLDVEFLGHTNVEELMKLGNHPIRRVSV
HPDYRQDESYNFEGDIALLELENSVTLGPNLLPICLPDNDT
FYDLGLMGYVSGFGVMEEKIAHDLREVRLPVANPQACENWL
RGKNRMDVESQNMFCAGHPSLKQDACQGDSGGVFAVRDPNT
DRWVATGIVSWGIGCSRGYGEFYTKVLNYVDWIKKEMEEED

109

aN5(H)**-C1r HC

EVOQLOQSGAELVRPGALVKLSCKASGEFNIKDY YMHWVRQRP
EQGLEWIGWIDPENGNTIYDPKFQGKASITADTSSNTAYLQ
LSSLTSEDTAVYYCAYRSTMITTGAMDYWGQGTSVTVSSAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVITCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGSGGGGIKCPQPKTLDEFTITONLQPQYQERDYFE
IATCKQGYQLIEGNQVLHSEFTAVCQDDGTWHRAMPRCKIKD
CGQPRNLPNGDFRYTTTMGVNTYKARTIQYYCHEPYYKMQTR
AGSRESEQGVYTCTAQGIWKNEQKGEKIPRCLPVCGKPVNP
VEQRQRITGGOKAKMGNEPWQVEFTNIHGRGGGALLGDRWIL
TAAHTLYPKEHEAQSNASLDVFLGHTNVEELMKLGNHPIRR
VSVHPDYRQDESYNFEGDIALLELENSVTLGPNLLPICLPD
NDTFYDLGLMGYVSGEFGVMEEKIAHDLREVRLPVANPQACE
NWLRGKNRMDVESQNMECAGHPSLKQDACQGDSGGVEFAVRD
PNTDRWVATGIVSWGIGCSRGYGEYTKVLNYVDWIKKEMEE
ED

110

aN7(H)**-Cls_HC

EVQLOQSGAELVRPGALVKLSCKASGEFNIKDEFYMHWVKQRP
DOGLEWIGWIDPENDNTIYDPKEQGKASITADTSSNTAYLQ
LSSLTSEDTAVYYCAYRSPMITTGAMDFWGPGTSVTVSSAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVITVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFEL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGSGGGGMPCPKEDT PNSVWEPAKAKYVERDVVQI

122
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TCLDGFEVVEGRVGATSEFYSTCQSNGKWSNSKLKCQPVDCG
IPESIENGKVEDPESTLEFGSVIRYTCEEPYYYMENGGGGEY
HCAGNGSWVNEVLGPELPKCVPVCGVPREPFEEKQRITIGGS
DADIKNFPWQVEEFDNPWAGGALINEYWVLTAAHVVEGNREP
TMYVGSTSVQTSRLAKSKMLT PEHVEFIHPGWKLLEVPEGRT
NEDNDIALVRLKDPVKMGPTVSPICLPGTSSDYNLMDGDLG
LISGWGRTEKRDRAVRLKAARLPVAPLRKCKEVKVEKPTAD
AEAYVEFTPNMICAGGEKGMDSCKGDSGGAFAVQDPNDKTKE
YAAGLVSWGPQCGTYGLYTRVKNYVDWIMKTMQENSTPRED

111

aN19(H)*¥-
Cls_ HC

EVQLVESGGGLVQPKGSLKLSCAASGEFTEFNMYVMNWVRQAP
GKGLEWVARIRSKSYNFGTYYADSVKDRFTISRDDSQSVLY
LTMNNLKTEDTAMYYCVRLDDDFAYWGPGTLVTVSSASTKG
PSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY ICNVNH
KPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFELEPP
KPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKA
LPAPTEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCL
VKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFELYSK
LTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGGGGG
SGGGGSGGGGMPCPKEDT PNSVWEPAKAKYVERDVVQITCL
DGFEVVEGRVGATSEYSTCQSNGKWSNSKLKCQPVDCGIPE
SIENGKVEDPESTLFGSVIRYTCEEPYYYMENGGGGEYHCA
GNGSWVNEVLGPELPKCVPVCGVPREPFEEKQRITIGGSDAD
IKNFPWOVEFDNPWAGGALINEYWVLTAAHVVEGNREPTMY
VGSTSVQTSRLAKSKMLTPEHVEFIHPGWKLLEVPEGRTNED
NDIALVRLKDPVKMGPTVSPICLPGTSSDYNLMDGDLGLIS
GWGRTEKRDRAVRLKAARLPVAPLRKCKEVKVEKPTADAEA
YVEFTPNMICAGGEKGMDSCKGDSGGAFAVQDPNDKTKEYAA
GLVSWGPQCGTYGLYTRVKNYVDWIMKTMQENSTPRED

112

aN5(H)**-C1s_HC

EVOLOQSGAELVRPGALVKLSCKASGEFNIKDYYMHWVRQRP
EQGLEWIGWIDPENGNTIYDPKFQGKASITADTSSNTAYLQ
LSSLTSEDTAVYYCAYRSTMITTGAMDYWGQGTSVTVSSAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVITVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFFL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGG
GGGSGGGGSGGGGMPCPKEDT PNSVWEPAKAKYVERDVVQT
TCLDGFEVVEGRVGATSEFYSTCQSNGKWSNSKLKCQPVDCG
IPESIENGKVEDPESTLFGSVIRYTCEEPYYYMENGGGGEY

123
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HCAGNGSWVNEVLGPELPKCVPVCGVPREPFEEKQRIIGGS
DADIKNFPWQVEFDNPWAGGALINEYWVLTAAHVVEGNREP
TMYVGSTSVQTSRLAKSKMLT PEHVEFIHPGWKLLEVPEGRT
NEDNDIALVRLKDPVKMGPTVSPICLPGTSSDYNLMDGDLG
LISGWGRTEKRDRAVRLKAARLPVAPLRKCKEVKVEKPTAD
AEAYVEFTPNMICAGGEKGMDSCKGDSGGAFAVQDPNDKTKE
YAAGLVSWGPQCGTYGLYTRVKNYVDWIMKTMQENSTPRED

113

aN7(H)2€ HC

EVOLOQSGAELVRPGALVKLSCKASGEFNIKDEFYMHWVKQRP
DOGLEWIGWIDPENDNTIYDPKEFQGKASITADTSSNTAYLQ
LSSLTSEDTAVYYCAYRSPMITTGAMDEWGPGTSVTVSSAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVITVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFEL
YSKLTVDKSRWOQGNVESCSVMHEALHNHYTQKSLSLSPG

114

aN19(H) % HC

EVQLVESGGGLVQPKGSLKLSCAASGEFTEFNMYVMNWVRQAP
GKGLEWVARIRSKSYNFGTYYADSVKDRETISRDDSQSVLY
LTMNNLKTEDTAMYYCVRLDDDFAYWGPGTLVTVSSASTKG
PSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTIVPSSSLGTQTYICNVNH
KPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVELEPP
KPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKA
LPAPTEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCL
VKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFELYSK
LTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLS PG

115

aN5(H) € HC

EVOLOQSGAELVRPGALVKLSCKASGEFNIKDYYMHWVRQRP
EQGLEWIGWIDPENGNTIYDPKFQGKASITADTSSNTAYLQ
LSSLTSEDTAVYYCAYRSTMITTGAMDYWGQGTSVTVSSAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVITVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEL
FPPKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFFEL
YSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPG

116

aN19(H)*k-
M2R444K HC

EVQLVESGGGLVQPKGSLKLSCAASGEFTEFNMYVMNWVRQAP
GKGLEWVARIRSKSYNFGTYYADSVKDRFTISRDDSQSVLY
LTMNNLKTEDTAMYYCVRLDDDFAYWGPGTLVTVSSASTKG
PSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGAL

124
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TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY ICNVNH
KPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVELEPP
KPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKA
LPAPTEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCL
VKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFELYSK
LTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGGGGG
SGGGGSGGGGQPCPYPMAPPNGHVSPVQAKYILKDSESIEC
ETGYELLQGHLPLKSFTAVCQKDGSWDRPMPACSIVDCGPP
DDLPSGRVEYITGPGVITYKAVIQYSCEETFYTMKVNDGKY
VCEADGEFWTSSKGEKSLPVCEPVCGLSARTTGGKIYGGQKA
KPGDFPWQVLILGGTTAAGALLYDNWVLTAAHAVYEQKHDA
SALDIRMGTLKRLSPHYTQAWSEAVFIHEGYTHDAGEDNDI
ALTIKLNNKVVINSNITPICLPRKEAESFMRTDDIGTASGWG
LTQRGFLARNLMYVDIPIVDHQKCTAAYEKPPYPRGSVTAN
MLCAGLESGGKDSCRGDSGGALVEFLDSETERWEVGGIVSWG
SMNCGEAGQYGVYTKVINYIPWIENIISDE

117

aN19(H)*k-M3_HC

EVQLVESGGGLVQPKGSLKLSCAASGEFTFNMYVMNWVRQAP
GKGLEWVARIRSKSYNFGTYYADSVKDRETISRDDSQSVLY
LTMNNLKTEDTAMYYCVRLDDDFAYWGPGTLVTVSSASTKG
PSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNH
KPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVELEPP
KPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKA
LPAPTEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCL
VKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFLYSK
LTVDKSRWQQOGNVESCSVMHEALHNHYTQKSLSLS PGGGGG
SGGGGSGGGGNECPELQPPVHGKIEPSQAKY FFKDQVLVSC
DTGYKVLKDNVEMDTFQIECLKDGTWSNKIPTCKIVDCRAP
GELEHGLITEFSTRNNLTTYKSEIKYSCQEPYYKMLNNNTGT
YTCSAQGVWMNKVLGRSLPTCLPECGQPSRSLPSLVKRIIG
GRNAEPGLFPWQALIVVEDTSRVPNDKWEFGSGALLSASWIL
TAAHVLRSQRRDTTVIPVSKEHVTVYLGLHDVRDKSGAVNS
SAARVVLHPDENIQNYNHDIALVQLQEPVPLGPHVMPVCLP
RLEPEGPAPHMLGLVAGWGISNPNVTVDEIISSGTRTLSDV
LOYVKLPVVPHAECKTSYESRSGNYSVTENMFCAGYYEGGK
DTCLGDSGGAFVIFDDLSQRWVVQGLVSWGGPEECGSKQVY
GVYTKVSNYVDWVWEQMGLPQSVVEPQVER

118

MatCFD-
aN19(H) HC

ILGGREAEAHARPYMASVQLNGAHLCGGVLVAEQWVLSAAH
CLEDAADGKVQVLLGAHSLSQPEPSKRLYDVLRAVPHPDSQ
PDTIDHDLLLLQLSEKATLGPAVRPLPWQRVDRDVAPGTLC

125




PCT/US2022/077663

DVAGWGIVNHAGRRPDSLQHVLLPVLDRATCNRRTHHDGAT
TERLMCAESNRRDSCKGDSGGPLVCGGVLEGVVTSGSRVCG
NRKKPGIYTRVASYAAWIDSVLAGGGGSGGGGSGGGGEVQL
VESGGGLVQPKGSLKLSCAASGEFTFNMYVMNWVRQAPGKGL
EWVARIRSKSYNFGTYYADSVKDRFTISRDDSQSVLYLTMN
NLKTEDTAMYYCVRLDDDFAYWGPGTLVTVSSASTKGPSVE
PLAPSSKSTSGGTAALGCLVKDYFPEPVITVSWNSGALTSGV
HTFPAVLQOSSGLYSLSSVVIVPSSSLGTQTYICNVNHKPSN
TKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVEFLEFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAP
IEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGE
YPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFLYSKLTVD
KSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGK

APPRGRILGGREAEAHARPYMASVQLNGAHLCGGVLVAEQW
VLSAAHCLEDAADGKVQVLLGAHSLSQPEPSKRLYDVLRAV
PHPDSQPDTIDHDLLLLQLSEKATLGPAVRPLPWQRVDRDV
APGTLCDVAGWGIVNHAGRRPDSLOQHVLLPVLDRATCNRRT
HHDGAITERLMCAESNRRDSCKGDSGGPLVCGGVLEGVVTS
GSRVCGNRKKPGIYTRVASYAAWIDSVLAGGGGSGGGGSGG
GGEVQLVESGGGLVQPKGSLKLSCAASGFTEFNMYVMNWVRQ
APGKGLEWVARIRSKSYNEGTYYADSVKDRFTISRDDSQSV
LYLTMNNLKTEDTAMYYCVRLDDDFAYWGPGTLVITVSSAST
KGPSVFPLAPSSKSTSGGTAALGCLVKDYEFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNV
NHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVELE
PPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
KALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLT
CLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFFLY
SKLTVDKSRWQQOGNVESCSVMHEALHNHYTQKSLSLSPGK

WO 2023/060167
119 ProCFD-
aN19(H) HC
120 RXIMI005 HC

EVMLVESGGGLVKPGGSLKLSCAASGEFTEFSSYTMSWVRQTP
EKRLEWVATISGGGGNTYYSDSVKGRFTISRDNAKNTLYLQ
MSSLRSEDTALYYCARHDYGSEDYWGQGTTLTVSSASTKGP
SVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGALT
SGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPK
PKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNA
KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKAL
PAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLV
KGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKL
TVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGK

126
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121

RX1IMIO05 LC

DIKMTQSPSSMYASLGERVTITCKASQDINRYLSWEQQKPG
KSPKTLIYRANRLVDGVPSRESGSGSGQDYSLTISSLEYED
MGIYYCLQYDEFPFTFGSGTKLEIKRTVAAPSVEIFPPSDE
QLKSGTASVVCLLNNEYPREAKVOQWKVDNALQSGNSQESVT
EQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPV
TKSFNRGEC

122

RX1MI005(H)*-
Clr HC

EVMLVESGGGLVKPGGSLKLSCAASGEFTEFSSYTMSWVRQTP
EKRLEWVATISGGGGNTYYSDSVKGREFTISRDNAKNTLYLQ
MSSLRSEDTALYYCARHDYGSEDYWGQGTTLTVSSASTKGP
SVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGALT
SGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPK
PKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNA
KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKAL
PAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLV
KGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKL
TVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGGGGGS
GGGGSGGGGIKCPQPKTLDEFTITONLQPQYQFRDYFIATC
KOQGYQLIEGNQVLHSFTAVCQDDGTWHRAMPRCKIKDCGQP
RNLPNGDFRYTTTMGVNTYKARIQYYCHEPYYKMQTRAGSR
ESEQGVYTCTAQGIWKNEQKGEKIPRCLPVCGKPVNPVEQR
QRITGGQKAKMGNFPWQVEFTNIHGRGGGALLGDRWILTAAH
TLYPKEHEAQSNASLDVFLGHTNVEELMKLGNHPIRRVSVH
PDYRQODESYNFEGDIALLELENSVTLGPNLLPICLPDNDTFE
YDLGLMGYVSGFGVMEEKIAHDLREFVRLPVANPQACENWLR
GKNRMDVESQNMFCAGHPSLKQDACQGDSGGVFAVRDPNTD
RWVATGIVSWGIGCSRGYGEFYTKVLNYVDWIKKEMEEED

RX1MI005(H)"¥-
Cls_HC

EVMLVESGGGLVKPGGSLKLSCAASGEFTEFSSYTMSWVRQTP
EKRLEWVATISGGGGNTYYSDSVKGREFTISRDNAKNTLYLQ
MSSLRSEDTALYYCARHDYGSEDYWGQGTTLTVSSASTKGP
SVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGALT
SGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFEFLEFPPK
PKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNA
KTKPREEQYNSTYRVVSVLTVLHQODWLNGKEYKCKVSNKAL
PAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLV
KGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKL
TVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGGGGGS
GGGGSGGGGMPCPKEDTPNSVWEPAKAKYVEFRDVVQITCLD
GFEVVEGRVGATSEFYSTCQSNGKWSNSKLKCQPVDCGIPES
IENGKVEDPESTLEFGSVIRYTCEEPYYYMENGGGGEYHCAG
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NGSWVNEVLGPELPKCVPVCGVPREPFEEKQRITIGGSDADT
KNFPWQVEFEFDNPWAGGALINEYWVLTAAHVVEGNREPTMYV
GSTSVQTSRLAKSKMLTPEHVETHPGWKLLEVPEGRTNEDN
DIALVRLKDPVKMGPTVSPICLPGTSSDYNLMDGDLGLISG
WGRTEKRDRAVRLKAARLPVAPLRKCKEVKVEKPTADAEAY
VETPNMICAGGEKGMDSCKGDSGGAFAVQDPNDKTKEYAAG
LVSWGPQCGTYGLYTRVKNYVDWIMKTMQENSTPRED

124

CL.G_HC

EVQLOQSGPELVKPGASVKMSCKASGYTFTDYYMKWVKQSH
GKSLEWIGDINPNNGDTEYNQKFKGKATLTVDKSSSTAYMQ
LNSLTSEDSAVYYCARGDYWGQGTTLTVSSASTKGPSVEPL
APSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHT
FPAVLQSSGLYSLSSVVITVPSSSLGTQTYICNVNHKPSNTK
VDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGEYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFELYSKLTVDKS
RWQOGNVESCSVMHEALHNHYTQKSLSLSPGK

125

CLG LC

DVVMTQTPLTLSVTIGQPASTISCKSSQSLLDSDGKTYLNWL
LORPGQSPKRLIYLVSKLDSGVPDREFTGSGSGTDEFTLKISR
VEAEDLGVYYCWQGTHFPWTFGGGTKLEIKRTVAAPSVEIF
PPSDEQLKSGTASVVCLLNNEYPREAKVOWKVDNALQSGNS
QESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQG
LSSPVTKSEFNRGEC

126

CLGH)*)-C1r HC

EVQLOQSGPELVKPGASVKMSCKASGYTFTDYYMKWVKQSH
GKSLEWIGDINPNNGDTEYNQKFKGKATLTVDKSSSTAYMQ
LNSLTSEDSAVYYCARGDYWGQGTTLTVSSASTKGPSVEPL
APSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHT
FPAVLQSSGLYSLSSVVIVPSSSLGTQTYICNVNHKPSNTK
VDKKVEPKSCDKTHTCPPCPAPELLGGPSVEFLFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGEYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFELYSKLTVDKS
RWQOGNVESCSVMHEALHNHYTQKSLSLSPGGGGGSGGGGS
GGGGIKCPQPKTLDEFTIIONLQPQYQFRDYFIATCKQGYQ
LIEGNQVLHSEFTAVCQODDGTWHRAMPRCKIKDCGQPRNLPN
GDFRYTTTMGVNTYKARIQYYCHEPYYKMQTRAGSRESEQG
VYTCTAQGIWKNEQKGEKIPRCLPVCGKPVNPVEQRQRIIG
GOKAKMGNEFPWQVETNIHGRGGGALLGDRWILTAAHTLYPK
EHEAQSNASLDVFLGHTNVEELMKLGNHPIRRVSVHPDYRQ
DESYNFEGDIALLELENSVTLGPNLLPICLPDNDTEFYDLGL
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WO 2023/060167
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MGYVSGFGVMEEKIAHDLREFVRLPVANPQACENWLRGKNRM
DVEFSQONMFCAGHPSLKQDACQGDSGGVEFAVRDPNT DRWVAT
GIVSWGIGCSRGYGEFYTKVLNYVDWIKKEMEEED
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CLG(H)**-Cls_HC

EVOLOQSGPELVKPGASVKMSCKASGYTEFTDYYMKWVKQSH
GKSLEWIGDINPNNGDTEYNQKFKGKATLTVDKSSSTAYMQ
LNSLTSEDSAVYYCARGDYWGQGTTLTVSSASTKGPSVEPL
APSSKSTSGGTAALGCLVKDYEFPEPVITVSWNSGALTSGVHT
FPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTK
VDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGEYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFELYSKLTVDKS
RWQOGNVESCSVMHEALHNHYTQKSLSLSPGGGGGSGGGGS
GGGGMPCPKEDT PNSVWEPAKAKYVERDVVQITCLDGEFEVV
EGRVGATSFYSTCQSNGKWSNSKLKCQPVDCGIPESIENGK
VEDPESTLEGSVIRYTCEEPYYYMENGGGGEYHCAGNGSWV
NEVLGPELPKCVPVCGVPREPFEEKQRITIGGSDADIKNEPW
QVEFFDNPWAGGALINEYWVLTAAHVVEGNREPTMYVGSTSV
QTSRLAKSKMLT PEHVFIHPGWKLLEVPEGRTNEDNDIALV
RLKDPVKMGPTVSPICLPGTSSDYNLMDGDLGLISGWGRTE
KRDRAVRLKAARLPVAPLRKCKEVKVEKPTADAEAYVETPN
MICAGGEKGMDSCKGDSGGAFAVQDPNDKTKEYAAGLVSWG
PQCGTYGLYTRVKNYVDWIMKTMQENSTPRED

128

1A2_HC

QVRLOESGPSLVKPSQTLSLTCTVSGEFGLTTYSIEWVRQAP
GKALEWVGAVNNNGRTFYNPALKSRLSITRDTSKSQVSLSL
SSVTTEDTAVYYCVRTWDVWGRGLLVTVSSASTKGPSVEPL
APSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHT
FPAVLQSSGLYSLSSVVITVPSSSLGTQTYICNVNHKPSNTK
VDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGEYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFEFLYSKLTVDKS
RWQOGNVESCSVMHEALHNHYTQKSLSLSPGK

129

1A2_ LC

QAVLTQPSSVSRSLGQSVSITCSGSSSNIGSWNYVDWEQVT
PGSAPRTLITAATSRTSGVPDRESGSRSGNTATLTITSLQA
EDEADYYCAAWDRSNSKIFGSGTRLTVLGQPKAAPSVTLEP
PSSEELQANKATLVCLISDEYPGAVIVAWKADSSPVKAGVE
TTTPSKQSNNKYAASSYLSLT PEQWKSHRSYSCQVTHEGST
VEKTVAPTECS

129
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130

1A2(H)*¥-C1r HC

QVRLOESGPSLVKPSQTLSLTCTVSGEFGLTTYSIEWVRQAP
GKALEWVGAVNNNGRTFYNPALKSRLSITRDTSKSQVSLSL
SSVTTEDTAVYYCVRTWDVWGRGLLVTVSSASTKGPSVEPL
APSSKSTSGGTAALGCLVKDYEFPEPVIVSWNSGALTSGVHT
FPAVLQSSGLYSLSSVVITVPSSSLGTQTYICNVNHKPSNTK
VDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGEYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFELYSKLTVDKS
RWQOGNVESCSVMHEALHNHYTQKSLSLSPGGGGGSGGGGS
GGGGIKCPQPKTLDEFTITIONLQPQYQFRDYFIATCKQGYQ
LIEGNQVLHSEFTAVCQDDGTWHRAMPRCKIKDCGQPRNLPN
GDFRYTTTMGVNTYKARIQYYCHEPYYKMQTRAGSRESEQG
VYTCTAQGIWKNEQKGEKIPRCLPVCGKPVNPVEQRQRIIG
GOKAKMGNEFPWQVEFTNIHGRGGGALLGDRWILTAAHTLYPK
EHEAQSNASLDVFLGHTNVEELMKLGNHPIRRVSVHPDYRQ
DESYNFEGDIALLELENSVTLGPNLLPICLPDNDTFYDLGL
MGYVSGFGVMEEKIAHDLREVRLPVANPQACENWLRGKNRM
DVEFSQONMFEFCAGHPSLKQDACQGDSGGVEFAVRDPNT DRWVAT
GIVSWGIGCSRGYGEFYTKVLNYVDWIKKEMEEED
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1A2(H)*¥-C1s_HC

QVRLOESGPSLVKPSQTLSLTCTVSGEFGLTTYSIEWVRQAP
GKALEWVGAVNNNGRTFYNPALKSRLSITRDTSKSQVSLSL
SSVTTEDTAVYYCVRTWDVWGRGLLVTVSSASTKGPSVEPL
APSSKSTSGGTAALGCLVKDY FPEPVIVSWNSGALTSGVHT
FPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTK
VDKKVEPKSCDKTHTCPPCPAPELLGGPSVEFLEFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGEYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFELYSKLTVDKS
RWQOGNVESCSVMHEALHNHYTQKSLSLSPGGGGGSGGGGS
GGGGMPCPKEDT PNSVWEPAKAKYVERDVVQITCLDGFEVV
EGRVGATSFYSTCQSNGKWSNSKLKCQPVDCGIPESIENGK
VEDPESTLEGSVIRYTCEEPYYYMENGGGGEYHCAGNGSWV
NEVLGPELPKCVPVCGVPREPFEEKQRIIGGSDADIKNEPW
QVEFFDNPWAGGALINEYWVLTAAHVVEGNREPTMYVGSTSV
QTSRLAKSKMLT PEHVFIHPGWKLLEVPEGRTNEDNDIALV
RLKDPVKMGPTVSPICLPGTSSDYNLMDGDLGLISGWGRTE
KRDRAVRLKAARLPVAPLRKCKEVKVEKPTADAEAYVETPN
MICAGGEKGMDSCKGDSGGAFAVQDPNDKTKEYAAGLVSWG
POCGTYGLYTRVKNYVDWIMKTMQENSTPRED
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hJF5_HC

EVQLVESGGGLVQPGGSLKLSCAASGEFDEFSRYWMSWVRQAP
GKGLEWVAEINPDSSKINYMPSLKDREFTISRDNAKNSLYLQ
MNSLRAEDTAVYYCARPRGYYAMDEFWGQGTLVTVSSASTKG
PSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY ICNVNH
KPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVELEPP
KPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKA
LPAPTEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCL
VKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFELYSK
LTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGK

133

hJF5_LC

DVVMTQSPSSLSASVGDRVTITCKASQDVSTAVAWY QQKPG
KAPKPLIYSASYQYTGVPSRESGSGSGTDETEFTITSLQPED
IATYYCQQHYSIPWTFGGGTKVEIKRTVAAPSVEIFPPSDE
QLKSGTASVVCLLNNEYPREAKVQOWKVDNALQSGNSQESVT
EQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPV
TKSFNRGEC

134

hJF5H)**-Clr HC

EVQLVESGGGLVQPGGSLKLSCAASGEFDFSRYWMSWVRQAP
GKGLEWVAEINPDSSKINYMPSLKDREFTISRDNAKNSLYLQ
MNSLRAEDTAVYYCARPRGYYAMDFWGQGTLVTVSSASTKG
PSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNH
KPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVELEPP
KPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKA
LPAPTIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCL
VKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFELYSK
LTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLS PGGGGG
SGGGGSGGGGIKCPQPKTLDEFTITONLQPQYQEFRDYEFTIAT
CKOGYQLIEGNQVLHSFTAVCQDDGTWHRAMPRCKIKDCGQ
PRNLPNGDEFRYTTTMGVNTYKARIQYYCHEPYYKMQTRAGS
RESEQGVYTCTAQGIWKNEQKGEKIPRCLPVCGKPVNPVEQ
RORITGGOKAKMGNEPWQVETNIHGRGGGALLGDRWILTAA
HTLYPKEHEAQSNASLDVEFLGHTNVEELMKLGNHPIRRVSV
HPDYRQDESYNFEGDIALLELENSVTLGPNLLPICLPDNDT
FYDLGLMGYVSGEFGVMEEKIAHDLREVRLPVANPQACENWL
RGKNRMDVESQNMEFCAGHPSLKQDACQGDSGGVEFAVRDPNT
DRWVATGIVSWGIGCSRGYGEFYTKVLNYVDWIKKEMEEED
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hF5(H)*®-Cls_HC

EVQLVESGGGLVQPGGSLKLSCAASGEFDEFSRYWMSWVRQAP
GKGLEWVAEINPDSSKINYMPSLKDREFTISRDNAKNSLYLQ
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PCT/US2022/077663

MNSLRAEDTAVYYCARPRGYYAMDFWGQGTLVTVSSASTKG
PSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTIVPSSSLGTQTYICNVNH
KPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVELEPP
KPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKA
LPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCL
VKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFELYSK
LTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGGGGG
SGGGGSGGGGMPCPKEDTPNSVWEPAKAKYVERDVVQITCL
DGFEVVEGRVGATSEYSTCQSNGKWSNSKLKCQPVDCGIPE
SIENGKVEDPESTLFGSVIRYTCEEPYYYMENGGGGEYHCA
GNGSWVNEVLGPELPKCVPVCGVPREPFEEKQRITIGGSDAD
IKNFPWOQVEEFDNPWAGGALINEYWVLTAAHVVEGNREPTMY
VGSTSVQTSRLAKSKMLTPEHVFIHPGWKLLEVPEGRTNED
NDIALVRLKDPVKMGPTVSPICLPGTSSDYNLMDGDLGLIS
GWGRTEKRDRAVRLKAARLPVAPLRKCKEVKVEKPTADAEA
YVEFTPNMICAGGEKGMDSCKGDSGGAFAVQDPNDKTKEYAA
GLVSWGPQCGTYGLYTRVKNYVDWIMKTMQENSTPRED

EVQLVQSGAEVKKPGSSVKVSCKASGGTEFSNYAINWVRQAP
GOQGLEWMGGIIPIFATTNYAQKFQGRVIITADESTSTAYME
LSSLRSEDTAVYFCARDKHSWSYAFDIWGQGTMVITVSSAST
KGPSVFPLAPSSKSTSGGTAALGCLVKDYEPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNV
NHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVELEFE
PPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
KALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLT
CLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFFLY
SKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGK

QSVLTQPPSASGTPGLRVTISCSGSSSNIGSNTVNWYQHLP
GTAPKLLTHSNNQRPSGVPDRESGSKSGTSASLAISGLQOSE
DEADYYCAAWDDSLNGWVEGGGTKLTVLGQPKAAPSVTLEP
PSSEELQANKATLVCLISDEYPGAVIVAWKADSSPVKAGVE
TTTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGST
VEKTVAPTECS

WO 2023/060167
136 R5.004 HC
137 R5.004 LC
138 R5.004(H)*&-
Clr HC

EVQLVQSGAEVKKPGSSVKVSCKASGGTESNYATINWVRQAP
GOGLEWMGGIIPIFATTNYAQKFQGRVTITADESTSTAYME
LSSLRSEDTAVYFCARDKHSWSYAFDIWGQGTMVIVSSAST
KGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSG
ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNV
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WO 2023/060167
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NHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVELE
PPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
KALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLT
CLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFFLY
SKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGGG
GGSGGGGSGGGGIKCPOPKTLDEFTITIQONLQPQYQFRDYET
ATCKQGYQLIEGNQVLHSEFTAVCQDDGTWHRAMPRCKIKDC
GQPRNLPNGDEFRYTTTMGVNTYKARIQYYCHEPYYKMQTRA
GSRESEQGVYTCTAQGIWKNEQKGEKIPRCLPVCGKPVNPV
EQRORITIGGQKAKMGNEFPWQVETNIHGRGGGALLGDRWILT
AAHTLYPKEHEAQSNASLDVFLGHTNVEELMKLGNHPIRRV
SVHPDYRQDESYNFEGDIALLELENSVTLGPNLLPICLPDN
DTFYDLGIMGYVSGFGVMEEKIAHDLREVRLPVANPQACEN
WLRGKNRMDVESQNMEFCAGHPSLKQDACQGDSGGVEFAVRDP
NTDRWVATGIVSWGIGCSRGYGEFYTKVLNYVDWIKKEMEEE
D

139

R5.004(H)"¥-
Cls_ HC

EVQLVQSGAEVKKPGS SVKVSCKASGGTFSNYAINWVRQAP
GOQGLEWMGGIIPIFATTNYAQKFQGRVTITADESTSTAYME
LSSLRSEDTAVYFCARDKHSWSYAFDIWGQGTMVIVSSAST
KGPSVFPLAPSSKSTSGGTAALGCLVKDYEPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNV
NHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVELE
PPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
KALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLT
CLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFFLY
SKLTVDKSRWQQOGNVESCSVMHEALHNHYTQKSLSLSPGGG
GGSGGGGSGGGGMPCPKEDT PNSVWEPAKAKYVERDVVQIT
CLDGFEVVEGRVGATSFEFYSTCQSNGKWSNSKLKCQPVDCGI
PESIENGKVEDPESTLEFGSVIRYTCEEPYYYMENGGGGEYH
CAGNGSWVNEVLGPELPKCVPVCGVPREPFEEKQRIIGGSD
ADIKNFPWQVFEDNPWAGGALINEYWVLTAAHVVEGNREPT
MYVGSTSVQTSRLAKSKMLTPEHVFIHPGWKLLEVPEGRTN
FDNDIALVRLKDPVKMGPTVSPICLPGTSSDYNLMDGDLGL
ISGWGRTEKRDRAVRLKAARLPVAPLRKCKEVKVEKPTADA
EAYVFTPNMICAGGEKGMDSCKGDSGGAFAVQDPNDKTKEY
AAGLVSWGPQCGTYGLYTRVKNYVDWIMKTMQENSTPRED

140

R5.016_HC

QVQLVQSGAEVKKPGASVRVSCKASGYTEFTSYGISWVRQAP
GOQGLEWMGWISGYDGNTNYAQKLQGRVIMTTDTSTSTAYME
LRSLRSDDTAVYYCARDGPQVGDEDWQVYYYYGMDVWGQGT
TVIVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPE
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WO 2023/060167
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PVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSL
GTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPEL
LGGPSVEFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKE
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNG
KEYKCKVSNKALPAPTEKTISKAKGQPREPQVYTLPPSRDE
LTKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPPVL
DSDGSEFFLYSKLTVDKSRWQQOGNVESCSVMHEALHNHYT QK
SLSLSPGK

141

R5.016_LC

ATRMTQSPSTLSASVGDRVTITCRASQSINTWLAWYQQKPG
KAPNLLISKASSLESGVPSRESGSGSGTEEFTLTISSLQPDD
FATYFCQQYNSYLYTFGQGTKVEIRRTVAAPSVEFIFPPSDE
QLKSGTASVVCLLNNEYPREAKVOQWKVDNALQSGNSQESVT
EQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPV
TKSFNRGEC
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R5.016(H)*¥-
Clr HC

QVQLVQSGAEVKKPGASVRVSCKASGYTEFTSYGISWVRQAP
GOQGLEWMGWISGYDGNTNYAQKLQGRVIMTTDTSTSTAYME
LRSLRSDDTAVYYCARDGPQVGDEDWQVYYYYGMDVWGQGT
TVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKDYFEFPE
PVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSL
GTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPEL
LGGPSVEFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKE
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNG
KEYKCKVSNKALPAPTEKTISKAKGQPREPQVYTLPPSRDE
LTKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPPVL
DSDGSEFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYT QK
SLSLSPGGGGGSGGGGSGGGGIKCPQPKTLDEFTITIQNLQP
QYQFRDYFIATCKQGYQLIEGNQVLHSFTAVCQDDGTWHRA
MPRCKIKDCGQPRNLPNGDFRYTTTMGVNTYKARIQYYCHE
PYYKMQTRAGSRESEQGVYTCTAQGIWKNEQKGEKIPRCLP
VCGKPVNPVEQRQRITGGQKAKMGNEFPWQVEFTNIHGRGGGA
LLGDRWILTAAHTLYPKEHEAQSNASLDVELGHTNVEELMK
LGNHPIRRVSVHPDYRQDESYNFEGDIALLELENSVTLGPN
LLPICLPDNDTFYDLGLMGYVSGFGVMEEKIAHDLREVRLP
VANPQACENWLRGKNRMDVESQNMFCAGHPSLKQDACQGDS
GGVFAVRDPNTDRWVATGIVSWGIGCSRGYGEFYTKVLNYVD
WIKKEMEEED

143

R5.016(H)**-
Cls_HC

QVQLVQSGAEVKKPGASVRVSCKASGYTETSYGISWVRQAP
GOGLEWMGWISGYDGNTNYAQKLQGRVIMTTDTSTSTAYME
LRSLRSDDTAVYYCARDGPQVGDEDWQVYYYYGMDVWGQGT
TVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKDYFPE
PVTVSWNSGALTSGVHTFPAVLQOSSGLYSLSSVVTVPSSSL
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WO 2023/060167
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GTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPEL
LGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKE
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNG
KEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDE
LTKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPPVL
DSDGSEFFLYSKLTVDKSRWQQOGNVESCSVMHEALHNHYT QK
SLSLSPGGGGGSGGGGSGGGGMPCPKEDT PNSVWE PAKAKY
VEFRDVVQITCLDGFEVVEGRVGATSFYSTCQSNGKWSNSKL
KCQPVDCGIPESIENGKVEDPESTLEFGSVIRYTCEEPYYYM
ENGGGGEYHCAGNGSWVNEVLGPELPKCVPVCGVPREPFEE
KORITGGSDADIKNEPWQVEEFDNPWAGGALINEYWVLTAAH
VVEGNREPTMYVGSTSVQTSRLAKSKMLTPEHVETIHPGWKL
LEVPEGRTNEFDNDIALVRLKDPVKMGPTVSPICLPGTSSDY
NLMDGDLGLISGWGRTEKRDRAVRLKAARLPVAPLRKCKEV
KVEKPTADAEAYVEFTPNMICAGGEKGMDSCKGDSGGAFAVQ
DPNDKTKEYAAGLVSWGPQCGTYGLYTRVKNYVDWIMKTMQ
ENSTPRED

144

PGT121_HC

OMQLQOESGPGLVKPSETLSLTCSVSGASISDSYWSWIRRSP
GKGLEWIGYVHKSGDTNYSPSLKSRVNLSLDTSKNQVSLSL
VAATAADSGKYYCARTLHGRRIYGIVAFNEWEFTYEFYMDVWG
NGTQVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY
FPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVIVPS
SSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPA
PELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPE
VKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDW
LNGKEYKCKVSNKALPAPTEKTISKAKGQPREPQVYTLPPS
RDELTKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFEFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHY
TQKSLSLSPGK

145

PGT121_LC

SDISVAPGETARISCGEKSLGSRAVQWYQHRAGQAPSLITY
NNQDRPSGIPERFSGSPDSPEFGTTATLTITSVEAGDEADYY
CHIWDSRVPTKWVEGGGTTLTVLGQPKAAPSVTLEFPPSSEE
LOANKATLVCLISDEFYPGAVIVAWKADSSPVKAGVETTTPS
KQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTV
APTECS

146

PGT121(H)**-
Clr_HC

OMQOLOESGPGLVKPSETLSLTCSVSGASISDSYWSWIRRSP
GKGLEWIGYVHKSGDTNYSPSLKSRVNLSLDTSKNQVSLSL
VAATAADSGKYYCARTLHGRRIYGIVAFNEWFTYEFYMDVWG
NGTQVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY
FPEPVIVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPS
SSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPA
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PELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPE
VKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDW
LNGKEYKCKVSNKALPAPTEKTISKAKGQPREPQVYTLPPS
RDELTKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFEFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHY
TOKSLSLSPGGGGGSGGGGSGGGGIKCPQPKTLDEFTIIQON
LOPQYQFRDYFIATCKQGYQLIEGNQVLHSFTAVCQDDGTW
HRAMPRCKIKDCGQPRNLPNGDFRYTTTMGVNTYKARIQYY
CHEPYYKMQTRAGSRESEQGVYTCTAQGIWKNEQKGEKI PR
CLPVCGKPVNPVEQRQRITIGGQKAKMGNFPWQVETNIHGRG
GGALLGDRWILTAAHTLYPKEHEAQSNASLDVEFLGHTNVEE
ILMKLGNHPIRRVSVHPDYRQDESYNFEGDIALLELENSVTL
GPNLLPICLPDNDTFYDLGLMGYVSGFGVMEEKIAHDLREV
RLPVANPQACENWLRGKNRMDVESQNMFCAGHPSLKQDACQ
GDSGGVEFAVRDPNTDRWVATGIVSWGIGCSRGYGEFYTKVLN
YVDWIKKEMEEED

147

PGTI121(H)*X-
Cls HC

OMQLQOESGPGLVKPSETLSLTCSVSGASISDSYWSWIRRSP
GKGLEWIGYVHKSGDTNYSPSLKSRVNLSLDTSKNQVSLSL
VAATAADSGKYYCARTLHGRRIYGIVAFNEWEFTYEFYMDVWG
NGTQVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY
FPEPVIVSWNSGALTSGVHTFPAVLQOSSGLYSLSSVVIVPS
SSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPA
PELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPE
VKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDW
LNGKEYKCKVSNKALPAPTEKTISKAKGQPREPQVYTLPPS
RDELTKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFEFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHY
TOKSLSLSPGGGGGSGGGGSGGGGMPCPKEDT PNSVWEPAK
AKYVEFRDVVQITCLDGFEVVEGRVGATSFYSTCQSNGKWSN
SKLKCQPVDCGIPESIENGKVEDPESTLEFGSVIRYTCEEPY
YYMENGGGGEYHCAGNGSWVNEVLGPELPKCVPVCGVPREP
FEEKQRIIGGSDADIKNEFPWQVEFEDNPWAGGALINEYWVLT
AAHVVEGNREPTMYVGSTSVQTSRLAKSKMLTPEHVEIHPG
WKLLEVPEGRTNEFDNDIALVRLKDPVKMGPTVSPICLPGTS
SDYNLMDGDLGLISGWGRTEKRDRAVRLKAARLPVAPLRKC
KEVKVEKPTADAEAYVEFTPNMICAGGEKGMDSCKGDSGGAF
AVQDPNDKTKEYAAGLVSWGPQCGTYGLYTRVKNYVDWIMK
TMQENSTPRED

148

bebtelovimab HC

QITLKESGPTLVKPTQTLTLTCTESGEFSLSISGVGVGWLRQ
PPGKALEWLALIYWDDDKRYSPSLKSRLTISKDTSKNQVVL
KMTNIDPVDTATYYCAHHSISTIEFDHWGQGTLVTVSSASTK
GPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGA
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LTSGVHTFPAVLQSSGLYSLSSVVIVPSSSLGTQTYICNVN
HKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFELEP
PKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNK
ALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTC
LVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFLYS
KLTVDKSRWQQOGNVESCSVMHEALHNHYTQKSLSLSPGK

149

bebtelovimab LC

QSALTQPASVSGSPGQSITISCTATSSDVGDYNYVSWYQQH
PGKAPKLMIFEVSDRPSGISNRESGSKSGNTASLTISGLQA
EDEADYYCSSYTTSSAVEGGGTKLTVLGQPKAAPSVTLEPP
SSEELQANKATLVCLISDEYPGAVIVAWKADSSPVKAGVET
TTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTV
EKTVAPTECS

150

bebtelovimab(H)*¥-
Clr HC

QITLKESGPTLVKPTQTLTLTCTESGEFSLSISGVGVGWLRQ
PPGKALEWLALIYWDDDKRYSPSLKSRLTISKDTSKNQVVL
KMTNIDPVDTATYYCAHHSISTIEFDHWGQGTLVTVSSASTK
GPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGA
LTSGVHTFPAVLQSSGLYSLSSVVIVPSSSLGTQTYICNVN
HKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVELEP
PKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNK
ALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTC
LVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFLYS
KLTVDKSRWQQOGNVESCSVMHEALHNHYTQKSLSLSPGGGG
GSGGGGSGGGGIKCPQPKTLDEFTIIONLQPQYQFRDYFIA
TCKQGYQLIEGNQVLHSFTAVCQDDGTWHRAMPRCKIKDCG
QPRNLPNGDFRYTTTMGVNTYKARIQYYCHEPYYKMQTRAG
SRESEQGVYTCTAQGIWKNEQKGEKIPRCLPVCGKPVNPVE
QRORIIGGQKAKMGNEPWQVEFTNIHGRGGGALLGDRWILTA
AHTLYPKEHEAQSNASLDVFLGHTNVEELMKLGNHPIRRVS
VHPDYRQDESYNFEGDIALLELENSVTLGPNLLPICLPDND
TEYDLGLMGYVSGEFGVMEEKIAHDLREVRLPVANPQACENW
LRGKNRMDVFEFSQNMFCAGHPS LKQDACQGDSGGVEFAVRDPN
TDRWVATGIVSWGIGCSRGYGFYTKVLNYVDWIKKEMEEED

151

bebtelovimab(H)*¥-
Cls_HC

QITLKESGPTLVKPTQTLTLTCTESGEFSLSISGVGVGWLRQ
PPGKALEWLALIYWDDDKRYSPSLKSRLTISKDTSKNQVVL
KMTNIDPVDTATYYCAHHSISTIFDHWGQGTLVTVSSASTK
GPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGA
LTSGVHTFPAVLQSSGLYSLSSVVIVPSSSLGTQTYICNVN
HKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFELEP
PKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVH
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NAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNK
ALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTC
LVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFLYS
KLTVDKSRWQQOGNVESCSVMHEALHNHYTQKSLSLSPGGGG
GSGGGGSGGGGMPCPKEDTPNSVWEPAKAKYVERDVVQITC
LDGFEVVEGRVGATSFYSTCQSNGKWSNSKLKCQPVDCGIP
ESIENGKVEDPESTLEFGSVIRYTCEEPYYYMENGGGGEYHC
AGNGSWVNEVLGPELPKCVPVCGVPREPFEEKQRIIGGSDA
DIKNFPWQVFEFDNPWAGGALINEYWVLTAAHVVEGNREPTM
YVGSTSVQTSRLAKSKMLTPEHVEIHPGWKLLEVPEGRTNE
DNDIALVRLKDPVKMGPTVSPICLPGTSSDYNLMDGDLGLI
SGWGRTEKRDRAVRLKAARLPVAPLRKCKEVKVEKPTADAE
AYVFTPNMICAGGEKGMDSCKGDSGGAFAVQDPNDKTKEYA
AGLVSWGPQCGTYGLYTRVKNYVDWIMKTMQENST PRED

VIIIL. Examples

Example 1

Preparation of Rituximab-Derived Targeted Complement-Activating Molecules
MASP fusions

The C-terminal catalytic segment of MASP-1, MASP-2 and MASP-3, the CCP1-
CCP2-SP domains, were fused with anti-CD20 antibody rituximab (RTX; IgG1 isotype),
with various configurations, and the fusion proteins were expressed using the expression
vector pPCAG. The vector is a modified version of pD2610-v1 (ATUM; originally from
(Miyazaki et al., 1989)) and contains the characteristic CMV and chicken beta-actin hybrid

promoter, and a kanamycin resistance marker.

The fusion positions were either at the C- or N-terminus of the antibody’s heavy chain
(HC-CCP1/2SP or CCP1/2SP-HC, respectively) or at the C- or N-terminus of the antibody’s
light chain (LC-CCP1/2SP or CCP1/2SP-LC, respectively), which resulted in the following
various constructs: M3-RTX(H) (SEQ ID NO:13), RTX(L)-M3 (SEQ ID NO:14), M3-
RTX(L) (SEQ ID NO:15), RTX(H)-M2 (SEQ ID NO:4), M2-RTX(H) (SEQ ID NO:6),
RTX(L)-M2 (SEQ ID NO:7), and M2-RTX(L) (SEQ ID NO:8). The MASP-1 fusions

include fusions with a single substitution in the serine protease domain as compared to the
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wild-type serine protease sequence that was intended to improve stability, and one MASP-1
fusion incorporates a rituximab heavy chain with a deletion of the lysine (K) from the C-
terminus: RTX(H)**-M1?5%Q (SEQ ID NO:16), and M1®*QRTX(L) (SEQ ID NO:17).
Additionally, mutant forms of the constructs RTX(H)-M2 and RTX(H)-M3 were generated
which were altered by a deletion of the single amino acid, lysine (K), from the C-terminus of
rituximab’s heavy chain, resulting in constructs RTX(H)**-M2 (SEQ ID NO:5) and
RTX(H)*X-M3 (SEQ ID NO:12). A catalytically inactive version of the MASP-2 fusion was
generated by introducing a single substitution into the serine protease domain: RTX(H) *¥-
M25¢33A (SEQ ID NO:11). A constitutive zymogen form of the MASP-2 fusion was also
generated: RTX(H) 2%-M2R*#Q (SEQ ID NO:10), as was a MASP-2 fusion with slower
activation kinetics than wild-type: RTX(H) 25-M2R4K (SEQ ID NO:9).

Additional molecules were produced with one or two single amino acid substitutions
in the MASP-2 serine protease domain: RTX(H) 2X-M2R+K (SEQ ID NO:9), RTX(H)
ARKIZIQ_V2R444K (SEQ ID NO:33), RTX(H)2K-M2K317QRK (SEQ ID NO:34), RTX(H)*-
M2K321QR4HK (SEQ ID NO:35), RTX(H) K-M2K3#2QR4K (SEQ D NO:36), RTX(H) K-
M2K330QRHK (SEQ) ID NO:37), and RTX(H) K- M2R336QR4K (SEQ TD NO:38), as part of an

effort to identify molecules with increased stability/reduced degradation.
Clr and Cls fusions

The Clr and Cls serine protease effector domains were fused to RTX and expressed
similar to the MASP fusions; the C-terminal catalytic fragment of C1r and Cls (CCP1-CCP2-
SP) was fused with RTX at the C-terminus of the antibody’s heavy chain (HC).

Three constructs of each complement component were generated, including a “wild-
type” form, an aglycosylated form having a single substitution in the antibody’s Fc region,
and a catalytically inactive fusion having a single substitution in the serine protease domain:
RTX(H)**-C1r (SEQ ID NO:18), RTX(H)™7¢2K_C1r (SEQ ID NO:21), RTX(H)N*7GAK.
C1r89%4 (SEQ ID NO:22), RTX(H)**-C1s (SEQ ID NO:19), RTX(H)>?’¢A_C15 (SEQ ID
NO:23), and RTX(H)N74K. 1556324 (SEQ ID NO:24).

Additional molecules were produced with one of several single amino acid
substitutions in the serine protease domain: RTX(H)N>?7G-AK_C 11%374Q (SEQ ID NO:39),
RTX(H) 762K C1R380Q (SEQ ID NO:40), RTX(H)N?7GAK C155303Q (SEQ ID NO:41),
RTX(H)?764K_C15K310Q (SEQ ID NO:42), RTX(H)N?7GAK_C 1sR314Q (SEQ ID NO:43),
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RTX(H)N?7GAK_C1sR31Q (SEQ ID NO:44), RTX(H)N7GAK_C15K340Q (SEQ ID NO:45),
RTX(H)N?762K_158351Q (SEQ ID NO:46), RTX(H)N76AK_C155353Q (SEQ ID NO:47),
RTX(H)N?7GAK_C 111484V (SEQ ID NO:48), RTX(H)N?744K.C 115V (SEQ ID NO:49),
RTX(H)?76AK_C1R4¥W (SEQ ID NO:50), RTX(H) 744K C1sP4¢W (SEQ ID NO:51),
RTX(H)?76AK_C1sM7W (SEQ ID NO:52), and RTX(H)N?76-AK_C1sP38W (SEQ ID NO:53),

as part of an effort to identify molecules with increased stability/reduced degradation.
Fusions with other complement components

The catalytic segment of each of complement factors C2 (C2a), B (Bb) and D was
fused to RTX and expressed by using the expression vector pCAG.

Various configurations of the pro- and mature CFD fusions were generated. CFD was
fused either to the C- or N- terminus of the antibody’s heavy or light chain, resulting in the
following constructs: RTX(H) 2%-MatCFD (SEQ ID NO:27), MatCFD-RTX(H) (SEQ ID
NO:28), RTX(L)-MatCFD (SEQ ID NO:29), MatCFD-RTX(L) (SEQ ID NO:30),, and
ProCFD-RTX(H) (SEQ ID NO:32). A catalytically inactive version having a single point
mutation in the serine protease domain was also generated: MatCFDS?%A_RTX(H) (SEQ ID
NO:31).

One configuration was generated for the C2a and Bb fusions, having the catalytic
segment fused to the C-terminus of the antibody’s heavy chain: RTX(H)** -C2a (SEQ ID
NO:25) and RTX(H) ¥ -Bb (SEQ ID NO:26).

The various rituximab fusion configurations are described in detail in Table 1.

Table 1.
Recombinant |Abbreviations Description
proteins
Ab- rituximab-MASP-2 RTX(H)-M2 CCP1/2SP domains of MASP-2 are fused to the C-terminus
MASP-2 | (HC-CCP12SP) of the heavy chain of rituximab.
fusions
rituximab-MASP-2 RTXH)*¥-M2 CCP1/2SP domains of MASP-2 are fused to the C-terminus
(HCAK-CCPI12SP) of the heavy chain of rituximab.

Mutation: Deletion of the amino acid lysine (K) in Ab’s HC.
rituximab-MASP-2 RTX(H)*¥- CCP1/2SP domains of MASP-2 are fused to the C-terminus
(HCAK-CCPI12SP- [M2R4#K of the heavy chain of rituximab.

R444K) Mutations: Deletion of the amino acid lysine (K) in Ab’s

HC.

Single residue substitution mutant arginine (R) to lysine (K)

on MASP-2.
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rituximab-MASP-2 RTX(H)*¢- CCP1/2SP domains of MASP-2 are fused to the C-terminus
(HCAK-CCP12SP- [M2R##Q of the heavy chain of rituximab.
R444Q) Mutations: Deletion of the amino acid lysine (K) in Ab’s
HC.
Single residue substitution mutant arginine (R) to glutamine
(Q) on MASP-2.
rituximab-MASP-2 RTX(H)2%- CCP1/2SP domains of MASP-2 are fused to the C-terminus
(HCAK-CCP12SP- [M2856334 of the heavy chain of rituximab.
S633A) Mautations: Deletion of the amino acid lysine (K) in Ab’s
HC.
Single residue substitution mutant serine (S) to alanine (A)
on MASP-2.
MASP-2-rituximab [M2-RTX(H) CCP1/2SP domains of MASP-2 are fused to the N-terminus
(CCP12SP-HC) of the heavy chain of rituximab.
rituximab-MASP-2 [RTX(L)-M2 CCP1/2SP domains of MASP-2 are fused to the C-terminus
(LC-CCP12SP) of the light chain of rituximab.
MASP-2-rituximab [M2-RTX(L) CCP1/2SP domains of MASP-2 are fused to the N-terminus
(CCP12SP-LC) of the light chain of rituximab.
Ab- rituximab-MASP-3 RTX(H)*¥-M3 CCP1/2SP domains of MASP-3 are fused to the C-terminus
MASP-3 | (HCAK-CCP12SP) of the heavy chain of rituximab.
fusions Mutation: Deletion of the amino acid lysine (K) in Ab’s HC.
MASP-3-rituximab [M3-RTX(H) CCP1/2SP domains of MASP-3 are fused to the N-terminus
(CCP12SP-HC) of the heavy chain of rituximab.
rituximab-MASP-3 [RTX(L)-M3 CCP1/2SP domains of MASP-3 are fused to the C-terminus
(LC-CCP12SP) of the light chain of rituximab.
MASP-3-rituximab [M3-RTX(L) CCP1/2SP domains of MASP-3 are fused to the N-terminus
(CCP12SP-LC) of the light chain of rituximab.
Ab- rituximab-MASP-1 RTX(H)**- CCP1/2SP domains of MASP-1 are fused to the C-terminus
MASP-1 | (HCAK-CCP12SP- MIR5MQ of the heavy chain of rituximab.
fusions R504Q) Mutations: Deletion of the amino acid lysine (K) in Ab’s
HC.
Single residue substitution mutant arginine (R) to glutamine
(Q) on MASP-1.
MASP- IMIR™QRTX(L) | CCP1/2SP domains of MASP-1 are fused to the N-terminus
1(CCP12SP- of the light chain of rituximab.
R504Q))-rituximab Mautations: Single residue substitution mutant arginine (R)
LC) to glutamine (Q) on MASP-1.
Ab-C1r rituximab-Clr RTX(H)*-Clr CCP1/2SP domains of Clr are fused to the C-terminus of
fusions (HCAK-CCPI12SP) the heavy chain of rituximab.

Mautations: Deletion of the amino acid lysine (K) in Ab’s
HC.

rituximab-C1r RTX(H)AN7G. | CCP1/2SP domains of Clr are fused to the C-terminus of
(HCAK-N297G- Clr the heavy chain of rituximab.
CCP12SP) Mutations: Deletion of the amino acid lysine (K) in Ab’s
HC.
Single residue substitution mutant asparagine (N) to glycine
(G) on Ab’s Fc region.
rituximab-Clr [RTX(H)AN27G_ | CCP1/2SP domains of Clr are fused to the C-terminus of
(HCAK-N297G-  [CIr56544 the heavy chain of rituximab.

CCP12SP-S654A)

Mutations: Deletion of the amino acid lysine (K) in Ab’s
HC.
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Single residue substitution mutant asparagine (N) to glycine
(G) on Ab’s Fc region and single residue substitution
mutant serine (S) to alanine (A) on Clr.

Ab-Cl1s rituximab-Cls IRTX(H)**-Cls CCP1/2SP domains of Cls are fused to the C-terminus of

fusions (HCAK-CCP12SP) the heavy chain of rituximab.

Mutations: Deletion of the amino acid lysine (K) in Ab’s
HC.

rituximab-Cls IRTX(H)AN297G_ | CCP1/2SP domains of Cls are fused to the C-terminus of
(HCAK-N297G- Cls the heavy chain of rituximab.
CCPI12SP) Mutations: Deletion of the amino acid lysine (K) in Ab’s
HC.
Single residue substitution mutant asparagine (N) to glycine
(G) on Ab’s Fc region.
rituximab-Cls IRTX(H)AKN27G_ | CCP1/2SP domains of Cls are fused to the C-terminus of
(HCAK-N297G-  |Cl1s%63%4 the heavy chain of rituximab.

CCP12SP-S632A)

Mutations: Deletion of the amino acid lysine (K) in Ab’s
HC.

Single residue substitution mutant asparagine (N) to glycine
(G) on Ab’s Fc region and single residue substitution
mutant serine (S) to alanine (A) on Cls.

Ab-CFD | proCFD-RTX(HC) [ProCFD-RTX(H) | SP domain of the pro-form of CFD is fused to the N-
fusions terminus of the heavy chain of rituximab.

pro-CFD- IProCFD- SP domain of the pro-form of CFD is fused to the N-

RTXHC-N297G) [RTXH)N7C¢ terminus of the heavy chain of rituximab.

Mutations: Single residue substitution mutant asparagine
(N) to glycine (G) on Ab’s Fc region.

MatCFD- MatCFD-RTX(H) | SP domain of mature CFD is fused to the N-terminus of the

RTXHC) heavy chain of rituximab.

MatCFD- MatCFD- SP domain of mature CFD is fused to the N-terminus of the

RTX(HC-N297G) [RTXH)N?7G heavy chain of rituximab.

Mutations: Single residue substitution mutant asparagine
(N) to glycine (G) on Ab’s Fc region.

MatCFD-RTX IMatCFDS2084. SP domain of mature CFD is fused to the N-terminus of the

(S208A-HC) RTX(H) heavy chain of rituximab.

Mutations: Single residue substitution mutant serine (S) to
alanine (A) on CFD.

MatCFD-RTX IMatCFDS2084_ SP domain of mature CFD is fused to the N-terminus of the

(S208A- HC- [RTXH) ¢ heavy chain of rituximab.

N297G) Mutations: Single residue substitution mutant serine (S) to
alanine (A) on CFD and single residue substitution mutant
asparagine (N) to glycine (G) on Ab’s Fc region

RTX-matCFD RTX(H)*- SP domain of mature CFD is fused to the C-terminus of the

(HCAK) matCFD heavy chain of rituximab.

Mutations: Deletion of the amino acid lysine (K) in Ab’s
HC.

RTX-matCFD (LC) RTX(L)-matCFD | SP domain of mature CFD is fused to the C-terminus of the
light chain of rituximab.

MatCFD-RTX(LC) MatCFD-RTX(L) | SP domain of mature CFD is fused to the N-terminus of the
light chain of rituximab.

Ab-C2a rituximab-C2a IRTX(H)*K-C2a vWFA-SP domains of C2a are fused to the C-terminus of
fusions (HCAK) the heavy chain of rituximab.

Mutations: Deletion of the amino acid lysine (K) in Ab’s
HC.
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Ab-Bb
fusions

rituximab-Bb
(HCAK)

RTX(H)*-Bb

vWFA-SP domains of Bb are fused to the C-terminus of the
heavy chain of rituximab.

Mutations: Deletion of the amino acid lysine (K) in Ab’s
HC

Plasmid preparation and cloning

In order to generate the constructs of the recombinant fusion proteins, the following

steps were performed: (1) plasmid vector digestion (ii) cloning of inserts (iii) transformation

into E. coli competent cells.

The vector pCAG was linearized for cloning by digestion with the restriction enzyme

Sapl (NEB). For the digestion in a 50 pL reaction, 3 ug of the vector, 2 puL of the

endonuclease and 5 pL of CutSmart Buffer (NEB) were used. The restriction digestion was

performed at 37°C for approximately two hours.

To produce MASP-3, MASP-2, MASP-1, Clr, Cls, CFD, C2a and Bb fusions, the

following constructs were made:

()  rituximab’s HC

(i1) rituximab’s LC and

(ii1)  the catalytic segment of the complement proteins fused either to:
a) the C-terminus of RTX HC,
b) the N-terminus of RTX HC,
c) the C-terminus of RTX LC
d) the N-terminus of RTX LC.

PCR of inserts was carried out with specific primers, 5X Phusion HF Buffer (NEB),

dNTPs, and Phusion DNA polymerase using the following thermocycling conditions:

Initial denaturation:
Denaturation:
Annealing:

Extension:

at 98 °C for 30 sec
at 98 °C for 10 sec
at 60 °C for 30 sec
at 72 °C for 40 sec

Additional extension: at 72 °C for 5 min.

The PCR was performed in 30 cycles. Amplification of the inserts was followed by

gel electrophoresis to confirm the PCR reactions and the products were purified using

NucleoSpin Purification Kit (Macherey-Nagel). Next, a 5 uL cloning reaction with the
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linearized vector, the purified inserts, and 5X In-Fusion HD Enzyme Premix (Takara Bio)

was performed at 50°C for 15 minutes.

The expression constructs used for making the recombinant fusion proteins were
transformed into competent E. coli cells (One Shot Mach1 T1 Phage-Resistant Chemically
Component E. coli, Invitrogen) and selected on Kanamycin LB agar plates. 10 ng of the
plasmid was added into a vial of competent cells and the cells were incubated on ice for 30
minutes. The mixture was then heat-shocked at 42°C for 30 seconds followed by incubation
on ice for 2 minutes. 250 puL of S.0.C. medium was added to the vial and the cells were
incubated at 37°C for 1 hour at 225 rpm in a shaking incubator. 100 uL of this culture was
plated on a kanamycin containing plate to grow overnight at 37°C. From the plate, single
transformed colonies were selected and propagated in their resistant antibiotic (25 pg/mL)
and 2.5 mL LB overnight in a 37°C shaker. The next day, plasmid DNA was extracted from
part of the cultures using the Qiagen plasmid miniprep kit; the other part of the 1mL culture
was stored in 4°C for future use. The plasmid DNA was sequenced to ensure the success of
the cloning and the selected clone was cultured in a 37°C shaker for 1 hour and inoculated in
120 mL broth containing Kanamycin (Teknova). After overnight culture at 37°C, plasmid

DNA were extracted using the Qiagen plasmid maxiprep kit.
Protein expression and purification

Expi293 cells were cultured in Expi293 medium (Gibco) and prepared for transfection
with a cell density of 2.9x10° cells/mL. Concentration of the purified plasmid DNA was
measured, and the DNA was prepared in a ratio of 1:2 of HC:LC for transfection. For a
transfection of 500 mL, a total amount of 500 pg DNA was used. DNA was suspended into
OptiMEM (Gibco) and mixed with Lipofectamine (Invitrogen). After 20 minutes incubation
at room temperature, the mixture of DNA and Lipofectamine was added to the cells. The
transfected cells were cultured in a 37°C shaker at 125 rpm for 4-5 days. After
approximately 18 hours of transfection, enhancers (ExpiFectamine 293 Transfection Kit;
Gibco), were added to boost cell viability and protein expression. For a total volume of 500
mL of culture, 2.5 mL of Enhancer-1 and 25 mL of Enhancer-2 were used.

For most of the recombinant fusion proteins, the transfected cells were cultured at

37°C. A lower temperature (at 32.5°C) during culture was tested for the fusion proteins
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rituximab-MASP-3 (LC-CCP12SP) and MASP-3-rituximab (CCP12SP-LC) to see if the

lower temperature would reduce aggregation of the proteins.

After 4-5 days of culture at 37°C, the transfected cells were removed and the culture
supernatant was filtered using Sartoclear Dynamics lab kit (Sartorius). All the fusion proteins
were purified with Protein A sepharose. After filtration of the supernatant, Protein A
sepharose was added and, in order to maximize protein binding, the mixture was incubated on
a rotator for 2 hours at room temperature. The mixtures were then loaded onto
chromatography columns (Bio-Rad). After washing 2.5 times with 19 mL 1X PBS (Gibco),
the proteins were eluted with 15 mL of pH 3 Glycine Buffer (Teknova) and neutralized with
3mL of pH 9 Tris-HCI buffer (Teknova). The purification was completed by concentration
and buffer-exchange to PBS or Histidine-Buffer (20mM Histidine, 150mM NacCl) (storage
buffer) using centrifugal filter units (MilliporeSigma Amicon Ultra centrifugal Units).

The expression yield (mg/mL) of each protein is shown in Table 2.

Table 2.

Fusion protein Abbreviation M.W. Exp. Yield
(mg/L)

Rituximab-MASP-2 (HC- | RTX(H)-M2 231.2 55

CCP12SP)

Rituximab-MASP-2(HCAK- RTX(H)**-M2 231.0 22

CCP12SP)

Rituximab-MASP-2 (HCAK- RTX(H)*K-M2R4+K | 230.9 1.4

CCP12SP-R444K)

Rituximab-MASP-2 (HCAK- RTX(H)*K-M2R*Q | 230.9 0.5

CCP12SP-R444Q)

Rituximab-MASP-2 (HCAK- RTX(H)*K-M259334 | 230.9 23

CCP12SP-S633A)

MASP-2-Rituximab ~ (CCP12SP- | M2-RTX(H) 231.2 0.8

HC)

Rituximab-MASP-2 (LC- | RTX(L)-M2 231.2 2.5

CCP12SP)

MASP-2-Rituximab ~ (CCP12SP- | M2-RTX(L) 231.2 0.8

LC)
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Rituximab-MASP-3(HCAK- RTX(H)**-M3 2412 163.8

CCP12SP)

MASP-3-Rituximab ~ (CCP12SP- | M3-RTX(H) 241.5 143.0

HC)

Rituximab-MASP-3 (LC- | RTX(L)-M3 241.5 52.0

CCP12SP)

MASP-3-Rituximab ~ (CCP12SP- | M3-RTX(L) 2415 48.0

LC)

Rituximab-MASP-1 (HCAK- RTX(H)*K-M1R™Q | 2359 2.5

CCP12SP-R504Q)

MASP-1(CCP12SP-R504Q)- MIRMQRTX(L) | 236.2 1.1

Rituximab (LC)

Rituximab-C1r (HCAK-CCP12SP) | RTX(H)**-Clr 236.7 81.7

Rituximab-C1r(HCAK-N297G- RTX(H)AKAN276, 236.6 96.2

CCP12SP) Clr

Rituximab-C1r(HCAK-N297G- RTX(H)KN276. 236.6 65.6

CCP12SP-S654A) C1rS634A

Rituximab-C1s (HCAK-CCP12SP) | RTX(H)**-Cls 236.6 123.8

Rituximab-C1s(HCAK-N297G- RTX(H)AKAN276, 236.5 91.7

CCP12SP) Cls

Rituximab-C1s(HCAK-N297G- RTX(H)AKN2976. 236.5 116.1

CCP12SP-S632A) (156324

ProCFD-RTX(HC) ProCFD-RTX(H) | 196.3 3.4

Pro-CFD-RTX(HC-N297G) ProCFD- 196.2 1.3
RTx(H)N297G

MatCFD-RTX(HC) MatCFD-RTX(H) | 195.0 11.7

MatCFD-RTX(HC-N297G) MatCFD- 194.9 8.0
RTx(H)N297G

MatCFD-RTX (S208A- HC) MatCFD®*%*- 195.0 23.1
RTX(H)

MatCFD-RTX  (S208A-  HC- | MatCFDS28A. 194.9 31.7

N297G) RTX(H) V"¢

RTX-MatCFD (HCAK) RTX(H)*K- 194.8 99.8
MatCFD
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RTX-MatCFD (LC) RTX(L)-MatCFD 195.0 71.7

MatCFD-RTX(LC) MatCFD-RTX(L) 195.0 15.1

Rituximab-C2a (HCAK) RTX(H)**-C2a 260.8 61.2

Rituximab-Bb (HCAK) RTX(H)**-Bb 260.0 18.1
Example 2

Analysis of Rituximab-Derived Expressed Proteins
Protein integrity

SDS-PAGE was performed to assess the protein integrity. Polyacrylamide gel with a
gradient concentration of 4-12% (NuPAGE Bis-Tris gel, Invitrogen) was used to separate
subunits of each protein, and polypeptide sizes were estimated using molecular weight
marker (SeeBlue Plus 2, Invitrogen). SDS-PAGE was performed under both reducing and
non-reducing conditions. After the gel was run in running buffer (MOPS SDS Running
Buffer, NuPage) at 120V for 40 minutes, it was stained with staining solution (SimplyBlue

SafeStain, Invitrogen) on a shaking rotator for 1 hour followed by de-staining overnight.

It was observed that all the Ab-MASP-2 fusions were degraded to some extent and in
active form, apart from RTX(H)*X-M25¢334 and RTX(H)**-M2R4+Q_which due to mutation
are in an inactive or zymogen form. Conversely to MASP-2, the MASP-3 fusions were
generated in the zymogen form and no degradation product was detected. See FIGURE 4.
Furthermore, SDS-PAGE analysis was performed for the Ab-MASP-3 fusion proteins which
were cultured in lower temperature during expression. For comparison, the Ab-MASP-3
proteins that were cultured at 37°C, were included. Culture at lower temperature was
performed in order to reduce aggregates that are formed during expression. The SDS-PAGE
analysis was performed with reducing and non-reducing conditions and revealed no
degradation of the MASP-3 fusion proteins and no difference among the proteins with

different culture conditions (data not shown).
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The Ab-Clr and Ab-Cls fusions were also found to have minor degradation products,
whereas this was not the case for the Ab-C2a, Ab-Bb, or Ab-CFD fusions, which showed an
intact protein band upon SDS-PAGE analysis. See FIGURE 5.

Activation of MASP-3 serine protease activity

The SDS-PAGE analysis of the Ab-MASP-3 fusions showed that the proteins are in
the zymogen form, while no degradation product was detected. See FIGURE 4.

Activation of RTX-M3 proteins was performed with the use of a truncated MASP-2
(CCP1/2SP) which was followed by SDS-PAGE analysis with reducing conditions to verify
the conversion of the MASP-3 fusion protein from zymogen to active cleaved form. The
activation of MASP-3 fusion was performed based to the published report by Oroszlan et al.,
2017. Zymogen RTX-M3 (2uM) was diluted in 140 mM NaCl, 10 mM HEPES, pH 7.4, 0.1
mM EDTA buffer and was incubated at 37 °C alone (negative control) or with the addition of
MASP-2 (CCP1/2SP) (91nM) in various timepoints (0, 10, 20, 40, 60, 90, 120, 150 and 190
minutes). The samples were removed in each timepoint at place on -20 °C to stop the

reaction. Samples were analyzed by SDS-PAGE under reducing conditions.

The assay demonstrated that the recombinant MASP-3 fusion can be activated by
another serine protease, thereby becoming functional. A zymogen RTX-M3 fusion
polypeptide runs at about 92 kDa, while the active form gives two bands, the RTX-
M3(CCP1/2) and the cleaved SP domain. See FIGURE 6.

Aggregation

Size exclusion chromatography was performed to assess aggregation of the
recombinant MASP-3 fusion proteins using AKTA (GE Healthcare). 200 ug of the sample
diluted in His-Buffer (20 mM Histidine, 150mM NaCl) was injected and was run through a
column (Superdex 200 Increase 5/150 GL column), to separate the proteins by size. The
proteins that were analyzed were rituximab heavy chain fusions rituximab-MASP-3
(RTX(H)*¥-M3) and MASP-3-rituximab (M3-RTX(H)), and rituximab light chain fusions
rituximab-MASP-3 (RTX(L)-M3) and MASP-3-rituximab (M3-RTX(L)). The latter two

proteins were expressed at two different temperatures (37 and 32.5°C).
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The analysis showed more than 10% aggregation in RTX(H)**-M3 and M3-RTX(H)
cultured at 37°C. Analysis of RTX(L)-M3 and M3-RTX(L) cultured at 37°C or at 32.5°C
showed about a two-fold higher aggregation level and about a three-fold decrease in

expression yield at the lower culture temperature (data not shown).

Example 3

Binding of Rituximab-Derived Targeted Complement-Activating Molecules to

Targets
Flow cytometry

Binding of certain targeted complement-activating molecules to CD20 expressed on a
cell surface was assessed using flow cytometry. First, expression levels of CD20 were
examined on three cell lines, the human Burkitt lymphoma line Ramos (ATCC), the large cell
lymphoma line SU-DHL-8 (ATCC) and the acute lymphoblastic leukemia line Kasumi-2
(DSMZ). All cell lines were maintained at 37°C in RPMI 1640 medium [-] L-Glutamine
supplemented with 10% heat inactivated FBS and GlutaMax (Gibco). About a half million
cells were harvested and resuspended in FACS buffer (PBS with 2% FBS and 0.05% Sodium
azide). To prevent non-specific binding, 5 uL of blocking solution (FcR binding inhibitor,
eBioscience) was added to 100 uL of cell suspension, followed by 15 minutes incubation at
room temperature. A primary antibody targeted against CD20 (rituximab) was added to the
cell suspension. After 20 minutes incubation on ice, the cells were washed twice and were
resuspended in FACS buffer containing the secondary antibody, an anti-human IgG Fc Ab
conjugated with Alexa Fluor 647 (Clone HP6017, Biolegend). The cells were incubated on
ice for 20 minutes and then were washed three times and resuspended in FACS buffer.
Finally, the stained cell samples were analyzed on FACSCalibur. Results are shown in

FIGURE 2, left column.

The human Burkitt lymphoma line Ramos (ATCC) was selected for assay of CD20
binding by targeted complement-activating molecules comprising a rituximab binding
domain. Cells were maintained at 37°C in RPMI 1640 medium [-] L-Glutamine
supplemented with 10% heat inactivated FBS and GlutaMax (Gibco). About a half million
cells were harvested and resuspended in FACS buffer (PBS with 2% FBS and 0.05% Sodium
azide). To prevent non-specific binding, 5 uL of blocking solution (Fc¢ binding inhibitor,

eBioscience) was added to 100 uL of cell suspension, followed by 15 minutes incubation at
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room temperature. Primary antibodies targeted against CD20 were added to the cell
suspension. These antibodies included rituximab (anti-CD20 mAb) and the recombinant
targeted complement-activating molecule, M2-RTX(H), RTX(L)-M2, M2-RTX(L),
RTX(H)*¥-M3, M3-RTX(H), RTX(L)-M3, M3-RTX(L), RTX(H)**-MatCFD, MatCFD-
RTX(H), RTX(L)-MatCFD, and MatCFD-RTX(L), as well as catalytically inactive construct
RTX(H)*X-M2%%4  After 20 minutes incubation on ice, the cells were washed twice and
were resuspended in FACS buffer containing the secondary antibody, an anti-human IgG Fc
Ab conjugated with Alexa Fluor 647 (Clone HP6017, Biolegend). The cells were incubated
on ice for 20 minutes and then were washed three times and resuspended in FACS buffer.

Finally, the stained cell samples were analyzed on FACSCalibur.

The FACS analysis showed that all the C-terminus protein fusions bind to CD20 on
the cell surface, whereas of the N-terminus configurations, only M2-RTX(H) and MatCFD-
RTX(H) bound CD20 on the cell surface. See FIGURE 9.

Biolayer interferometry

Biolayer interferometry was carried out to analyze binding kinetics of the
recombinant targeted complement-activating molecules against the target CD20 (Acro
Biosystems), using the Octet RED96 system (ForteBio Inc.). Anti-hIgG Fc (AHC) (ForteBio
Inc.) was used to load the recombinant targeted complement-activating molecule RTX(H)*¥-
Clr, RTX(H)*X-C1s, ProCFD-RTX(H), RTX(H)**-M2R*¥X or RTX(H)**-M3 which was
diluted in Kinetic Buffer (PBS, 0.02% Tween 20, 0.1% BSA, 0.05%DDM, 0.01% CHS) at a
concentration of 69 nM and was added into one column of the assay plate. Various
concentrations of CD20 were tested. The antigen was diluted in Kinetic Buffer with a 2-fold
serial dilution, with starting concentration of 200nM and was added into one column. To
dissociate the proteins from the biosensors in order to load the next test sample, a
regeneration step is required. For that purpose, Regeneration Buffer (10 mM Glycine pH 1.6)
was added into one column of the assay plate and for neutralization Kinetic Buffer was added
into another column. The binding kinetics of the proteins were analyzed by using Octet CFR

Software (ForteBio Inc.).

All the targeted complement-activating molecules tested were shown to bind to the
antigen CD20 in dose-response manner. The calculated equilibrium constants (Kp) are as
follows: RTX <1.00E-12M, OBZ 5.03E-09 M, RTX(H)*X-M3 8.03E-10M, RTXAK-M2R##K
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2.89E-10M, RTX(H)*X-C1r 6.30E-11M, RTX(H)*K-C1s 7.31E-10M, and ProCFD-RTX(H)
3.20E-10M. See FIGURE 10 and Table 4.

Table 4
Sample Kp (M) Kon (1/Ms) Kais (1/s) Full R?

RTX <1.00E-12 1.40E+05 <1.00E-07 0.9993
OBZ 5.03E-09 2.46E+05 1.23E-03 0.9923
RTX(H)K- 2.89E-10 1.17E+05 3.89E-05 0.9987
MR4HK

RTX(H)**-M3 8.03E-10 9.52E+04 7.64E-05 0.9942
RTX(H)**-C1r 6.30E-11 1.05E+05 6.61E-06 0.9986
RTX(H)*X-Cls 7.31E-10 1.21E+05 8.86E-05 0.9972
ProCFD-RTX(H) 3.2E-10 1.26E+05 4.03E-05 0.9983

Example 4

Activity of Rituximab-Derived Targeted Complement-Activating Molecules
Serine protease activity

A substrate cleavage activation assay of various targeted complement-activating
molecules was performed in which the complement components C4 and C3 were used as
substrates. The substrates were diluted in PBS (1X), pH 7.4, and incubated at 37°C alone or
with the addition of one of RTX(H)*¥-C1r, RTX(H)**-C1s, RTX(H)*¥-M3, proCFD-
RTX(H), RTX(H)**-M2R*K RTX(H)*¥-C2a or RTX(H)**-Bb in an enzyme/substrate ratio
of 1:20. The samples were removed after three hours and analyzed by SDS-PAGE under
reducing conditions to detect the cleavage of either C4 or C3. Results are shown in

FIGURES 11A (C4 substrate) and 11B (C3 substrate).
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Enzyme activity of the Ab-protease fusions was measured in a microtiter plate based
on cleavage of a synthetic fluorogenic or chromogenic peptide substrate. Recombinant fusion
proteins were incubated in assay buffer (for fluorometric assay, 20 mM HEPES pH 7.4, 140
mM NaCl, 0.1% Tween 20; for colorimetric assay, SO mM Tris pH 7.5, 1 M NaCl) at room
temperature with an appropriate synthetic peptide substrate (5-200 uM depending on the
enzymes). Changes in fluorescence or absorbance were monitored for 20 min, and the
enzyme activity was calculated from initial rates of the changes and expressed as
RU/min/pmol of enzyme catalytic site to allow comparison to purified enzyme controls.

Results are shown in Table 5.
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Table 5

C4 deposition assays

PCT/US2022/077663

'MASP-2 assay
RTX(H)-M2 1.82E+11 25.3
1.42E+11 19.8
RTX(H)*M2 9.08E+10 17.0
1.19E+11 16.2
RTX(H)**-m2 44 2.62E+11 35.7
RTX(H)AK_MZRAMQ n.d. 0
RTX(H]AK*MZSGHA n.d. 0
M2-RTX(H) 4.84E+11 67.5
2.75E+11 51.6
RTX(L)-M2 1.15E+11 216
M2-RTX(L) 3.54E+11 66.3
7.17E+11
MASP2 (CCP12SP) 5.34E+11 100
7.35E+11
{MASP:3 assay
RTX(H) M3 1.84E+13 53
8.65E+12 22.7
ax 3.97E+13 104
RTX,(H] -M3 3.12E+13 82.0
(activated by M2) 5 89E+13 76.0
M3-RTX(H) 1.25E+13 33.0
RTX(L)-M3 2.42E+13 8.0
M3-RTX(L) 1.54E+13 5.1
3.48E+14
MASP3 (SP) 3.81E+13 100
3.04E+14
MASP-1 assay
RTX(H)AK_M1R504Q n.d. 0
M1PMURTX(L) n.d. 0
MASP1 (CCP2SP) 2.65E+14 100
Clrassay
RTX(H)**-C1r 3.69E+12 284
RTX(H)AK_C1r5654A n.d. o
C1r (CCP12SP) 1.30E+12 100
Cls assay
RTX(H)**-C1s 1.37E+14 278
RTX(H)AK_C15$632A n.d. 0
C1s (CCP125P) 4,91F+13 100
CED assay
RTX(H)"*-MatCFD n.d. 0
MatCFD-RTX(H) 9.40E-03 115
RTX(L)-MatCFD n.d. 0
MatCFD-RTX(L) 9.79E-03 119
MatCFD*2***-RTX(H) n.d. 0
ProCFD-RTX(H) 4.04E-04 12.7
MatCFD 8.21E-03 100
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In the lectin pathway of the complement system, MASP-2, a serine protease, activates
the complement cascade by cleaving the proteins C4 and C2. The activation of C4 leads to
C4b deposition onto the surface of the target cell. This cleavage activity is shared with the
C1 complex of the classical pathway. Therefore, functional activity of the MASP-2, Clr, and
Cls proteins was studied through a C4 deposition assay. In the absence of MASP-2, the
lectin pathway is not functional, as was shown in plasma from MASP-2-depleted human
serum (Moller-Kristensen et al., 2007) and in plasma from MASP-2 knockout mice
(Schwaeble et al., 2011). Hence, in order to prevent deposition from serine proteases in the
plasma itself, the plasma that was used were collected from MASP-2 knockout mice.
Activity in normal human serum was tested as well, and those tested include serum-only
control, aglycosylated antibody domain (to prevent C1q binding to the Fc region and
initiating classical pathway activity), and negative controls with catalytically inactive

molecules.

For mouse plasma assays, Nunc Maxisorp microtiter ELISA plates were coated with
100 pL of coating buffer (15 mM Na2COs3, 35 mM NaHCOs3) containing mannan (50pg/mL;
Sigma-Aldrich, M7504) and/or the recombinant targeted complement-activating molecules
(215 nM) and incubated at 4°C overnight. The next day, 250 uL of PBS buffer containing
1% BSA (Sigma-Aldrich, A3294) was added to each well and incubated at room temperature
for 2 hours to block the remaining protein binding surface. The plates were washed 3 times
with PBS containing 0.05% Tween 20 (wash buffer). Hirudin mouse plasma was diluted
with PBS (no calcium, no magnesium) and added to the wells. The plates were incubated for

15 minutes at 4°C and washed three times.

To assess the deposition of C4 on the mannan surface, C4b was detected with a rat
anti-C4 monoclonal antibody (16D2, Santa Cruz Biotechnology). 100 pL/well, diluted in
wash buffer at a final concentration of 0.2 pg/mL, were added and the plates were agitated for
30 minutes at 37°C at 200 rpm. The plates were washed three times and 100 pL of a
secondary antibody were added. The secondary antibody that was used was a goat anti-rat
IgG(H+L) (Cat#3051-05, Southern Biotech) conjugated with an alkaline phosphatase (AP)
which was diluted in wash buffer at a final concentration of 0.043 pg/mL. The plates were
incubated for 30 minutes at room temperature. Finally, 100 uL of a colorimetric substrate

TMB (1-step Ultra TMB-ELIS, Thermo-Scientific, 34029) were added to the plates. The
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reaction was stopped by adding 100 uL of 0.1 N sulfuric acid (BDH7230-1) and the

absorbance was measured at 450 nm using a plate reader.

For human serum assays, Nunc Maxisorp microtiter ELISA plates were coated with
100 pL of coating buffer (15 mM Na2COs, 35 mM NaHCO:s) containing the recombinant
fusion proteins (69nM) and incubated at 4°C overnight. The next day, 250 uL of PBS buffer
containing 1% BSA (Sigma-Aldrich, A3294) was added to each well and incubated at room
temperature for 2 hours to block the remaining protein binding surface. The plates were
washed 3 times with PBS containing 0.05% Tween 20 (wash buffer). Normal Human Serum
(NHS) was diluted with PBS (no calcium, no magnesium) and added to the wells. The plates

were incubated for 10 minutes at 4°C and washed three times.

To assess the deposition of C4 on the mannan surface, C4b was detected with a C4c
polyclonal rabbit anti-human (Q0369, Dako). 100 uL/well, diluted in wash buffer at a final
concentration of 0.88 ug/mL, were added and the plates were agitated for 30 minutes at 37°C
at 200 rpm. The plates were washed three times and 100 uL of a secondary antibody were
added. The secondary antibody that was used was a goat anti-rabbit IgG (H+L) (Lot# G0710-
V488D, Southern Biotech) conjugated with an alkaline phosphatase (AP) which was diluted
in wash buffer at a final concentration of 0.043 pg/mL. The plates were incubated for 30
minutes at room temperature. Finally, 100 uL. of a colorimetric substrate TMB (1-step Ultra
TMB-ELIS, Thermo-Scientific, 34029) were added to the plates. The reaction was stopped
by adding 100 pL of 0.1 N sulfuric acid (BDH7230-1) and the absorbance was measured at

450 nm using a plate reader.
Results are shown in FIGURES 12A and 12B.
C3 deposition assays

The role of MASP-3 in the alternative pathway of the complement system was
revealed recently and it was shown that active MASP-3 converts pro-CFD to mature CFD
(Dobo et al., 2016). Activated complement factor D (CFD) is the serine protease that cleaves
Factor B (FB) in the pro-convertase C3bB of the alternative pathway resulting in the
formation of the C3 convertase C3bBb. The C3 convertase cleaves C3 and generates C3b
molecules, which bind covalently onto the cell surface. Formation of the C4bC2a convertase
involves the participation of complement components of the classical and lectin pathways.

The complement component C2 undergoes cleavage by MASP-1, MASP-2, Clr and Cls
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ensuing binding to C4b, that results to the C3 convertase of the classical and lectin pathway.
The C3 convertase subsequently cleaves C3 and generates C3b molecules, which bound
covalently onto the surface (FIGURE 1). Therefore, the functional activity of all these serine
proteases described above can be assessed with a C3 deposition assay. To prevent deposition
of C3 due to MASP-3 activity from the plasma (Takahashi et al., 2008), plasma from MASP-

1/3 knockout mice was used.

For mouse plasma assays, Nunc Maxisorp microtiter enzyme-linked immunosorbent
assay plates were coated with 100 puL. zymosan (10ug/mL) and/or the recombinant targeted
complement-activating molecules (215 nM) suspended in coating buffer (15 mM Na2COs, 35
mM NaHCO:s) followed by overnight incubation at 4°C. The next day, 250 uL of 1% BSA
(Sigma-Aldrich, A3294) in PBS buffer were added to each well and the plate was incubated
for 2 hours at room temperature, followed by washes with wash buffer. Hirudin mouse
plasma was diluted with MgGEGTA buffer (10 mM EGTA, 5 mM MgClz, 5 mM Barbital, 145
mM NaCl [pH 7.4]) and added to the wells. The plates were incubated for 50 minutes at

37°C and washed three times.

For C3b detection on the surface, a rabbit anti-human C3c antibody (Dako, Lot#
B298875) was used. This C3c antibody is able to recognize C3b. 100 pL/well ((2.4 pg/mL))
diluted in wash buffer were added and the plates were incubated for 30 minutes at 37°C at
200 rpm. The plates were washed three times and 100 pL of a secondary antibody Goat Anti-
Rabbit (Southern Biotech) conjugated with an alkaline phosphatase (AP) and diluted in wash
buffer (0.043 ug/mL) was added to the plates. The plates were incubated for 30 minutes at
room temperature. For determination of C3 deposition, 100 pL of TMB (1-step Ultra TMB-
ELIS, Thermo-Scientific, 34029) were added to the plates. The reaction was stopped by
adding 100 uL of 0.1 N sulfuric acid (BDH7230-1) and the absorbance was measured at 450

nm using a plate reader.

For human serum assays, Nunc Maxisorp microtiter enzyme-linked immunosorbent
assay plates were coated with the recombinant fusion proteins (250 nM) suspended in coating
buffer (15 mM NaxCOs, 35 mM NaHCOs) followed by overnight incubation at 4°C. The next
day, 250 uL of 1% BSA (Sigma-Aldrich, A3294) in PBS buffer were added to each well and
the plate was incubated for 2 hours at room temperature, followed by washes with wash
buffer. NHS was diluted with MgEGTA buffer (10 mM EGTA, 5 mM MgClz, 5 mM
Barbital, 145 mM NaCl [pH 7.4]) and added to the wells. The plates were incubated for 25
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minutes at 37°C and washed three times. C3b detection was carried out as for the mouse

plasma assays.
Results are shown in FIGURE 13.
Complement deposition on target cells

The targeted complement-activating molecules consist of two domains; the target-
binding domain, which binds to the target via the variable regions (Fv) of the Fab fragment of
an antibody, and the serine protease effector domain from a complement-activating serine
protease. A complement component deposition assay on CD20 positive cells was performed
to assess the effect of the targeted complement-activating molecule as a whole. The acute
lymphoblastic leukemia line Kasumi-2 (purchased from DSMZ) was used to examine
complement deposition on the cell surface after treatment with targeted complement-
activating molecules ProCFD-RTX(H) and MatCFD-RTX(H). Final concentration of 12.5
nM and 1.4 nM of the proteins were diluted in CDC Assay Buffer (RPMI 1640 Medium [-]
L-Glutamine, 5% heat-inactivated FBS, GlutaMax and 25mM HEPES). RTX and the
aglycosylated forms were included as controls. Normal Human Serum (NHS) was also
diluted into the Assay Buffer to obtain a final concentration at 15%. The cells were
resuspended into the Assay Buffer to a final concentration of 300,000 cells/mL and were
transferred to a 6-well assay plate followed by addition of the diluted proteins and the human
serum. The assay plates were incubated at 37°C in a humidified incubator for 2 hours. After
treatment the cells were resuspended into FACS buffer (PBS with 2% FBS and 0.05%
sodium azide), blocked to prevent non-specific binding with blocking solution (Human
TruStain FcX, Biolegend) (SuL/100uL), and were stained with primary antibodies against the
complement components C3 or C5b-9 (MAC). The primary antibodies (Spg/mL) that were
used are the rabbit anti-human C3c¢ (A0062, Dako) and the monoclonal mouse anti-human
C5b-9 (M0777, Dako). After 20 minutes incubation on ice, the cells were washed twice and
were resuspended in FACS buffer containing the secondary antibody (SuL/100uL), APC
anti-rabbit IgG (FO111, R&D Systems) and PE anti-mouse IgG (405307, BioLegend)
recognizing the C3 and C5b-9 antibodies, respectively. The cells were incubated on ice for 20
minutes and then were washed three times and resuspended in FACS buffer. Finally, the

stained cell samples were analyzed on FACSCalibur.
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CFD fusions, especially MatCFD fusions, induced significantly higher deposition of
C3 and MAC on target cells as compared to serum only or RTX treatment. Results are

shown in FIGURES 14A (C3 deposition) and 14B (MAC deposition).

Example S

Cytotoxicity of Rituximab-Derived Targeted Complement-A ctivating Molecules
CDC assays

The Ramos B cell line expresses high levels of CD20, to which the antibody
rituximab binds. Increased density of the antigen plays a role in the initiation of the
complement cascade through antibody binding that initiates the classical pathway. Likewise,
the active Clr and Cls serine proteases are activators of the classical pathway. The catalytic
domains of MASP-1 and MASP-2 activate the lectin pathway and the catalytic domains of
MASP-3 and CFD activate the alternative pathway. C2 is an activator of the classical and

lectin pathways, and Factor B activates the alternative pathway.

All three pathways of the complement system lead to the formation of MAC on the
surface of the target cell, followed by lysis of the cell. It is expected that activating more than
one complement pathway would lead to enhanced complement-dependent cytotoxicity
(CDC). Therefore, the targeted complement-activating molecules were tested for the ability
to increase levels of CDC, which could result from activation of any two or more of the

classical, lectin, and alternative complement pathways.

Complement-dependent cytotoxicity (CDC) assays were performed using a CytoTox-
Glo Cytotoxicity assay kit (Promega). Serial dilutions of rituximab and targeted
complement-activating molecules (highest concentration: 12.5 nM) were prepared with Assay
Buffer (RPMI 1640, 5% heat-inactivated FBS, GlutaMax, 25 mM HEPES). Normal Human
Serum (NHS) was also diluted into the Assay Buffer to obtain a final concentration of 15%.
CD20+ cells were resuspended into the Assay Buffer to a final concentration of 10,000
cells/well and were transferred to the 96-well assay plate followed by addition of the diluted
proteins and the human serum. The assay plates were incubated at 37°C in a humidified
incubator for 2 hours. After cooling down at room temperature for 15 minutes, the CytoTox-
Glo reagent (Promega) was added and incubated for additional 10 minutes. Finally, the

luminescence was measured using a microplate luminometer (Luminoskan Labsystems).
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In some cases, CDC assays were performed using propidium iodide. Serial dilutions
of rituximab and targeted complement-activating molecules were prepared with Assay Buffer
(Opti-MEM cell culture medium, Gibco). Normal Human Serum (NHS) was also diluted
into Assay Buffer to obtain a final concentration at 10%. CD20+ cells were washed with
PBS, resuspended with the Assay Buffer to a final concentration of 150,000 cells/well and
transferred to the 96-well assay plate followed by addition of the diluted proteins and the
human serum. The assay plates were incubated at 37°C in a humidified incubator for 2
hours. After incubation, 5 puL of propidium iodide (Invitrogen, cat# 00-6990-50) were added
and the stained cells were immediately analyzed by flow cytometry using a FACSCalibur.

Results of CytoTox-Glo assays are shown in FIGURES 16-18. Results of propidium
iodide assays are shown in FIGURE 19.

Inhibition of CD55 and CD59

In order to determine the possible impact of complement regulatory proteins (CRPs)
in the CDC assays, additional assays were carried out using CRP inhibitors. Either antibodies
against CRP CDS55 (clone BRIC 216, Sigma-Aldrich), CRP CD59 (clone BRIX 229,
IBGRL), or both were used to inhibit the activity of CD55 and/or CD59 during the assay.

Dilutions of rituximab (RTX), modified rituximab (RTX"?>*7%), targeted complement-
activating molecule MatCFD-RTX, and targeted complement-activating molecule MatCFD-
RTXY?7S were prepared with Assay Buffer to a final concentration of 337.5 nM. Anti-CD55
antibody was prepared with Assay Buffer to a final concentration 10 pg/mL and anti-CD59 to
a final concentration of 2 pg/mL. Normal Human Serum (NHS) was also diluted into Assay
Buffer to obtain a final concentration of 15%. Ramos cells were resuspended with Assay
Buffer to a final concentration of 300,000 cells/ well and transferred to the 96-well assay
plate followed by addition of the anti-CRPs, the diluted RTX and targeted complement-
activating molecules and the human serum. The assay plate was incubated at 37°C in a
humidified incubator for 2 hours. After incubation, 5 uL of propidium iodide (Invitrogen,
cat# 00-6990-50) were added and cells were immediately analyzed by flow cytometry using

FACSCalibur. Samples with no anti-CRP antibodies were also run as controls (no inh).

MatCFD- RTXY*7¢ induced significantly higher CDC on Ramos cells as compared to
RTXM?7G when one or both CRPs were inhibited. Glycosylated RTX had already high CDC,
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thereby no further enhancement was observed with MatCFD-RTX(H). Results are shown in
FIGURE 20.

Example 6

Production of Alemtuzumab and Daratumumab Fusion Proteins

Mature complement factor D (MatCFD) was fused with anti-CD52 antibody
alemtuzumab (ALM) or with anti-CD38 antibody daratumumab (DARA), and the fusion
proteins were expressed using the expression vector pPCAG. The vector is a modified version
of pD2610-v1 (ATUM,; originally from (Miyazaki et al., 1989)) and contains the
characteristic CMV and chicken beta-actin hybrid promoter, and a kanamycin resistance

marker.

The MatCFD domains were fused to the N-terminus of the antibody’s heavy chain
and resulted in the following constructs: MatCFD-ALM(H) (SEQ ID NO:97) and MatCFD-
DARA(H) (SEQ ID NO:98).

Plasmid preparation, cloning, protein expression, and purification was carried out as

described in Example 1.

Example 7

Binding of Alemtuzumab-Derived and Daratumumab-Derived Targeted Complement-

Activating Molecules to Targets
Flow cytometry

Binding of targeted complement-activating molecules having an alemtuzumab-
derived binding domain to CD52 expressed on a cell surface and binding of targeted
complement-activating molecules having a daratumumab-derived binding domain to CD38
expressed on a cell surface were assessed using flow cytometry. About 500,000 cells of
human B cell lymphoma line HT (ATCC) were harvested and resuspended in FACS buffer.
To prevent non-specific binding, 5 pl of blocking solution was added to 100 ul of cell
suspension, which was then incubated 15 minutes at room temperature. Antibodies
alemtuzumab (targeting CD52) and daratumumab (targeting CD38) or one of targeted
complement-activating molecules MatCFD-ALM(H) or MatCFD-DARA(H) were added to

the cell suspension and incubated 20 minutes on ice. The cells were then washed twice and
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resuspended in FACS buffer containing secondary antibody (mouse anti-human IgG1
conjugated with Alexa Fluor 647). The cells were incubated on ice for 20 minutes, then
washed three times and resuspended in FACS buffer. The stained cell samples were analyzed
by FACS (FACSCalibur).

The FACS analysis showed that both ALM and targeted complement-activating
molecule MatCFD-ALM(H) bind to CD52 on the surface of HT cells, and both DARA and
MatCFD-DARA(H) bind to CD38 on the surface of HT cells. See FIGURE 15, columns
headed “CD52” and “CD38.”

Example 8

Activity of Alemtuzumab-Derived and Daratumumab-Derived Targeted Complement-

Activating Molecules
C3 deposition

Complement activation by targeted complement-activating molecules MatCFD-
ALM(H) and MatCFD-DARA(H) were assessed by measurement of C3b deposition on HT
target cells. Normal human serum (NHS) was diluted into Assay Buffer to obtain a final
concentration of 15%. HT cells were resuspended into Assay Buffer to a final concentration
of 300,000 cells/ml and were transferred to a 6-well assay plate. The diluted proteins and
NHS were added to the wells. Plates were incubated at 37°C in a humidified incubator for
two hours. The cells were then resuspended into FACS buffer, blocked to prevent non-
specific binding, and stained with primary antibody (rabbit anti-human C3c). After 20
minutes incubation in ice, the cells were washed twice and resuspended in FACS buffer
containing secondary antibody (APC anti-rabbit IgG). The cells were incubated a further 20
minutes on ice, then washed three times and resuspended in FACS buffer. The stained cell

samples were analyzed by FACS (FACSCalibur).

The FACS analysis showed that C3b deposition resulted from treatment with
MatCFD-ALM(H) or MatCFD-DARA(H). See FIGURE 15, columns labeled “C3b™.

Example 9

Preparation of Anti-fHbP-Derived Targeted Complement-A ctivating Molecules
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Monoclonal antibodies to factor H binding protein (fHbP) of Neisseria meningitidis
(N. meningitidis) were produced in mice and isolated using hybridoma technique. Three
different mouse monoclonal antibodies were identified: anti-fHbP clone 5 (aN5), anti-fHbP
clone 7 (aN7), and anti-fHbP clone 19 (aN19). The binding of each of these three antibodies
to fHbP on the surface of an ELISA plate was tested. All three antibodies showed binding to
fHDbP under these conditions. See FIGURE 21, left panel. The binding of each of the three
antibodies to N. meningitidis on the surface of an ELISA plate was then tested. Clone 19

showed binding to N. meningitidis under these conditions. See FIGURE 21, right panel.

Each of clones 5, 7, and 19 was sequenced and expressed as a recombinant mouse-
human chimera. Binding of the chimeric versions to N. meningitidis on the surface of an
ELIS A plate was tested. Clone 19 showed binding to N. meningitidis under these conditions.
See FIGURE 22.

The Clr and Cls serine protease effector domains were fused to one of three
monoclonal antibodies that bind Neisseria meningitidis factor H binding protein (fHbP). The
fusion proteins were expressed using the expression vector pCAG similarly to the proteins
described in Example 1. The C-terminal catalytic fragment of C1r and C1s (CCP1-CCP2-
SP) was fused with anti-fHbP clone 5 (aN5), clone 7 (aN7), or clone 19 (aN19) at the C-
terminus of the antibody’s heavy chain (HC), which was altered by a deletion of the single
amino acid lysine (K) from the C-terminus. This process resulted in the following constructs:
aN7(H)**-C1r (SEQ ID NO:107), aN19(H)**-C1r (SEQ ID NO:108), aN5(H)**-C1r (SEQ
ID NO:109), aN7(H)**-C1s (SEQ ID NO:110), aN19(H)**-C1s (SEQ ID NO:111),
aNS(H)Y**-Cls (SEQ ID NO:112).

The following additional clone 19-derived targeted complement-activating molecules
were produced: aN19(H)*X-M28+K (SEQ ID NO:116), aN19(H)*¥-M3 (SEQ ID NO:117),
MatCFD-aN19(H) (SEQ ID NO:118), ProCFD-aN19(H) (SEQ ID NO:119).

Plasmid preparation, cloning, protein expression, and purification was carried out as

described in Example 1.

Example 10

Binding of Anti-fHbP-Derived Targeted Complement-A ctivating Molecules to N.

meningitidis
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Binding to N. meningitidis was tested for each of the targeted complement-activating
molecules comprising a clone 19 binding domain. Targeted complement-activating
molecules aN19(H)**-C1r (also referred to as clone19-C1r) and aN19(H)**-C1s (also
referred to as clonel9-Cls) were tested, along with monoclonal antibody clone 19. All three

molecules showed binding to N. meningitidis. See FIGURE 23.

Example 11

Activity of Anti-fHbP-Derived Targeted Complement-A ctivating Molecules
Complement deposition activity

Serum samples from twelve individuals were assessed for fHbP antibody titer.
Results are shown in FIGURE 24. Deposition of C5b-9 (MAC) by targeted complement-
activating molecules clonel19-Cls and clonel9-Clr was assayed using serum from individual
“6,” which showed the lowest titer of fHbP antibodies. Maxisorp polystyrene microtiter
plates were coated with 100 pL of 10 pg/mL mannan or an immune complex in carbonate
buffer (15mM Na>COs, 35 mM NaHCOs, pH 9.6). One percent BSA (w/v) in TBS buffer
(10mM Tris-HCI, 140mM NaCl, pH7.4) was used to block the residual binding sites of
ELISA plates for 2 hours. ELISA plates were then washed with TBS containing 0.05% (v/v)
Tween 20 and 5 mM CaClz. Human serum from individual “NL” was diluted in BBS and
added to the plates, which were then incubated for 1h at 37°C. Deposition of C5b-9 was
detected using anti C5b-9 (Abcam), followed by peroxidase-conjugated goat anti-rabbit IgG.
After 1 hour, wells were washed and 100uL of 1-Step Ultra TMB Solution (Thermo fisher
scientific) was added to each well and incubated for 5 min at room temperature. The reaction
was stopped by the addition of 2M H2SOs and the optical density at 450 nm was immediately
measured. C5b-9 deposition by monoclonal antibody clone 19 and by serum alone were also
measured as controls. Both clonel9-Cls and clonel9-Clr targeted complement-activating

molecules showed enhanced C5b-9 deposition as compared to the controls. See FIGURE 25.

Deposition of C3b, C4b, and C5b by targeted complement-activating molecule
clonel9-Clr was assessed using serum from individuals <17, “2”, “5”, and “Y”.
Complement component deposition was assayed as described above for C5b, using varied
serum concentrations. Deposition of C3b and C4b were assayed similarly, using rabbit anti-

C3c (Dako) or rabbit anti-C4c (Dako), respectively, as detection antibody. Results are shown
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in FIGURE 27A (C3b deposition), FIGURE 27B (C4b deposition), and FIGURE 27C (C5b

deposition).

Additional targeted complement-activating molecules were prepared that comprise a
Clone 19 binding domain and a domain from MASP-2, MASP-3, or Factor D. These targeted
complement-activating molecules were named aN19(H)**-M2R*4K (also referred to as anti-
fHbp-MASP-2), aN19(H)**-M3 (also referred to as anti-fHbp-MASP-3), and MatCFD-
aN19(H) (also referred to as anti-fHbp-fD), respectively. These targeted complement-
activating molecules were assayed for C3b deposition on the surface of N. meningiditis
bacteria, along with the clonel9-Clr (also referred to as anti-fHbp-C1r) and clone19-Cls

(also referred to as anti-fHbp-Cl1s) targeted complement-activating molecules.

Maxisorp polystyrene microtiter ELISA plates were coated with formalin-fixed N.
meningitidis bacteria (ODeoo = 0.6) in carbonate buffer (15mM Na.COs, 35 mM NaHCOs,
pH 9.6). The next day, wells were blocked with 5% skimmed milk in TBS buffer (10mM
Tris-HCI, 140mM NaCl, pH7.4) for 2 hours then washed with TBS buffer containing 0.05%
(v/v) Tween 20 and 5 mM CaClz2. 1% NHS or 5% mouse serum containing 150 nM of
monospecific antibodies diluted in BBS** buffer (4mM barbital, 145mM NaCl, 2mM CaCls,
1 mM MgClz, pH 7.4) and added to the plate and incubated for 5, 10, 15, 20 and 25 minutes
at room temperature then washed. Deposition of C3b was detected using rabbit anti-C3¢
(Dako) followed by peroxidase-conjugated goat anti-rabbit I[gG. After 1 hour, wells were
washed and 100 uL of 1-Step Ultra TMB Solution (Thermo Fisher Scientific) was then added
to each well and incubated for 5 minutes at room temperature. The reaction was stopped by
the addition of 2M H2SOs and the optical density at 450 nm was immediately measured.
Results are shown in FIGURE 28. The difference in C3b deposition between Clone 19 (i.e.,
anti-fHbp) and anti-fHbp-C1r was observed to be significant.

Serum bactericidal activity

Targeted complement-activating molecules clonel9-Cls and clonel9-Clr were
assessed for serum bactericidal activity. Neisseria meningitidis serotype B (MC58) were
grown on a blood agar plate at 37°C and 5% CO». Next day, cells were scraped and
suspended in BBS (4mM barbital, 145mM NaCl, 2mM CaClz, ImM MgCl, pH 7.4). 1500
cells were incubated with 25% normal human serum from individual “1” (FIGURE 26A, top
row), individual “2” (FIGURE 26A, bottom row), individual *5” (FIGURE 26B, top row), or
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individual “Y” (FIGURE 26B, bottom row) with or without 10ug of anti-fHbp clone 19,
clonel9-Cls, or clonel9-Clr. At predetermined time points (30 and 60 minutes), samples
were taken and plated on blood agar plates for overnight at 37°C and 5% CO2. Serum
bactericidal activity was calculated by measuring the decrease in the viable bacterial count
recovered after incubation with NHS compared to the original bacterial count at zero time
point and heat inactivated serum. Targeted complement-activating molecule clonel9-Clr
showed a significant reduction in viable bacterial count as compared to controls or to clonel9
monoclonal antibody in the Serum 1 assay at the 30-minute timepoint and in the Serum 2

assay at the 60-minute time point. See FIGURES 26A and 26B.

Example 12

In Vivo Study of Anti-fHbP-Derived Targeted Complement-Activating
Molecules

in a Mouse Model of N. meningitides Infection

The effect of the anti-fHbP-derived targeted complement-activating molecules in a
mouse model of N. meningitides infection was studied. 12-week-old female C57BL/6 wild-
type mice (Charles River Laboratory) were used in this study. Mice were injected
intraperitoneally (i.p.) with iron dextran (400 mg/kg; Sigma-Aldrich) 12 hours before
infection. The next day, mice were injected i.p with 100 uL of passaged N. meningitidis B-
MC58 suspension containing 5x10°cfu in PBS and with iron dextran (400 mg/kg).
Monoclonal antibodies or targeted complement-activating molecules were injected i.p. 18
hours before infection. Mice treated with an isotype control antibody served as a control.
Each group consisted of 12 mice. The inoculum dose was confirmed by viable count after
plating on blood agar with 5% (vol/vol). Mice were monitored for progression of clinical
signs and euthanized when they became lethargic. Blood samples were obtained at pre-
determined time points, and viable counts were calculated after serial dilution in PBS and

plating out on blood agar plates.

Mice were treated with monoclonal antibody Clone 19 or with targeted complement-
activating molecules Clone 19-Clr or Clone 19-Cls. Bacterial load in blood samples
collected at 8 hours and 24 hours after infection is shown in FIGURE 43. Bacterial load at
both time points was significantly lower in mice treated with Clone 19-C1r as compared to
mice treated with antibody Clone 19. Survival of mice after infection is shown in FIGURE

44. Survival, i.e., mice not requiring euthanization, was significantly improved for mice
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treated with Clone 19-C1r as compared to mice treated with antibody Clone 19. For both
FIGURE 43 and FIGURE 44, *p<0.05 and **p<0.01 using the Mantel-Coxlog-rank test.

Example 13

Preparation of Anti-PspA-Derived Targeted Complement-Activating Molecules

Monoclonal antibodies to pneumococcal surface protein A (PspA) of Streptococcus
pneumoniae were produced using mouse hybridomas kindly provided by Dr. David Briles
and Dr. W. Edward Swords at the University of Alabama at Birmingham. Anti-PspA
antibodies 5C6.1 and RX1IMIO005 were described in Vaccine (2013); 32(1):39-47 and
mSphere (2019) 4:¢00589-19, respectively. The binding of each of these antibodies to S.
pneumoniae was tested. S. pneumoniae strain D39 was incubated with either 5C6.1 or
RX1MIO005 at a concentration of 10 pg/mL for 30 minutes at room temperature, then washed
and incubated with Alexa Fluor goat anti-human IgG for 30 minutes. Binding was measured
by FACS analysis. Results are shown in FIGURE 29. Antibody RX1MI005 was observed to
bind better than 5C6.1, and was therefore selected for further use.

Antibody RX1MIO005 was sequenced, and the sequence used to create targeted
complement-activating molecules comprising an RX1MIO005 binding domain and a fragment
of either C1r or Cls. The C-terminal catalytic fragment of Clr or Cls was fused with anti-
PspA antibody RX1MIO005 at the C-terminus of the antibody’s heavy chain (HC), which was
altered by a deletion of the single amino acid lysine (K) from the C-terminus. This process
resulted in the following constructs: RX1MIO05(H)**-C1r HC (SEQ ID NO:122) and
RX1MI005(H)**-C1s_HC (SEQ ID NO:123).

Plasmid preparation, cloning, protein expression, and purification was carried out as
described in Example 1.
Example 14
Binding of Anti-PspA-Derived Targeted Complement-A ctivating Molecules to S.

pneumoniae

Binding to S. pneumoniae was tested for each of the targeted complement-activating
molecules comprising a RX1MI005 binding domain. Targeted complement-activating

molecules RXIMIO05(H)*¥-C1r (also referred to as anti-PspA-C1r or MI005-C1r) and
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RX1IMIO05(H)**-C1s (also referred to as anti-PspA-C1s or MI005-C1s) were tested, along
with monoclonal antibody RX1MI005. An ELISA plate was coated with S. pneumoniae
strain D39 in coating buffer and blocked with 5% skimmed milk. Serial dilutions of antibody
or targeted complement-activating molecules were added to the plate and incubated for 30
minutes at room temperature then washed. Bound antibodies and targeted complement-
activating molecules were detected using HRP conjugated anti-human IgG. An unrelated
isotype antibody was included as a control. All three molecules showed binding to S.
pneumoniae. See FIGURE 30.

Example 15

Activity of Anti-PspA-Derived Targeted Complement-Activating Molecules
Complement deposition activity

Deposition of C3b by anti-PspA antibody RX1MI005 and RX1MI005-derived
targeted complement-activating molecules on the surface of S. pneumoniae was assessed. S.
pneumoniae bacteria were washed twice with TBS buffer and resuspended in BBS*™ buffer
(4mM barbital, 145mM NaCl, 2mM CaClz, 1 mM MgClz, pH 7.4) buffer to a final
concentration of 10° cfu/mL. The bacterial suspension (100 uL) was opsonized with 1 %
(vol/vol) NHS or 5% (vol/vol) wild-type mouse serum for 15 minutes at room temperature
with antibody or targeted complement-activating molecules. Nonopsonized bacteria served as
anegative control. After opsonization, the bacterial samples were washed twice with TBS
buffer, and bound C3b was detected using FITC-conjugated rabbit anti-human C3c¢ (Dako).
Fluorescence intensity was measured with a FACSCalibur cell analyzer (BD Biosciences).
Results are shown in FIGURE 31. Complement C3b deposition on the surface of S.
pneumoniae was observed to be enhanced when the MI005-Cr and MI005-C1s targeted
complement-activating molecules were present, as compared to the RX1MI005 antibody or

the isotype control antibody.

Example 16

Preparation of Targeted Complement-A ctivating Molecules Derived from

Antibodies to C. albicans

Monoclonal antibody 1A2 binds to a fungal mannan epitope on the surface of

Candida albicans. This antibody was described in PCT patent application publication WO
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2014/174293. The sequence of antibody 1A2 used to create targeted complement-activating
molecules comprising a 1A2 binding domain and a fragment of either Clr or Cls. The C-
terminal catalytic fragment of Clr or Cls was fused with antibody 1A2 at the C-terminus of
the antibody’s heavy chain (HC), which was altered by a deletion of the single amino acid
lysine (K) from the C-terminus. This process resulted in the following constructs: 1 A2(H)**-

Clr_HC (SEQ ID NO:130) and 1A2(H)**-C1s_HC (SEQ ID NO:131).

Plasmid preparation, cloning, protein expression, and purification was carried out as

described in Example 1.

Example 17

Binding to C. albicans of Targeted Complement-A ctivating Molecules

Derived from Antibodies to C. albicans

Binding to C albicans was tested for targeted complement-activating molecule
1A2(H)**-C1r (also referred to as 1A2-C1r) and monoclonal antibody 1A2. An ELISA plate
was coated with C. albicans in coating buffer and blocked with 5% skimmed milk. Serial
dilutions of antibody 1A2 and the targeted complement-activating molecule were added to
the plate and incubated for 30 minutes at room temperature, then washed. Bound antibodies
were detected using HRP conjugated anti-human IgG. Both antibody 1A2 and targeted
complement-activating molecule 1A2-Clr showed binding to C. albicans. An unrelated

isotype antibody was used as a control. See FIGURE 32.

Binding to C. albicans was also tested using an alternative assay. Fungal cells were
incubated with antibody 1A2 or targeted complement-activating molecule 1A2-C1r for 30
minutes at room temperature, then washed and incubated with Alexa Fluor goat anti-human
IgG for 30 minutes. Binding was measured by FACS analysis. An unrelated isotype
antibody was used as a control. Both antibody 1A2 and targeted complement-activating

molecule 1A2-Clr showed binding to C. albicans. See FIGURE 33.

Example 18

Activity of Targeted Complement-Activating Molecules Derived from

Antibodies to C. albicans

Complement deposition activity
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Deposition of C3b by antibody 1A2 and targeted complement-activating molecule
1A2-C1r on the surface of C. albicans was assessed. First, a human serum with minimal
natural antibodies to C. albicans was identified by screening sera from five different
individuals. ELISA plates were coated with C. albicans and incubated with serum from each
of the individuals. Antibodies against C. albicans were detected using horseradish peroxidase
(HRP)-conjugated anti-human IgG antibody. The serum having the lowest measured titer of
C. albicans antibodies, indicated as “GC”, was used in a C3b deposition assay. Results are
shown in FIGURE 34, left panel.

For the C3b deposition assay, Maxisorp polystyrene microtiter ELISA plates were
coated with formalin-fixed C. albicans in carbonate buffer (15mM Na>COs3, 35 mM NaHCOs3,
pH 9.6). The next day, wells were blocked with 5% skimmed milk in TBS buffer (10mM
Tris-HCI, 140mM NaCl, pH7.4) for 2 hours then washed with TBS buffer containing 0.05%
(v/v) Tween 20 and 5 mM CaClz2. 1% NHS serum “GC” containing 150 nM of antibodies or
targeted complement-activating molecules diluted in BBS** buffer (4mM barbital, 145mM
NaCl, 2mM CaClz, 1 mM MgClz, pH 7.4) and added to the plate and incubated for 5, 10, 15,
20 and 25 minutes at room temperature then washed. Deposition of C3b, detected using
rabbit anti-C3¢ (Dako) followed by peroxidase-conjugated goat anti-rabbit IgG. After 1 hour,
wells were washed and 100 puL of 1-Step Ultra TMB Solution (Thermo Fisher Scientific) was
then added to each well and incubated for 5 minutes at room temperature. The reaction was
stopped by the addition of 2M H2SO4 and the optical density at 450 nm was immediately
measured. Results are shown in FIGURE 34, right panel. The level of C3b deposition was
significantly enhanced when targeted complement-activating molecule 1A2-C1r was used, as

compared to antibody 1A2 or an isotype control.

Example 19

Preparation of Anti-Fnbp-Derived Targeted Complement-Activating Molecules

Monoclonal antibodies to fibronectin binding protein (Fnbp) of Staphylococcus
aureus were produced in mice and isolated using hybridoma technique. Mouse spleen cells
were mixed with NSO myeloma cells in a ratio 1:4 in RPMI SFM (Sigma) and pelleted at
1200 xg for 5 minutes. After centrifugation, the supernatant was completely removed.
Splenocytes and NSO cells were then fused together by addition of 0.8 mL of polyethylene
glycol 1500 (Roche) through a period of 1 minute with gentle stirring. After that, 10 mL of

RPMI-SFM was added stepwise with gentle stirring over a period of 5 minutes. Fused cells
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were then pelleted and re-suspended into 50 mL of RPMI medium supplemented with 15%
FCS (Sigma), 200 u/mL Penicillin/Streptomycin (Sigma), 1 mM pyruvic acid (Sigma), 0.05
uM B-mercaptoethanol (Sigma), 0.5 ug/mL hydrocortisone (Sigma) and 0.4 mM L-glutamine
(Sigma). Hybridoma cells were finally plated into 96 well plates and incubated at 37 °C and 5
% COa. As anegative control, NSO myeloma cells were added to the last two rows of each
plate. Next day, hypoxanthine and azaserine (Sigma) were added to each well at a final
concentration of 100 uM hypoxanthine and 5.7 uM azaserine. The hybridomas were fed
every 3 days by removing 100 uL of the old medium and replacing it with fresh RPMI
medium containing 15% FCS. When the hybridomas reached 30-50% confluence,
supernatant samples were taken for screening using ELISA. Positive clones were selected

and transferred into 24 well plates and finally into 25 cm? flasks.

Eleven candidate antibodies were identified and screened for binding to S. aureus.
Maxisorp polystyrene microtiter ELISA plates were coated with formalin-fixed S. aureus
(OD600 = 0.6) in carbonate buffer (15mM Na>COs, 35 mM NaHCOs, pH 9.6). The next day,
wells were blocked with 5% skimmed milk in TBS buffer (10mM Tris-HCI1, 140mM NaCl,
pH7.4) for 2 hours then washed with TBS buffer containing 0.05% (v/v) Tween 20 and 5 mM
CaClz. Candidate antibodies were serially diluted in TBS buffer, added to the plate and
incubated for 1 hour at room temperature then washed. Binding of antibodies was detected
using peroxidase-conjugated rabbit anti-human IgG. After 1 hour, wells were washed and
100 pL of 1-Step Ultra TMB Solution (Thermo Fisher Scientific) was then added to each
well and incubated for 5 minutes at room temperature. The reaction was stopped by the
addition of 2M H2SO4 and the optical density at 450 nm was immediately measured.
Antibody Clone G was identified as showing the best binding to S. aureus. See FIGURE 35.

Antibody Clone G was tested for binding to S. aureus strain MSSA. S. aureus MSSA
bacteria were washed twice with TBS buffer and resuspended in BBS** buffer (4 mM
barbital, 145 mM NaCl, 2 mM CaClz, 1 mM MgClz, pH 7.4) buffer to a final concentration of
10° cfu/mL. Bacterial suspension (100 uL) was incubated with 150 nM of antibody Clone G
for 30 minutes at room temperature. Bacteria opsonized with an isotype control antibody
were used as a negative control. After incubation, the bacterial samples were washed twice
with TBS buffer, and bound antibodies were detected using FITC-conjugated rabbit anti-

human IgG. Fluorescence intensity was measured with a FACSCalibur cell analyzer (BD
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Biosciences). Results are shown in FIGURE 36. Clone G was observed to bind to the S.
aureus MSSA strain.

Antibody Clone G was also tested for binding to several different isolates of S. aureus
strain MRSA. S. aureus MRSA bacteria from one of two clinical isolates and a lab strain
isolate were washed twice with TBS buffer and resuspended in BBS++ buffer (4mM barbital,
145mM NaCl, 2mM CaCl2, 1 mM MgCl2, pH 7.4) buffer to a final concentration of
106 cfu/mL. Bacterial suspension (100 uL) was incubated with 150nM of antibody Clone G
for 30 minutes at room temperature. Bacteria opsonized with an isotype control antibody
were used as anegative control. After incubation, the bacterial samples were washed twice
with TBS buffer, and bound antibodies were detected using FITC-conjugated rabbit anti-
human IgG. Fluorescence intensity was measured with a FACSCalibur cell analyzer (BD
Biosciences). Results are shown in FIGURE 37. Clone G was observed to bind to all three

isolates of the S. aureus MRSA strain.

Antibody Clone G was sequenced, and the sequence used to create targeted
complement-activating molecules comprising a Clone G binding domain and a fragment of
either Clr or Cls. The C-terminal catalytic fragment of C1r or Cls was fused with anti-Fnbp
antibody Clone G at the C-terminus of the antibody’s heavy chain (HC), which was altered
by a deletion of the single amino acid lysine (K) from the C-terminus. This process resulted
in the following constructs: C1.G(H)*¥-C1r HC (SEQ ID NO:126) and CL.G(H)*¥-C1s_HC
(SEQ ID NO:127).

Plasmid preparation, cloning, protein expression, and purification was carried out as

described in Example 1.

Example 20

Binding of Anti-Fnbp-Derived Targeted Complement-Activating Molecules

Binding to Fnbp was tested for each of the targeted complement-activating molecules
comprising a Clone G binding domain. Targeted complement-activating molecules
CL.GH)*¥-C1r (also referred to as Clone G-C1r) and C1.G(H)**-C1s (also referred to as
Clone G-C1s) were tested, along with monoclonal antibody Clone G. Maxisorp polystyrene
microtiter ELISA plates were coated with 2 pg/mL of recombinant S. aureus FnbpB in

coating buffer. The next day, wells were blocked with 5% skimmed milk in PBS for two
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hours, then washed with PBS buffer containing 0.05% (v/v) Tween 20. Two-fold serial
dilutions of antibodies and targeted complement-activating molecules were prepared in PBS
buffer starting from 15 pg/mL. Samples of 100 puL were transferred to the ELISA plate and
were incubated at room temperature. After one hour, the plate was washed and 100 pL of
HRP-conjugated goat anti-human IgG detection antibody was added to the plate, followed by
30 minutes incubation at room temperature. The plate was washed and 100 pL of 1-Step
Ultra TMB Solution (Thermo Fisher Scientific) was added to each well and incubated for two
minutes at room temperature. The reaction was stopped by the addition of 2M H2SO4 and the

optical density at 450 nm was immediately measured. See FIGURE 38A.

Binding to S. aureus was also tested for each of the targeted complement-activating
molecules comprising a Clone G binding domain. Targeted complement-activating
molecules Clone G-Clr and Clone G-Cls were tested, along with monoclonal antibody Clone
G. An ELISA plate was coated with S. aureus in coating buffer and blocked with 5%
skimmed milk. Serial dilutions of antibody or targeted complement-activating molecules
were added to the plate and incubated for 30 minutes at room temperature then washed.
Bound antibodies and targeted complement-activating molecules were detected using HRP
conjugated anti-human IgG. An unrelated isotype antibody was included as a control. All

three molecules showed binding to S. aureus. See FIGURE 38B.

Example 21

Activity of Anti-Fnbp-Derived Targeted Complement-Activating Molecules
Complement deposition activity

Deposition of C3b by antibody Cone G and targeted complement-activating
molecules Clone G-Clr and Clone G-C1s on a Fnbp-coated surface was assessed. Maxisorp
polystyrene microtiter ELISA plates were coated with 2 pg/mL of recombinant FnbpB in
coating buffer. The next day, wells were blocked with 5% skimmed milk in PBS for two
hours, then washed with PBS buffer containing 0.05% (v/v) Tween 20. NHS containing 7.5
ug of antibody or targeted complement-activating molecules was diluted in BBS™ buffer (4
mM barbital, 145 mM NaCl, 2 mM CaClz, 1 mM MgCla, pH 7.4) to a concentration of 2.5%,
added to the plate, and incubated for 5, 10, 15, 20 and 25minutes at room temperature then
washed three times. C3b deposition was detected by using rabbit anti-human C3¢ (Dako)
followed by peroxidase-conjugated goat anti-rabbit IgG (Southern Biotech). After one hour,
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the plate was washed three times and 100 uL of 1-Step Ultra TMB Solution (Thermo Fisher
Scientific) was added to each well at room temperature. The reaction was stopped by the
addition of 2M H2SO4 and the optical density at 450 nm was immediately measured. Results
are shown in FIGURE 46.

Example 22

Preparation of Anti-PfRHS5-Derived Targeted Complement-A ctivating Molecules

Antibodies to Plasmodium falciparum antigen reticulocyte binding protein homologue
5 (PfRHS) were described by Alanine et al. (Cell (2019) 178:216-228). The sequences of
anti-PfRHS antibodies R5.004 and R5.016 were used to create targeted complement-
activating molecules comprising and antibody binding domain and a fragment of either Clr
or Cls. The C-terminal catalytic fragment of Clr or Cls was fused with the antibody at the
C-terminus of the antibody’s heavy chain (HC), which was altered by a deletion of the single
amino acid lysine (K) from the C-terminus. This process resulted in the following constructs:
R5.004(H)**-C1r_HC (SEQ ID NO:138), R5.004(H)*¥-C1s_HC (SEQ ID NO:139),
R5.016(H)**-C1r_HC (SEQ ID NO:142) and R5.016(H)**-C1s_HC (SEQ ID NO:143).

Plasmid preparation, cloning, protein expression, and purification was carried out as

described in Example 1.

Example 23

Binding of Anti-PfRHS-Derived Targeted Complement-Activating Molecules to
PfRH5

Binding to P. falciparum was tested for each of the targeted complement-activating
molecules comprising an anti-PfRHS binding domain. Maxisorp polystyrene microtiter
ELISA plates were coated with 50 puL per well of cell supernatant from cells transfected with
PfRHS. The next day, the wells were blocked with 1% BSA in PBS (1X) for two hours, then
washed with PBS buffer containing 0.05% (v/v) Tween 20. Two-fold serial dilutions of
antibodies and targeted complement-activating molecules were prepared in buffer containing
0.1% BSA in PBS (1X) with the highest concentration being 13.9 nM. Samples of 100 uL.

each were transferred to the ELISA plate and incubated at room temperature. After 1 hour,
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the plate was washed and 100 uL. of HRP-conjugated goat anti-human IgG detection antibody
was added to the plate followed by 30 minutes incubation at room temperature. The plate
was washed and 100 uL of 1-step Ultra TMB Solution (Thermo Fisher Scientific) was added
to each well and incubated for two minutes at room temperature. The reaction was stopped
by the addition of 2M H2SOs4 and the optical density at 450 nm was immediately measured.
An unrelated antibody (RTX) was used as a control. Results are shown in FIGURE 41. Both
antibodies and all targeted-complement-activating molecules tested showed binding to
PfRHS.

Example 24

Activity of Anti-PfRHS-Derived Targeted Complement-A ctivating Molecules
Complement deposition activity

Deposition of C3b by antibodies R5.004, R5.016 and targeted complement-activating
molecules R5.004(H)*®-C1r (also referred to as R5.004-C1r), R5.004(H)**-C1s (also referred
to as R5.004-C1s), R5.016(H)*%-C1r (also referred to as R5.016-C 1r) and R5.016(H)**-C1s
(also referred to as R5.016-C1s) on a PfRHS5-coated surface was assessed. Maxisorp
polystyrene microtiter ELISA plates were coated with 50 pL per well of cell supernatant
from cells transfected with PfRHS. The next day, the wells were blocked with 1% BSA in
PBS (1X) for two hours, then washed with PBS buffer containing 0.05% (v/v) Tween 20.
Normal human serum (NHS) containing 13.9 nM of antibody or targeted complement-
activating molecules was diluted in BBS™ buffer (4 mM barbital, 145 mM CaCl, 2 mM
CaCl2, 1 mM MgCl», pH 7.4) to a concentration of 3%, and added to the wells. The plate was
incubated for either 5, 10, 15, 20, or 25 minutes at room temperature, then washed three
times. C3b deposition was detected using rabbit anti-human C3c¢ (Dako) followed by
peroxidase-conjugated goat anti-rabbit IgG (Southern Biotech). After one hour, the plate was
washed three times and 100 pL of 1-Step Ultra TMB Solution (Thermo Fisher Scientific) was
added to each well and incubated for two minutes at room temperature. The reaction was
stopped by the addition of 2M H2SOs and the optical density at 450 nm was immediately
measured. An unrelated antibody (RTX) was used as a control. Results are shown in

FIGURE 42.

Example 25

Preparation of Anti-GP120-Derived Targeted Complement-Activating Molecules

174



WO 2023/060167 PCT/US2022/077663

Antibodies to HIV-1 envelope glycoprotein GP120 were described by Julien et al.
(PLoS Pathog (2013) 9:¢1003342). The sequence of anti-GP120 antibody PGT121 was used
to create targeted complement-activating molecules comprising and antibody binding domain
and a fragment of either C1r or Cls. The C-terminal catalytic fragment of Clr or C1s was
fused with the antibody at the C-terminus of the antibody’s heavy chain (HC), which was
altered by a deletion of the single amino acid lysine (K) from the C-terminus. This process
resulted in the following constructs: PGT121(H)**-C1r HC (SEQ ID NO:146) and
PGT121(H)**-C1s_HC (SEQ ID NO:147).

Plasmid preparation, cloning, protein expression, and purification was carried out as

described in Example 1.

Example 26

Binding of Anti-GP120-Derived Targeted Complement-Activating Molecules to
GP120

Binding to GP120 was tested for each of the targeted complement-activating
molecules PGT121(H)*®-C1r (also referred to as PGT121-C1r) and PGT121(H)**-C1s (also
referred to as PGT121-Cls), along with monoclonal antibody PGT121. An unrelated isotype
antibody was used as a control. Maxisorp polystyrene microtiter ELISA plates were coated
with 2 pg/mL of recombinant GP120 in coating buffer. The next day, wells were blocked
with 5% skimmed milk in PBS for two hours, then washed with PBS buffer containing 0.05%
(v/v) Tween 20. Two-fold serial dilutions of antibodies and targeted complement-activating
molecules were prepared in PBS buffer starting from 15 ug/mL. Samples of 100 uL were
transferred to the ELISA plate and were incubated at room temperature. After one hour, the
plate was washed and 100 pL. of HRP-conjugated goat anti-human IgG detection antibody
was added to the plate and incubated 30 minutes at room temperature. The plate was washed
and 100 pL of 1-Step Ultra TMB Solution (Thermo Fisher Scientific) was added to each well
and incubated for two minutes at room temperature. The reaction was stopped by the
addition of 2M H2SO4 and the optical density at 450 nm was immediately measured. Results
are shown in FIGURE 45. Antibody PGT121 and both targeted complement-activating
molecules tested showed binding to GP120.

Example 27

Activity of Anti-GP120-Derived Targeted Complement-A ctivating Molecules
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Complement deposition activity

Deposition of C3b by antibody PGT121 and targeted complement-activating
molecules PGT121-Clr and PGT121-C1s on a GP120-coated surface was assayed. Maxisorp
polystyrene microtiter ELISA plates were coated with 2 pg/mL of recombinant GP120 in
coating buffer. The next day, the wells were blocked with 5% skimmed milk in PBS for two
hours, then washed with PBS buffer containing 0.05% (v/v) Tween 20. NHS containing 7.5
ug of antibodies or targeted complement-activating molecules was diluted in BBS™ buffer (4
mM barbital, 145 mM NaCl, 2 mM CaClz, 1 mM MgCla2, pH 7.4) to a concentration of 2.5%,
added to the plate, and incubated for 5, 10, 15, 20 and 25, and 25 minutes at room
temperature then washed three times. C3b deposition was detected by using rabbit anti-
human C3c¢ (Dako) followed by peroxidase-conjugated goat anti-rabbit IgG (Southern
Biotech). After one hour, the plate was washed three times and 100 pL of 1-Step Ultra TMB
Solution (Thermo Fisher Scientific) was added to each well at room temperature. The
reaction was stopped by the addition of 2M H2SO4 and the optical density at 450 nm was
immediately measured. An unrelated isotype antibody was used as a control. Results are

shown in FIGURE 46.

Example 28

Preparation of Anti-S Protein-Derived Targeted Complement-Activating

Molecules

Antibody to SARS-CoV-2 S protein (also referred to as spike protein) was described
by Westerndorf et al. (Cell Rep (2022) 39:110812). The sequence of anti-S protein antibody
bebtelovimab was used to create targeted complement-activating molecules comprising an
antibody binding domain and a fragment of either Clr or Cls. The C-terminal catalytic
fragment of Clr or Cls was fused with the antibody at the C-terminus of the antibody’s
heavy chain (HC), which was altered by a deletion of the single amino acid lysine (K) from
the C-terminus. This process resulted in the following constructs: bebtelovimab(H)**-

Clr_HC (SEQ ID NO:150) and bebtelovimab(H)*¥-C1s_HC (SEQ ID NO:151).

Plasmid preparation, cloning, protein expression, and purification was carried out as

described in Example 1.
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Example 29

Binding of Anti-S Protein-Derived Targeted Complement-A ctivating Molecules

Binding to S protein was tested for each of the targeted complement-activating
molecules bebtelovimab(H)**-C1r (also referred to as bebtelovimab-C1r) and
bebtelovimab(H)*¥-C1s (also referred to as bebtelovimab-C1s), along with monoclonal
antibody bebtelovimab. An unrelated isotype antibody was used as a control. Maxisorp
polystyrene microtiter ELISA plates were coated with 2 pg/mL of recombinant SARS-CoV-2
S protein in coating buffer. The next day, wells were blocked with 5% skimmed milk in PBS
for two hours, then washed with PBS buffer containing 0.05% (v/v) Tween 20. Two-fold
serial dilutions of antibodies and targeted complement-activating molecules were prepared in
PBS buffer starting from 15 pg/mL. Samples of 100 uL. were transferred to the ELISA plate
and were incubated at room temperature. After one hour, the plate was washed and 100 puL.
of HRP-conjugated goat anti-human IgG detection antibody was added to the plate and
incubated 30 minutes at room temperature. The plate was washed and 100 pL of 1-Step Ultra
TMB Solution (Thermo Fisher Scientific) was added to each well and incubated for two
minutes at room temperature. The reaction was stopped by the addition of 2M H2SO4 and the
optical density at 450 nm was immediately measured. Results are shown in FIGURE 47.
Bebtelovimab and both targeted complement-activating molecules tested showed binding to S

protein.

Example 30

Activity of Anti-S Protein-Derived Targeted Complement-Activating Molecules
Complement deposition activity

Deposition of C3b by antibody bebtelovimab and targeted complement-activating
molecules bebtelovimab-Clr and bebtelovimab-Cls on an S protein-coated surface was
assayed. Maxisorp polystyrene microtiter ELISA plates were coated with 2 ug/mL of
recombinant S protein (R&D Systems) in coating buffer. The next day, the wells were
blocked with 5% skimmed milk in PBS for two hours, then washed with PBS buffer
containing 0.05% (v/v) Tween 20. NHS containing 7.5 pg of antibodies or targeted
complement-activating molecules was diluted in BBS™ buffer (4 mM barbital, 145 mM
NaCl, 2 mM CaClz, 1 mM MgClz, pH 7.4) to a concentration of 2.5%, added to the plate, and

incubated for 5, 10, 15, 20, 25, and 30 minutes at room temperature then washed three times.
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C3b deposition was detected by using rabbit anti-human C3¢ (Dako) followed by peroxidase-
conjugated goat anti-rabbit IgG (Southern Biotech). After one hour, the plate was washed
three times and 100 pL of 1-Step Ultra TMB Solution (Thermo Fisher Scientific) was added
to each well at room temperature. The reaction was stopped by the addition of 2M

H>SO04 and the optical density at 450 nm was immediately measured. An unrelated isotype

antibody was used as a control. Results are shown in FIGURE 48.

Example 31

Preparation of Anti-M Protein-Derived Targeted Complement-Activating

Molecules

Antibodies (nanobody formats) to SARS-CoV-2 M protein (also referred to as
membrane protein) were described by Hammel and Zenhausern (see Antib. Rep. (2020)
3(4):e230). The sequences of anti-M protein antibodies RB572 and RB574 were kindly
provided by the Geneva Antibody Facility, University of Geneva, and used to create targeted
complement-activating molecules comprising an antibody binding domain from either RB572
or RB574 and a fragment of either Clr or C1s. The C-terminal catalytic fragment of Clr or
C1s was fused with the antibody at the C-terminus of the antibody’s heavy chain (HC),
resulting in targeted complement-activating molecules RB572-C1r and RB574-Clr.

Plasmid preparation, cloning, protein expression, and purification was carried out as

described in Example 1.

Example 32

Binding of Anti-M Protein-Derived Targeted Complement-Activating Molecules

Binding to M protein was tested for each of the targeted complement-activating
molecules RB572-Clr and RB574-C1r, along with antibodies RB572 and RB574. An
unrelated isotype antibody (RTX) was used as a control. Maxisorp polystyrene microtiter
ELISA plates were coated with 2 ug/mL of recombinant SARS-CoV-2 M protein (Trenzyme)
in coating buffer. The next day, wells were blocked with 5% skimmed milk in PBS for two
hours, then washed with PBS buffer containing 0.05% (v/v) Tween 20. Two-fold serial
dilutions of antibodies and targeted complement-activating molecules were prepared in PBS
buffer starting from 1400 nM. Samples of 100 pL were transferred to the ELISA plate and

were incubated at room temperature. After one hour, the plate was washed and 100 pL of
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HRP-conjugated goat anti-human IgG detection antibody was added to the plate and
incubated 30 minutes at room temperature. The plate was washed and 100 pL of 1-Step Ultra
TMB Solution (Thermo Fisher Scientific) was added to each well and incubated for two
minutes at room temperature. The reaction was stopped by the addition of 2M H2SO4 and the
optical density at 450 nm was immediately measured. Results are shown in FIGURE 49.
RB572, RB574, and both targeted complement-activating molecules tested showed binding to
M protein.

Example 33

Activity of Anti-M Protein-Derived Targeted Complement-A ctivating Molecules
Complement deposition activity

Deposition of C3b by antibody RB574 and targeted complement-activating molecule
RB574-Clr on an M protein-coated surface was assayed. Maxisorp polystyrene microtiter
ELISA plates were coated with 2 pg/mL of recombinant M protein in coating buffer. The
next day, the wells were blocked with 1% BSA in PBS for two hours, then washed with PBS
buffer containing 0.05% (v/v) Tween 20. NHS containing 200 nM of antibodies or targeted
complement-activating molecules was diluted in BBS™ buffer (4 mM barbital, 145 mM
NaCl, 2 mM CaClz, 1 mM MgClz, pH 7.4) to a concentration of 3%, added to the plate, and
incubated for 5, 10, 15, 20, 25, and 30 minutes at room temperature then washed three times.
C3b deposition was detected by using rabbit anti-human C3¢ (Dako) followed by HRP-
conjugated goat anti-rabbit IgG (Southern Biotech). After one hour, the plate was washed
three times and 100 pL of 1-Step Ultra TMB Solution (Thermo Fisher Scientific) was added
to each well at room temperature. The reaction was stopped by the addition of 2M
H2SO04 and the optical density at 450 nm was immediately measured. An unrelated isotype
antibody (RTX) was used as a control. Results are shown in FIGURE 50.

Example 34

Preparation of Anti-Aspergillus Antibody-Derived Targeted Complement-

Activating Molecules
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Antibody to Aspergillus species was described by Davies et al. (Theranostics (2017)
7(14):3398). The sequence of anti-Aspergillus antibody hJF5 was used to create targeted
complement-activating molecules comprising an antibody binding domain and a fragment of
either Clr or Cls. The C-terminal catalytic fragment of Cl1r or Cls was fused with the
antibody at the C-terminus of the antibody’s heavy chain (HC), which was altered by a
deletion of the single amino acid lysine (K) from the C-terminus. This process resulted in the
following constructs: hJF5(H)*¥-C1r HC (SEQ ID NO:134) and hJF5(H)*X-C1s_HC (SEQ
ID NO:135).

Plasmid preparation, cloning, protein expression, and purification was carried out as

described in Example 1.

Example 35

Binding of Anti-Aspergillus Antibody-Derived Targeted Complement-A ctivating

Molecules

Binding to Aspergillus was tested for targeted complement-activating molecules
hIF5(H)**-C1r (also referred to as hJF5-C1r) and hJF5(H)*¥-C1s (also referred to as hJF53-
Cls), along with monoclonal antibody hJF5. Aspergillus fumigatus spores were subcultured
on Sabouraud dextrose agar at 37°C for 5-7 days then harvested using sterile physiological
saline (PBS) containing 0.05% Tween-20. The fungus suspension was centrifuged at 3000 g
for 10 minutes then washed with sterile PBS to remove any remaining detergent. After
washing, cells were re-suspended in coating buffer and passed through a cell strainer (40 um)
to give a homogenous suspension. The optical density at 550 nm, ODsso was adjusted to be
0.5, then ELISA plates were coated with the fungal suspension. Maxisorp polystyrene
microtiter ELISA plates were coated with Aspergillus fumigatus cells in coating buffer. The
next day, wells were blocked with 5% skimmed milk in PBS for two hours, then washed with
PBS buffer containing 0.05% (v/v) Tween 20. Two-fold serial dilutions of antibodies and
targeted complement-activating molecules were prepared in PBS buffer starting from 15
pug/mL. Samples of 100 puL were transferred to the ELISA plate and were incubated at room
temperature. After one hour, the plate was washed and 100 puL. of HRP-conjugated goat anti-
human IgG detection antibody was added to the plate and incubated 30 minutes at room
temperature. The plate was washed and 100 pL of 1-Step Ultra TMB Solution (Thermo
Fisher Scientific) was added to each well and incubated for two minutes at room temperature.

The reaction was stopped by the addition of 2M H2SO4 and the optical density at 450 nm was
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immediately measured. Results are shown in FIGURE 51. hJF5 antibody and both targeted

complement-activating molecules tested showed binding to Aspergillus mannoprotein.

Example 36

Activity of Anti-Aspergillus Antibody-Derived Targeted Complement-Activating

Molecules
Complement deposition activity

Deposition of C3b by antibody hJF5 and targeted complement-activating molecules hJF5-Clr
and hJF5-C1s on an Aspergillus-coated surface was assayed. Aspergillus cells were prepared
as described in Example 35. Maxisorp polystyrene microtiter ELISA plates were coated with
Aspergillus cells in coating buffer. The next day, the wells were blocked with 5% skimmed
milk in PBS for two hours, then washed with PBS buffer containing 0.05% (v/v) Tween 20.
NHS containing 7.5 pg of antibodies or targeted complement-activating molecules was
diluted in BBS™ buffer (4 mM barbital, 145 mM NaCl, 2 mM CaClz, 1 mM MgClz, pH 7.4)
to a concentration of 2.5%, added to the plate, and incubated for 5, 10, 15, 20, 25, and 30
minutes at room temperature then washed three times. C3b deposition was detected by using
rabbit anti-human C3c (Dako) followed by HRP-conjugated goat anti-rabbit IgG (Southern
Biotech). After one hour, the plate was washed three times and 100 pL of 1-Step Ultra TMB
Solution (Thermo Fisher Scientific) was added to each well at room temperature. The
reaction was stopped by the addition of 2M H2SOs and the optical density at 450 nm was
immediately measured. An unrelated isotype antibody was used as a control. Results are

shown in FIGURE 52.

IX. Other Embodiments

All publications, patent applications, and patents mentioned in this specification are

herein incorporated by reference.

While certain embodiments of the invention have been illustrated and described, it
will be appreciated that various changes can be made therein without departing from the spirit
and scope of the invention. Although the invention has been described in connection with

specific embodiments, it should be understood that the invention as claimed should not be
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unduly limited to such specific embodiments. Indeed, various modifications of the specific
embodiments described that are obvious to those skilled in the fields of medicine,
immunology, pharmacology, or related fields are intended to be within the scope of the

invention.

Accordingly, the following numbered paragraphs describing specific embodiments

are provided for clarity, but should not be construed to limit the claims.

1. A targeted complement-activating molecule comprising:
(a) a target-binding domain; and

(b) a complement-activating serine protease effector domain.

2. The molecule of paragraph 1, wherein the complement-activating serine protease
effector domain comprises MASP-1 or a fragment thereof, MASP-2 or a fragment thereof,
MASP-3 or a fragment thereof, Cl1r or a fragment thereof, Cls or a fragment thereof, factor D

or a fragment thereof, C2a or a fragment thereof, or factor Bb or a fragment thereof.

3. The molecule of paragraph 1 or paragraph 2, wherein the complement-activating

serine protease effector domain is catalytically active.

4. The molecule of paragraph 1 or paragraph 2, wherein the complement-activating

serine protease effector domain is in a zymogen form.

5. The molecule of any of paragraphs 1-4, wherein the target-binding domain binds to

an antigen present on a cell.

6. The molecule of any of paragraphs 1-5, wherein the target-binding domain binds to
CD20, CD38, or CD52.

7. The molecule of any of paragraphs 1-4, wherein the target-binding domain binds to

an antigen present on a microbial pathogen.
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8. The molecule of paragraph 7, wherein the target-binding domain binds to an
antigen present on a bacterial pathogen, a viral pathogen, a fungal pathogen, or a parasitic

pathogen.

9. The molecule of paragraph 8, wherein the bacterial pathogen is Neisseria
meningitidis, Staphylococcus aureus, Borrelia burgdorferi, Escherichia coli, Klebsiella
pneumoniae, Streptococcus pneumoniae, Serratia marcenscens, Haemophilus influenzae,

My cobacterium tuberculosis, Treponema pallidum, Neisseria gonorrhea, Clostridium dificile,
a Salmonella species, a Helicobacter species, a Shigella species, a Campylobacter species, or

a Listeria species.

10. The molecule of paragraph 9, wherein the bacterial pathogen is Neisseria

meningitidis.

11. The molecule of paragraph 8, wherein the viral pathogen is an Epstein-Barr virus,
a Human Immunodeficiency Virus 1 (HIV-1), a Herpesvirus, an Influenza virus, a West Nile

virus, a Cytomegalovirus, or a Coronavirus.

12. The molecule of paragraph 8, wherein the fungal pathogen is Candida albicans or

an Aspergillus species.

13. The molecule of paragraph 8, wherein the parasitic pathogen is Schistosoma

mansoni, Plasmodium falciparum, or Trypanosoma cruzei.

14. The molecule any of paragraphs 1-13, wherein the target-binding domain

comprises an antibody or an antigen-binding fragment thereof.

15. The molecule of paragraph 14, wherein the target-binding domain comprises an
anti-CD20 antibody or an antigen-binding fragment thereof, an anti-CD38 antibody or an
antigen-binding fragment thereof, or an anti-CD52 antibody or an antigen-binding fragment

thereof.
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16. The molecule of paragraph 15, wherein the target-binding domain comprises
rituximab or an antigen-binding fragment thereof, alemtuzumab or an antigen-binding

fragment thereof, or daratumumab or an antigen-binding fragment thereof.

17. The molecule of paragraph 14, wherein the target-binding domain comprises an

antibody that binds an antigen present on a microbial pathogen.

18. The molecule of paragraph 17, wherein the target-binding domain comprises an

anti-Neisseria antibody or an antigen-binding fragment thereof.

19. The molecule of paragraph 18, wherein the target-binding domain comprises an

anti-fHbP antibody or an antigen-binding fragment thereof.

20. The molecule of paragraph 19, wherein the target-binding domain comprises anti-

fHbP antibody clone 19, or an antigen-binding fragment thereof.

21. The molecule of paragraph 17, wherein the target-binding domain comprises an

anti-Streptococcus antibody or an antigen-binding fragment thereof.

22. The molecule of paragraph 21, wherein the target-binding domain comprises an

anti-PspA antibody or an antigen-binding fragment thereof.

23. The molecule of paragraph 22, wherein the target-binding domain comprises anti-

PspA antibody RX1MI005 or an antigen-binding fragment thereof.

24. The molecule of paragraph 17, wherein the target-binding domain comprises an

anti-Staphylococcus antibody or an antigen-binding fragment thereof.

25. The molecule of paragraph 24, wherein the target-binding domain comprises an

anti-Fnbp antibody or an antigen-binding fragment thereof.

26. The molecule of paragraph 25, wherein the target-binding domain comprises anti-

Fnbp antibody clone G or an antigen-binding fragment thereof.
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27. The molecule of paragraph 17, wherein the target-binding domain comprises an

anti-Candida antibody or an antigen-binding fragment thereof.

28. The molecule of paragraph 27, wherein the target-binding domain comprises an

anti-fungal mannan antibody or an antigen-binding fragment thereof.

29. The molecule of paragraph 28, wherein the target-binding domain comprises anti-

fungal mannan antibody 1A2 or an antigen-binding fragment thereof.

30. The molecule of paragraph 17, wherein the target-binding domain comprises an

anti-Plasmodium antibody or an antigen-binding fragment thereof.

31. The molecule of paragraph 30, wherein the target-binding domain comprises an

anti-PfRHS antibody or an antigen-binding fragment thereof.

32. The molecule of paragraph 31, wherein the target-binding domain comprises anti-

PfHRS antibody R5.004 or an antigen-binding fragment thereof.

33. The molecule of paragraph 31, wherein the target-binding domain comprises anti-

PfHRS antibody R5.016 or an antigen-binding fragment thereof.

34. The molecule of paragraph 17, wherein the target-binding domain comprises an

anti-HIV-1 antibody or an antigen-binding fragment thereof.

35. The molecule of paragraph 34, wherein the target-binding domain comprises an

anti-GP120 antibody or an antigen-binding fragment thereof.

36. The molecule of paragraph 35, wherein the target-binding domain comprises anti-

GP120 antibody PGT121 or an antigen-binding fragment thereof.

37. The molecule of paragraph 17, wherein the target-binding domain comprises an

anti-SARS-CoV-2 antibody or an antigen-binding fragment thereof.
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38. The molecule of paragraph 37, wherein the target-binding domain comprises an

anti-S protein antibody or an antigen-binding fragment thereof.

39. The molecule of paragraph 38, wherein the target-binding domain comprises anti-

S protein antibody bebtelovimab or an antigen-binding fragment thereof.

40. The molecule of paragraph 37, wherein the target-binding domain comprises an

anti-M protein antibody or an antigen-binding fragment thereof.

41. The molecule of paragraph 40, wherein the target-binding domain comprises anti-

M protein antibody RB572 or RB574.

42. The molecule of paragraph 17, wherein the target-binding domain comprises an

anti-Aspergillus antibody or an antigen-binding fragment thereof.

43. The molecule of paragraph 42, wherein the target-binding domain comprises anti-

Aspergillus antibody hJF5 or an antigen-binding fragment thereof.

44. The molecule of any of paragraphs 1-43, wherein the complement-activating
serine protease effector domain comprises one or more mutations relative to a wild-type
serine protease and/or the target-binding domain comprises one or more mutations relative to

a wild-type antibody.

45. The molecule of paragraph 44, wherein the one or more mutations inhibit protein

degradation.

46. The molecule of paragraph 44, wherein the one or more mutations confer

resistance to serine protease inhibition by C1 inhibitor or other serpins.

47. The molecule of paragraph 44, wherein the one or more mutations inhibit

glycosylation of the molecule at one or more amino acid residues.
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48. The molecule of any one of paragraphs 14-47, wherein the target-binding domain
comprises an antibody heavy chain or fragment thereof and an antibody light chain or

fragment thereof.

49. The molecule of paragraph 48, wherein the molecule comprises:

a) a fusion protein comprising:
1) the N-terminus of the complement-activating serine protease effector
domain fused to the C-terminus of the antibody heavy chain or fragment
thereof; or
i1) the C-terminus of the complement-activating serine protease effector
domain fused to the N-terminus of the antibody heavy chain or fragment
thereof;, and

an antibody light chain or fragment thereof; or

b) a fusion protein comprising:
1) the N-terminus of the complement-activating serine protease effector
domain fused to the C-terminus of the antibody light chain or fragment
thereof; or
i1) the C-terminus of the complement-activating serine protease effector
domain fused to the N-terminus of the antibody light chain or fragment
thereof;, and

an antibody heavy chain or fragment thereof.

50. The molecule of any one of paragraphs 14-47, wherein the molecule comprises a
fusion protein comprising:

a) the N-terminus of the complement-activating serine protease effector domain fused
to the C-terminus of a single-chain antibody or fragment thereof or single-domain antibody or
fragment thereof;, or

b) the C-terminus of the complement-activating serine protease effector domain fused
to the N-terminus of a single-chain antibody or fragment thereof or single-domain antibody

or fragment thereof.

51. The molecule of any one of paragraphs 1-50, wherein the target-binding domain

and the serine protease effector domain are connected by a linker.
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52. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises rituximab or an antigen-binding fragment thereof and the serine protease effector

domain comprises factor D or a fragment thereof.

53. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises rituximab or an antigen-binding fragment thereof and the serine protease effector

domain comprises Clr or a fragment thereof.

54. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises rituximab or an antigen-binding fragment thereof and the serine protease effector

domain comprises Cls or a fragment thereof.

55. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises rituximab or an antigen-binding fragment thereof and the serine protease effector

domain comprises MASP-2 or a fragment thereof.

56. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises rituximab or an antigen-binding fragment thereof and the serine protease effector

domain comprises MASP-3 or a fragment thereof.

57. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises rituximab or an antigen-binding fragment thereof and the serine protease effector

domain comprises MASP-1 or a fragment thereof.

58. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises rituximab or an antigen-binding fragment thereof and the serine protease effector

domain comprises C2a or a fragment thereof.
59. The molecule of any one of paragraphs 48-51, wherein the target-binding domain

comprises rituximab or an antigen-binding fragment thereof and the serine protease effector

domain comprises factor Bb or a fragment thereof.
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60. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises alemtuzumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises factor D or a fragment thereof.

61. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises alemtuzumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises Clr or a fragment thereof.

62. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises alemtuzumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises Cls or a fragment thereof.

63. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises alemtuzumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises MASP-2 or a fragment thereof.

64. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises alemtuzumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises MASP-3 or a fragment thereof.

65. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises alemtuzumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises MASP-1 or a fragment thereof.

66. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises alemtuzumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises C2a or a fragment thereof.
67. The molecule of any one of paragraphs 48-51, wherein the target-binding domain

comprises alemtuzumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises factor Bb or a fragment thereof.
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68. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises daratumumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises factor D or a fragment thereof.

69. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises daratumumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises Clr or a fragment thereof.

70. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises daratumumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises Cls or a fragment thereof.

71. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises daratumumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises MASP-2 or a fragment thereof.

72. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises daratumumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises MASP-3 or a fragment thereof.

73. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises daratumumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises MASP-1 or a fragment thereof.

74. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises daratumumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises C2a or a fragment thereof.
75. The molecule of any one of paragraphs 48-51, wherein the target-binding domain

comprises daratumumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises factor Bb or a fragment thereof.
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76. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-fHbP antibody clone 19 or an antigen-binding fragment thereof and the serine

protease effector domain comprises factor D or a fragment thereof.

77. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-fHbP antibody clone 19 or an antigen-binding fragment thereof and the serine

protease effector domain comprises Clr or a fragment thereof.

78. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-fHbP antibody clone 19 or an antigen-binding fragment thereof and the serine

protease effector domain comprises Cls or a fragment thereof.

79. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-fHbP antibody clone 19 or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-2 or a fragment thereof.

80. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-fHbP antibody clone 19 or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-3 or a fragment thereof.

81. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-fHbP antibody clone 19 or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-1 or a fragment thereof.

82. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-fHbP antibody clone 19 or an antigen-binding fragment thereof and the serine

protease effector domain comprises C2a or a fragment thereof.
83. The molecule of any one of paragraphs 48-51, wherein the target-binding domain

comprises anti-fHbP antibody clone 19 or an antigen-binding fragment thereof and the serine

protease effector domain comprises factor Bb or a fragment thereof.
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84. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-PspA antibody RX1MIO005 or an antigen-binding fragment thereof and the

serine protease effector domain comprises factor D or a fragment thereof.

85. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-PspA antibody RX1MIO005 or an antigen-binding fragment thereof and the

serine protease effector domain comprises Clr or a fragment thereof.

86. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-PspA antibody RX1MIO005 or an antigen-binding fragment thereof and the

serine protease effector domain comprises Cls or a fragment thereof.

87. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-PspA antibody RX1MIO005 or an antigen-binding fragment thereof and the

serine protease effector domain comprises MASP-2 or a fragment thereof.

88. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-PspA antibody RX1MI00S5 or an antigen-binding fragment thereof and the

serine protease effector domain comprises MASP-3 or a fragment thereof.

89. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-PspA antibody RX1MI00S5 or an antigen-binding fragment thereof and the

serine protease effector domain comprises MASP-1 or a fragment thereof.

90. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-PspA antibody RX1MI005 or an antigen-binding fragment thereof and the

serine protease effector domain comprises C2a or a fragment thereof.
91. The molecule of any one of paragraphs 48-51, wherein the target-binding domain

comprises anti-PspA antibody RX1MI00S5 or an antigen-binding fragment thereof and the

serine protease effector domain comprises factor Bb or a fragment thereof.
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92. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-Fnbp antibody clone G or an antigen-binding fragment thereof and the serine

protease effector domain comprises factor D or a fragment thereof.

93. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-Fnbp antibody clone G or an antigen-binding fragment thereof and the serine

protease effector domain comprises Clr or a fragment thereof.

94. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-Fnbp antibody clone G or an antigen-binding fragment thereof and the serine

protease effector domain comprises Cls or a fragment thereof.

95. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-Fnbp antibody clone G or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-2 or a fragment thereof.

96. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-Fnbp antibody clone G or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-3 or a fragment thereof.

97. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-Fnbp antibody clone G or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-1 or a fragment thereof.

98. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-Fnbp antibody clone G or an antigen-binding fragment thereof and the serine

protease effector domain comprises C2a or a fragment thereof.
99. The molecule of any one of paragraphs 48-51, wherein the target-binding domain

comprises anti-Fnbp antibody clone G or an antigen-binding fragment thereof and the serine

protease effector domain comprises factor Bb or a fragment thereof.
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100. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-Candida antibody 1A2 or an antigen-binding fragment thereof and the serine

protease effector domain comprises factor D or a fragment thereof.

101. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-Candida antibody 1A2 or an antigen-binding fragment thereof and the serine

protease effector domain comprises Clr or a fragment thereof.

102. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-Candida antibody 1A2 or an antigen-binding fragment thereof and the serine

protease effector domain comprises Cls or a fragment thereof.

103. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-Candida antibody 1A2 or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-2 or a fragment thereof.

104. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-Candida antibody 1A2 or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-3 or a fragment thereof.

105. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-Candida antibody 1A2 or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-1 or a fragment thereof.

106. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-Candida antibody 1A2 or an antigen-binding fragment thereof and the serine

protease effector domain comprises C2a or a fragment thereof.
107. The molecule of any one of paragraphs 48-51, wherein the target-binding domain

comprises anti-Candida antibody 1A2 or an antigen-binding fragment thereof and the serine

protease effector domain comprises factor Bb or a fragment thereof.
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108. The molecule of any one of paragraphs 48-51wherein the target-binding domain
comprises anti-PfRHS5 antibody R5.004 or an antigen-binding fragment thereof and the serine

protease effector domain comprises factor D or a fragment thereof.

109. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-PfRHS5 antibody R5.004 or an antigen-binding fragment thereof and the serine

protease effector domain comprises Clr or a fragment thereof.

110. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-PfRHS5 antibody R5.004 or an antigen-binding fragment thereof and the serine

protease effector domain comprises Cls or a fragment thereof.

111. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-PfRHS5 antibody R5.004 or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-2 or a fragment thereof.

112. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-PfRHS5 antibody R5.004 or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-3 or a fragment thereof.

113. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-PfRHS5 antibody R5.004 or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-1 or a fragment thereof.

114. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-PfRHS antibody R5.004 or an antigen-binding fragment thereof and the serine

protease effector domain comprises C2a or a fragment thereof.
115. The molecule of any one of paragraphs 48-51, wherein the target-binding domain

comprises anti-PfRHS5 antibody R5.004 or an antigen-binding fragment thereof and the serine

protease effector domain comprises factor Bb or a fragment thereof.
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116. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-PfRHS5 antibody R5.016 or an antigen-binding fragment thereof and the serine

protease effector domain comprises factor D or a fragment thereof.

117. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-PfRHS5 antibody R5.016 or an antigen-binding fragment thereof and the serine

protease effector domain comprises Clr or a fragment thereof.

118. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-PfRHS5 antibody R5.016 or an antigen-binding fragment thereof and the serine

protease effector domain comprises Cls or a fragment thereof.

119. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-PfRHS5 antibody R5.016 or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-2 or a fragment thereof.

120. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-PfRHS antibody R5.016 or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-3 or a fragment thereof.

121. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-PfRHS antibody R5.016 or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-1 or a fragment thereof.

122. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-PfRHS5 antibody R5.016 or an antigen-binding fragment thereof and the serine

protease effector domain comprises C2a or a fragment thereof.
123. The molecule of any one of paragraphs 48-51, wherein the target-binding domain

comprises anti-PfRHS antibody R5.016 or an antigen-binding fragment thereof and the serine

protease effector domain comprises factor Bb or a fragment thereof.
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124. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-GP120 antibody PGT121 or an antigen-binding fragment thereof and the

serine protease effector domain comprises factor D or a fragment thereof.

125. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-GP120 antibody PGT121 or an antigen-binding fragment thereof and the

serine protease effector domain comprises Clr or a fragment thereof.

126. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-GP120 antibody PGT121 or an antigen-binding fragment thereof and the

serine protease effector domain comprises Cls or a fragment thereof.

127. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-GP120 antibody PGT121 or an antigen-binding fragment thereof and the

serine protease effector domain comprises MASP-2 or a fragment thereof.

128. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-GP120 antibody PGT121 or an antigen-binding fragment thereof and the

serine protease effector domain comprises MASP-3 or a fragment thereof.

129. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-GP120 antibody PGT121 or an antigen-binding fragment thereof and the

serine protease effector domain comprises MASP-1 or a fragment thereof.

130. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-GP120 antibody PGT121 or an antigen-binding fragment thereof and the

serine protease effector domain comprises C2a or a fragment thereof.

131. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-GP120 antibody PGT121 or an antigen-binding fragment thereof and the

serine protease effector domain comprises factor Bb or a fragment thereof.

132. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-SARS-CoV-2 S protein antibody bebtelovimab or an antigen-binding
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fragment thereof and the serine protease effector domain comprises factor D or a fragment

thereof.

133. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-SARS-CoV-2 S protein antibody bebtelovimab or an antigen-binding
fragment thereof and the serine protease effector domain comprises Clr or a fragment

thereof.

134. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-SARS-CoV-2 S protein antibody bebtelovimab or an antigen-binding
fragment thereof and the serine protease effector domain comprises Cls or a fragment

thereof.

135. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-SARS-CoV-2 S protein antibody bebtelovimab or an antigen-binding
fragment thereof and the serine protease effector domain comprises MASP-2 or a fragment

thereof.

136. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-SARS-CoV-2 S protein antibody bebtelovimab or an antigen-binding
fragment thereof and the serine protease effector domain comprises MASP-3 or a fragment

thereof.

137. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-SARS-CoV-2 S protein antibody bebtelovimab or an antigen-binding
fragment thereof and the serine protease effector domain comprises MASP-1 or a fragment

thereof.

138. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-SARS-CoV-2 S protein antibody bebtelovimab or an antigen-binding
fragment thereof and the serine protease effector domain comprises C2a or a fragment

thereof.
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139. The molecule of any one of paragraphs 48-51wherein the target-binding domain
comprises anti-SARS-CoV-2 S protein antibody bebtelovimab or an antigen-binding
fragment thereof and the serine protease effector domain comprises factor Bb or a fragment

thereof.

140. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-SARS-CoV-2 M protein antibody RB572 or RB574 or an antigen-binding
fragment thereof and the serine protease effector domain comprises factor D or a fragment

thereof.

141. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-SARS-CoV-2 M protein antibody RB572 or RB574 or an antigen-binding
fragment thereof and the serine protease effector domain comprises Clr or a fragment

thereof.

142. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-SARS-CoV-2 M protein antibody RB572 or RB574 or an antigen-binding
fragment thereof and the serine protease effector domain comprises Cls or a fragment

thereof.

143. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-SARS-CoV-2 M protein antibody RB572 or RB574 or an antigen-binding
fragment thereof and the serine protease effector domain comprises MASP-2 or a fragment

thereof.

144. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-SARS-CoV-2 M protein antibody RB572 or RB574 or an antigen-binding
fragment thereof and the serine protease effector domain comprises MASP-3 or a fragment

thereof.

145. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-SARS-CoV-2 M protein antibody RB572 or RB574 or an antigen-binding
fragment thereof and the serine protease effector domain comprises MASP-1 or a fragment

thereof.
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146. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-SARS-CoV-2 M protein antibody RB572 or RB574 or an antigen-binding
fragment thereof and the serine protease effector domain comprises C2a or a fragment

thereof.

147. The molecule of any one of paragraphs 48-51wherein the target-binding domain
comprises anti-SARS-CoV-2 M protein antibody RB572 or RB574 or an antigen-binding
fragment thereof and the serine protease effector domain comprises factor Bb or a fragment
thereof.

148. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-Aspergillus antibody hJF5 or an antigen-binding fragment thereof and the

serine protease effector domain comprises factor D or a fragment thereof.

149. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-Aspergillus antibody hJF5 or an antigen-binding fragment thereof and the

serine protease effector domain comprises Clr or a fragment thereof.

150. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-Aspergillus antibody hJF5 or an antigen-binding fragment thereof and the

serine protease effector domain comprises Cls or a fragment thereof.

151. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-Aspergillus antibody hJF5 or an antigen-binding fragment thereof and the

serine protease effector domain comprises MASP-2 or a fragment thereof.

152. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-Aspergillus antibody hJF5 or an antigen-binding fragment thereof and the

serine protease effector domain comprises MASP-3 or a fragment thereof.
153. The molecule of any one of paragraphs 48-51, wherein the target-binding domain

comprises anti-Aspergillus antibody hJF5 or an antigen-binding fragment thereof and the

serine protease effector domain comprises MASP-1 or a fragment thereof.
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154. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-Aspergillus antibody hJF5 or an antigen-binding fragment thereof and the

serine protease effector domain comprises C2a or a fragment thereof.

155. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises anti-Aspergillus antibody hJF5 or an antigen-binding fragment thereof and the

serine protease effector domain comprises factor Bb or a fragment thereof.

156. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises a heavy chain as set forth in any one of SEQ ID NOs:1, 3, 20, and 54-56.

157. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises a light chain as set forth in SEQ ID NO:2.

158. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises a heavy chain as set forth in SEQ ID NO:93.

159. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises a light chain as set forth in SEQ ID NO:94.

160. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises a heavy chain as set forth in SEQ ID NO:95.

161. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises a light chain as set forth in SEQ ID NO:96.

162. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises a heavy chain as set forth in SEQ ID NO:103.

163. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises a light chain as set forth in SEQ ID NO:104.

164. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a heavy chain as set forth in SEQ ID NO:120.
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165. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a light chain as set forth in SEQ ID NO:121.

166. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a heavy chain as set forth in SEQ ID NO:124.

167. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a light chain as set forth in SEQ ID NO:125.

168. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a heavy chain as set forth in SEQ ID NO:128.

169. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a light chain as set forth in SEQ ID NO:129.

170. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a heavy chain as set forth in SEQ ID NO:136.

171. The molecule of any one of paragraphs 48-51, wherein the target-binding

domain comprises a light chain as set forth in SEQ ID NO:137.

172. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a heavy chain as set forth in SEQ ID NO:140.

173. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a light chain as set forth in SEQ ID NO:141.

174. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a heavy chain as set forth in SEQ ID NO:144.

175. The molecule of any one of paragraphs 48-51, wherein the target-binding

domain comprises a light chain as set forth in SEQ ID NO:145.
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176. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a heavy chain as set forth in SEQ ID NO:148.

177. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a light chain as set forth in SEQ ID NO:149.

178. The molecule of any one of paragraphs 48-51, wherein the target-binding

domain comprises a heavy chain as set forth in SEQ ID NO:132.

179. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a light chain as set forth in SEQ ID NO:133.

180. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises a heavy chain as set forth in any one of SEQ ID NOs:1, 3, 20, and 54-56 and a
light chain as set forth in SEQ ID NO:2.

181. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises a heavy chain as set forth in SEQ ID NO:93 or 97 and a light chain as set forth in
SEQ ID NO:94.

182. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises a heavy chain as set forth in SEQ ID NO:95 or 98 and a light chain as set forth in
SEQ ID NO:96.

183. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises a heavy chain as set forth in any one of SEQ ID NOs:103, 114, 116, 117, 118, and
119.

184. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises a light chain as set forth in SEQ ID NO:104.

185. The molecule of any one of paragraphs 48-51, wherein the target-binding domain
comprises a heavy chain as set forth in any one of SEQ ID NOs:103, 114, 116, 117, 118, and
119 and a light chain as set forth in SEQ ID NO:104.
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186. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a heavy chain as set forth in SEQ ID NO:122 or 123.

187. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a heavy chain as set forth in SEQ ID NO: 122 or 123 and a light chain as
set forth in SEQ ID NO:121.

188. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a heavy chain as set forth in SEQ ID NO:126 or 127.

189. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a heavy chain as set forth in SEQ ID NO:126 or 127 and a light chain as
set forth in SEQ ID NO:125.

190. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a heavy chain as set forth in SEQ ID NO:130 or 131.

191. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a heavy chain as set forth in SEQ ID NO:130 or 131 and a light chain as
set forth in SEQ ID NO:129.

192. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a heavy chain as set forth in SEQ ID NO:138 or 139.

193. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a heavy chain as set forth in SEQ ID NO:138 or 139 and a light chain as

set forth in SEQ ID NO:137.

194. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a heavy chain as set forth in SEQ ID NO:142 or 143.
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195. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a heavy chain as set forth in SEQ ID NO:142 or 143 and a light chain as
set forth in SEQ ID NO:141.

196. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a heavy chain as set forth in SEQ ID NO:146 or 147.

197. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a heavy chain as set forth in SEQ ID NO:146 or 147 and a light chain as
set forth in SEQ ID NO:145.

198. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a heavy chain as set forth in SEQ ID NO:150 or 151.

199. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a heavy chain as set forth in SEQ ID NO:150 or 151 and a light chain as
set forth in SEQ ID NO:149.

200. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a heavy chain as set forth in SEQ ID NO:134 or 135.

201. The molecule of any one of paragraphs 48-51, wherein the target-binding
domain comprises a heavy chain as set forth in SEQ ID NO:134 or 135 and a light chain as
set forth in SEQ ID NO:133.

202. The molecule of any one of paragraphs 1-48, wherein the serine protease effector
domain comprises an amino acid sequence set forth in any one of SEQ ID NOs:57, 58, and
61-65.

203. The molecule of any one of paragraphs 1-48, wherein the serine protease effector

domain comprises an amino acid sequence set forth in SEQ ID NO:66.

204. The molecule of any one of paragraphs 1-48, wherein the serine protease effector

domain comprises an amino acid sequence set forth in SEQ ID NO:67 or SEQ ID NO:68.
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205. The molecule of any one of paragraphs 1-48, wherein the serine protease effector

domain comprises an amino acid sequence set forth in any one of SEQ ID NOs:69-74.

206. The molecule of any one of paragraphs 1-48, wherein the serine protease effector

domain comprises an amino acid sequence set forth in any one of SEQ ID NO:76 and 78-87.

207. The molecule of any one of paragraphs 1-48, wherein the serine protease effector

domain comprises an amino acid sequence set forth in SEQ ID NO:88.

208. The molecule of any one of paragraphs 1-48, wherein the serine protease effector

domain comprises an amino acid sequence set forth in SEQ ID NO:89.

209. The molecule of any one of paragraphs 1-48, wherein the serine protease effector

domain comprises an amino acid sequence set forth in SEQ ID NO:90 or 92.

210. The molecule of paragraph 49, wherein the fusion protein comprises an amino

acid sequence set forth in any one of SEQ ID NOs:4-6, 9, and 33-38.

211. The molecule of paragraph 210, further comprising a light chain as set forth in
SEQ ID NO:2.

212. The molecule of paragraph 49, wherein the fusion protein comprises an amino
acid sequence set forth in any SEQ ID NO:7 or SEQ ID NO:8.

213. The molecule of paragraph 212, further comprising a heavy chain as set forth in
any one of SEQ ID NOs:1, 3, 20, and 54-56.

214. The molecule of paragraph 49, wherein the fusion protein comprises an amino

acid sequence set forth in SEQ ID NO:12 or SEQ ID NO:13.

215. The molecule of paragraph 214, further comprising a light chain as set forth in
SEQ ID NO:2.
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216. The molecule of paragraph 49, wherein the fusion protein comprises an amino

acid sequence set forth in SEQ ID NO:14 or SEQ ID NO:15.

217. The molecule of paragraph 216, further comprising a heavy chain as set forth in
any one of SEQ ID NOs: 1, 3, 20, and 54-56.

218. The molecule of paragraph 49, wherein the fusion protein comprises an amino
acid sequence set forth in SEQ ID NO:16.

219. The molecule of paragraph 218, further comprising a light chain as set forth in
SEQ ID NO:2.

220. The molecule of paragraph 49, wherein the fusion protein comprises an amino

acid sequence set forth in SEQ ID NO:17.

221. The molecule of paragraph 220, further comprising a heavy chain as set forth in
any one of SEQ ID NOs: 1, 3, 20, and 54-56.

222. The molecule of paragraph 49, wherein the fusion protein comprises an amino
acid sequence set forth in any one of SEQ ID NOs: 18, 21, 39-40, or 48-50.

223. The molecule of paragraph 222, further comprising a light chain as set forth in
SEQ ID NO:2.

224. The molecule of paragraph 49, wherein the fusion protein comprises an amino

acid sequence set forth in any one of SEQ ID NOs: 19, 23, 41-47, or 51-53.

225. The molecule of paragraph 224, further comprising a light chain as set forth in
SEQ ID NO:2.

226. The molecule of paragraph 49, wherein the fusion protein comprises an amino
acid sequence set forth in SEQ ID NO:25.
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227. The molecule of paragraph 226, further comprising a light chain as set forth in
SEQ IDNO:2.

228. The molecule of paragraph 49, wherein the fusion protein comprises an amino

acid sequence set forth in SEQ ID NO:26.

229. The molecule of paragraph 228, further comprising a light chain as set forth in
SEQ ID NO:2.

230. The molecule of paragraph 49, wherein the fusion protein comprises an amino

acid sequence set forth in any one of SEQ ID NOs:27, 28, 31, and 32.

231. The molecule of paragraph 230, further comprising a light chain as set forth in
SEQ ID NO:2.

232. The molecule of paragraph 49, wherein the fusion protein comprises an amino

acid sequence set forth in SEQ ID NO:29 or SEQ ID NO:30.

233. The molecule of paragraph 232, further comprising a heavy chain as set forth in
any one of SEQ ID NOs: 1, 3, 20, and 54-56.

234. The molecule of paragraph 49, wherein the fusion protein comprises an amino

acid sequence set forth in SEQ ID NO:97.

235. The molecule of paragraph 234, further comprising a light chain as set forth in
SEQ ID NO:94.

236. The molecule of paragraph 49, wherein the fusion protein comprises an amino

acid sequence set forth in SEQ ID NO:98.

237. The molecule of paragraph 236, further comprising a light chain as set forth in
SEQ ID NO:96.
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238. The molecule of paragraph 49, wherein the fusion protein comprises an amino

acid sequence set forth in any one of SEQ ID NOs:108, 111, 116, 117,119, and 119.

239. The molecule of paragraph 238, further comprising a light chain as set forth in
SEQ ID NO:104.

240. The molecule of paragraph 49, wherein the fusion protein comprises an amino
acid sequence set forth in SEQ ID NO:122 or 123.

241. The molecule of paragraph 240, further comprising a light chain as set forth in
SEQ ID NO:121.

242. The molecule of paragraph 49, wherein the fusion protein comprises an amino

acid sequence set forth in SEQ ID NO:126 or 127.

243. The molecule of paragraph 242, further comprising a light chain as set forth in
SEQ ID NO:125.

244. The molecule of paragraph 49, wherein the fusion protein comprises an amino
acid sequence set forth in SEQ ID NO:130 or 131.

245. The molecule of paragraph 244, further comprising a light chain as set forth in
SEQ ID NO:129.

246. The molecule of paragraph 49, wherein the fusion protein comprises an amino

acid sequence set forth in SEQ ID NO:138 or 139.

247. The molecule of paragraph 246, further comprising a light chain as set forth in
SEQ ID NO:137.

248. The molecule of paragraph 49, wherein the fusion protein comprises an amino
acid sequence set forth in SEQ ID NO:142 or 143.
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249. The molecule of paragraph 248, further comprising a light chain as set forth in
SEQ ID NO:141.

250. The molecule of paragraph 49, wherein the fusion protein comprises an amino

acid sequence set forth in SEQ ID NO:146 or 147.

251. The molecule of paragraph 250, further comprising a light chain as set forth in
SEQ ID NO:145.

252. The molecule of paragraph 49, wherein the fusion protein comprises an amino

acid sequence set forth in SEQ ID NO:150 or 151.

253. The molecule of paragraph 252, further comprising a light chain as set forth in
SEQ ID NO:149.

254. The molecule of paragraph 49, wherein the fusion protein comprises an amino

acid sequence set forth in SEQ ID NO:134 or 135.

255. The molecule of paragraph 254, further comprising a light chain as set forth in
SEQ ID NO:133.

256. The molecule of any one of paragraphs 1-255, wherein the molecule binds to a

target with an affinity between 1 pM and 1 uM.

257. The molecule of any one of paragraphs 1-255, wherein the molecule binds to a

target on a cell surface with an affinity between 1 pM and 1 uM.

258. The molecule of any one of paragraphs 1-257, wherein the molecule has a serine
protease activity that is at least 70% of the serine protease activity of the serine protease

domain alone.

259. The molecule of any one of paragraphs 1-257, wherein the molecule has a serine
protease activity that is at least 80% of the serine protease activity of the serine protease

domain alone.
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260. The molecule of any one of paragraphs 1-257, wherein the molecule has a serine
protease activity that is at least 90% of the serine protease activity of the serine protease

domain alone.

261. The molecule of any one of paragraphs 1-260, wherein the molecule binds to a
target on a cell surface and activates a complement pathway when administered to a

mammalian subject.

262. The molecule of any one of paragraphs 1-261, wherein the molecule induces
complement dependent cytotoxicity (CDC), complement-dependent cell-mediated

cytotoxicity (CDCC), and/or complement-dependent cellular phagocytosis (CDCP).

263. A polynucleotide encoding the molecule of any one of paragraphs 1-262.

264. A polynucleotide encoding the fusion protein of any one of paragraphs 26, 27,
and 210-253.

265. A cloning vector or expression cassette comprising the polynucleotide of

paragraphs 263 or 264.

266. A cloning vector or expression cassette comprising a first polynucleotide
encoding the fusion protein of any one of paragraphs 26, 27, and 210-253 and a second
polynucleotide; wherein the second polynucleotide encodes an antibody heavy chain or
fragment thereof if the fusion protein comprises an antibody light chain or fragment thereof,
and the second polynucleotide encodes an antibody light chain or fragment thereof if the

fusion protein comprises an antibody heavy chain or fragment thereof.

267. A first cloning vector or expression cassette comprising a first polynucleotide
encoding the fusion protein of any one of paragraphs 26, 27, and 210-253 and a second
cloning vector or expression cassette comprising a second polynucleotide; wherein the
second polynucleotide encodes an antibody heavy chain or fragment thereof if the fusion

protein comprises an antibody light chain or fragment thereof, and the second polynucleotide
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encodes an antibody light chain or fragment thereof if the fusion protein comprises an

antibody heavy chain or fragment thereof.

268. A host cell expressing the molecule of any one of paragraphs 1-262, or

comprising the cloning vector(s) or expression cassette(s) of any one of paragraphs 265-267.

268. A method of producing a molecule comprising:

(a) a target-binding domain; and

(b) a complement-activating serine protease effector domain; the method comprising
culturing the host cell of paragraph 266 under conditions allowing for expression of the

molecule and isolating the molecule.

270. The use of the molecule of any one of paragraphs 1-262 to activate at least one

complement pathway in a mammalian subject.

271. The use of paragraph 270, wherein the activation of the at least one complement
pathway comprises:

a) activation of the complement classical pathway;

b) activation of the complement lectin pathway;

¢) activation of the complement alternative pathway; or

d) two or more of (a)-(c).

272. The use of the molecule of any one of paragraphs 1-262 to induce complement
dependent cell death (CDC), complement-dependent cell-mediated cytotoxicity (CDCC), or
complement-dependent cellular phagocytosis (CDCP) in a target cell.

273. The use of the molecule of any one of paragraphs 1-262 to treat cancer.

274. The use of the molecule of any one of paragraphs 1-262 to treat autoimmune

disease.

275. The use of the molecule of any one of paragraphs 1-262 to treat a microbial

infection in a mammalian subject.
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276. The use of paragraph 275, wherein the infection is a bacterial infection, a viral

infection, a fungal infection, or a parasitic infection.

277. A composition comprising the molecule of any one of paragraphs 1-262 and one

or more excipients.

278. A method of activating at least one complement pathway in a mammalian subject
by administering the molecule of any one of paragraphs 1-262 or the composition of

paragraph 239.

279. The method of paragraph 278, wherein the activation of the at least one
complement pathway comprises:

a) activation of the complement classical pathway;

b) activation of the complement lectin pathway;

¢) activation of the complement alternative pathway; or

d) two or more of (a)-(c).

280. A method of inducing complement dependent cell death (CDC) in a target cell,
comprising contacting the target cell with the molecule of any one of paragraphs 1-262 or the
composition of paragraph 277, wherein said contacting results in complement deposition on

the target cell, thereby leading to complement-mediated cell death.

281. A method of inducing complement-dependent cell-mediated cytotoxicity
(CDCC) or complement-dependent cellular phagocytosis (CDCP) toward a target cell,
comprising contacting the target cell with the molecule of any one of paragraphs 1-262 or the
composition of paragraph 277, wherein said contacting results in complement deposition on

the target cell, thereby leading to complement-mediated cell death.
282. A method of treating cancer, comprising administering the molecule of any one
of paragraphs 1-262 or the composition of paragraph 277 to a mammalian subject in need

thereof.

283. The method of paragraph 282, wherein the cancer is a solid tumor cancer.
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284. The method of paragraph 282 wherein the cancer is a hematological cancer.

285. A method of treating an autoimmune disease, comprising administering the
molecule of any one of paragraphs 1-262 or the composition of paragraph 277 to a

mammalian subject in need thereof.

286. A method of treating a microbial infection in a mammalian subject, comprising
administering the molecule of any one of paragraphs 1-262 or the composition of paragraph

277 to the subject.

287. The method of paragraph 286, wherein the infection is a bacterial infection, a

viral infection, a fungal infection, or a parasitic infection.

288. The method of paragraph 287, wherein the bacterial pathogen is Neisseria
meningitidis, Staphylococcus aureus, Borrelia burgdorferi, Escherichia coli, Klebsiella
pneumoniae, Streptococcus pneumoniae, Serratia marcenscens, Haemophilus influenzae,

My cobacterium tuberculosis, Treponema pallidum, Neisseria gonorrhea, Clostridium dificile,
a Salmonella species, a Helicobacter species, a Shigella species, a Campylobacter species, or

a Listeria species.

289. The method of paragraph 287, wherein the bacterial pathogen is Neisseria

meningitidis.

290. The method of paragraph 287, wherein the bacterial pathogen is Streptococcus

pneumoniae.

291. The method of paragraph 287, wherein the bacterial pathogen is Staphylococcus

aureus.

292. The method of paragraph 287, wherein the viral pathogen is an Epstein-Barr
virus, a Human Immunodeficiency Virus 1 (HIV-1), a Herpesvirus, an Influenza virus, a

West Nile virus, a Cytomegalovirus, or a Coronavirus.

293. The method of paragraph 287, wherein the viral pathogen is HIV-1.
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294. The method of paragraph 287, wherein the viral pathogen is SARS-CoV-2.

295. The method of paragraph 287, wherein the fungal pathogen is Candida albicans

or an Aspergillus species.

296. The method of paragraph 287, wherein the fungal pathogen is Candida albicans.

297. The method of paragraph 287, wherein the parasitic pathogen is Schistosoma

mansoni, Plasmodium falciparum, or Trypanosoma cruzei.

298. The method of paragraph 287, wherein the parasitic pathogen is Plasmodium

falciparum.
299. The targeted complement-activating molecule of any one of paragraphs 1-262 or
the composition of paragraph 277 for use in the manufacture of a medicament for treating

cancer, autoimmune disease, or a microbial infection.

300. The composition of paragraph 277 for use in treating cancer, autoimmune

disease, or a microbial infection.
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CLAIMS

What is claimed is:
1. Atargeted complement-activating molecule comprising:
(a) a target-binding domain; and

(b) a complement-activating serine protease effector domain.

2. The molecule of claim 1, wherein the complement-activating serine protease
effector domain comprises MASP-1 or a fragment thereof, MASP-2 or a fragment thereof,
MASP-3 or a fragment thereof, C1r or a fragment thereof, C1s or a fragment thereof, factor D

or a fragment thereof, C2a or a fragment thereof, or factor Bb or a fragment thereof.

3. The molecule of claim 1 or claim 2, wherein the complement-activating serine

protease effector domain is catalytically active.

4. The molecule of claim 1 or claim 2, wherein the complement-activating serine

protease effector domain is in a zymogen form.

5. The molecule of any of claims 1-4, wherein the target-binding domain binds to an

antigen present on a cell.

6. The molecule of any of claims 1-5, wherein the target-binding domain binds to

CD20, CD38, or CD52.

7. The molecule of any of claims 1-4, wherein the target-binding domain binds to an

antigen present on a microbial pathogen.

8. The molecule of claim 7, wherein the target-binding domain binds to an antigen

present on a bacterial pathogen, a viral pathogen, a fungal pathogen, or a parasitic pathogen.

9. The molecule of claim 8, wherein the bacterial pathogen is Neisseria meningitidis,
Staphylococcus aureus, Borrelia burgdorferi, Escherichia coli, Klebsiella pneumoniae,
Streptococcus pneumoniae, Serratia marcenscens, Haemophilus influenzae, My cobacterium

tuberculosis, Treponema pallidum, Neisseria gonorrhea, Clostridium dificile, a Salmonella
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species, a Helicobacter species, a Shigella species, a Campylobacter species, or a Listeria

species.

10. The molecule of claim 9, wherein the bacterial pathogen is Neisseria

meningitidis.

11. The molecule of claim 8, wherein the viral pathogen is an Epstein-Barr virus, a
Human Immunodeficiency Virus 1 (HIV-1), a Herpesvirus, an Influenza virus, a West Nile

virus, a Cytomegalovirus, or a Coronavirus.

12. The molecule of claim 8, wherein the fungal pathogen is Candida albicans or an

Aspergillus species.

13. The molecule of claim 8, wherein the parasitic pathogen is Schistosoma mansoni,

Plasmodium falciparum, or Trypanosoma cruzei.

14. The molecule any of claims 1-13, wherein the target-binding domain comprises an

antibody or an antigen-binding fragment thereof.

15. The molecule of claim 14, wherein the target-binding domain comprises an anti-
CD20 antibody or an antigen-binding fragment thereof, an anti-CD38 antibody or an antigen-

binding fragment thereof, or an anti-CD52 antibody or an antigen-binding fragment thereof.
16. The molecule of claim 15, wherein the target-binding domain comprises rituximab
or an antigen-binding fragment thereof, alemtuzumab or an antigen-binding fragment thereof,

or daratumumab or an antigen-binding fragment thereof.

17. The molecule of claim 14, wherein the target-binding domain comprises an

antibody that binds an antigen present on a microbial pathogen.

18. The molecule of claim 17, wherein the target-binding domain comprises an anti-

Neisseria antibody or an antigen-binding fragment thereof.
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19. The molecule of claim 18, wherein the target-binding domain comprises an anti-

fHDbP antibody or an antigen-binding fragment thereof.

20. The molecule of claim 19, wherein the target-binding domain comprises anti-

fHDBP antibody clone 19, or an antigen-binding fragment thereof.

21. The molecule of claim 17, wherein the target-binding domain comprises an anti-

Streptococcus antibody or an antigen-binding fragment thereof.

22. The molecule of claim 21, wherein the target-binding domain comprises an anti-

PspA antibody or an antigen-binding fragment thereof.

23. The molecule of claim 22, wherein the target-binding domain comprises anti-

PspA antibody RX1MIO005 or an antigen-binding fragment thereof.

24. The molecule of claim 17, wherein the target-binding domain comprises an anti-

Staphylococcus antibody or an antigen-binding fragment thereof.

25. The molecule of claim 24, wherein the target-binding domain comprises an anti-

Fnbp antibody or an antigen-binding fragment thereof.

26. The molecule of claim 25, wherein the target-binding domain comprises anti-

Fnbp antibody clone G or an antigen-binding fragment thereof.

27. The molecule of claim 17, wherein the target-binding domain comprises an anti-

Candida antibody or an antigen-binding fragment thereof.

28. The molecule of claim 27, wherein the target-binding domain comprises an anti-

fungal mannan antibody or an antigen-binding fragment thereof.

29. The molecule of claim 28, wherein the target-binding domain comprises anti-

fungal mannan antibody 1A2 or an antigen-binding fragment thereof.
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30. The molecule of claim 17, wherein the target-binding domain comprises an anti-

Plasmodium antibody or an antigen-binding fragment thereof.

31. The molecule of claim 30, wherein the target-binding domain comprises an anti-

PfRHS antibody or an antigen-binding fragment thereof.

32. The molecule of claim 31, wherein the target-binding domain comprises anti-

PfHRS antibody R5.004 or an antigen-binding fragment thereof.

33. The molecule of claim 31, wherein the target-binding domain comprises anti-

PfHRS antibody R5.016 or an antigen-binding fragment thereof.

34. The molecule of claim 17, wherein the target-binding domain comprises an anti-

HIV-1 antibody or an antigen-binding fragment thereof.

35. The molecule of claim 34, wherein the target-binding domain comprises an anti-

GP120 antibody or an antigen-binding fragment thereof.

36. The molecule of claim 35, wherein the target-binding domain comprises anti-

GP120 antibody PGT121 or an antigen-binding fragment thereof.

37. The molecule of claim 17, wherein the target-binding domain comprises an anti-

SARS-CoV-2 antibody or an antigen-binding fragment thereof.

38. The molecule of claim 37, wherein the target-binding domain comprises an anti-S

protein antibody or an antigen-binding fragment thereof.

39. The molecule of claim 38, wherein the target-binding domain comprises anti-S

protein antibody bebtelovimab or an antigen-binding fragment thereof.

40. The molecule of claim 37, wherein the target-binding domain comprises an anti-

M protein antibody or an antigen-binding fragment thereof.
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41. The molecule of claim 40, wherein the target-binding domain comprises anti-M

protein antibody RB572 or RB574.

42. The molecule of claim 17, wherein the target-binding domain comprises an anti-

Aspergillus antibody or an antigen-binding fragment thereof.

43. The molecule of claim 42, wherein the target-binding domain comprises anti-

Aspergillus antibody hJF5 or an antigen-binding fragment thereof.

44. The molecule of any of claims 1-43, wherein the complement-activating serine
protease effector domain comprises one or more mutations relative to a wild-type serine
protease and/or the target-binding domain comprises one or more mutations relative to a

wild-type antibody.

45. The molecule of claim 44, wherein the one or more mutations inhibit protein

degradation.

46. The molecule of claim 44, wherein the one or more mutations confer resistance to

serine protease inhibition by C1 inhibitor or other serpins.

47. The molecule of claim 44, wherein the one or more mutations inhibit

glycosylation of the molecule at one or more amino acid residues.

48. The molecule of any one of claims 14-47, wherein the target-binding domain
comprises an antibody heavy chain or fragment thereof and an antibody light chain or

fragment thereof.

49. The molecule of claim 48, wherein the molecule comprises:

a) a fusion protein comprising;
i) the N-terminus of the complement-activating serine protease effector
domain fused to the C-terminus of the antibody heavy chain or fragment

thereof; or

220



WO 2023/060167 PCT/US2022/077663

it) the C-terminus of the complement-activating serine protease effector
domain fused to the N-terminus of the antibody heavy chain or fragment
thereof;, and

an antibody light chain or fragment thereof; or

b) a fusion protein comprising:
1) the N-terminus of the complement-activating serine protease effector
domain fused to the C-terminus of the antibody light chain or fragment
thereof; or
i1) the C-terminus of the complement-activating serine protease effector
domain fused to the N-terminus of the antibody light chain or fragment
thereof;, and

an antibody heavy chain or fragment thereof.

50. The molecule of any one of claims 14-47, wherein the molecule comprises a
fusion protein comprising:

a) the N-terminus of the complement-activating serine protease effector domain fused
to the C-terminus of a single-chain antibody or fragment thereof or single-domain antibody or
fragment thereof; or

b) the C-terminus of the complement-activating serine protease effector domain fused
to the N-terminus of a single-chain antibody or fragment thereof or single-domain antibody

or fragment thereof.

51. The molecule of any one of claims 1-50, wherein the target-binding domain and

the serine protease effector domain are connected by a linker.

52. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises rituximab or an antigen-binding fragment thereof and the serine protease effector

domain comprises factor D or a fragment thereof.
53. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises rituximab or an antigen-binding fragment thereof and the serine protease effector

domain comprises Clr or a fragment thereof.
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54. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises rituximab or an antigen-binding fragment thereof and the serine protease effector

domain comprises Cls or a fragment thereof.

55. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises rituximab or an antigen-binding fragment thereof and the serine protease effector

domain comprises MASP-2 or a fragment thereof.

56. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises rituximab or an antigen-binding fragment thereof and the serine protease effector

domain comprises MASP-3 or a fragment thereof.

57. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises rituximab or an antigen-binding fragment thereof and the serine protease effector

domain comprises MASP-1 or a fragment thereof.

58. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises rituximab or an antigen-binding fragment thereof and the serine protease effector

domain comprises C2a or a fragment thereof.

59. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises rituximab or an antigen-binding fragment thereof and the serine protease effector

domain comprises factor Bb or a fragment thereof.

60. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises alemtuzumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises factor D or a fragment thereof.
61. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises alemtuzumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises Clr or a fragment thereof.
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62. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises alemtuzumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises Cls or a fragment thereof.

63. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises alemtuzumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises MASP-2 or a fragment thereof.

64. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises alemtuzumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises MASP-3 or a fragment thereof.

65. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises alemtuzumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises MASP-1 or a fragment thereof.

66. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises alemtuzumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises C2a or a fragment thereof.

67. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises alemtuzumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises factor Bb or a fragment thereof.

68. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises daratumumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises factor D or a fragment thereof.
69. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises daratumumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises Clr or a fragment thereof.
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70. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises daratumumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises Cls or a fragment thereof.

71. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises daratumumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises MASP-2 or a fragment thereof.

72. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises daratumumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises MASP-3 or a fragment thereof.

73. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises daratumumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises MASP-1 or a fragment thereof.

74. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises daratumumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises C2a or a fragment thereof.
75. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises daratumumab or an antigen-binding fragment thereof and the serine protease

effector domain comprises factor Bb or a fragment thereof.

76. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises anti-fHbP antibody clone 19 or an antigen-binding fragment thereof and the serine

protease effector domain comprises factor D or a fragment thereof.

77. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises anti-fHbP antibody clone 19 or an antigen-binding fragment thereof and the serine

protease effector domain comprises Clr or a fragment thereof.
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78. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-fHbP antibody clone 19 or an antigen-binding fragment thereof and the serine

protease effector domain comprises Cls or a fragment thereof.

79. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-fHbP antibody clone 19 or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-2 or a fragment thereof.

80. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-fHbP antibody clone 19 or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-3 or a fragment thereof.

81. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-fHbP antibody clone 19 or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-1 or a fragment thereof.

82. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-fHbP antibody clone 19 or an antigen-binding fragment thereof and the serine

protease effector domain comprises C2a or a fragment thereof.

83. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-fHbP antibody clone 19 or an antigen-binding fragment thereof and the serine

protease effector domain comprises factor Bb or a fragment thereof.

84. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-PspA antibody RX1MI005 or an antigen-binding fragment thereof and the

serine protease effector domain comprises factor D or a fragment thereof.
85. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises anti-PspA antibody RX1MI00S5 or an antigen-binding fragment thereof and the

serine protease effector domain comprises Clr or a fragment thereof.
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86. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-PspA antibody RX1MIO005 or an antigen-binding fragment thereof and the

serine protease effector domain comprises Cls or a fragment thereof.

87. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-PspA antibody RX1MIO005 or an antigen-binding fragment thereof and the

serine protease effector domain comprises MASP-2 or a fragment thereof.

88. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-PspA antibody RX1MIO005 or an antigen-binding fragment thereof and the

serine protease effector domain comprises MASP-3 or a fragment thereof.

89. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-PspA antibody RX1MIO005 or an antigen-binding fragment thereof and the

serine protease effector domain comprises MASP-1 or a fragment thereof.

90. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-PspA antibody RX1MI00S5 or an antigen-binding fragment thereof and the

serine protease effector domain comprises C2a or a fragment thereof.

91. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-PspA antibody RX1MI00S5 or an antigen-binding fragment thereof and the

serine protease effector domain comprises factor Bb or a fragment thereof.

92. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-Fnbp antibody clone G or an antigen-binding fragment thereof and the serine

protease effector domain comprises factor D or a fragment thereof.
93. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises anti-Fnbp antibody clone G or an antigen-binding fragment thereof and the serine

protease effector domain comprises Clr or a fragment thereof.
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94. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-Fnbp antibody clone G or an antigen-binding fragment thereof and the serine

protease effector domain comprises Cls or a fragment thereof.

95. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-Fnbp antibody clone G or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-2 or a fragment thereof.

96. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-Fnbp antibody clone G or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-3 or a fragment thereof.

97. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-Fnbp antibody clone G or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-1 or a fragment thereof.

98. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-Fnbp antibody clone G or an antigen-binding fragment thereof and the serine

protease effector domain comprises C2a or a fragment thereof.

99. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-Fnbp antibody clone G or an antigen-binding fragment thereof and the serine

protease effector domain comprises factor Bb or a fragment thereof.

100. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-Candida antibody 1A2 or an antigen-binding fragment thereof and the serine

protease effector domain comprises factor D or a fragment thereof.
101. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises anti-Candida antibody 1A2 or an antigen-binding fragment thereof and the serine

protease effector domain comprises Clr or a fragment thereof.
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102. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-Candida antibody 1A2 or an antigen-binding fragment thereof and the serine

protease effector domain comprises Cls or a fragment thereof.

103. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-Candida antibody 1A2 or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-2 or a fragment thereof.

104. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-Candida antibody 1A2 or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-3 or a fragment thereof.

105. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-Candida antibody 1A2 or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-1 or a fragment thereof.

106. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-Candida antibody 1A2 or an antigen-binding fragment thereof and the serine

protease effector domain comprises C2a or a fragment thereof.

107. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-Candida antibody 1A2 or an antigen-binding fragment thereof and the serine

protease effector domain comprises factor Bb or a fragment thereof.

108. The molecule of any one of claims 48-51wherein the target-binding domain
comprises anti-PfRHS antibody R5.004 or an antigen-binding fragment thereof and the serine

protease effector domain comprises factor D or a fragment thereof.
109. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises anti-PfRHS5 antibody R5.004 or an antigen-binding fragment thereof and the serine

protease effector domain comprises Clr or a fragment thereof.
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110. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-PfRHS5 antibody R5.004 or an antigen-binding fragment thereof and the serine

protease effector domain comprises Cls or a fragment thereof.

111. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-PfRHS5 antibody R5.004 or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-2 or a fragment thereof.

112. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-PfRHS5 antibody R5.004 or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-3 or a fragment thereof.

113. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-PfRHS5 antibody R5.004 or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-1 or a fragment thereof.

114. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-PfRHS5 antibody R5.004 or an antigen-binding fragment thereof and the serine

protease effector domain comprises C2a or a fragment thereof.

115. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-PfRHS5 antibody R5.004 or an antigen-binding fragment thereof and the serine

protease effector domain comprises factor Bb or a fragment thereof.

116. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-PfRHS5 antibody R5.016 or an antigen-binding fragment thereof and the serine

protease effector domain comprises factor D or a fragment thereof.
117. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises anti-PfRHS antibody R5.016 or an antigen-binding fragment thereof and the serine

protease effector domain comprises Clr or a fragment thereof.
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118. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-PfRHS5 antibody R5.016 or an antigen-binding fragment thereof and the serine

protease effector domain comprises Cls or a fragment thereof.

119. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-PfRHS5 antibody R5.016 or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-2 or a fragment thereof.

120. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-PfRHS5 antibody R5.016 or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-3 or a fragment thereof.

121. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-PfRHS5 antibody R5.016 or an antigen-binding fragment thereof and the serine

protease effector domain comprises MASP-1 or a fragment thereof.

122. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-PfRHS antibody R5.016 or an antigen-binding fragment thereof and the serine

protease effector domain comprises C2a or a fragment thereof.

123. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-PfRHS antibody R5.016 or an antigen-binding fragment thereof and the serine

protease effector domain comprises factor Bb or a fragment thereof.

124. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-GP120 antibody PGT121 or an antigen-binding fragment thereof and the

serine protease effector domain comprises factor D or a fragment thereof.
125. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises anti-GP120 antibody PGT121 or an antigen-binding fragment thereof and the

serine protease effector domain comprises Clr or a fragment thereof.

230



WO 2023/060167 PCT/US2022/077663

126. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-GP120 antibody PGT121 or an antigen-binding fragment thereof and the

serine protease effector domain comprises Cls or a fragment thereof.

127. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-GP120 antibody PGT121 or an antigen-binding fragment thereof and the

serine protease effector domain comprises MASP-2 or a fragment thereof.

128. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-GP120 antibody PGT121 or an antigen-binding fragment thereof and the

serine protease effector domain comprises MASP-3 or a fragment thereof.

129. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-GP120 antibody PGT121 or an antigen-binding fragment thereof and the

serine protease effector domain comprises MASP-1 or a fragment thereof.

130. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-GP120 antibody PGT121 or an antigen-binding fragment thereof and the

serine protease effector domain comprises C2a or a fragment thereof.

131. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-GP120 antibody PGT121 or an antigen-binding fragment thereof and the

serine protease effector domain comprises factor Bb or a fragment thereof.

132. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-SARS-CoV-2 S protein antibody bebtelovimab or an antigen-binding
fragment thereof and the serine protease effector domain comprises factor D or a fragment

thereof.

133. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-SARS-CoV-2 S protein antibody bebtelovimab or an antigen-binding
fragment thereof and the serine protease effector domain comprises Clr or a fragment

thereof.
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134. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-SARS-CoV-2 S protein antibody bebtelovimab or an antigen-binding
fragment thereof and the serine protease effector domain comprises Cls or a fragment

thereof.

135. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-SARS-CoV-2 S protein antibody bebtelovimab or an antigen-binding
fragment thereof and the serine protease effector domain comprises MASP-2 or a fragment

thereof.

136. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-SARS-CoV-2 S protein antibody bebtelovimab or an antigen-binding
fragment thereof and the serine protease effector domain comprises MASP-3 or a fragment

thereof.

137. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-SARS-CoV-2 S protein antibody bebtelovimab or an antigen-binding
fragment thereof and the serine protease effector domain comprises MASP-1 or a fragment

thereof.

138. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-SARS-CoV-2 S protein antibody bebtelovimab or an antigen-binding
fragment thereof and the serine protease effector domain comprises C2a or a fragment

thereof.

139. The molecule of any one of claims 48-51wherein the target-binding domain
comprises anti-SARS-CoV-2 S protein antibody bebtelovimab or an antigen-binding
fragment thereof and the serine protease effector domain comprises factor Bb or a fragment

thereof.

140. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-SARS-CoV-2 M protein antibody RB572 or RB574 or an antigen-binding
fragment thereof and the serine protease effector domain comprises factor D or a fragment

thereof.
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141. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-SARS-CoV-2 M protein antibody RB572 or RB574 or an antigen-binding
fragment thereof and the serine protease effector domain comprises Clr or a fragment

thereof.

142. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-SARS-CoV-2 M protein antibody RB572 or RB574 or an antigen-binding
fragment thereof and the serine protease effector domain comprises Cls or a fragment

thereof.

143. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-SARS-CoV-2 M protein antibody RB572 or RB574 or an antigen-binding
fragment thereof and the serine protease effector domain comprises MASP-2 or a fragment

thereof.

144. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-SARS-CoV-2 M protein antibody RB572 or RB574 or an antigen-binding
fragment thereof and the serine protease effector domain comprises MASP-3 or a fragment

thereof.

145. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-SARS-CoV-2 M protein antibody RB572 or RB574 or an antigen-binding
fragment thereof and the serine protease effector domain comprises MASP-1 or a fragment

thereof.

146. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-SARS-CoV-2 M protein antibody RB572 or RB574 or an antigen-binding
fragment thereof and the serine protease effector domain comprises C2a or a fragment

thereof.

147. The molecule of any one of claims 48-51wherein the target-binding domain
comprises anti-SARS-CoV-2 M protein antibody RB572 or RB574 or an antigen-binding
fragment thereof and the serine protease effector domain comprises factor Bb or a fragment

thereof.
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148. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-Aspergillus antibody hJF5 or an antigen-binding fragment thereof and the

serine protease effector domain comprises factor D or a fragment thereof.

149. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-Aspergillus antibody hJF5 or an antigen-binding fragment thereof and the

serine protease effector domain comprises Clr or a fragment thereof.

150. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-Aspergillus antibody hJF5 or an antigen-binding fragment thereof and the

serine protease effector domain comprises Cls or a fragment thereof.

151. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-Aspergillus antibody hJF5 or an antigen-binding fragment thereof and the

serine protease effector domain comprises MASP-2 or a fragment thereof.

152. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-Aspergillus antibody hJF5 or an antigen-binding fragment thereof and the

serine protease effector domain comprises MASP-3 or a fragment thereof.

153. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-Aspergillus antibody hJF5 or an antigen-binding fragment thereof and the

serine protease effector domain comprises MASP-1 or a fragment thereof.

154. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-Aspergillus antibody hJF5 or an antigen-binding fragment thereof and the

serine protease effector domain comprises C2a or a fragment thereof.

155. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises anti-Aspergillus antibody hJF5 or an antigen-binding fragment thereof and the

serine protease effector domain comprises factor Bb or a fragment thereof.

156. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises a heavy chain as set forth in any one of SEQ ID NOs:1, 3, 20, and 54-56.
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157. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises a light chain as set forth in SEQ ID NO:2.

158. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises a heavy chain as set forth in SEQ ID NO:93.

159. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises a light chain as set forth in SEQ ID NO:94.

160. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises a heavy chain as set forth in SEQ ID NO:95.

161. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises a light chain as set forth in SEQ ID NO:96.

162. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises a heavy chain as set forth in SEQ ID NO:103.

163. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises a light chain as set forth in SEQ ID NO:104.

164. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises a heavy chain as set forth in SEQ ID NO:120.

165. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises a light chain as set forth in SEQ ID NO:121.

166. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises a heavy chain as set forth in SEQ ID NO:124.

167. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises a light chain as set forth in SEQ ID NO:125.
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168. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises a heavy chain as set forth in SEQ ID NO:128.

169. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises a light chain as set forth in SEQ ID NO:129.

170. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises a heavy chain as set forth in SEQ ID NO:136.

171. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises a light chain as set forth in SEQ ID NO:137.

172. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises a heavy chain as set forth in SEQ ID NO:140.

173. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises a light chain as set forth in SEQ ID NO:141.

174. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises a heavy chain as set forth in SEQ ID NO:144.

175. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises a light chain as set forth in SEQ ID NO:145.

176. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises a heavy chain as set forth in SEQ ID NO:148.

177. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises a light chain as set forth in SEQ ID NO:149.

178. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises a heavy chain as set forth in SEQ ID NO:132.
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179. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises a light chain as set forth in SEQ ID NO:133.

180. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises a heavy chain as set forth in any one of SEQ ID NOs:1, 3, 20, and 54-56 and a
light chain as set forth in SEQ ID NO:2.

181. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises a heavy chain as set forth in SEQ ID NO:93 or 97 and a light chain as set forth in
SEQ ID NO:9%4.

182. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises a heavy chain as set forth in SEQ ID NO:95 or 98 and a light chain as set forth in
SEQ ID NO:96.

183. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises a heavy chain as set forth in any one of SEQ ID NOs:103, 114, 116, 117, 118, and
119.

184. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises a light chain as set forth in SEQ ID NO:104.

185. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises a heavy chain as set forth in any one of SEQ ID NOs:103, 114, 116, 117, 118, and
119 and a light chain as set forth in SEQ ID NO:104.

186. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises a heavy chain as set forth in SEQ ID NO:122 or 123.

187. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises a heavy chain as set forth in SEQ ID NO: 122 or 123 and a light chain as set forth
in SEQ ID NO:121.
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188. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises a heavy chain as set forth in SEQ ID NO:126 or 127.

189. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises a heavy chain as set forth in SEQ ID NO:126 or 127 and a light chain as set forth
in SEQ ID NO:125.

190. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises a heavy chain as set forth in SEQ ID NO:130 or 131.

191. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises a heavy chain as set forth in SEQ ID NO:130 or 131 and a light chain as set forth
in SEQ ID NO:129.

192. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises a heavy chain as set forth in SEQ ID NO:138 or 139.

193. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises a heavy chain as set forth in SEQ ID NO:138 or 139 and a light chain as set forth
in SEQ ID NO:137.

194. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises a heavy chain as set forth in SEQ ID NO:142 or 143.

195. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises a heavy chain as set forth in SEQ ID NO:142 or 143 and a light chain as set forth
in SEQ ID NO:141.

196. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises a heavy chain as set forth in SEQ ID NO:146 or 147.

197. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises a heavy chain as set forth in SEQ ID NO:146 or 147 and a light chain as set forth
in SEQ ID NO:145.
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198. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises a heavy chain as set forth in SEQ ID NO:150 or 151.

199. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises a heavy chain as set forth in SEQ ID NO:150 or 151 and alight chain as set forth
in SEQ ID NO:149.

200. The molecule of any one of claims 48-51, wherein the target-binding domain

comprises a heavy chain as set forth in SEQ ID NO:134 or 135.

201. The molecule of any one of claims 48-51, wherein the target-binding domain
comprises a heavy chain as set forth in SEQ ID NO:134 or 135 and a light chain as set forth
in SEQ ID NO:133.

202. The molecule of any one of claims 1-48, wherein the serine protease effector
domain comprises an amino acid sequence set forth in any one of SEQ ID NOs:57, 58, and

61-65.

203. The molecule of any one of claims 1-48, wherein the serine protease effector

domain comprises an amino acid sequence set forth in SEQ ID NO:66.

204. The molecule of any one of claims 1-48, wherein the serine protease effector

domain comprises an amino acid sequence set forth in SEQ ID NO:67 or SEQ ID NO:68.

205. The molecule of any one of claims 1-48, wherein the serine protease effector

domain comprises an amino acid sequence set forth in any one of SEQ ID NOs:69-74.

206. The molecule of any one of claims 1-48, wherein the serine protease effector

domain comprises an amino acid sequence set forth in any one of SEQ ID NO:76 and 78-87.

207. The molecule of any one of claims 1-48, wherein the serine protease effector

domain comprises an amino acid sequence set forth in SEQ ID NO:88.
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208. The molecule of any one of claims 1-48, wherein the serine protease effector

domain comprises an amino acid sequence set forth in SEQ ID NO:89.

209. The molecule of any one of claims 1-48, wherein the serine protease effector

domain comprises an amino acid sequence set forth in SEQ ID NO:90 or 92.

210. The molecule of claim 49, wherein the fusion protein comprises an amino acid
sequence set forth in any one of SEQ ID NOs:4-6, 9, and 33-38.

211. The molecule of claim 210, further comprising a light chain as set forth in SEQ
ID NO:2.

212. The molecule of claim 49, wherein the fusion protein comprises an amino acid

sequence set forth in any SEQ ID NO:7 or SEQ ID NO:8.

213. The molecule of claim 212, further comprising a heavy chain as set forth in any

one of SEQ ID NOs:1, 3, 20, and 54-56.

214. The molecule of claim 49, wherein the fusion protein comprises an amino acid
sequence set forth in SEQ ID NO:12 or SEQ ID NO:13.

215. The molecule of claim 214, further comprising a light chain as set forth in SEQ
ID NO:2.

216. The molecule of claim 49, wherein the fusion protein comprises an amino acid

sequence set forth in SEQ ID NO:14 or SEQ ID NO:15.

217. The molecule of claim 216, further comprising a heavy chain as set forth in any
one of SEQ ID NOs: 1, 3, 20, and 54-56.

218. The molecule of claim 49, wherein the fusion protein comprises an amino acid
sequence set forth in SEQ ID NO:16.
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219. The molecule of claim 218, further comprising a light chain as set forth in SEQ
ID NO:2.

220. The molecule of claim 49, wherein the fusion protein comprises an amino acid

sequence set forth in SEQ ID NO:17.

221. The molecule of claim 220, further comprising a heavy chain as set forth in any
one of SEQ ID NOs: 1, 3, 20, and 54-56.

222. The molecule of claim 49, wherein the fusion protein comprises an amino acid

sequence set forth in any one of SEQ ID NOs:18, 21, 39-40, or 48-50.

223. The molecule of claim 222, further comprising a light chain as set forth in SEQ
ID NO:2.

224. The molecule of claim 49, wherein the fusion protein comprises an amino acid

sequence set forth in any one of SEQ ID NOs:19, 23, 41-47, or 51-53.

225. The molecule of claim 224, further comprising a light chain as set forth in SEQ
ID NO:2.

226. The molecule of claim 49, wherein the fusion protein comprises an amino acid

sequence set forth in SEQ ID NO:25.

227. The molecule of claim 226, further comprising a light chain as set forth in SEQ
ID NO:2.

228. The molecule of claim 49, wherein the fusion protein comprises an amino acid
sequence set forth in SEQ ID NO:26.

229. The molecule of claim 228, further comprising a light chain as set forth in SEQ
ID NO:2.
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230. The molecule of claim 49, wherein the fusion protein comprises an amino acid

sequence set forth in any one of SEQ ID NOs:27, 28, 31, and 32.

231. The molecule of claim 230, further comprising a light chain as set forth in SEQ
ID NO:2.

232. The molecule of claim 49, wherein the fusion protein comprises an amino acid
sequence set forth in SEQ ID NO:29 or SEQ ID NO:30.

233. The molecule of claim 232, further comprising a heavy chain as set forth in any

one of SEQ ID NOs: 1, 3, 20, and 54-56.

234. The molecule of claim 49, wherein the fusion protein comprises an amino acid

sequence set forth in SEQ ID NO:97.

235. The molecule of claim 234, further comprising a light chain as set forth in SEQ
ID NO:9%4.

236. The molecule of claim 49, wherein the fusion protein comprises an amino acid
sequence set forth in SEQ ID NO:98.

237. The molecule of claim 236, further comprising a light chain as set forth in SEQ
ID NO:96.

238. The molecule of claim 49, wherein the fusion protein comprises an amino acid

sequence set forth in any one of SEQ ID NOs:108, 111, 116, 117, 119, and 119.

239. The molecule of claim 238, further comprising a light chain as set forth in SEQ
ID NO:104.

240. The molecule of claim 49, wherein the fusion protein comprises an amino acid
sequence set forth in SEQ ID NO:122 or 123.
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241. The molecule of claim 240, further comprising a light chain as set forth in SEQ
ID NO:121.

242. The molecule of claim 49, wherein the fusion protein comprises an amino acid

sequence set forth in SEQ ID NO:126 or 127.

243. The molecule of claim 242, further comprising a light chain as set forth in SEQ
ID NO:125.

244. The molecule of claim 49, wherein the fusion protein comprises an amino acid

sequence set forth in SEQ ID NO:130 or 131.

245. The molecule of claim 244, further comprising a light chain as set forth in SEQ
ID NO:129.

246. The molecule of claim 49, wherein the fusion protein comprises an amino acid

sequence set forth in SEQ ID NO:138 or 139.

247. The molecule of claim 246, further comprising a light chain as set forth in SEQ
ID NO:137.

248. The molecule of claim 49, wherein the fusion protein comprises an amino acid

sequence set forth in SEQ ID NO:142 or 143.

249. The molecule of claim 248, further comprising a light chain as set forth in SEQ
ID NO:141.

250. The molecule of claim 49, wherein the fusion protein comprises an amino acid
sequence set forth in SEQ ID NO:146 or 147.

251. The molecule of claim 250, further comprising a light chain as set forth in SEQ
ID NO:145.
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252. The molecule of claim 49, wherein the fusion protein comprises an amino acid

sequence set forth in SEQ ID NO:150 or 151.

253. The molecule of claim 252, further comprising a light chain as set forth in SEQ
ID NO:149.

254. The molecule of claim 49, wherein the fusion protein comprises an amino acid
sequence set forth in SEQ ID NO:134 or 135.

255. The molecule of claim 254, further comprising a light chain as set forth in SEQ
ID NO:133.

256. The molecule of any one of claims 1-255, wherein the molecule binds to a target

with an affinity between 1 pM and 1 pM.

257. The molecule of any one of claims 1-255, wherein the molecule binds to a target

on a cell surface with an affinity between 1 pM and 1 pM.

258. The molecule of any one of claims 1-257, wherein the molecule has a serine
protease activity that is at least 70% of the serine protease activity of the serine protease

domain alone.

259. The molecule of any one of claims 1-257, wherein the molecule has a serine
protease activity that is at least 80% of the serine protease activity of the serine protease

domain alone.

260. The molecule of any one of claims 1-257, wherein the molecule has a serine
protease activity that is at least 90% of the serine protease activity of the serine protease

domain alone.
261. The molecule of any one of claims 1-260, wherein the molecule binds to a target

on a cell surface and activates a complement pathway when administered to a mammalian

subject.
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262. The molecule of any one of claims 1-261, wherein the molecule induces
complement dependent cytotoxicity (CDC), complement-dependent cell-mediated

cytotoxicity (CDCC), and/or complement-dependent cellular phagocytosis (CDCP).

263. A polynucleotide encoding the molecule of any one of claims 1-262.

264. A polynucleotide encoding the fusion protein of any one of claims 26, 27, and
210-253.

265. A cloning vector or expression cassette comprising the polynucleotide of claim

263 or 264.

266. A cloning vector or expression cassette comprising a first polynucleotide
encoding the fusion protein of any one of claims 26, 27, and 210-253 and a second
polynucleotide; wherein the second polynucleotide encodes an antibody heavy chain or
fragment thereof if the fusion protein comprises an antibody light chain or fragment thereof,
and the second polynucleotide encodes an antibody light chain or fragment thereof if the

fusion protein comprises an antibody heavy chain or fragment thereof.

267. A first cloning vector or expression cassette comprising a first polynucleotide
encoding the fusion protein of any one of claims 26, 27, and 210-253 and a second cloning
vector or expression cassette comprising a second polynucleotide; wherein the second
polynucleotide encodes an antibody heavy chain or fragment thereof if the fusion protein
comprises an antibody light chain or fragment thereof, and the second polynucleotide
encodes an antibody light chain or fragment thereof if the fusion protein comprises an

antibody heavy chain or fragment thereof.

268. A host cell expressing the molecule of any one of claims 1-262, or comprising

the cloning vector(s) or expression cassette(s) of any one of claims 265-267.

269. A method of producing a molecule comprising:

(a) a target-binding domain; and
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(b) a complement-activating serine protease effector domain; the method comprising
culturing the host cell of claim 266 under conditions allowing for expression of the molecule

and isolating the molecule.

270. The use of the molecule of any one of claims 1-262 to activate at least one

complement pathway in a mammalian subject.

271. The use of claim 270, wherein the activation of the at least one complement
pathway comprises:

a) activation of the complement classical pathway;

b) activation of the complement lectin pathway;

¢) activation of the complement alternative pathway; or

d) two or more of (a)-(c).

272. The use of the molecule of any one of claims 1-262 to induce complement
dependent cell death (CDC), complement-dependent cell-mediated cytotoxicity (CDCC), or
complement-dependent cellular phagocytosis (CDCP) in a target cell.

273. The use of the molecule of any one of claims 1-262 to treat cancer.

274. The use of the molecule of any one of claims 1-262 to treat autoimmune disease.

275. The use of the molecule of any one of claims 1-262 to treat a microbial infection

in a mammalian subject.

276. The use of claim 275, wherein the infection is a bacterial infection, a viral

infection, a fungal infection, or a parasitic infection.

277. A composition comprising the molecule of any one of claims 1-262 and one or

more excipients.

278. A method of activating at least one complement pathway in a mammalian subject

by administering the molecule of any one of claims 1-262 or the composition of claim 239.
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279. The method of claim 278, wherein the activation of the at least one complement
pathway comprises:

a) activation of the complement classical pathway;

b) activation of the complement lectin pathway;

c) activation of the complement alternative pathway; or

d) two or more of (a)-(c).

280. A method of inducing complement dependent cell death (CDC) in a target cell,
comprising contacting the target cell with the molecule of any one of claims 1-262 or the
composition of claim 277, wherein said contacting results in complement deposition on the

target cell, thereby leading to complement-mediated cell death.

281. A method of inducing complement-dependent cell-mediated cytotoxicity
(CDCC) or complement-dependent cellular phagocytosis (CDCP) toward a target cell,
comprising contacting the target cell with the molecule of any one of claims 1-262 or the
composition of claim 277, wherein said contacting results in complement deposition on the

target cell, thereby leading to complement-mediated cell death.

282. A method of treating cancer, comprising administering the molecule of any one

of claims 1-262 or the composition of claim 277 to a mammalian subject in need thereof.

283. The method of claim 282, wherein the cancer is a solid tumor cancer.

284. The method of claim 282 wherein the cancer is a hematological cancer.

285. A method of treating an autoimmune disease, comprising administering the
molecule of any one of claims 1-262 or the composition of claim 277 to a mammalian subject
in need thereof.

286. A method of treating a microbial infection in a mammalian subject, comprising

administering the molecule of any one of claims 1-262 or the composition of claim 275 to the

subject.
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287. The method of claim 286, wherein the infection is a bacterial infection, a viral

infection, a fungal infection, or a parasitic infection.

288. The method of claim287, wherein the bacterial pathogen is Neisseria
meningitidis, Staphylococcus aureus, Borrelia burgdorferi, Escherichia coli, Klebsiella
pneumoniae, Streptococcus pneumoniae, Serratia marcenscens, Haemophilus influenzae,

My cobacterium tuberculosis, Treponema pallidum, Neisseria gonorrhea, Clostridium dificile,
a Salmonella species, a Helicobacter species, a Shigella species, a Campylobacter species, or

a Listeria species.

289. The method of claim 287, wherein the bacterial pathogen is Neisseria

meningitidis.

290. The method of claim 287, wherein the bacterial pathogen is Streptococcus

pneumoniae.

291. The method of claim 287, wherein the bacterial pathogen is Staphylococcus

aureus.

292. The method of claim 287, wherein the viral pathogen is an Epstein-Barr virus, a
Human Immunodeficiency Virus 1 (HIV-1), a Herpesvirus, an Influenza virus, a West Nile
virus, a Cytomegalovirus, or a Coronavirus.

293. The method of claim 287, wherein the viral pathogen is HIV-1.

294. The method of claim 287, wherein the viral pathogen is SARS-CoV-2.

295. The method of claim 287, wherein the fungal pathogen is Candida albicans or an

Aspergillus species.

296. The method of claim 287, wherein the fungal pathogen is Candida albicans.

297. The method of claim 287, wherein the parasitic pathogen is Schistosoma

mansoni, Plasmodium falciparum, or Trypanosoma cruzei.
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298. The method of claim 287, wherein the parasitic pathogen is Plasmodium
falciparum.
299. The targeted complement-activating molecule of any one of claims 1-262 or the
composition of claim 277 for use in the manufacture of a medicament for treating cancer,

autoimmune disease, or a microbial infection.

300. The composition of claim 277 for use in treating cancer, autoimmune disease, or

a microbial infection.
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