| MPROVED COVPLEMENT RECEPTOR 2 (CR2) TARGETI NG GROUPS CROSS- REFERENCE TO
RELATED APPLI CATI ONS [ 0001] This application clainms priority benefit to

U S. Prowei2onal43®at ent Application No. 61/345,035, fil ®@4TN®R01143652010, t he
di scl osure of which is hereby incorporated herein by reference inits

compost 11 obaEH VED, GO BECR PR 2iERy TBEG TN GRAUES P erent
inhibitors, to sites of inflamuation. STATEMENT REGARDI NG FEDERALLY
SPONSORED RESEARCH OR

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority benefit to U.S. Provisional Patent Application No.
61/345,035, filed May 14, 2010, the disclosure of which is hereby incorporated herein by
reference in its entirety.

TECHNICAL FIELD

[0002] This application pertains to improved compositions for targeted delivery of

therapeutics, including complement inhibitors, to sites of inflammation.

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR
DEVELOPMENT

[0003] This invention was made in part during work supported by Grant No. RO1-CAS53617

from the National Institutes of Health. The government has certain rights in the invention.

BACKGROUND

[0004] Human complement receptor 2 (CR2/CD21) is a 145 kiloDalton (“kDa”)
transmembrane protein comprised of 15 or 16 short consensus repeat (SCR) extracellular
domains, a 28 amino acid single pass transmembrane domain and a short 34 amino acid
intracellular domain (1-5). Each of the extracellular SCRs comprises approximately 60-70
amino acid residues and is connected by linker regions of three to eight amino acid residues.
All SCRs contain a number of conserved amino acid residues including four cysteine
residues, which form a pattern of disulfide bridges connecting Cys1-Cys3 and Cys2-Cys4.
CR2 is primarily present on B cells, where it is found in complex with other membrane
proteins that promote normal humoral and cellular immune responses (6-9). Using the most
distally located (i.e., amino-terminal) SCR domains, SCR1-2, CR2 binds four classes of

ligands — complement component 3 (C3) proteolytic fragments iC3b, C3dg and C3d (10, 11);
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DEVELOPMENT [0003] This invention was made in part during work supported by
Grant No. ROL- CA53617 fromthe National Institutes of Health. The

gover nmerwohlas/@agrai n rights in the invention. BACKGROBNDUSQ@AAB6SERIMaN
conpl enent receptor 2 (CR2/CD21) is a 145 kil obDalton ("kDa") transmenbrane
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ligation of CR2 to gp350 tethers the virus close enough to the cell surface (14, 32, 33),
allowing viral gp42 to bind human leukocyte antigen class II molecules (34, 35) and
subsequently triggering host cell fusion via three additional viral glycoproteins gB, gH and
gL (36-38). IFNa has been shown to be a ligand of CR2, though the physiologic importance
of this interaction remains unclear (17-19). It has been suggested, however, that IFNa and
CR2 may be involved in the development of the autoimmune disease systemic lupus

erythematosus (39-41).

[0006] Mutagenesis studies along with structural studies of the CR2-gp350 interaction have
suggested residues on CR2 that are required for the interaction (20, 42, 43). ELISA and flow
cytometry was used to test candidate CR2 mutants for the binding of gp350 and CR2 (20, 42,
43). In recent studies specific residues on CR2 which were found to have a deleterious effect
on gp350-binding when mutated included R13, S15, R28, R36, K41, K57, K67, R83 and R89
(42, 43). In separate work residues P§-S15 within the first conserved inter-cysteine region of
SCRI and the linker region between SCR1 and SCR2 were also highlighted as being essential
for gp350-binding to occur (20). These data, in conjunction with separate mutagenesis
analyses targeting the gp350 molecule were used to drive an in silico model of the CR2-
gp350 interaction utilizing the soft docking program HADDOCK (43-45). This analysis
suggested that the primary interaction on CR2 was between SCR1 and the linker region
joining SCR1 to SCR2, and for gp350, the linker region between domain 1 and domain 2
(43).

[0007] CR2 has been suggested as a receptor for IFNa by the finding that IFNo mimics both
gp350 and C3d binding, and the observation that all three ligands bind a similar region on
CR2 (18, 19). The mimicry was shown to be functional as well (18). After both the C3d and

IFNa structures were solved, the putative CR2 binding sequence was found to have similar
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the Epstein-Barr virus (EBV) glycoprotein gp350/220 (gp350) (12-14); the
|l ow affinity I gE receptor CD23 (15, 16); and the cytokine interferon al pha
(I FNa) (Iwo20)1/14p@3005] The primary role of CR2 is to fuRCTiusR01a893&5B cel
co-receptor for antigen-nediated B cell activation through enhanced signal
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2011/ 14363 iRk 2SO pAtQRBBSEQ ID NO:1 or a biologically active fragment thereof, wherein
the CR2 portion contains at least the first two N-terminal SCR domains of the CR2 protein;
and (b) a complement modulator portion; wherein the CR2 portion contains at least one
amino acid substitution at an amino acid residue selected from the group consisting of: N11,

R36, K41, Y64 and K67. In certain embodiments, the construct is a fusion protein.

[0011] In certain embodiments, the complement modulator portion comprises a complement
inhibitor or biologically-active fragment thereof. In certain embodiments, the complement
inhibitor or biologically active fragment thereof is selected from the group consisting of
human membrane complement protein (MCP)(SEQ ID NO:10), human decay accelerating
factor (DAF)(SEQ ID NO:11), mouse DAF (SEQ ID NO:12), mouse complement receptor 1-
related gene/protein y (Crry) (SEQ ID NO:4), human CD59 (SEQ ID NO:3), mouse CD59
isoform A (SEQ ID NO:6), mouse CD59 isoform B (SEQ ID NO:7), human complement
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embodiments, the complement inhibitor comprises Crry (SEQ ID NO:4) or a biologically-
active fragment thereof. In certain embodiments, the biologically-active fragment of Crry
(SEQ ID NO:4) is selected from the group consisting of SCR1-5 (amino acids 41-400 of SEQ
ID NO:4) and the extracellular domain mouse Crry protein (amino acids 41-405 of SEQ ID
NO:4). In certain embodiments, the complement inhibitor comprises human CD59 (SEQ ID
NO:3) or a biologically-active fragment thereof. In certain embodiments, the biologically-
active fragment of human CD59 (SEQ ID NO:3) comprises the extracellular domain of
human CD359 lacking its GPI anchor (amino acids 26-101 of SEQ ID NO:3). In certain
embodiments, the complement inhibitor comprises mouse CD59 isoform A (SEQ ID NO:6)
or a biologically-active fragment thereof. In certain embodiments, the biologically-active
fragment of mouse CD359 isoform A (SEQ ID NO:6) comprises the extracellular domain of
mouse CD359, isoform A lacking its GPI anchor (amino acids 24-95 of SEQ ID NQO:6). In
certain embodiments, the complement inhibitor comprises mouse CD59 isoform B (SEQ ID
NO:7) or a biologically-active fragment thereof. In certain embodiments, the biologically-

active fragment of mouse CD359 isoform B (SEQ ID NO:7) comprises the extracellular
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WO 2011/ 143637PCT/ US2011/ 036552 receptor 1 (CR1) (SEQ ID NO 9), human
factor H (SEQ ID NG 5), and nouse factor H (SEQ ID NO 8). [0012] In certain
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conpri §68131N8 cBih 3aBbH MRS, the complement modulator portion comprises a complement
activator or biologically-active fragment thereof. In certain embodiments, the complement
activator or biologically-active fragment thereof is selected from the group consisting of
human IgGy, human IgG; Fc domain, human IgM, human IgM Fc domain, mouse 1gGs,

mouse IgG; Fc domain, mouse IgM, mouse IgM Fc domain, and cobra venom factor (CVF).

[0014] In certain embodiments, the construct exhibits decreased binding affinity for EBV-
gp350 or IFNa compared to a construct in which the CR2 or biologically active fragment
thereof does not contain any amino acid substitution. In certain embodiments, the construct
exhibits decreased binding affinity for EBV-gp350 compared to a construct in which the CR2
or biologically active fragment thereof does not contain any amino acid substitution. In
certain embodiments, the CR2 or biologically active fragment thereof contains at least one

amino acid substitution of an amino acid residue selected from the group consisting of: N11,
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WO 2011/ 143637PCT/ US2011/ 036552 domai n of nouse CD59, isoformB lacking its
GPl anchor (amino acids 24-103 of SEQID NO 7). In certain enbodi nents, the
conpl emerwOi20h/138¢36r conpri ses human CR1L (SEQ | D NGO 9) ®CTAIS2011/036552
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| east one amino acid substitution of an amno acid residue selected from
the group consisting of: N11, WD 2011/ 143637PCT/ US2011/ 036552

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Figure 1. NMR titration analysis reveals that SCR1 and SCR2 of CR2 are both
involved in ligating gp350. Two superimposed 'H-"N Transverse Relaxation Optimized
Spectroscopy-Heteronuclear Single Quantum Coherence (TROSY-HSQC) spectra of N-
labled CR2 SCR1-2 (0.6 mM in 1/3X PBS) collected during titration with increasing amounts
of gp350. Black, no gp350 and grey, saturating amounts of gp350. Inset, detailed view of
chemical shift change. The numbering scheme used here for CR2 is based on the amino acid

sequence for the mature protein.

[0018] Figure 2. NMR titration analysis reveals that SCR1 and SCR2 of CR2 are both
involved in ligating IFNa. Five superimposed "H-""N TROSY-HSQC spectra of "N-labled
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R36, K41, Y64 and K67. In certain enbodi nents, the construct exhibits
decreased binding affinity for IFNa conpared to a construct in which the
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spect r aN¥R qwrramdemmn@@mwmu@e 6r a‘YIVIﬂiildueE/er(eﬂﬁsyeStﬁ@bfr ewaftedted byi ng

titrati n unt Bl .ack p350 and e
sat ur ot NG (RDeh S ERREEBRY M SR B0 IRe s BE i PARERR BT hR Y L nange

The nu ﬁb@cﬂkzé@niﬁl‘mﬂﬁndﬁgtﬂ) ORrRD soqu.CRgutesctcb ESG d%fbrﬁlﬁl%ddfglaﬂ@uﬁqua aligquence
for the mature protein. [0018 Fi‘gure 2. NMR titration analysis reveals
t hat Schared hindgeresigreschedlackystifuaseRIPseatrasklups Gat aragnidesly. inyglyed in

superi r@l@fﬁﬂdﬁl@"c& S5\ %Epﬁ%@h%%%ﬁé SRy %sicﬂu%yiép?&l:ﬁqesidues that are uniquely

involved in CR2 binding to C3d. The light grey residues represent residues that are involved

in all three CR2 ligand binding events.

[0021] Figure 5. HADDOCK CR2-gp350 docking model with NMR derived CR2-gp350
ligand binding residues highlighted. Model from Young, er al (43). Black ribbons represent
gp350 and light grey represents glycosyl-groups that decorate the surface of gp350. Dark
grey ribbons represent CR2 SCR1-2. Inset, magnified view of theoretical side-chain
interactions between NMR derived binding residues and gp350 mapped on the docking

model of Young, et al.

[0022] Table 1. CR2 binding constants from NMR titrations and I'TC. Shown are weak
and upper limit to tight binding constants for CR2-ligand interactions determined using NMR
titrations monitoring chemical shift changes. Also shown are CR2-ligand binding constants

determined using ITC. UL, upper limit. ITC, isothermal titration calorimetry.

[0023] Table 2. Comparison of CR2 ligand binding residues. Shown are residues
involved in each CR2-ligand binding interaction. Residues with an asterisk are unique to the

respective binding interaction.



WO 2011/ 143637PCT/ US2011/ 036552 CR2 SCR1-2 (0.6 mMin 1/3X PBS) collected
during titration with increasing anounts of IFNa. [0019] Figure 3. NWR
derived CRO-20i1giade7bi ndi ng resi due conpari son. Hi st ogr aRCiriuseet 03¢56%

chem cal shift changes induced in the backbone am des of CR2 SCR1-2 upon

bi ndi ng C3d, | FNa or i 4C. Surface
representation of CR29%%§%3nggﬁgéTﬁi@gﬁngé£¢%§E@§§g§n its |igand-bound
state (C3d not shown) with NVR-determ ned |igand binding residues. Figure

4A.  NVRoo2f eSHD) Mo N @R 3She RoAPIAIar RS dd e quédcaf h@hhklt@hplE@PAaSEporresi dues
unaffected by gp350 titration. The bl ack residues on SCR 1, the Iinker

regi on (&#d)-SCR2 represent residues involved in gp350 binding to CR2 SCR
1-2. Figure 4B. NVR determ ned | FNa bi ndi ng resi dues. Gay residues

g%%ﬂ?sﬁﬁéﬁ{l ﬁ@ﬁ%&ﬂﬁi fh%%é%%g%ar#@g%&d ste@@édcé’ Bt sHiEc %ﬂ%ése %ﬁ?é‘ﬁ‘l?ﬁ%&on

region an resent residues 1nv
bi ndi ngloimaisRPadCRoflhitnanFCR2r e 4C. NVR determ ned |igand uni que and shared
bi ndi ng residues. The bl ack residues represent residues that are uniquely

oo au a0l AL N Ak Formaldt SRR ECRa R al A eEC 3O PHE | ont orey

resi dues represent residues that are involved in all three CR2 |igand

bi ndi ngo%rﬁ@%nb@@?;hhs fhle QUFPcRe amme%cgaﬁ%umh%an@m&epwmh NVR
derive -gp350 ligand binding residues highlighted. del from Young, et
al (43)relagdzgeke/praxiansCrapr esent gp350 and |ight grey represents

gl ycosyl -groups that decorate the surface of gp350. Dark grey ribbons

repres $F§ﬁ 2. | £ ' f ' si de-chain
interaﬁpé% S ‘gﬁﬁéﬁ%%&mﬁ@3§#P5%%gﬁ?ﬁ&§%b%?§%? Séégﬁﬁéﬁégﬁg% mapped on the
docki ng nodel of Young, et al.

[0029] SEQ ID NO:6 is the complete amino acid sequence of mouse CD59A protein.

[0030] SEQ ID NO:7 is the complete amino acid sequence of mouse CD59B protein.

[0031] SEQ ID NO:8 is the complete amino acid sequence of mouse factor H.

[0032] SEQ ID NO:9 is the complete amino acid sequence of human complement receptor 1

(CRD).

[0033] SEQ ID NO:10 is the complete amino acid sequence of human membrane cofactor

protein (MCP).

[0034] SEQ ID NO:11 is the complete amino acid sequence of human decay accelerating
factor (DAF/CDS)5).

[0035] SEQ ID NO:12 is the complete amino acid sequence of mouse decay accelerating
factor (DAF/CDS)5).

[0036] SEQ ID NO:13 is the complete amino acid sequence of cobra venom factor (CVF)

from the monocled cobra (Naja kaouthia).

[0037] SEQ ID NO:14 is the complete amino acid sequence of the human IgG; heavy chain,

C domain.



[0022] Table 1. CR2 binding constants fromNWR titrations and | TC. Shown
are weak and upper Iimt to tight binding constants for CR2-1igand

i nt er act iwo0dees3m ned using NVR titrati ons nonitori ngPChasR@alo3esh? f t
changes. Al so shown are CR2-1igand binding constants determ ned using I TC

Compar 1 CORIGT IR NG Y REFRBPRY frbep G SRR B Qv Paa Edeet ROBved i n

each CRRmnldigand binding interaction. Residues with an asterisk are unique
to the respective binding interaction. WD 2011/143637PCT/ US2011/ 036552

BRI EF DESCRI PTI ON OF THE SEQUENCES [0024] SEQ ID NO 1 is the conplete am no
aci d sd§uEHEQID N{Xdh ichagbapistt amiae epidsequencerthe Fc domain of human IgGi.

[0040] SEQ ID NO:17 is the complete amino acid sequence of human IgM heavy chain, C

domain.

[0041] SEQ ID NO:18 is the complete amino acid sequence of human IgM light chain, C

domain.
[0042] SEQ ID NO:19 is the complete amino acid sequence of the Fc domain of human IgM.

[0043] SEQ ID NO:20 is the complete amino acid sequence of mouse IgGs heavy chain, C

domain.

[0044] SEQ ID NO:21 is the complete amino acid sequence of mouse IgGs light chain, C

domain.
[0045] SEQ ID NO:22 is the complete amino acid sequence of mouse IgG; Fc domain.

[0046] SEQ ID NO:23 is the complete amino acid sequence of mouse IgM heavy chain, C

domain.

[0047] SEQ ID NO:24 is the complete amino acid sequence of mouse IgM light chain, C

domain.
[0048] SEQ ID NO:25 is the complete amino acid sequence of mouse IgM Fc domain.

[0049] SEQ ID NO:26 is a linking sequence between the first two N-terminal SCRs of
human CR2.

[0050] SEQ ID NO:27 is a linking sequences between the first two N-terminal SCRs of
human CR2.

[0051] SEQ ID NO:28 is a linking sequence between the fourth and the fifth N-terminal short

consensus repeat domains of human CR2.



[0025] SEQID NO 2 is the conplete am no acid sequence of short consensus
repeat (SCR) donamins 1 and 2 of human CR2. [0026] SEQ ID NGO 3 is the

conpl et e W@I200/1d4863d sequence of human CD59 protein. [OOPTI/USEQIOBRSBED 4 i s
the conplete am no acid sequence of nouse conpl enent receptor 1- related

gene/proteiny (Cry). [0028@]}3 % ' conplete am no acid

sequence of human factor H. ]L ﬁ%Rll{%U%mes the conplete amno acid
sequence of nouse CD59A protein. [0030] SEQID NO 7 is the conplete am no
aci d sqQusTEoRleBMSE afiPREBAl 8diBpdhent SAZHunSED kP priafe drde:xcoRPLe!t €

am no acid sequence of nouse factor H [0032] SEQ ID NO9 is the conplete
am no activatagdérceonaflementetistedripinenbied 1 peepovs pathglogeyl and inflammatory

conditions. Complement activation products that mediate tissue injury are generated at
various points in the complement pathway. Complement activation on cell surfaces results in
the cleavage of serum complement component 3 (C3) and the covalent attachment of C3
fragments that serve as opsonins for immune effector cells to the cell surfaces. The resulting
C3 fragments include C3a, a soluble peptide that is a potent anaphylatoxin, and C3b, a
component of the alternative complement pathway C3 convertase. Later in the pathway,
serum complement component 5 (C5) is cleaved to release soluble C5a, another potent
anaphylatoxin and chemoattractant with a wide range of bioactive properties. Cleavage of C5
also initiates formation of the membrane attack complex (MAC), a cytolytic protein complex

that assembles in cell membranes, ultimately resulting in lysis of opsonized cells.

[0053] Complement component 3 (C3) is a zymogen. Intact C3 circulates at high
concentrations (1-2 mg/ml). M. Janzi et al., Mol. Cell. Proteomics (2005) 4(12):1942-1947.
During complement activation, whole C3 is cleaved to form C3b, a component of the
alternative complement pathway C3 convertase, which becomes covalently bound to target
surfaces. Endogenous complement regulatory proteins inactivate tissue-bound C3b to form
1C3b and eventually the 35 kilodalton (“kD”’) C3d fragment. The C3d fragment remains fixed
to tissues and serves as a durable marker of complement-mediated inflammation. I. Leivo et

al., J. Cell. Biol. (1986) 103:1091-1100.

[0054] Targeted delivery of complement inhibitors to sites of complement activation and
disease can improve their efficacy. Since complement plays an important role in host defense
and the shaping of immunity, as well as in immune homeostatic mechanisms such as immune
complex catabolism and apoptotic cell clearance, targeted delivery of complement inhibitors
reduces potentially serious side effects resulting from systemic complement inhibition,

particularly long-term complement inhibition.
General Techniques

[0055] The practice of the present invention will employ, unless otherwise indicated,

conventional techniques of molecular biology, microbiology, cell biology, biochemistry, and

10



[0033] SEQ ID NO 10 is the conplete am no aci d sequence of human menbr ane
cofactor protein (MCP). [0034] SEQID NO 11 is the conplete amno acid

sequence WP 2huEBe3decay accel erating factor (DAF/ CD55). PLO0B2)11886352 D NO.
12 is the conplete am no acid sequence of nobuse decay accel erating factor

(DAF/CD55%.4O 6] .SEQ | D, NO Is the conplete am no acid sequence of
Cobr . VBRI 1AL B pE R oG R AT R SE Gt BUGA" CRefs. REQJERIGc 5037
SEQ | D NBlairkdl fhify {¥8e GRIRLRL Suchls N0 RELE - mwgggczeu%r&ﬂa@y bangiy, @6hd heavy
chain, C domain.” WO 2011/ 143637PCT/ US2011/ 036552

edition (Sambrook et al., 1989) and Molecular Cloning: A Laboratory Manual, third edition

(Sambrook and Russell, 2001), (jointly referred to herein as “Sambrook™); Current Protocols

in Molecular Biology (F.M. Ausubel et al., eds., 1987, including supplements through 2001);

PCR: The Polymerase Chain Reaction (Mullis et al., eds., 1994); Current Protocols in

Nucleic Acid Chemistry John Wiley & Sons, Inc., New York, 2000), Handbook of

Experimental Immunology, 4th edition (D. M. Weir & C. C. Blackwell, eds., Blackwell

Science Inc., 1987); and Gene Transfer Vectors for Mammalian Cells (J. M. Miller & M. P.

Calos, eds., 1987).
Complement Receptor 2

[0056] Human complement receptor 2, also referred to as CD21 (CR2/CD21)(SEQ ID NO:1
and SEQ ID NO:2), is a ~145 kD transmembrane protein of the C3 binding protein family
comprising 15 or 16 short consensus repeat (SCR) domains, structural units characteristic of
such proteins. CR2 is expressed on mature B cells and follicular dendritic cells, and plays an
important role in humoral immunity. J. Hannan et al., Biochem. Soc. Trans. (2002) 30:983-
989; K.A. Young et al., J. Biol. Chem. (2007) 282(50):36614-36625. CR2 protein does not
bind intact C3 protein, but binds its breakdown products, including the C3b, iC3b, and C3d
cleavage fragments, via a binding site located within the first two amino-terminal short
consensus repeats (“SCRs 1-27) of the CR2 protein. Consequently, the SCR1-2 domain of
CR2 discriminates between cleaved (i.e., activated) forms of C3 and intact circulating C3. As
a targeting group, SCRs 1-2 of CR2 are therefore able to discriminate between circulating C3
and the C3 fragments generated during complement activation. While the affinity of CR2 for
C3d is only 620-658 nM (J. Hannan et al., Biochem. Soc. Trans. (2002) 30:983-989; J.M.
Guthridge et al., Biochem. (2001) 40:5931-5941), the avidity of CR2 for clustered C3d makes

it an effective method of targeting molecules to sites of complement activation.

[0057] Cleavage of C3 results initially in the generation and deposition of C3b on the
activating cell surface. The C3b fragment is involved in the generation of enzymatic
complexes that amplify the complement cascade. On a cell surface, C3b is rapidly converted
to inactive 1C3b, particularly when deposited on a host surface containing regulators of

complement activation (i.e., most host tissue). Even in the absence of membrane-bound

11



[0038] SEQ ID NO 15 is the conplete am no acid sequence of the human |gG
light chain, C domain. [0039] SEQID NO 16 is the conplete amno acid
sequence W 20h@14B@37donmai n of human 1gG . [0040] SEQ | D RCI/UBZ011436¢58%
conplete am no acid sequence of human 1gM heavy chain, C domain. [0041] SEQ

| D NO 18'sthec amn aci d. queceof humanl chai n,
dormi 1. ST e DS 011 o (OB BT G e SRR BEHTL he Fo
domai n éoNHTRA sélgM faE@9ﬁ3t3§§Qub£eqNQn dibSstdd 8 (RORBHBt MR f1d3Einbhts
sequence of nouse |1gG&3 heavy chain, omai n.

(C3dg and then C3d by factor I and other proteases and cofactors, but this process is relatively

slow. Thus, the C3 ligands for CR2 are relatively long lived once they are generated and are

present in high concentrations at sites of complement activation.
Definitions

[0058] General reference to “the composition” or “compositions” includes and is applicable

to compositions of the invention.

CC 29 <

[0059] As used herein, the singular form of the articles an,” and “the” includes plural
references unless indicated otherwise. For example, the phrase “a biologically active CR2

fragment” includes one or more biologically active CR2 fragments.

[0060] Reference to “about” a value or parameter herein includes (and describes)
embodiments that are directed to that value or parameter per se. For example, description

referring to “about X” includes description of “X.”

[0061] It is understood that aspects and embodiments of the invention described herein

include consisting and/or consisting essentially of aspects and embodiments.

[0062] As used herein, the term “individual” refers to a vertebrate, preferably a mammal,
more preferably a human. Mammals include, but are not limited to, research animals,
domestic animals, farm animals, sport animals, pets, primates, mice and rats. In certain
embodiments, the individual is human. In certain embodiments, the individual is an
individual other than a human. In certain embodiments, the individual is an animal model for

the study of a disease in which the alternative complement pathway is implicated.

[0063] It is intended that every maximum numerical limitation given throughout this
specification includes every lower numerical limitation, as if such lower numerical
limitations were expressly written herein. Every minimum numerical limitation given
throughout this specification will include every higher numerical limitation, as if such higher
numerical limitations were expressly written herein. Every numerical range given throughout
this specification will include every narrower numerical range that falls within such broader

numerical range, as if such narrower numerical ranges were all expressly written herein.

12



[ 0044]
chai n, C donain.
nouse | gGBORa11¢iasE i N.

[ 0045]
[ 0046]

SEQ ID NO 21 is the conplete am no acid sequence of nouse 1gG3 |ight
SEQ ID NGO 22 is the conplete am no acid sequence of

SEQ I D NO 23 is the conpl ePeTAsRIMG/ 03652

sequence of nouse IgM heavy chain, C domain. [0047] SEQ ID NGO 24 is the

conpl e uence of nouse IgMIlight chain, C domain. [0048] SEQ
| D NO 2‘?!" ‘&H@g(f Vé‘fcl@ am no acid sequence of mouse |gM Fc domain. [0049]
SEQ ID NO 26 is a |inking sequence between the first two N-term nal SCRs of

hunman

@B864] Twenty amino acids are commonly found in proteins. Those amino acids can be
grouped into nine classes or groups based on the chemical properties of their side chains.
Substitution of one amino acid residue for another within the same class or group is referred
to herein as a “conservative” substitution. Conservative amino acid substitutions can
frequently be made in a protein without significantly altering the conformation or function of
the protein. Substitution of one amino acid residue for another from a different class or group
is referred to herein as a “non-conservative” substitution. In contrast, non-conservative amino

acid substitutions tend to disrupt conformation and function of a protein.

Table 3: Example of amino acid classification

Small/Aliphatic residues: Gly, Ala, Val, Leu, lle
Cyclic Imino Acid: Pro
Hydroxyl-containing Residues: Ser, Thr

Acidic Residues: Asp, Glu

Amide Residues: IAsn, Gln

Basic Residues: Lys, Arg

Imidazole Residue: His

Aromatic Residues: Phe, Tyr, Trp
Sulfur-containing Residues: Met, Cys

[0065] In certain embodiments, the conservative amino acid substitution comprises
substituting any of glycine (G), alanine (A), isoleucine (I), valine (V), and leucine (L) for any
other of these aliphatic amino acids; serine (S) for threonine (T) and vice versa; aspartic acid
(D) for glutamic acid (E) and vice versa; glutamine (Q) for asparagine (N) and vice versa;
lysine (K) for arginine (R) and vice versa; phenylalanine (F), tyrosine (Y) and tryptophan
(W) for any other of these aromatic amino acids; and methionine (M) for cysteine (C) and

13



[0050] SEQ ID NO 27 is a linking sequences between the first two N-term nal
SCRs of human CR2. [0051] SEQ ID NO 28 is a |linking sequence between the
fourth arsotha/f4Bd3rh N-term nal short consensus repeat #CKRAISAGLILOB6582MAN
CR2. WO 2011/ 143637PCT/ US2011/ 036552 DETAI LED DESCRI PTI ON [ 0052] Conpl ement

I's an inportan c onent of I nappr.opri at e .and cessive

act | vat{igh . iR B A D B e P08 Spihhor ot cal
and i nfdnarpmhecor M&ﬁdmsdml@aah SRENS rAS t‘ﬁ@ftﬂre@dﬂﬁ&féféﬁmsstﬁlla@&e oediat e
tissue injury are generated at various points in the conpl enent pathway.

Conpl ermepteinaEoi exanipdh ghreineeld) agd pfaamed Ay e@tufrccswnﬂy b mt@tb@ga@jée,cafs cger um

conpl enent ¢ 3 and t ent a of C3.f nts
Char. sarunsQUBRaSHinEOr P e RiinG O ettt B biaf P BRTBRbo Bt o PSR, ©rhe
result l%gn@&hfaﬁg?egmﬂt Rutin€ htdBoledaine aanacsbmehﬁlepazmh ivélBnd. Mgtink $KRarkDt ent
anaphyl at oxi n, and C3b, a conponent of the alternative conpl enent pathway
C3 conviginiigdR) pigtieaquenily iInergun esikle ind ecatipn e wriphiehiiersi goiss hﬁeﬁturgog i s

cl eavedc}nlilﬁo 8&?&?&1@%9 8! Q}!la C?ﬂ”& th& 4 é?ﬁl{[g NS to?@lrles@ﬂ%) Q%ﬁlﬁ)ta%xd %ﬁﬁﬁgs are

chenpattirac ant W range o roper eavage of C5
al so i niok s@hﬁ&alﬁtosmmbtmﬂcl@fngésh@nrmrdonadﬁeat‘ctcaﬁkrv@@wwIlﬁepal(uwl@) a cyt olytic
protein conplex that asgenbles in cell nemranes, ultimatel )ys resulting in

| ysis SVEPEBFHI 866 et BIOCHBYEIRY ebAp I Snkent cﬁﬁlrr{iBlPFéh@tr!?r ce3ptanéord zynpgen.

I ntact v&lsuﬁui{%hﬁ(%ff%& alh'l%c CONGEN L a4 ; O(D‘SiA (592) 58169 1)5- 1(M19Jﬁél7e't aely al.
Mol . Ce of eom cs (2005) 4(12):1942-1947. During conplenent activation,

whol e @ol §he»|neel\9§ﬂ) 27(6)(2(Drlr11882’rﬂ|18%)corrponent of the alternative conpl enent
pat hway C3 convertase, which becones covalently bound to target surfaces.

For m i QA0S BYBREDSPY 4Ph SetpRoRtet B ke E R FaRP e Cad

f r agmenfubstramd yfdf>g€}d:1ﬂeo(G)| SBMBS (A thoRRCIIT)2Fale AV, aalaheeumfel@P f&fané

({ggp llggjf_g;q&sl) aihreonllng ("ll")aTsT}?étrtllc? z?c1d I(D) Ié?ult;/n?lcit:lda(lE) gljtamme (lQ) alepgragme 86)
(N), lysine (K), arginine (R), phenylalanine (F), tyrosine (Y), tryptophan (W), methionine
(M), cysteine (C), histidine (H), and proline (P). In certain embodiments, the non-
conservative amino acid substitution comprises substituting any of serine (S) and threonine
(T) for any of glycine (G), alanine (A), isoleucine (I), valine (V), leucine (L), aspartic acid
(D), glutamic acid (E), glutamine (Q), asparagine (N), lysine (K), arginine (R), phenylalanine
(F), tyrosine (Y), tryptophan (W), methionine (M), cysteine (C), histidine (H) and proline (P).
In certain embodiments, the non-conservative amino acid substitution comprises substituting
any of aspartic acid (D)and glutamic acid (E) for any of glycine (G), alanine (A), isoleucine
(D, valine (V), leucine (L), serine (S), threonine (T), glutamine (Q), asparagine (N), lysine
(K), arginine (R), phenylalanine (F), tyrosine (Y), tryptophan (W), methionine (M), cysteine
(O), histidine (H), and proline (P). In certain embodiments, the non-conservative amino acid
substitution comprises substituting any of glutamine (Q) and asparagine (N) for any of
glycine (G), alanine (A), isoleucine (I), valine (V), leucine (L), serine (S), threonine (T),
aspartic acid (D), glutamic acid (E), lysine (K), arginine (R), phenylalanine (F), tyrosine (Y),
tryptophan (W), methionine (M), cysteine (C), histidine (H), and proline (P). In certain
embodiments, the non-conservative amino acid substitution comprises substituting any of
lysine (K) and arginine (R) for any of glycine (G), alanine (A), isoleucine (I), valine (V),
leucine (L), serine (S), threonine (T), aspartic acid (D), glutamic acid (E), glutamine (Q),

asparagine (N), phenylalanine (F), tyrosine (Y), tryptophan (W), methionine (M), cysteine
14



[ 0054] Targeted delivery of conplenent inhibitors to sites of conpl enent
activation and di sease can inprove their efficacy. Since conplenent plays
an i npor twot20riol48637n host def ense and t he shapi ng of | nramiusg)11M3658&] | as
i n i mune honeostatic nechani sns such as i nmune conpl ex catabol i sm and

apopt ot cel). cJearance, t ted dellv of conpl enment inhibitor
e duces ChtaiinctDyehpbus T Bettrnaatedidutt (g On S AT S S6pl ement
i nhi bi tdyB&itue édn?ﬂﬂs@i Lobsti@fggs Eu%l‘ i ﬂféﬂ?ﬂaﬁaﬁ’iﬁi&t(F) rﬂwotﬁh& . an@apﬁtroghan
Techni ques [0055] The practice of present 1 nvention wl npl oy, unl ess

ot her wi(¥¥ fonaiceit @cine €ny elanine 4. 1$®@1¢m€c@e§al¢1‘f€ (Yol leu@hefL)biiQyian&})

i bi.pl og: | ] h , d. . .
Doar 145a e bensttie ity ShOERE PRy o B ospimeine A% Naihs Bnown 10
t hose sdfkihin@dRi, méthienietM)tiGtite@)! n}hlétitﬁﬁe e akploah®ed. fndertdini N t he

literature, such as, Ml ecular Coning: A Laboratory Minual, second edition
( Sanbr caKogimeyts, thejygBgonseryates) i a¢i @pbwt%on ROPATSSY a{bétrltytlmmsa@ third

" Sanbr g R0 AR TR K| for SR RatuhPLO. B kT AT

eds., 198 eudine(ldicnge $8p rlireclsrﬁm (SF)I :tsp@mghcﬁ(l@l\) gluRER: achith eEPgluymma$(Q) Cha| n

React fon (Mullis et al eds ); CQurrent. Protocols in Nucl e| c Aci d
Chemi st%syaragiﬁﬁ (N ﬂwe&%oﬁgmmer@) Phqewaléame (Fh geyine ((ah dpstaphet (W

Exper I %Qwe rQHﬂfe (fgtllﬂ C%HAIBIC%OGB‘ICM tﬁ’ééﬂ(fn C%ng‘CI'VQIVCBJHﬁﬁg\é&hl EdS '
Bl ackwel I Sci ence Inc ); and Gene Transfer Vectors for Marrmal i an

Cel | s (shibstiviitidv ¢dngpris€s Mbsﬁutlﬁ:gbstldmd$H) fak @8y pf glycine (G), alanine (A),
isoleucine (I), valine (V), leucine (L), serine (S), threonine (T), aspartic acid (D), glutamic
acid (E), glutamine (Q), asparagine (N), lysine (K), arginine (R), phenylalanine (F), tyrosine
(Y), tryptophan (W), methionine (M), cysteine (C), and proline (P). In certain embodiments,
the non-conservative amino acid substitution comprises substituting proline (P) for any of
glycine (G), alanine (A), isoleucine (I), valine (V), leucine (L), serine (S), threonine (T),
aspartic acid (D), glutamic acid (E), glutamine (Q), asparagine (N), lysine (K), arginine (R),
phenylalanine (F), tyrosine (Y), tryptophan (W), methionine (M), cysteine (C), and histidine
(H).

Modulators of Complement Activity

[0067] As used herein, the term “complement modulator” refers to a compound, composition,
or protein that modulates (e.g., inhibits or activates) complement activity or a biologically
active fragment thereof. A complement modulator can be a complement inhibitor or a

complement activator.

[0068] As used herein, the term “complement inhibitor” refers to any compound,
composition, or protein that reduces or eliminates complement activity or a biologically
active fragment thereof. The reduction in complement activity may be incremental (e.g., a
10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, or 90% reduction in activity) or complete. A
complement inhibitor may be a soluble or membrane-bound protein such as, for example,
membrane cofactor protein (MCP), decay accelerating factor (DAF/CDSS5), CD59, mouse

complement receptor 1-related gene/protein y (Crry), human complement receptor 1 (CR1)
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Conpl enent Receptor 2 [0056] Human conpl enent receptor 2, also referred to

as CD21 (CR2/CD21)(SEQ ID NO1 and SEQ ID NO 2), is a -145 kD transnenbrane

prot ei n oVOthe/1@3630hi ndi ng protein famly conprising 15 ®CTAB261M0OB¢552
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ture B cells and follicular dendri
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30:983-1889; J.M Cuthridge et al., Biochem (2001) 40:5931-5941), the
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i C3b are forned because of the action of serumfactor H and serum factor 1I.
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IgG3 Fc domain, and mouse IgM Fc domain. Complement activators may also include, for

example, hybrid CVF molecules comprising a CVF portion and a complement component 3

(C3) portion, such as those described in Fritzinger et al., “Functional characterization of

human C3/cobra venom factor hybrid proteins for therapeutic complement depletion,”

Develop. Comp. Immunol. 33(1):105-116 (2009). Those hybrids comprise proteins in which

the 113 or 315 C-terminal residues of C3 were replaced with corresponding CVF sequences.
Complement Inhibitor Proteins

[0070] Provided herein are soluble compositions comprising a construct, wherein the
construct comprises: (a) a complement receptor 2 (CR2) portion comprising a CR2 protein of
SEQ ID NO:1 or a biologically active fragment thereof, wherein the CR2 portion contains at
least the first two N-terminal SCR domains of the CR2 protein; and (b) a complement
inhibitor portion; wherein the CR2 portion contains at least one amino acid substitution. In
certain embodiments, the construct is a fusion protein. A number of endogenous soluble and
membrane-bound proteins that inhibit complement have been identified. These complement

inhibitor proteins include, but are not limited to, membrane cofactor protein (MCP), decay
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[ 0058] Ceneral reference to "the conposition” or "conpositions" includes
and is applicable to conpositions of the invention. [0059] As used herein,
t he si nguweanrofiorse3ef the articles "a," "an," and "the" iPaElusd@s/opdsar al

r ef erences unl ess indicated otherw se. For exanple, the phrase "a

bi ol ogi cal |y .active i ncl udes one or bj ol ogi cal |y active
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essenti aff 1585‘&5‘§m§ﬂ S8 di FREem % 68%18 HEPelN P PhE term
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cert ai d I ai n enbodi nents, the

i ndi vi EPQ 6%&5‘1}1% ?évt?Ie a‘? 'I(I%Bg?cahﬁ“g%m%ew h%Fe(r?Ertal n enbodi ments, the
individual is an animal nodel for the study of a disease in which the

al ternative conplMembtrapaCbfsetori BroteipkM€R)ed. [0063] It is intended that
every maxi num nunerical limtation given throughout this specifi cati on

i ncl ud e I r. rical mtatjon, a f,. s

o ¢ D85 A Bl 48t e Spehr Ry MG Pomsin by T B

L' mi t atyiaBly@if8Putbd COHANBLEIndiRb 8e1§ﬁﬁﬁdcé s BRbpr@fkiMhichiiRkibHEE By BM¥nthi gher
nuneri cal I imtation, as if such higher nunerical limtations were

expres sqcvaqntqnelm sheallsiand SEEVeN ap amsprﬁmt@rcfat the danyer Iginodinted ﬁk@u@wﬁ 1C3bhind
speci fl&ﬂ)t 1nc?ucfl\f|1r1%homgic %%re%yelry d1gfzilesli) alu%:%évleﬂsl‘e%&@a? $ 57 fI%ll S Wi thin

such broader Al range as i anges were all
expr es s\’ PWeldni€ fo Hihdiyknown as the regulators of complement activation (“RCA”). Family

members share certain structural features, comprising varying numbers of short consensus
repeat (SCR) domains, which are typically between 60 and 70 amino acids in length.
Beginning at its amino-terminus, MCP comprises four SCRs, a serine/threonine/proline-
enriched region, an area of undefined function, a transmembrane hydrophobic domain, a
cytoplasmic anchor and a cytoplasmic tail. It is understood that species and strain variations
exist for the disclosed peptides, polypeptides, and proteins, and that human MCP or

biologically active fragments thereof encompasses all species and strain variations.

[0072] SEQ ID NO:10 represents the full-length human MCP amino acid sequence (see, e.g.,
UniProtKB/Swiss-Prot. Accession No. P15529). Amino acids 1-34 correspond to the signal
peptide, amino acids 35-343 correspond to the extracellular domain, amino acids 344-366
correspond to the transmembrane domain, and amino acids 367-392 correspond to the
cytoplasmic domain. In the extracellular domain, amino acids 35-96 correspond to SCR 1,
amino acids 97-159 correspond to SCR 2, amino acids 160-225 correspond to SCR 3, amino
acids 226-285 correspond to SCR 4, and amino acids 302-326 correspond to the
serine/threonine-rich domain. It is understood that species and strain variations exist for the
disclosed peptides, polypeptides, and proteins, and that MCP or biologically active fragments
thereof encompasses all species and strain variations. As used herein, the term “biologically

active” fragment of MCP refers to any soluble fragment lacking both the cytoplasmic domain
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WO 2011/ 143637PCT/ US2011/ 036552 Am no Acid Substitutions [0064] Twenty
am no acids are commonly found in proteins. Those am no aci ds can be
grouped iwWODQONi/13863¢| asses or groups based on t he chem c&CTArSepa/08658% of
their side chains. Substitution of one ami no acid residue for another

wthin the sane class o rou ferred to herein as.a "cons tive"
Sbet § g Tt s gt it FaSRHES bRty B oRaN R <STOALY § e rrade
in a prhgithoditnous ciaRER 6Btk Ytk Blemtﬂ&tttﬁeeseﬁg@mra&ﬁﬁé fith @smhmnct i on of
the protein. Substitution of one am no acid residue for another froma

di f f er énvinglsame oo rll ghaoepplemersfighibigelytaotivier efi the &51- bngtﬂidmnmd‘é@P\m@tﬁme"
substitution. In contra conseryvative. am no aci ut i t end
to i sritse R shheRBREn e R ae SR gDt R G 948t b RACR
am no gainthoCdcais3st 3adfiSEY Braid.A @Y, Hehatiéel g iddRs of human MCP (amino

acids 35-343 of SEQ ID NO:10), or SCRs 1-4 of human MCP (amino acids 35-285 of SEQ

ID NO:10).

[0073] In one aspect, there is provided a soluble composition comprising a construct, wherein
the construct comprises: (a) a complement receptor 2 (CR2) portion comprising a CR2
protein of SEQ ID NO:1 or a biologically active fragment thereof, wherein the CR2 portion
contains at least the first two N-terminal SCR domains of the CR2 protein; and (b) MCP;
wherein the CR2 portion contains at least one amino acid substitution. In some embodiments,
the CR2 portion selectively binds one or more C3 proteolytic fragments selected from the
group consisting of C3d, iC3dg, C3dg, and a cell-bound fragment of C3b that binds to the
two N-terminal SCR domains of CR2. In some embodiments, the CR2 portion selectively
binds one or more C3 proteolytic fragments selected from the group consisting of C3d,
1C3dg, C3dg, and a cell-bound fragment of C3b that binds to the two N-terminal SCR
domains of CR2 and also selectively binds EBV gp350. In some embodiments, the CR2
portion selectively binds one or more C3 proteolytic fragments selected from the group
consisting of C3d, iC3dg, C3dg, and a cell-bound fragment of C3b that binds to the two N-
terminal SCR domains of CR2 and also selectively binds IFNa. In some embodiments, the
CR2 portion selectively binds IFNa. In some embodiments, the CR2 portion selectively
binds IFNa and also selectively binds EBV gp350. In some embodiments, the CR2 portion
selectively binds EBV gp350. As used herein, "selectively binds" means that a construct
exhibits enhanced binding to one ligand and/or decreased binding to a different ligand. For
example, “selectively binds” can mean: 1) that a construct which has been altered has a
binding affinity for a first ligand that is similar to the binding affinity of the unaltered
construct for the first ligand whereas the construct that has been altered has a lower affinity
for a second ligand than does the unaltered construct, and therefore the altered construct
"selectively binds" the first ligand as compared to the binding of the unaltered construct to the
two ligands; 2) that a construct which has been altered has increased binding to a first ligand
as compared to the binding of the unaltered construct to the first ligand while retaining

binding to a second ligand that is similar to the binding of the unaltered construct to the
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second ligand, and therefore the construct "selectively binds" the first ligand as compared to
the binding of the unaltered construct to the two ligands; or 3) that a construct which has been
altered has increased binding to a first ligand as compared to the binding of the unaltered
construct to the first ligand and also has a lower binding affinity for a second ligand as
compared to the binding of the unaltered construct to the second ligand, and therefore the
altered construct "selectively binds" the first ligand and not the second ligand as compared to
the binding of the unaltered construct to the two ligands. In certain embodiments, the
construct is a fusion protein. In certain embodiments, the complement inhibitor portion of the
construct comprises full-length human MCP (SEQ ID NO:10). In certain embodiments, the
complement inhibitor portion of the construct comprises a biologically active fragment of
human MCP (SEQ ID NO:10). In certain embodiments, the biologically active fragment of
human MCP is selected from the group consisting of SCR1-4 (amino acids 35-285 of SEQ ID
NO:10), SCR1-4 plus the serine/threonine-rich domain (amino acids 35-326 of SEQ ID
NO:10), and the extracellular domain of MCP (amino acids 35-343 of SEQ ID NO:10).

Decay Accelerating Factor (DAF)

[0074] Decay accelerating factor, also referred to as CD55 (DAF/CDSS5) (SEQ ID NO:11 and
SEQ ID NO:12), is a ~70 kiloDalton (kDa) membrane-bound glycoprotein which inhibits
complement activation on host cells. Like several other complement regulatory proteins,
DAF comprises several approximately 60 amino acid repeating motifs termed short

consensus repeats (SCR).

[0075] As used herein, the term “decay accelerating factor,” “DAF,” or “CDS55” refers to a
seventy kilodalton (“kD”) membrane glycoprotein comprising four short consensus repeat
(SCR) domains followed by a heavily O-glycosylated serine/threonine-rich domain at the C-
terminus that elevates the molecule from the membrane surface, followed by a
glycosylphosphatidylinositol (““GPI”’) anchor. DAF protects the cell surface from complement
activation by dissociating membrane-bound C3 convertases that are required to cleave
complement protein C3 and to amplify the complement cascade. DAF prevents assembly or
accelerates decay of both the C3- and C5-convertases of the alternative and classical

complement pathways.

[0076] SEQ ID NO:11 represents the full-length human DAF amino acid sequence (see, e.g.,
UniProtKB/Swiss-Prot. Accession No. P08173); SEQ ID NO:12 represents the full-length
19



Asp, G u Am de Residues: Asn, A n Basic Residues: Lys, Arg Im dazole
Resi due:
WO 2011/143637 PCT/US2011/036552

mouse DAF amino acid sequence (see, e.g., UniProtKB/Swiss-Prot. Accession No. Q61475).
In the human DAF sequence, amino acids 1-34 correspond to the signal peptide, amino acids
35-353 appear in the mature protein, and amino acids 354-381 are removed from the
polypeptide after translation. Within the mature protein, amino acids 35-96 correspond to
SCR 1, amino acids 96-160 correspond to SCR 2, amino acids 161-222 correspond to SCR 3,
amino acids 223-285 correspond to SCR 4, and amino acids 287-353 correspond to the O-
glycosylated serine/threonine-rich domain. The GPI anchor is attached to human DAF at a
serine at position 353. In the mouse DAF sequence, amino acids 1-34 correspond to the
signal peptide, amino acids 35-362 appear in the mature protein, and amino acids 363-390 are
removed from the polypeptide after translation. Within the mature protein, amino acids 35-96
correspond to SCR 1, amino acids 97-160 correspond to SCR 2, amino acids 161-222
correspond to SCR 3, amino acids 223-286 correspond to SCR 4, and amino acids 288-362
correspond to the O-glycosylated serine/threonine-rich domain. The GPI anchor is attached to
mouse DAF at a serine at position 362. It is understood that species and strain variations exist
for the disclosed peptides, polypeptides, and proteins, and that DAF or biologically active
fragments thereof encompasses all species and strain variations. As used herein, the term
“biologically active” fragment of DAF refers to any fragment of DAF lacking a GPI anchor
and/or the amino acid to which it is attached (i.e., Ser-353), including any fragments of the
full-length DAF protein comprising, consisting essentially of or consisting of 1, 2, 3, or 4
SCR domains, with or without the O-glycosylated serine/threonine-rich domain, having some

or all the complement inhibitory activity of the full-length DAF protein.

[0077] In one aspect, there is provided a soluble composition comprising a construct, wherein
the construct comprises: (a) a complement receptor 2 (CR2) portion comprising a CR2
protein of SEQ ID NO:1 or a biologically active fragment thereof, wherein the CR2 portion
contains at least the first two N-terminal SCR domains of the CR2 protein; and (b) DAF;
wherein the CR2 portion contains at least one amino acid substitution. In some embodiments,
the CR2 portion selectively binds one or more C3 proteolytic fragments selected from the
group consisting of C3d, iC3dg, C3dg, and a cell-bound fragment of C3b that binds to the
two N-terminal SCR domains of CR2. In some embodiments, the CR2 portion selectively
binds one or more C3 proteolytic fragments selected from the group consisting of C3d,
1C3dg, C3dg, and a cell-bound fragment of C3b that binds to the two N-terminal SCR
domains of CR2 and also selectively binds EBV gp350. In some embodiments, the CR2

portion selectively binds one or more C3 proteolytic fragments selected from the group
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consisting of C3d, iC3dg, C3dg, and a cell-bound fragment of C3b that binds to the two N-
terminal SCR domains of CR2 and also selectively binds IFNa. In some embodiments, the
CR2 portion selectively binds IFNa. In some embodiments, the CR2 portion selectively
binds IFNa and also selectively binds EBV gp350. In some embodiments, the CR2 portion
selectively binds EBV gp350. As used herein, "selectively binds" means that a construct
exhibits enhanced binding to one ligand and/or decreased binding to a different ligand. For
example, “selectively binds” can mean: 1) that a construct which has been altered has a
binding affinity for a first ligand that is similar to the binding affinity of the unaltered
construct for the first ligand whereas the construct that has been altered has a lower affinity
for a second ligand than does the unaltered construct, and therefore the altered construct
"selectively binds" the first ligand as compared to the binding of the unaltered construct to the
two ligands; 2) that a construct which has been altered has increased binding to a first ligand
as compared to the binding of the unaltered construct to the first ligand while retaining
binding to a second ligand that is similar to the binding of the unaltered construct to the
second ligand, and therefore the construct "selectively binds" the first ligand as compared to
the binding of the unaltered construct to the two ligands; or 3) that a construct which has been
altered has increased binding to a first ligand as compared to the binding of the unaltered
construct to the first ligand and also has a lower binding affinity for a second ligand as
compared to the binding of the unaltered construct to the second ligand, and therefore the
altered construct "selectively binds" the first ligand and not the second ligand as compared to
the binding of the unaltered construct to the two ligands. In certain embodiments, the
construct is a fusion protein. In certain embodiments, the complement inhibitor portion of the
construct comprises full-length human DAF. In certain embodiments, the complement
inhibitor portion of the construct comprises a biologically active fragment of human DAF
(SEQ ID NO:11). In certain embodiments, the biologically active fragment of human DAF is
selected from the group consisting of SCR1-4 (amino acids 25-285 of SEQ ID NO:11) and
SCR1-4 plus the O-glycosylated serine/threonine-rich domain (amino acids 25-353 of SEQ
ID NO:11). In certain embodiments, the complement inhibitor portion of the construct
comprises full-length mouse DAF (SEQ ID NO:12). In certain embodiments, the complement
inhibitor portion of the construct comprises a biologically active fragment of mouse DAF. In
certain embodiments, the biologically active fragment of mouse DAF is selected from the
group consisting of SCR1-4 (amino acids 35-286 of SEQ ID NO:12) and SCR1-4 plus the O-
glycosylated serine/threonine-rich domain (amino acids 35-362 of SEQ ID NO:12).
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Met, Cys [0065] In certain enbodinents, the conservative am no acid
substitution conprises substituting any of glycine (G, alanine (A,
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ac1d 102 Soluble torms of CD59 (sCD59) have been produced, but they generally have low
functional activity in vitro, particularly in the presence of serum, suggesting that unmodified
sCD509 has little or no therapeutic efficacy. See, e.g., S. Meri et al., “Structural composition
and functional characterization of soluble CD59: heterogeneity of the oligosaccharide and

glycophosphoinositol (GPI) anchor revealed by laser-desorption mass spectrometric

analysis,” Biochem. J. 316:923-935 (1996).

[0079] SEQ ID NO:3 represents the full-length human CDS59 amino acid sequence (see, e.g.,
UniProtKB/Swiss-Prot. Accession No. P13987); SEQ ID NO:6 represents the full-length
mouse CD59 sequence, isoform A (see, e.g., UniProtKB/Swiss-Prot. Accession No.
055186); SEQ ID NO:7 represents the full-length mouse CD59 sequence, isoform B (see,
e.g., UniProtKB/Swiss-Prot. Accession No. P58019). In the human CD59 sequence, amino
acids 1-25 of SEQ ID NO:3 correspond to the leader peptide, amino acids 26-102 of SEQ ID
NO:3 correspond to the mature protein, and amino acids 103-128 of SEQ ID NO:3 are
removed after translation. The GPI anchor is attached to CDS59 at an asparagine at position
102 of SEQ ID NO:3. In isoform A of the mouse CD59 sequence, amino acids 1-23 of SEQ
ID NO:6 correspond to the leader peptide, amino acids 24-96 of SEQ ID NO:6 correspond to
the mature protein, and amino acids 97-123 of SEQ ID NO:6 are removed after translation.
The GPI anchor is attached to CD59 at a serine at position 96 of SEQ ID NO:6. In isoform B
of the mouse CD59 sequence, amino acids 1-23 of SEQ ID NO:7 correspond to the leader
peptide, amino acids 24-104 of SEQ ID NO:7 correspond to the mature protein, and amino
acids 105-129 of SEQ ID NO:7 are removed after translation. The GPI anchor is attached to
CD59 at an asparagine at position 104 of SEQ ID NO:7. It is understood that species and
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[0066] In certain enbodi nents, the non-conservative am no acid substitution
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tyrosine (Y), ophan ,, methionine (M, cysteine WD
2011/ 14388 mptf:ﬁlﬁﬁﬁé é%s@zol@&ayaﬂyrﬁcgw &Pa@elztmblere%ﬁwh@iem iha&Rortipm

cert Al RoRRAd B fe RS, 0 AARSPOCRUOKEN AT AR ) Hrttihohl M LRRoCOTEL | ses
substltu I'ng any o eny al ani ne yrosi ne ryp ophah (W for
any of wgeyeinniee CRP posticarton®ir(sA} Jeabtsme andnaacid bybstinaionni deMpin | euci ne (L),

o T o D R A Ak AR Sy 7
( C) hi Gfeb V1@ blnd) on@BImBratd PR tdoR)tic fhdbnf@ild @iedte@TRANIHBARES cdlifting of

non-conservative amno acid substitution conprises substituting any of
met hi orC3uk i(Mg, Gidg.oyd nechdo(g) frhgmeny (Gb thdtypidseo (HE)twoa¥-sarinmeal SAR

I | ] | [ S h
aspar | TR BB B CBE apieereyely ARISPRATEOHGS 1 ysi ne
(K), argbbRac (RymeR8a¥EBH BBNEe eFup coMdigsigts ¢34) 1C3cngQB@§) had aCYil-

histidine (H), and proline (P). In certain enbodi nents,

non corban énagméntawﬁ% thatitandsiip she WNM@W%W@%QE CR@ltaIlqhnghl stidi ne
(H) f Orse%ﬁgfve?% bl%dg %ﬁ%&%}gi’) I lsoamnflz Qn%t)ércf\ )ﬂen{s t?ll pdf& portlé.n %%&jc\{lve#y 1nc£s\Qne

| euci ne thr eoni ne aspartl ¢ am ¢ acid

(B), 9glditnadre 08 p(r@:olyas pagaghtdgeledrd frbuﬁthagrc(u@conagtmgmfmd( R)3dgpde@g(l al ani ne
(F), tyrasine (Y), trypt ophan W, nethionine (M, te| ne and
prol i neanéra)celhwue‘%ﬁ@amﬁn tetibodi thasrings te ghe torN é%‘ﬁ%@l@ %n%lm Ré revad

subst i tyt] fécﬁe;a?u@ﬁpﬁ '|b§“,t éo\%%rﬁ%)c?@?ﬁtk e ER) o ?{@yecmelglb@ SIENGS)

al ani ne (A sof eucl ne 1eu
(T), adpaoineembodihenB) theglR2 potion aeleetivek) bingd IFI\HImrIdeaMo@elecasqd&ﬂ)ﬁglls ne (N)

| ysi ne , inine ( hen IaI ne (F), tyr pt opha

met hi orél%& ge%@ @ygfn&eﬁ@()é%wnt e R PP’a‘Pﬁée]@ﬂ)‘Ve?!\}Bl&a% Eg&gﬁé thels rrent
Acti Vi tﬁére[&o@gﬂacti%lmi%@'s HELAL that & REndQEMRXLARRRKRIRRY bﬁi‘aﬂ{g' t@to‘ﬁé lig Erﬁf ers to a
conmpound, conpositi'on, or protein that nmodulates (e.g., inhibi ts or

act i vataeébordocrrpzhsedbmdlr@tma\dlffgfreotrhgmdl bbogiaoglld. y'seledtively Hindsgrremmeatrebeof . A

ggtrrlp ngﬁz?tta cg?lgtmc?gv%lchcll%g bgeen zﬁtergcﬁg)as Fis 1n§|g A {n?tg/tfgrr a fllst ﬁggn%qggtelg%%ﬂar

to the binding affinity of the unaltered construct for the first ligand whereas the construct that
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[ 0068] As used herein, the term"conplenent inhibitor" refers to any
conpound, conposition, or protein that reduces or elimnates conpl enent
activity WO 2011hi484306gi cal | y active fragnent thereof. ThePCEA$ealLOB6SSN

conpl ement activity may be increnental (e.g., a 10% 20% 30% 40% 50%
60% 7Q% ,.80%. or. 90% reduction.in activit or conplete. A conplenment

i nhi bi t ﬁbﬁf‘dyﬂ@é@dgbaﬁ&|1Mreaf£}w%£%saﬁ%ld&&ﬁ&ﬁ@ tnset hediidkerad orgklexanpl e,
menbr angd ¢efréetothe RItOEE chn M )sel BBy biaa S ath€ Fiddt 1iB8hd Ao pafddAb/tdD55) |
CD59, nouse conpl ement receptor 1-related gene/protein y (Crry), human
conpl ertending eCédpuorltered CREIUAD A@1tWO113837 RCHaUS20IsIuO36IBER hankebehact or H,

or an antibaody.specifi.c.for a.conponent of a conpl nt t hway suych as,
For -oxalsid M RRRSH fopdio 8 5ET TREER soDingFRTRL CREMs i Wil e "hae
Sol i ri ebnstARX &) tha wir@bighad $hn@leaigihgibimdugd icko@yod B} (BRIPEinslanG thbe

ant i gen- bi ndi n% fraggent of eculizumab), an anti-factor B antibody (such as
t he norvediagaf thamnalkses constroctie dpueernddieant-cndbbeseiore thrgongust 6230), an
anti - pr. j ti- r i j

At er nacreafiely ARG M Al cplBEle8lio RATMRE Y i W B pdhliferso e o

or cycltiwo lipapds; de3sthata emstriamwhestags|been alterpd hatintreased binding to a first

N-acety| aspartyl glutam c_aci d (NAAGrg)l’ and the |ike. [0069] As used herein
the terH5n¢ahplTBRAset to48¢ Pipdingrof theynagred conpinct nhe find lig 1392 or

prot ei Nofbadinking LARIESoPE s@ohd Ylgrﬁﬁascc%_ af‘e'&%ftheaﬁhéiﬁ{'gwthgfunalté}i:@' ogi cal l'y
f conpl may be

active fragnment "t heréo The 1 nCrease | enment activity y b

i ncr emaonstiuct & the sec@nd (Di%ncﬂ @b tHepNere4b&alt50d6o6006t "F€184tiv8 R hindy" tRObst

increase in activjty). .conpl enment activator. may . be sol ubl e or

vy anGesdanhontht WandiERTs SORaaTa e ind e R (B Ted e e
human |tQ/0i1ngﬁd’§?ﬁl Ml oM bodRERE, the chis le¥iRBt iﬁﬁibﬁtb%ﬁ}ion 3PtheHSAIct M Fc, as
wel | as cobra venom factor (CVF) and biol ogi cal | y-active fragnents thereof,

such asontpsisgctulldamgth homan §RMOGEEQRNS NOubhlngertaimambadiaentigheleeraplameniunan

. i G3 d i ] . d in.
act i varor B B S ik P ts P kR B P i R R B e EERS T S g

CVF por(SEQNIANG:3. Godeplaiieioduasmeieibiobg{daBy apvd firgimens Y€ hurdsn CH3sE
described in Fritzinger et al., "Functional characterization of human

C3/ cobreampaisemnthe geirasellppdergaip ohhemas CRoP ladkigiveGP] anchenanineagids 26-

depl eti©@n, . : (Fd; : - ybri ds
conpri slgﬁﬁ)rf ggg ﬁ%&?)h3)' [ c%ﬁa%rﬂémfi%mgg&?}%C%??E%%‘lﬁtnlgﬁ%?tg)s (ﬁl}gg%gﬁé@ wer e

r epl acednwinichceapries pahtinath Mse EDRE iogesm SGSEQAMENO:4)nhi deirthir  Pr ot ei ns

[ 0070] Provided herein are soluble conpositions conprising a construct,
wher ei rm‘wélre%gtﬂ?wmlaelﬁﬁmilglgﬁ%wr(w% RIofp FRENE GOBYERED? PIPIGEEREY porti on
Conpri SjcAf fafhientRF Aidakd 50 SEQoHR ANSED 8b No:B). 3h G AREMY o@iRleniCiHr agment

t hereof, wherein the CR2 portion contains at least the first two N-term nal
SCR dortadlngically adtye QRZmpenotiahoyse 410, Bpf@anmchrpingnesstthé ettidseidar guondin on;

wherein t he ortjon nt ai ns | east. one anj no i I ion. In
Cort ai 1Pt anBsTCRIG: SolePe B ket PP ath el bonaror SE nto thet
endogengiginseibell ferfd) gh @Y RS AU BRo YRS HiSthé Battstrh&hobipriseonmpliengpt have
been identified. These coqglenent i nhibitor proteins include, but are not

| i mi t edneuse GRdPhiseiemcB3EQIP NP9 dinsertimrimbodwanys, the complement inhibitor
portion of the construct comprises a biologically active fragment of mouse CD359, isoform B
(SEQ ID NO:7). In certain embodiments, the biologically active fragment of mouse CD509,
isoform B comprises the extracellular domain of mouse CDS59, isoform B lacking its GPI

anchor (amino acids 24-103 of SEQ ID NO:7).

Mouse Complement Receptor 1-related Gene/protein v (Crry)

[0082] As used herein, the term “mouse complement receptor 1-related gene/protein y” or

“Crry” refers to a membrane-bound mouse glycoprotein that regulates complement

24



WO 2011/ 143637PCT/ US2011/ 036552 accel erating factor (DAF/ CD55), CD59, nouse
conpl enent receptor 1-related gene/proteiny (Crry), human conpl enent
recept or WOQCRIM3@Md factor H In certain enbodi nents, PA&/USQMpPI0aFsENt

nodul at or portion of the construct conprises a conpl enent inhi bi tor or
biologically active fragnment therepof. In certain enbodi nents,

conp! SrEREoRmS 51e HETLERObERR. CroeENats FoTbeEERoRCr g Of <HURA hee,
human %Factmb'ls@on%meﬂ}lfﬁ@@r p@%&lné@aﬁﬁse%eh ERV QM And R peRRA dnsof or m
B, nmouse Crry protein, hunman 1, human factor H, or nouse factor H or a
bi ol ogilwal fispuadiriwadsd acagmdecahm@ﬁratm&ﬁarbﬁoarme\@oﬁag therfoPnastomiof ((4|V@P)

0071 h f MCP,
Fooat PRCHER, BR AR e S sty da et EReRH RS cel I surtace
gl ycoprotein which inhibits conplenent activation on host cells and serves

as a cqheg3|BEQ b Ni(bt& ré@edents the f[ﬁﬁieﬁgtﬁdn@iseﬁltqgﬁo&in &3thoanid sedisnce.ncl udi ng
honol ogs t her eof . ol esb}§l/ et al Med 1992 175:1547- 1551.
MOP bel Wy ackisd- 4%%Y¥E§P%Wot\% %@a@%@ep%&uwam@%‘ﬂc ID2XQfvati on

(" RCA” )con%ﬁ;g}nHXO g?rmﬁort Qt%fn c&rﬁ Lah aﬁh{o%?%%é? 4 S%tgﬂr(fﬁbmm%p;'r Z ing

varying nu conéens S repeat omai ns
t ypi caldoyrelyendingrio G amlcelﬂllzardlonmraam aaidd 466t 6. of&“xﬂ niN@4at its
am no-termnm nu

npri ses four a.seri 0 | i neenri ched
regi on, COEﬁSP&Pa’élgd‘P ﬂl?rf&?é‘rsmﬁ rafnﬁﬁié?maﬂh an%a@}@r?g}ﬁéﬁ@ 43?3 #9@%@1&9 % domain,
a cyt Omoﬁfé&’ﬂo%dﬁ‘i GH@te @&%l@snﬁy HORhASH (he bRirdcellhiar ISmAAISHHLACHs BBAl3Bpeci es
and strain vari atl ons 'exi st for the disclosed peptides, polypeptides, and

pr ot ei n%EQ HnNQ:Haprrhspead tVBPROl, atviingd angd sclalid 30 Sand tSBER 11D P\@#{Bmtrsspphrétoeof

enconp al.l specl i griations. 2] SEQ 1D 0

Fopr ebanic-afing T ERR R RP ik Yshth P o SCR mh Fpee) rasgor

Uni Pr ot ﬁwm 4labﬁtespoﬁ@@@S@Ranammlﬁaééa%w An0 FOSEQITBNG: 4%1’1%9;56@3@0”(1 to
t he signal peptide, am no acids 35-343 correspond to the extracel lular

domai n, Cd?q& ols apflerstogd thag epcics pne s datiaianh exist ign heetitnlesneé paRiifgsn, and
am no :qc )&%gég gb npgdzpnrgf%rr{segrpcptﬂgt rhgusggter@gg 0969111 8‘?%? &%%H?g%ﬁ/ fh 1;1“1t11e'.'?1ts

extrac m no correspon m no aci ds

97- 159 thatsfspomgadses Meawsammmuaemﬂﬁloiaﬁoogsaas'édheﬂeﬁgﬂmeﬂnt‘moh‘z@Raﬁy am no
aci ds 226-285 correspond to SCR 4, and am no acids 302-326 correspond to
the serdcHE tieemt AEMPR e igy REISIN Tefersita reffigde §1E§bﬁfﬂu'%1ﬁ§ftag%1ﬁ%fcﬁ é30USRd strain

vari at I%Kllngtt%% tgefnshlt%ﬁl ﬁéﬁoﬂﬁﬁ@a&ﬁﬂ& hﬂgﬁlasrﬂtﬁlh%% 19&1?011 BEﬁ)ttse' ns,

and t hat ogically active frag enco as es all
speci escoarpaisBigr @invisting eabnttily.of As casetinper ¢ 1,3, ther & 8CRdbbiaoisogicludingy

2;% :JBF ég%{a’é Hﬁ%ﬁ}éﬂ% theé i llf‘:r(?gtl?%souse Crry%r(')stgllnlilalvglgfsroraﬁ r(r)?g tllleago%pqgmbOt h the

inhibitory activity of the full-length Crry protein.

[0084] In one aspect, there is provided a soluble composition comprising a construct, wherein
the construct comprises: (a) a complement receptor 2 (CR2) portion comprising a CR2
protein of SEQ ID NO:1 or a biologically active fragment thereof, wherein the CR2 portion
contains at least the first two N-terminal SCR domains of the CR2 protein; and (b)Crry;
wherein the CR2 portion contains at least one amino acid substitution. In certain
embodiments, the construct is a fusion protein. In some embodiments, the CR2 portion
selectively binds one or more C3 proteolytic fragments selected from the group consisting of
C3d, iC3dg, C3dg, and a cell-bound fragment of C3b that binds to the two N-terminal SCR
domains of CR2. In some embodiments, the CR2 portion selectively binds one or more C3
proteolytic fragments selected from the group consisting of C3d, 1C3dg, C3dg, and a cell-
bound fragment of C3b that binds to the two N-terminal SCR domains of CR2 and also
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WO 2011/ 143637PCT/ US2011/ 036552 and t he transnmenbrane domain, including
fragnments conprising, consisting essentially of or consisting of 1, 2, 3,

or 4 SCRwOrAi=363® t h or without the serine/threoni ne- PCERSA@mMBESS2 havi ng
some or all the conpl enent inhi bitory activity of the fuII-Iength human MCP

rotein f ai i.ment s onpl ene nh|b|t ortlo co ri ses
PUrt ) Srist v ale R BB Bemon it e tmBafigehiso e SR foine el St ™
extracell S 10), or
e nz“f“&%‘éﬁ%@%@?fs%ﬁﬁif;@;%‘%? e R o 1 1 mme

3}(51 pect, an?ﬁeqeé hoanbfr@gmd@d)f &3bchatbbimdsdo ﬂwdmemmwiﬁﬂquimgalas ofdiBE pudt , :
erein e. C | Ses.: a Co [ ece ortion
conpr | 1SS BiGh ASToi S8 sftieteRS s ERRdonieateg Vol s Y Bgnent

t her eofin swﬂﬁ@ eBibodinte tsCHR (um pman @ae&talensmaas Ireasindt 41 deldctitelly Bindht- t er mi nal
SCR domai ns of the CR2 proteln; and (b) MCP; V\,herelntheCRZBE[htlon

cont ai AEBMEPPhsk sere eafrhOﬁtm%s dheswB ﬂoplttmsglﬁctww BigAeEBYozrddRent 4sedt he CR2
t ted
oo RGeS S aNe 3 TR ML S MR RS o0,
C3b theﬁndhur ﬂelaeztsedbhehﬁgm aNtiffexieni 1rr@lndSERr dmlaS‘sﬂéctﬁB@ bihds”amenean: 1)
enbodi nents, the CR2 portion selecti Vel%{Ibl nds one qr nore C3 proteol yt| C

f r agmerthal agonsigycs ahishdips bRgn Yfesirhhas sriindipg Ay fersayfirst ey, hedugmithd

cel I - bQH % ﬁlﬁ@iﬁ?‘ﬁf'ﬁm@fof %ﬁaﬂ@fed@oﬂgﬁl& R)rtt}lkefnts Dt e'iréa@ Fhe SirelQ 'ﬁ?zft ns of
CR2 and al so sefectively binds EBV gp350. nsorr% odi nents, the CRrR2

por t i orhas bbactlievel has laﬂmdsr afﬁmty)formmeeorﬂalgandaﬂmnldpbs dlemma]garahtalssettect ed

fromthe cons ing of G3 daceII bound fragnent of
Cabt e heRrs GO B e SR e b o TR e Pep R o € g 2
sel ect inigdiMg Bf hdnAlENed cdtrS&n® t}ﬁmq é%ﬁg 9) tHah® c&A3RuPONhitR RasSiRlegCt i Vel y

bi nds I FNa. I n sonme enbodi nents, portion selectively binds | FNa and

al so sdiltersdibpe llxﬁr@ﬁm@nﬁg tQ) 93150 hglaliiﬂ Wﬁ@h@d@lth@bmémg tol heamRaltgrsdt i on

2 one Plituc e o VigRRER Buue Ay MBS s sor PEL RGN 1 ks WP BES"S 1M

bi ndi n@idin@ofliht fuaaleéd tdrgatet-to BRrseexiMaad, angehaefory @leyokitds” can nean:
1) that a construct which has been altered has a binding affinity for a

first |'sgjasitvebnkinds”dhefirs [iggndias compatsdielthediading af thy uaﬁl?etr%cwau@tée &
constr altered
Pas o Itanieid BEs] 65 e SR IER R Rch W PR ook kD RS0 st ruct
and t hdigahd aecdﬂ‘n@red toethe dindansdf rthmlhnalts&kie:@mtmt 1o the figs lightdkarfd alst hdsiagand as

corrpared to the binding of the unaltered construct to the two |igands; 2)
that a IEBRSRIPGiEE AUHIBHORACBBLH I wkamPEd tp fher badias Oﬁﬂﬁdﬁnﬁ]@ﬁ% a first
l'i gand @8RRIRAME JedoRd ki %an@aﬁ&“tﬁ%gef&fe thO&1HORLSREEL "¢QB&HVeHind © thrsf 1 7St
ligand while retaining binding to a second Iigand that 1s’simlar to the
bi ndi ndigahd ainknaetribd seepediligonsis canipated t¢ He BiRliRY bfl th 4888 78CIGNIBAG 14 [1@36552
second | i gand nd therefore the const uct el.ectively n the first
T gand (4 BB ManR et RO I G P A A L B E QoL SR EO 6 e two
i gandsoon%se@funhaﬁ%tﬁlnmwcwﬁotm (SEQEsNLRS NIl @ e bR mbRE [BaS ed
binding to a first and as conpared to the binding of the unal t er ed
constr Lc@tnpﬂ@nqrh@Inbltogtportiqglanfdhfamsm@@omgw q lum}@glcbﬂywmtwg fegfefrient oy for a
second |jga dln of. th er.ed, const ruct to t he
second |1%arrltdrypro%u%nﬁ°%r(§ﬂ%re tﬂ aérrlg b(():olns {rasUc %‘1010 lca%yla{%l %%ma% t he
first |dfganide @ng profeirt iBscls&e®nAn mggfuﬂlp&:ﬁnﬁﬁtﬁigaff@tRDSKélﬁnblaﬁﬂb ng-40b the
unal tered construct to the two ligands. In certain enbodi nents, the

const r WEtSEQ I%Nl%) B the exteicallulprdonasin af MoBHRSSHY REMEIE (ANHE st cAve

i nhi bi tQfH P9 dap. of the construct conprises full-length human MCP (SEQ I D
NO 10). ?n certdin enbodi ments, the conplenment inhibitor portion of the
construct conprises a biologi cal |y active fragnment of human MCP (SEQ I D NO
10). In certain dbdmoplement Receégter bi(ORdyi cal |y active fragnment of human MCP
is selected fromthe group consisting of SCR 1-4 (am no acids 35-285 of SEQ

I?)g g|206 @&%E% cji’ here?n e tterhn? goenrlf)lgr%/eﬁtr}gcee%?oque” ‘réﬁﬂ" anQS’( re erg 2 cids

human gene encoding a protein of 2039 amino acids, with a predicted molecular weight of
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NGO 10), and the extracellular domain of MCP (am no acids 35-343 of SEQ ID
NO 10). Decay Accelerating Factor (DAF) [0074] Decay accelerating factor,
al so ref avoeditt@3@3 CD55 (DAF/ CD55) (SEQ ID NO 11 and S8EQUSRIINGB6532), is a
-70 kil oDalton (kDa) nenbrane-bound gl ycoprotein which inhibits conpl enent

tivat host .. cells Lik | | t | atq teins,
BAF Xﬁr#&ﬁ?@ea RS P R AR e Tent RS SRS Papests A et elt or med
short RISH4S, hERRES, r(eﬁ%}bhﬂs 9&17§]ce14>ss buﬁﬁcmsb%@shm ort J&%let"?[yﬂl }ﬁ‘)% t@y

accel era |ng factor, " "DAF refers to a seventy k
("kD") m@mmlbn@cgglympﬂmr@dncwwﬁﬂlsfm@mI@ttwpl@lﬂdre@cpmm@mb@tsveme@%@nct SCR)

d i | | db [th ' h d

at the HOPPAFDtY FHarRER et %ﬁ!%@%@%ﬁ%ﬂ%@ﬁ e raRe et race, |
fol I owegshizéd igheRsIonproePER | dydatingsirt@llatés' GRohpRAGROEascIRFmpd@tsct s t he
cell surface from conplenent activation by dissociati ngf menbr ane- bound C3

conver tiggareagherergecnd phagqeatpsispand iahipis beipghe sasiic yrdalermties and to

anpl i Ty, ze@{mgtﬁgﬁig% ﬁ%%&l?%%gt@ﬁl@@%ﬁ%ﬁap%& ) Y3 &@@]Cs%n%[ ates decay

of both convertases o ernative an si cal

conpl eneptidpah hmllu][aﬁﬂarﬁ}unSE@li(DarNﬁio atldsr £pf esant ®id henstaehdbrdrengt h human
DAF am no aci d sequence (see, ., Uni Prot KB/ SW_ss- Prot. Accession No.
P08173)d0Mmgei angha Ny o ﬁ%%ﬁe@emnél txieplptpmic dogyagt Fhy gxtracellular domain of

CRI1 has 25 potential N-glycosylation signal sequences, and comprises 30 short consensus
(“SCR”) domains, also known as complement control protein (CCP) repeats, or sushi
domains, each 60 to 70 amino acids long. The sequence homology between SCRs ranges
between 60-99 percent. The 30 SCR domains are further grouped into four longer regions
termed long homologous repeats (“LHRSs”), each encoding approximately 45 kD segments of
the CR1 protein, designated LHR-A, -B, -C, and -D. The first three comprise seven SCR
domains each, while LHR-D comprises 9 SCR domains. The active sites on the extracellular
domain of CR1 protein include a C4b-binding site with lower affinity for C3b in SCRs 1-4
comprising amino acids 42-295, a C3b-binding site with lower affinity for C4b in SCRs 8-11
comprising amino acids 490-745, a C3b-binding site with lower affinity for C4b in SCRs 15-
18 comprising amino acids 940-1196, and a C1qg-binding site in SCRs 22-28 comprising
amino acids 1394-1842.

[0086] SEQ ID NO:9 represents the full-length human CR1 amino acid sequence (see, e.g.,
UniProtKB/Swiss-Prot. Accession No. P17927). Amino acids 1-41 correspond to the signal
peptide, amino acids 42-2039 correspond to the mature protein, comprising amino acids 42-
1971, corresponding to the extracellular domain, amino acids 1972-1996, corresponding to
the transmembrane domain, and amino acids 1997-2039, corresponding to the cytoplasmic
domain. In the extracellular domain, amino acids 42-101 correspond to SCR 1, 102-163
correspond to SCR2, amino acids 164-234 correspond to SCR3, amino acids 236-295
correspond to SCR4, amino acids 295-355 correspond to SCRS, amino acids 356-418
correspond to SCR6, amino acids 419-489 correspond to SCR7, amino acids 491-551
correspond to SCR8, amino acids 552-613 correspond to SCR9, amino acids 614-684
correspond to SCR10, amino acids 686-745 correspond to SCR11, amino acids 745-805

correspond to SCR12, amino acids 806-868 correspond to SCR13, amino acids 869-939
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WO 2011/ 143637PCT/ US2011/ 036552 nouse DAF ami no acid sequence (see, e.g.,
Uni Prot KB/ Sw ss-Prot. Accession No. Q1475). In the human DAF sequence,

am no aciwe 20t134360r r espond to the signal peptide, am n®CaAiSA&118365353
appear in the mature protein, and am no acids 354-381 are renoved fromthe

pol ypepti de afte nsl ati o t he mat ur tein, s 35-96
Por T bepshtaend soacR13 b 60 ot o B RetmSamRE LTl oheresh BRBEE: oo
161- 222 05R510RaROBERY B, 23iRo Acid@ OO | 884 Etredgctdd8 ST sRRNEidsa 1963145 and
anm no aci ds 287-353 correspond to the O- glycosylated serine/threonine-rich

domai n.coikepoB@Rlto 8§ BABramigoatidad hed 1235 ¢ruresporOAP SAIR 89,.seninmecidt 1396s131i8on

et | 08 AR (Ar B CsSFHUORER AT PR FRRatd PSR SRACGGHS 40 R0 acl ds

363- 3901438 ofrespor&th SCRIT2L HfingaliRanss-d81RESrespbiRRHCER DY Mmik¥ bbidn t he
mat ur e prot ein, anino acids 35-96 corresgond to SCR 1, am no acids 97-160

cor r espdid-1687 samespondifi $oR 24i aging@gidp 35 %éé%@%tﬁﬁﬁortddo:@@ﬂ% PFHIN0 aci ds
223 286, .k 3 o the
cos q(g 1t6 ggﬁzgé:?‘?tg s? ﬁ%e%nslénfgg? ?d%tlﬂgc%gr}glg g%(’%ﬁ% %ea}?otg d§§ @IEE'P%% ‘tached to
rmuse %ﬁnahmas $EI12- I@Q&tor@qmnﬂlt@SC&G% ahlind &idsnida6sto06 dotrépons peSCRs and
strain variations exist for the disclosed peptides, ﬁé)l ypepti des, . and

prot ei i’ ARHYP ackist 9BAROBY C%trepeg# G 3Gk isundersigoddbat sPegies andrsirainc onpas ses
al | Sp%heéom%s%tcrr%@dﬂgaate% eﬁﬂéesaﬁtﬁ dedan & rbtelhtt%n& BIACRR ﬁ!}t@ﬂl‘ gally

active" fragnment of DAF refe s'to grrent f DAF | acki ng anchor
and/ or Hiblegiaall nactive ifichgnentstthartofi dncompa’sd:saad}'@dm(:s arel straSevarBﬁBms Asnskdidi ng

any fragnents of the full-Iength. DAF n _conprisin consi stin

oY ent 1T ¢ o DEhesteaibiigey tazmert o CB1 S QERe et Rienh SRl ¢ hout
the O- ghyeRsybOCRY 1&RIMNABE LR SRMEIS ddnfhifl SRR ¢ h%dsﬂﬁb SR Oncldbin the
conpl enent inhibitory actl vity of the full-I engtn’ rotein. [0077]

one as rfeagtnentsrrerreorismgpcwmegt esserigllysifeor comspiigietof dn2, G’oﬁfpi’ i%si7ng % leohst r uct

wher ei tr onpr P | CR2) portion
conpri erzngg {2 lr?u EJ( e%n?%fjoszg%zg%ﬁlﬁgr%agﬁl’ g’locgéﬁ S&%@? Vet ragnent

t her eofincludliag @h frafRe tRar perril-&he@PORAIpiGe@thak B@sbme e afl ltHeSdonipMné‘ﬂrtt erm nal
SCR domai ns of the CR2 protein; and (b) DAF, wherein the CR2 portion

cont ai ri@hlhttOIIYeaﬁE}t’l%ﬁ%thér‘fi‘iﬂhtﬁnﬁ@r@Rki]{?étlpt ution. In some enbodinents, the CR2
portion selectively binds one or nore C3 proteolytic fragnments sel ected
fromt L.St-ng: nt of
Cab "By en ARRE e o o e TR | (R MhadhE
enbodi meatestridteotif?isgor(h) ocosgkemet reedpyorlﬁ () pogiamrcomprsing @Rt eol yti c

fragnents sel mth rqup, consi sting of C3d, .i C3dg, and a
ce||g bdUAE o, %ﬂ?%lﬁﬁ%toﬁ%mﬁ [yagsive agl’r‘tgﬂtttfm ‘N{j W@Fli’ﬁrhglrﬁ (ggrtg%%r ns of
CR2 andoaladf asféa@tqhé ﬁeltm@mﬁnﬁﬁwseﬁ%%&alﬂsmfm@gpﬁdhnﬁnt ®) ckhe CR2

portion selectively binds one or nore C3 proteolytic fragrrents sef ected
f rom t hehageiotip: CROP20DD/cO4REB 2PETAUSR AT Q388 5Ebstitntionsini mglewrmt@dnentmdg,

C3dg, d cel |l -bo ragnent of C3b i nd 0 rm nal
dome; nahS RS G RE L B Bhe B pom ol Rad et b B e
CR2 pordrb@csisass bVEBY, iOBOE T IdENd d deliskyimd erefhiE Tt thhtendR3 tl%)rt ion
selectively binds I FNa and al so sel ectively binds EBV gp350. |In sone

enbodi rfERt terpieal SRR ¢ronainoef SRY.e by sopms gmiidagentiahe gB?yavemqmssetr@eﬂelher ein,
"sel ect ding to one
o e h T TR PR G b Bp SRR o
" sel ectiCgeg,\CHighais!'a &alnbcrmarfragﬂn)ent b3 athaobistly toahe Who Nttelhﬂmall:&(em altered
has a binding affinity for a first ligand that is simlar to _the_ binding

af fini t%PH@ﬂn%qf§%ardtaér0etfle&8ﬁ%1rrbu&SE 2pY- lp peme embadinapftie thedsRe he

constr | i gand
Chan oo B o e TP el el cra? PEOME
" sel ectdousbtyngoofr{cikl, i€z, CBdg,tanthaqahd)oasd trogmpented (30 thdiditisndthegwofN-t he

unal tered .c ct .to t i gan onstr u t whi ch has been
e cuimENt USkal ol fBil also SR ing oA Al s BN Ay el g
of the G{@@béﬁbﬁgelﬁ&%w Mels tFNd e §dnieSdmbddaRangts Wwhe bﬁzﬁ%&@érﬂdd&u%l?d' ng to a
second ligand that is'simlar to the binding of the unaltered conStruct to

t he sedonds IFNgaand alsarsdlecteal pbiode EBiYeg oA s i sone embodimentsethy UR2npistion he
first ligand as conpared to the bindi 2§ of the unaltered construct to the
two ligands; or 3) that a construct which has been altered has increased
binding to a first ligand as conpared to the binding of the unaltered
construct to the first ligand and also has a |ower binding affinity for a
second ligand as conpared to the binding of the unaltered construct to the
second Ilgand and therefore the aItered construct selectlvely b|nds t he

o, L, " o o o o o Y B Y M




CD59 [0078] As used herein, the term"CD59" refers to a nenbrane-bound 128
am no acid glycoprotein that potently inhibits the nenbrane attack conpl ex
(MAC) of wornpliemeesy. CD59 acts by binding to the C8 andPOT/US1d08¢G6nent s of
the MAC during assenbly, ultimately preventing incorporation of the
mul ti pl e copi es. of r ired faor conplete for.mt,ion of the osnolytic pore
2t the REETTEGPindn EoNeS Eohd vrd setih REICHRADOENGY yRgEs it BdomHE! _
N- gl ycaosulvak eRne @B #8 %0 Bhé TBddd! ddRf: dBreasell birfdﬁr?tetaediffeﬂeﬁt BdanbCIFUF €s Wi th
and wi thout |actosam ne and outer arm fucose residues, with variable

si al yl axhoplepi witshvelabigleeansintas 1) thak e copEuctCEBIgh hes basohdewd hanat he cel |

art acnagr e SRR BE AN IR 5 G otmedid alinE P oMk endreEse” (s coso)
have begfstpice tirardtirsbubardieherg8ngs ednsirudtale hhovedhuietddmagah 1@edriavfidiyy i n

vitro, particularly in the presence of serum sugtgesti ng that unnodified
sCD59 Hasa pgcopd Heyid than dogsithpenpteredeppstpucsiand deesetore the alteged gaptiuctet gl . |
" St ruct. - g ' I rnact.eri [ 9:
net er ogerar e San i he g el REbIARRL SRATAGIEE bERL RRiBlq ity W L o,
r eveal adobigahds ey thdes osptruanviiiels Basipes hitawe hid ticaasddyisnding tdBi fissh@pand].
316:923-935 (11996). [0079] . SEQ ID NO:3 represents the full-length human
CD59 arfSiH8MARICH 'S By hdrrtine pige Ungltgged cqnairpyrtde Kis/faw szandrdile @i on No.
P13987)pin&hEdd PidBnliESRIERGOLSitP R dhblridi @Gt IRHRRIBRARE M BRCE,
isoform A (See, e.g., UniProtKB/ Sw ss-Prot.” Accession No. 055186); SEQ ID
NO: 7 r epeesidigasd.tdnd thartford thngbistmouseleGDEDy bimdsiethe €iyst iligafdaseoBpasseto e. g. ,

Uni Pr ot KB/ Swi ss-.Prot. Acgession No, P58019). |n.the human 9. sequence,
ant o dEs BOTES% s rileleroRGCR: b5 BLp BRI N aSHRTMSE BT Ich R Bftn
aci ds ZfrA4a9fncrERd @n&%g% & Qi eizRRNEL dotnpalR&i tﬁﬁﬁélﬁiﬁdilﬁ?%ffﬁierhnaﬁ&@dam no
acids 103-128 of SEQ ID :3 are renoved after translation. The GPl anchor

i s att aohsieict & bpsiostiganchangsygen bagialewar bipdise tafforitylfopa efcogf@zaml :40: 3. I n

i soform A of .th use 9 sequence, .anm.no acids, 1-23 of, . SEQ.1 D,NO: 6

bor oo memrdtedd e i Ge o e T RAEE R BB B iRt bl &a Rl s

cor r espoaebdtcdnitiRt NRlddtiSclPbidet the fasdigand BEY A6t thks se3dnd BZandfas S6QphledND: 6 ar e
renoved after translation. The GPlI anchor is attached to CD59 at a serine

at posith¢ binding b thegmaltpipd Rongruct 1 the HroHgandsofn ¢d@ingpediceats. thiequence,

am no i - f 1 D f . j 1.no
St de S5 Rt iR Bk I e EERESERRNE, 8 LRI RACH RGP bb Sy ol 0
aci ds 1d0bsthir® cahpiSEQfllDidNgth/huaia CR predn @S E@MDIN @3] latcen#in eftbed@mintanchor
is attached to CD59 at an asparagine at position 104 of SEQ ID NO:7. It is
under sttB%EPf{llPllﬁme%tdéléﬁ%égr RGTHON QYhS §9RT A BePIsESe wéwgqgiwé@@s% Hpggery of

vari at i@k Bhrotdh (S8 I8INGLPSIRLe RAR LHBSSimAN URARLILERSHy AdePr Ot €i ns,
and that CD59 or biologically active fragnents thereof enconpasses all
speci edragnens o lminmanv@R | atateings selected from the group consisting of SCR1-3 (amino
acids of 42-234 of SEQ ID NO:9), SCR1-4 (amino acids 42-295 of SEQ ID NO:9), SCR1-10
(amino acids 42-684 of SEQ ID NO:9), SCR8-10 (amino acids of 491-684 of SEQ ID NO:9),
SCR 8-11 (amino acids 491-745 of SEQ ID NO:9), SCR15-17 (amino acids of 941-1134 of
SEQ ID NO:9), SCR15-18 (amino acids 941-1195 of SEQ ID NO:9), and SCR22-28 (amino

acids 1394-1842 of SEQ ID NQO:9).

Factor H (FH)

[0088] As used herein, the term “complement factor H,” “factor H,” or “FH” refers to
complement factor H, a single polypeptide chain plasma glycoprotein, including homologs
thereof. The protein is composed of 20 conserved short consensus repeat (SCR) domains of

approximately 60 amino acids, arranged in a continuous fashion like a string of beads,
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[ 0080] As used herein, the term"biologically active" fragnment of human
CD59 refers to any fragnment of human CD59 | acking a GPI anchor and/or the
am no aciworeinviBesh it is attached (i.e., Asn-102), i nclradiusgoiangessz agnment s
of the full-length human CD59 prot ein having sone or all the conpl enent

inhibitor a of the full-le 0 ndth erm

b or ogredrnied by b ufler At e the B ae Ear O H STkt of
mouse (obdela&RHIQY dBchy thhh%ﬁéﬁﬁme%)altmzk}l @gcam@?ﬂas ®b),andkaek ot he am no
acid to which it is attached (i.e., Ser-96 of iso ormA or Asp-104 of

i sof or rroBjetor fontbE pditegytamipadthagment €3bflndhe Ibreasenfc@: pf fab@n@i prafenlges P59
t h t f
Phe. 1 unrePEL Bl B S0ar ! el OF aP6E SERLk MLk BrbWhlbe BFbV et 2

sol ubl Q)lﬁ(ﬁﬂ@@@ﬂlhlh@ For@@BM khidh@e Boce@A Sithik€ SCRYASY, SORsINEG, 468 BEIRUICE 20,
conprises: (a) | ement receptor 2\& % 8ort| on conprising a CR2
pr ot ei rEash ngef ﬁago | bingyy toz distiichEsigeca wighig g (b prosime e N-fespds sitégher ei n

the iRPLL {aP0e E‘%Btt%lf @?co@%g%@%%atédﬁﬁ ﬂflelt .ﬁ?&d&?gﬁlo%otf%&%{ﬁ' 1§‘&§:%o‘1f?§78'[395 of

t he rot el n; and ortion co ains a east
one amfmgn&m chestbsité ToghiedmithimSERI 9 and12(93himddtm®f(:§d rédien.dandditiost is a
fu3| on rotein. In sone enbodi nents, the CR2 portion, sel ectivel bi nds one

or agtar Hialosonipinsdinding pasder Reppeips which ﬁl@&?%@ yitbiapdbhstsRs Pid2of C3d,
' C3dg, ag[é%R 80dr AcforH arﬁ%@fiaﬁ Gv"i’tﬁ MR o?the ﬁlﬁ@ﬁlg Qit&d §tr{19cufah1 an{ Vo

N-term nal SCR domal ns of I'n sonme enbodi nent s, CR2 portion
sel ect lfumtty)nb] mgfscnrﬁmvershmm dlaCﬂlepiDﬂ’[aﬁml fgt the cbmg:mrmnt mhﬂeloey:a@mt[yrodim t he

group co nS| ting of C3 | | -bound fragnment of C3b that
B ndb dattorE vofcRed S TR SEEEIH A S0 se ot vel y bi nds
EBV gp350. In sonme enbodi ments, the CR2 portion selectively binds one or

mor e C3 0089t SELh Y INO:B 1 BRALsShe AlIERhEH Hubh@mhdier Hhelifb sadségehddsef C3d,
i C3dg, Cad and a cel I@é}bound fra me%’éﬁ of C3b that binds toq%t he two

N-t er mieal s@wtﬁ&@WﬁgP@@t Greesga Net Bos&8):ediQ VaINO:Birerigsensnge fulhleggtive
enbOgRg%&Es% ’factt(breH g{%ﬁccf gcuﬁ e% &c% é?ee} Hégllym (¢ /S|w1Le\%aProk %c%?g?%eﬁgOdl ments,

ortion's |ve a SO S irve |nds EBV

gp350. 906989))HB1 tﬂiﬂﬂmﬁlﬂaﬁﬁzﬁﬁ@r H tsdstp,leﬁRZ ap@fotdcidy IS8 eCSEQEDYN ©|mre§wﬂdg@350 As
used herel n, "selectively binds" neans that a construct exhibits enhanced

bi ndi ngh¢ 8%44@@‘?‘5‘@%1 FRHPGCIdder @dd @f SBRE N§:3 ecrsesarnd ortqmafirgand. For
exanpl rot ﬁlekx%ﬁhhgﬁkgm@élgdﬁmnsa dg@ft@ ofSE qh@i dS:Qﬂ%s[)b'ﬁ:&toWI@h 1 Basobeen
as I gan a

altere a bin inity for a first t'Is simlar to the
bi ndi ngcalsf8iSnidtl yof GEQ IrENtﬁhﬁlcmees@dnd:mﬁ(fkachmfrmractdsel46+2|0§tof BE@aIEdNMr eas

the construct th WO 2011/ 14363 7PCT, 6552 has b red has a
| ower &PFESRAY te ghRaﬁ §€E%%%Flﬁ}% @ﬁt#ﬁﬁégﬁgéoﬁﬁ%f@ﬁg@ §IB ¢rethe and
ther ef okg1sbRS- 2D LESEE EPNE) S ze&ffesp&ﬁi RAENS! 1 RE RdSse fabRr H Jeaﬁedcle aafidoas
conpared to the binding of the unaltered construct to the two gands 2)

that a asghdt el SERIRINOEsolyegnendite thesterabpeptideradsedndpsidi h%l?-iﬂ ef first
S e T T T I MR
bi ndi ngsEEh 1D heD-BrRBErESORE (€ QORI UElind &idd83- BECAHBEQD MDAOIS candsponekesore t he
constr u2(ftamino acids 144-207 of SEQ ID NO:8 correspond to SCR 3, amino acids 208-264 of SEQ

ID NO:8 correspond to SCR 4, and amino acids 265-322 of SEQ ID NO:8 correspond to SCR

5. It is understood that species and strain variations exist for the disclosed peptides,

polypeptides, and proteins, and that factor H or biologically active fragments thereof

encompasses all species and strain variations.

[0090] As used herein, the term “biologically active” fragment of factor H refers to any
portion of a factor H protein having some or all the complement inhibitory activity of the full-

length factor H protein, and includes, but is not limited to, factor H fragments comprising
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"selectively binds" the first ligand as conpared to the binding of the

unal tered construct to the two ligands; or 3) that a construct which has
been al t ewodohialg3désncr eased binding to a first |igand asPChsaria®3¢ss2 t he

bi nding of the unaltered construct to the first ligand and al so has a | ower

anal t er gt st B d % SCRRA SOk TRt T ana o ey Bpopgecha nantubed
const r Ugburridgreesi N ek YraPhbtisherbdiead didselindd idaRAiIaRbwWIah ctitgn $868Mehehisgand as
conpared to the binding of the unaltered construct to the two ligands. In

cert ai rthehiobuienyitstive fiegnoantf Gxtand hashingior ororpof thie bellwfing peopedivst (lict

ComP ! rtEihg o ¢ e Ry g A RED Vo ndtnk & Poba e da b B SR s "

active didRGERNS)Hindid B endDB1i{IFEQ shulad¥6) (8) binlihgae télilir 1@1@1@1@6&5& s, the
bi ol ogical ly active fragnent of human CD59 conprises the extracell ul ar
donai n (31 bidirgro embogdnaci®) hgb icedaagm achiiitndP) Cabilersyacrdaration actyityoindsEQ | D

NO 3). Il?) 1ﬁﬁirb§tﬁlgrlh§gltr?éarﬁ+t%r¥%ﬁ}pfl]énp§1tggtﬂg)@ment i nhi bitor portion of the

construc ricses I"en isoformA (SEQ ID NO6). In
certain enbodl ments, the corrpl enment inhibitor portion of the construct
conpri 468914 Ihioat agiecakﬂeye agrowided a ﬁgmtdabomposmmse)n@&mg a sofstnen whérSnQ | D

NO 6). |n certain enbodi nents, the b|oI active fragne f nmouse
CD59, iBOFYISHIA LTS d8) %ﬁ%n%lﬁ‘FlF‘étcré?q %ﬁlo&fcoﬁﬁ’tﬁ’ég é[fé%g i soform A
I acki n@brbtteﬁl SHIE@NS N IQ)@%EB?O%GAI%C%}G % 1BEn IR DwNR) the AR CHSrEigH N

enbodi nents, the conpl enent i bi't or por ion of the construct conprises
full-] emgtaﬁnsrm et D! twe O ermnBl $SRQonBInN©OT e, CRA puaeinaind (bhbddi nent s,

h I bi i f th bi,ol II
e, SR LB SRSl SR BGRIDH 52 pphonleal

enbodi nROCR2 ;iohﬁ)nbsewca%l?@iﬂdy o€ bi ¥8red C RFTR taa‘fr@h@@s {iRthd freRfey m B
conprises the extracell dormai n of nouse isoformB lacking its GPI

anchor el ¢rasiating st ©2d, 103d%C3deqndp o tound mﬁg@nwr@%th@trhm@e@ém
1-relat \e&% I\g?er}&/l ﬁ@oda[ngs[%fzjdﬂ2 [ P s%%ﬂle é%?boléi%n%gntp etﬁ%tﬁQ poﬂ?qrn s%fe%%é’fguse

corrpl errent rece ene protein
menbr angndyainedr s €3 ghyesIptio flﬁgﬂﬁelﬁth aéledt&gﬁbmttﬁs gmpnbﬂsmmtg oA24€3dW0

2011/ 14%93g7,Fé%-[i{gPz?rl%oalgélloggu?lg%ragment of C3b that binds to the two N-terminal SCR
domains of CR2 and also selectively binds EBV gp350. In some embodiments, the CR2
portion selectively binds one or more C3 proteolytic fragments selected from the group
consisting of C3d, iC3dg, C3dg, and a cell-bound fragment of C3b that binds to the two N-
terminal SCR domains of CR2 and also selectively binds IFNa. In some embodiments, the
CR2 portion selectively binds IFNa. In some embodiments, the CR2 portion selectively
binds IFNa and also selectively binds EBV gp350. In some embodiments, the CR2 portion
selectively binds EBV gp350. As used herein, "selectively binds" means that a construct
exhibits enhanced binding to one ligand and/or decreased binding to a different ligand. For
example, “selectively binds” can mean: 1) that a construct which has been altered has a
binding affinity for a first ligand that is similar to the binding affinity of the unaltered
construct for the first ligand whereas the construct that has been altered has a lower affinity
for a second ligand than does the unaltered construct, and therefore the altered construct
"selectively binds" the first ligand as compared to the binding of the unaltered construct to the
two ligands; 2) that a construct which has been altered has increased binding to a first ligand
as compared to the binding of the unaltered construct to the first ligand while retaining

binding to a second ligand that is similar to the binding of the unaltered construct to the
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activation, including honologs thereof. Crry regul ates conpl enent
activation by serving as a cofactor for conplenent factor I, a serine

pr ot ease whi2ohv@b@aves C3b and C4b deposited on host ti $EHAIS2@N0F654 SO act s
as a decay-accelerating factor, preventing the formati on of C4b2a and

C3bBb, the lification convertases of .the ¢ enent. cascade. [0083] SE
DN et and Ao P B AR R Beurely PN B ig e & SR S8 e ce
AM no_afd Bdiipd? tEOhdafieR@REndtRict Rahd a@@ﬁ%arﬂep&iﬂ%ata%ﬂgm%@{vﬁ&h%s B&3 of

SEQ ID NGO 4 correspond to the mature protein, conprising am no acids 41-405
of SEQ alterendad inceaasedlipdingdito g firs lighied axconzmedd talthe biddimgioh theamialeredci ds

406- 426 of, S D.NO, 4 di h : mb donmgi n, d

A e et B g g e A SSRBRG 1886} Ruding ali AR P TRERG yERETAL ;27

donmi n-cob‘ébafe’d&o el Biadiak bbtherundRérad Bonsaiitine tikCiedsnBBzahd 3arf th&efdré BMeNO 4
n

correspo to SCR 1, amino acids 144-205 of SEQ ID NO 4 correspond to SCR2,
ani no adterpd coppgruey fselsrti gEnbinds \he firstdigand perheottthe sormd ligaadm capipasd 29 7- 338

of SEQ.D. , ' ids.. QID NO 4

corr esﬁié%%lm%é§%ﬁfap 8{|2-,§ C&ﬁ%@%(%%ﬂ?%gga nsrageglﬁ gggﬁg%gtég%eﬁts\’/gﬁ ations

exi st foonstivreisd fciloapesicipe pi celesn epbbdipepts the spmalethant Bihéhins podiod of st

mouse Crr rotei n or. biologica active fragnents thereof enconpasses a
Crry prot bi ol |1 t frag ts th f nm |1

speci e<CORMEICE £oMPHSey AFl- i maRsSESL NEK ) ¢ meuse RER AP NPS) dsterdt 11y

act | Ve"ceftﬁiﬁmhirﬁéntg%tls&) 1E¥eRiRiBidY JRh &I Sf thO cSREGEShprREY, SO ubl e

fragnent of nouse Crry | acking the transnmenbrane donmain and the cytoplasmc
domai n,biologicaltly mgive fagment o hmomopr(SEQNE, NOohir stause (A3 ENINQ@R) facofr Hodn
consisting of .1,.2 3, 4. or.5 SCR. domains, includin f nts of the
FUl - © eRatR edE s i Rei AR AV g EHE! 8 Pareh PRer EONFIEENC-THA bi t or y
act i vi totlefed triveh fHel drod pirabiRtfd 5HSEROT Qi BmidPR{A]2 1L76 0TS EAS RIS NG: 55, ReTR i S
provi ded a sol ubl e conposition conpri S|]g8 a construct, wherein the

const r uled ot taetar iFs@sning agidy?2 t3ADHPeMeRIDNQENL YR I BERIYcterd {dramogerdpr i si ng a

CR2 pr of,el f NO 1 a .bjplogically activ r eof ,

wher o1 2 1eHE SFEH NRyR-ab SERALLEUTIE T i 4ol AL SR b s
domai NNOf5)neefdiad cpibotRhdhts, @itthiloplcany actiedFaghient lem&IR2 A6 HESEQAD ai ns
at | east one am no acid substitution. In certain enbodi nents, the construct
is a f P iprebciddrom theswpw erpstingrehBSRs i Helanpo ads | DA0Ae) $QPel y bi nds
one or I Qt J 5 : < &\ L .gting of
Gaa, 1 I S (g R e B e s i gD SR OB . T
Nt er m(a@knoSERIsAORI N SHQ ORNO:BY) asd BERentbislbifactvos H (hinénoCle2dspldr I i09rof

sel ecti vel i/]%bi ngs one Qqr re C3 protealytic fragnents selected fraomthe

group cIiSiidPg)-dr certun e &en@s@g,bl%lﬂw%{fy(:@tw@ baemantfdymeA(SER 1B3b t hat
bi nds t\ntshe, i 1 R 8 5eR of PN@int}3isOd (affin AREiRbRBoMR ists of
2011/ 14@%3?%&/ A 0321?5%3 seloecfmtEiEvnglil; b e BBV D 3a0 T A Somists o

enbodi merbssists heeGR2ypdr 4tileast SelfastipyeNtermingd S(Ghdomainsof &c@8 Hor ot eol yti c

fragnment elected fromth ro onsi sting.o d,, i , d a
el - batiiS R SaHrePlr St aket Be S0 B Aot TR Fertr Haits Sl dofhi o of
CR2 andyraghse Neekgital ¥ekRWobiandorktidNe:- gl n sone enbodi nents, the CR2 portion
selectively binds IFNa. In sone enbodinents, the CR2 portion selectively
bi nds | FNa and al so sel ectively binds EBV gp350. |In sonme enbodi nents, the
CR2 porti on GurdeninsélcyveiphlsorEBY gp350. As used herein, "selectively

bi nds" neans that a construct exhibits enhanced binding to one |igand

and/ or | ngi ' - Lgand.  F hsel ectively
bi nds" [gg%ﬁ%ggﬁge%]&t n;h? © gﬁglgﬁg%lﬁlhg{ﬁ%i ég hgﬁgglgt?ecgﬁma t’er(%%elﬁgzeea bi ndi ng
af f i ni topnftarct aothprigs: (d)gamchpldmint rcepion ((@R2) portibe cinpdsing a &2 proteyn of t he
unal t er nstruct faor t first ligand whereas.the construct that has
oo o352 58 Nkd oh roslitalr kit foew nté‘q%rs%fingeﬁub@ﬁéf'@zwﬂa%s%mflﬂ%at

unal t enggd: gRFFLTWOIN-t@REhd REREI M And Mh@btl&r;ﬁgteﬁl?%& ;Hﬂ%tcolflﬁ)?én@éhtt' vely

bi nds" the first ligand as conpared to the binding of 'the unaltered

const r wetivator pdron;woher¢ig dimdsSR?2 ppritonapnainsan bastiont aphiaicit agsbaionalnt er ed

has increased binding to a first ligand as c ared to.the bindi of the
inal t ereitasmup TRe et adord & fRmioRR R TPabE o RgoHat NS a second
l'i gand grb@insitigat St ak@Eorhlen B HAVOMisH Bedf idbMEiddNThdse B pledat Adikhtdro the
second ligand, and therefore the construct "selectively binds" the first

| i gand as conpared to the binding of 8he unaltered construct to the two

| i gands; or 3) that a construct which has been altered has increased
binding to a first ligand as conpared to the binding of the unaltered
construct to the first ligand and also has a |ower binding affinity for a
second ligand as conpared to the binding of the unaltered construct to the
second ligand, and therefore the altered construct "selectively binds" the

o, L, " o o o o o Y B Y .




Conmpl enent Receptor 1 (CR1) [0085] As used herein, the term "conpl enent
receptor 1," "CR1," or "CD35" refers to a human gene encoding a protein of
2039 am rwoaeiide3e3ni th a predi cted nol ecul ar wei ght of PET/08E»11/036552

2011/ 143637PCT/ US2011/ 036552 220 kil odaltons ("kD'), includi ng honol ogs

t hereof.. The gene is.expressed principally.on erythrocytes, nonocytes,

nout r odirngs, bR BoRBRIES &5 5o 8 bRl bun e birbietine M e REE s o rast
cell's, jaghaEPIBGH, BEMBPHORY @M@@M BLRIIP idotyfedB! RRb@SIeM at
betmeeﬁ 1%% aggglgbolgopggg %ﬁr ce I?3%R1_iglfﬁgkné%ggg?g%en1for %?%cessing
and cl dar anwell of capapéreame factyy$ONIF2 entl bintagivallpenpyeitegnentRthervef dihevel y
regul ates the conpl enent . cascade, nedjates i ne .adh ence.anﬂ%

phagocy ot TR SO3G R BiouR L ERe 1 TS PIRSES RGE R0 srefne

pat hwayselodid@lly-tdtlvel fenpetents@REoRipHn@int a&0MBH § 58S a@ adPmaTidQ pasteths $h QiR
pepti de, an extracellular domain of 1930 am no acids, a 25 am no acid

t r ans meh®Fademaianwich as Anaan 13 Bndarenindiuman ledt ke demaisymepiedsts £ domi n.
The ext I i f has 25 potential N-glycosylation signal
sequené%%%ﬁgﬁgh%gwggl esC§8H% ort consensus ("SCR') domains, also known as
conpl ement control protein (CCP) repeats, or sushi domains, each 60 to 70
am no aci ds | ong.ImihensglomdicBrdteims! ogy bet ween SCRs ranges between 60-99
percent. The 30 SCR donmmi ns are further grouped into four |onger regions

t er med onmol.ogous r epeat.s (" ")., each, en i approxi mately 45 kD
sognent D05 ATEReRIRR sieRRR GutioghapednrrimoRlobus el BRI RS of | oy
three GRORhMESoSEMAM (BSRupGMRiNSoER6RIns AN Mitibbiy & eaRideiulif (BFR donai ns.
The active sites on the extracellular domain of CRL protein include a

C4b- bi mdélagpleisttetraneriv, comerisiag fwanideptifad Higlo3thainmpofgretidessanddwpridesiting ani no
acids 42-295 .a b- bi ndi site with.l ower. affini f or. in SCRs, 8-11
compri ARG BBt B A g i T L bR il bR o ¢ o
C4b i n 9€IRAeal’y<hdif i€ DAY t5 laNighBeianob e a1k Godd. 9Bachafall-1angeh Qe Modulrg site

in SCRs 22-28 conprising am no acids 1394-1842.
contains at least two binding sites for a specific target or antigen.

[0094] The immune system produces several different classes of Ig molecules (isotypes),
including IgA, IgD, IgE, IgG, and IgM, each distinguished by the particular class of heavy
chain polypeptide present: alpha (o) found in IgA, delta (8) found in IgD, epsilon (€) found
in IgE, gamma (y) found in IgG, and mu (n) found in IgM. There are at least five different y
heavy chain polypeptides (isotypes) found in IgG. In contrast, there are only light chain
polypeptide isotypes, referred to as kappa (k) and lambda (A) chains. The distinctive
characteristics of antibody isotypes are defined by sequences of the constant domains of the

heavy chain.

[0095] An IgG molecule comprises two light chains (either k or A form) and two heavy
chains (y form) bound together by disulfide bonds. The K and A forms of IgG light chain both
contain a domain of relatively variable amino acid sequences, called the variable region
(variously referred to as a “Vi-,” “V-,” or “V)-region”) and a domain of relatively conserved
amino acid sequences, called the constant region (Ci-region). Similarly, each IgG heavy
chain contains a variable region (Vy-region) and one or more conserved regions: a complete
IgG heavy chain contains three constant domains (“Cyl-,” “Cyx2-,” and “Cy3-regions”) and a

hinge region. Within each V- or Vy-region, hypervariable regions, also known as
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[0086] SEQ ID NO 9 represents the full-length human CR1 am no aci d sequence
(see, e.g., UniProtKB/ Swi ss-Prot. Accession No. P17927). Am no acids 1-41
correspormione11Y138633i gnal peptide, am no aci ds 42-2039 c@®CTASpaN®3¢562t he
mature protein, conprising amno acids 42- 1971, corresponding to the

extracel | ul ar domain, am.no acid 1996, corr onding fto the
CF ananeRBIP RO R AR SRS LIIE 188 156885 ERAVESHBIUIRY to t he
cyt opl agflGvaPMRh&work Fedibes FRr’ﬁC@éﬂe%?r ﬂfé%ﬁmsle &Nt @ﬁgﬁ%rﬂzav%,%am

correspond to SCR 1, 102-163 correspon CR2, am no acids 164-2
corres pmﬂw)ep@desmgnnsaﬁwnERa@d dgeQQQszr@ml tretélpéﬂhawmg Stdenaloamthm aC| ds

aci ds. PEOTEEGTL OV s ERIRDRY B B O LER T (ORRT RE ek B S0k b Ecrs,

am no R d&ediide hbIheordiRsnasial §ta1c8§88f tmrlg(}czm@ﬁhgigueﬁalrﬁ -th84 t}feogpe@ﬁpond to
SCR10, am no acids 686-745 correspond t CR11, anmino acids 745-805
cor r es et pretegomiantiganiowhigh ithas 150 el%wsl%bsn@eﬁ?@h de® enobeomicais dimenie aci ds

869- 939 0 t 0 acids
941- 10@'k%%?%%%%%ﬁ3§gggE@E%géga§%%% § é“ﬁﬁﬁégiggggmég?ﬁespon t&pSCR16

anm no geodiged O6ideddeh] antigeadpadinly fragrhéitd ¢ Faditi) aod aciTts flik3eni dO9Ec cor r espond
to SCR18, am no acids 1195-1255 correspond to SCR 19, am no acids 1256-1318
corresﬁ%ﬁ%ﬂﬁéogéma%é“m&ﬁiﬁéaEWW&§“F@¥@ 1389 correspond to SCR 21, amino
acids 1394- 1454 correspond to SCR 22, am no acids 1455-1516 correspond to

SCR 23,[089%]1NA s8fk dmbdaihfenlOthé GRIPoSTBRR gﬁsé%ogﬁmc@%}ﬂﬁ’elﬁ%e@%nm 1648
correspond 'to SCR 25, am no aci ds 1648-1708 correspond to SCR 26, anino

aci ds Xpogrisas7 J(a):@ccpreglpmnnlt 1ecepBER (@R%@mtmm Q@oipdising27/2R 2 @dteip of SEQdhd t o

corr oo AT 1% BBt it REnE! BERBE Whelitn BERRZoRh e T AR | one

exi st frakt tWEbGNiﬂérﬁﬁﬂlaQS@R &ﬁﬁimﬂ@tsthe PR 2Yi6RI; d8S (b)andniplah&it Astivaaitd that CRL
protein or biologically active fragments t her eof enconpasses al | speci es

and st rRertonseracad; finm thepgrou eensiseipg pfi hupiae Ig somipeSydilge daiman Igdsqtyee

Fragmenky Rl CRlouRL B Sh 0oL B018:1 SASE P05 FeOnANn B 4Rl ol AATRAR 18, 70

| acking 't Fansenb main, ncl
f r agmentosnadQ rchss RN Fd:dnaﬁalﬁtdnﬁgn@gs &gV Fal doynaind, a@d waersh el CRR pértidn 2, 3,
4, 5 6, 7, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23,

24, 25, COQBHHS?’? leastgone pgningypcid gubsutian i s8¢ Gpkodiaey theGRE PREieNt s of t he
full-| es'ange mgg Bf.@immtal%vw o%ﬁsﬁlc%r@léftstéafe]cfearfm&%}%% eﬂl&inl@ishﬂ ¥t

act|V|ty o engt h 1 protel 0087] I'n one eis
provi decBda 1@311g,1 bBag, mcndr]acwll{hoomd trogmentsif G baha dinstsrto die, twaMetermindl ISE€'R

CRo- pr GRBIGR IRy o RS ORTRerl GRoRe Ao SEEFYE Y Plngit SURGRQe] o
wher ei rst@ay% C%Eﬁt's Qéle&@dl‘h%hﬂﬁe %Poué%%ﬁ&sﬁﬂgeoffdjdsic%%é QhaRall- SCR

donalns of th rotein; wher ei n ortion contains
at | eashouod]éragmﬁmtcpffcﬁbdh@dmﬁtsno lthqtm N1t¢rrrsm1§%@@dmneaﬁ @R2tahféal@R2 portion

aroup. crey R R e e e et e T BB P g e rTesb t hat
bi nds td nidie (BVRolblyaE mﬂag@knt§%1e&@drﬁbﬂ§th@gr&&onélal@mﬁiﬁm olEREs, the
CR2 portion selectively binds one or nore C3 proteolytic fragnents sel ected

fromt r?@d@rC@u&O@@% gpgmpigpt §13betlet binds3el ghe tedy teramenl 2CEedenypueldCR? agdrent  of

C3b th b

sel ect |aafl/seol y[lg gb@%IﬁNQS@k i né%{gﬁn%mg%o’g IR??O%E%H% h%g rIIFNa'

sel ect iM&biye lambdammmes e CR2 ﬁ01€i3n peledtBelyybinds FANagaRIndl S @&lcﬁ@élg dirfdsom t he

group consi sting of C3d i C3dg, C3d and a cell-bound fragnent of C3b that
30l el

bi nds tPYse NNOPEER g im grtign Sémtlwbléﬁggl%’e&éépi veI%edhi nds
| FNa. 1,80 n@elﬁ&mcgzﬂﬁﬁg"ﬁneatnpﬁla%oﬁ(&ﬁlu ‘tﬁ e‘ﬁﬁgtﬂc\é@ lo éﬁq{;{}g%né Iﬁ%’?ﬂd In sone

enbodi nent's portion selectively so sefectively
bi nds EBW/ ogPd8&56asedl hirslorpetoanbficiieneldand. Fhee)(ﬁﬁﬁ)lep O‘Bd:lecﬂm’eLMDmds” can mean: 1)

2011/ 14}%&9{%%%%&%?% jh/has ggnzaltered has a binding affinity for a first ligand that is similar
to the binding affinity of the unaltered construct for the first ligand whereas the construct that

has been altered has a lower affinity for a second ligand than does the unaltered construct,
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sel ectively binds EBV gp350. As used herein, "selectively binds" neans that
a construct exhibits enhanced binding to one |ligand and/ or decreased

bi ndi ng twoaodiis@rent |igand. For exanple, "sel ectivel PCHiusd&I1/08&H2 mean

1) that a construct whi ch has been altered has a binding affinity for a
first li mlar tp the di_n; of the naltered
const r il g Tofpge plie 2t Cpr e Sakenebs e ep it Naedd Prestmia Bk ol ¢ er ed
has a |191‘4¥ﬁﬁ of thbnhtryeré@éor@trﬁ&qemttwogpgraﬂdst hyﬂla@s?e@nstﬁaet Wiigh hgygdnconst ruct,
and therefore the altered construct "selectively binds" the first |igand as
conpar edteted hak éncidaset! bigding to héiry rhl@amcease@nmn%ttpuhq binging lpé thewjlaltmgénds 2)
that a co str een .alt in irst

[ gand SENRkEEPe T e RESne EHE e P e i PR PP B e 1 o
|'i gand BaMudihg of @k ahilkdted Edmghdtdo R RcsrICRNdd] dndanétefoi@theicdngiet | ar to the
bi ndi ng of the unaltered construct to the second |igand, and therefore the

const r ustlectyglyekings, dhefigst Heand asigemppyedito rhedaam}na@f dsmpaliced eqnsithe Bilidi ng

of the 0 uct which
has beegjiag.4‘(glt;“1 seg ﬁg@g‘f#c%%é@ﬁ }E da%elm% F"%@P %Asegm%d"? @oaprﬁi)‘tét ed to the
bi ndi ndigahd aheomipratd @rtke bindingt of uled uﬂaﬂlefeﬁe:oﬁuftﬁ:t td uhgﬁrml ligmel @aldsdsdias aa | ower
bindinqgafflnlt for a second |ligand as conpared to the binding of the

unal t erl@yeiyAding gHiniyygor peccsnd gehd 4568%?3“‘&&8 theRipding Péthenealarrﬁ%r ed

const 1 yoh R LLGE s¥@hy h%hrﬂfi %nd tﬂé?eft)llertﬁé altdr8RRshsBRd "Q&Ectfvlaﬁl lﬁﬁ@so @ﬁie hfsg and as
conpared to the binding of unal tered construct to thetwo ligands. In

cert ai digandoad nwnhs secbhrbhgzmdsis rcastpated ta tHelgnding pf bt @nalter¢dhcastruoctito the

enbodlnen |nh| ito t|o t he. construct conprises
FuL T 1 aRGU et SO SPDPdmET S PR 6y pRh urtear B SHBba: mont o, ¢ he
conpl erE%EHodirﬂé’ﬁt@'tﬁ&éonﬁ}%ﬁlbﬁr&cﬂdﬁatéﬂ%rﬁ&%ﬁ ﬂhb'@@)ns‘t:r‘ﬁmdnﬁﬁﬁe@alplg%r@&irp@ﬂ Iy
active fragnent of human CR1 protein (SEQID NO9). I'n certain enbodi nents,

the bi dliggeically- yctez@tfragelenr greehtIn gertdy nmhorllm.entfr tedp prateinges beadegienlkyr om t he

group consistin 1-3 (am no i 3 SCR1- 4
(o ho L7 B Geergiraigfons P REudibrngeCa i e Rl Bemib I MiparSe | &
NO 9) , I2MRE: déndia i b@sedeGdsmélfse 4803 s B8dorRdin SEQudeDgMOaf) mobsRgB4 E& (am no
acids 491-745 of SEQ ID NO 9), SCR15-17 (am no acids of 941-1134 of SEQ ID
NO 9), 9BERIK- 18 (ami no acids 941-1195 of SEQ ID NO 9), and 5CR22-28 (anino
acids 1394-1842 of SEQ ID NO 9). Factor H (FH) [ 0088] As used herein, the

term " conpl ement g “ac\?eﬂdeaf:tﬂf?@VFﬁ " or "FH' refers to conpl enent factor
H, a single polypeptide charm prasma gl ycoprotein, including honol ogs

thereof. The protein is conposed of 20 conserved short consensus repeat
(SCR) do6@i]nss wid énprntriroxlilentatred \cobt emomdactoi,d SC VAT r andg €Bbi(Qobraf omfarneous

fashion,like a.strin WO 2011/ 143637PCT/ US2011/ 036552 separ at ed
by Chorbe pereic b bmplnRai AR Bhg s L AR e B gl b R cop,
accel eraihgs ¢he Cﬁl@C@E@fD Nog 13 fbﬁﬁ@@&élﬂﬁleiaadrf&%xyer@e Q@&V&frﬁ;ﬁ&ﬁeﬂt@b%) and
acts as a cofactor for the proteolytic inactivation of C3b. In the presence

of f actc‘@rnplqnerpr Btlcém 19@11% mef Rctlys ClVFrPé%Qeryertrﬁetlheamb@a@f agtevaélna C3ina

i nacti vat, on. as at ast three donmi ns
(oo SRRl of ick SR GE oA Lopl W bEEEY S BIBRRIoRIAIER SO™ 0%
site OfFaEﬁ)@lHDfesidtalﬁt ﬂdﬁls&l&r&o&l 1$dtlbl'tﬁ:kec[ @b the hélivﬁtytdﬂ@a&BbI SrORebAd the
N-termnal sites hind to native : the second site, located in the mddle

r egi on @R cemarigicarly 18V % theCd rréCéeed ﬁéé&r@ﬁt@pwahevetmf IE3P LI S50RP- wi t hi n
SCRL9 ang () tpéf PQ:?%II]Q cfet.{'@lg%golc{: 2050 re Alpe)@r%g‘l V&; }tBEP }]I{ gg&qgeaﬁgg@o "SFHQ ntains

bi nding sites eparin, are |l ocate 12, and
SCR 20 cﬂ)cﬁnlﬂgmtcbsreqhbr&ncg &V F &pnmiiht Imdnloolsé cobbrat(Neja&abudhia) dvas gesirted Sn

Struct and f ung naJ yses have shown that t omai ns for the

conpl e H%mgﬁ'{hi:ttﬁ olr/ll)??eﬁl?llltaf g&Pafiﬁ%YeéirPrﬁnaaW PGt cfoaiat‘ﬁi“ﬂmt fREOR] r st

Four N-p,gF WA ABERS G ATRU 9?(26).12775—779 (1994); the sequence was deposited in the
GenBank database under Accession Number U09969. Both the Fritzinger et al. reference and

the sequence deposited in GenBank under Accession Number U09969 are hereby

incorporated herein by reference. The terms “cobra venom factor,” “CVF,” and “C3b
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[0089] SEQ ID NOS5 represents the full-length human factor H am no acid

sequence (see, e.g., UniProtKB/ Sw ss-Prot. Accession No. P08603); SEQ ID
NO 8 reprwoentisi4sdse ful |l -1 ength nouse factor H anmi no aciPdTASQUe08&5E see,
e.g., UniProtKB/SmAss Prot. Accession No. P06909). In the human factor H

sequenc 1-1 D NGO 5.corr ond.to the signal peptide,
BRI (N R P T (U S R R S e TR s
Wthind na{tgt(@wpoﬁ@hn@cﬁlﬁg fs2deBALQS inFERhRNO B, ‘Fahéepapnd to SCR 1,

amino acids 85-141"of SEQ ID NO 5 correspond to SCR 2, am no acids 146-205
of SEQ dhmran@rizatpurafdgpend ¥ wb8CRM Anionbykied protediisOiop RrapeuBEQ@MEeNEntS

corresp EQ I D NGO 5 hres nd to
SoR o° RRAebE Tl CREn PGl G185 1P TR, B [ Ta0 S S

cor r espefeeknce. THise BB conppibé fRdteiddld Tt thead B ds 319 C1234inal reﬁE@sl dP NO 8
correspond to the mature protein. Wthin that protein, am no acids 19-82 of

SEQ | D (Noveredeplagasiowitiicersesgemling CYH segueaetsd §0§Bh>1b431s sorsEetably NO. 8

corresp 0 SCR
cort eS8 Ayu AP BB O RS Pl SSRGS peaN e S
265- 322 1afve SEQ BOIhNGCh Geraney sheped gaitial B6Rahce dotinacsivatislebyfaomds Hhiat Ispeci es
and strain variations exist for the disclosed peptides, polypeptides, and
prote|ﬁ%o“%mﬁmFWﬁPC@@%denﬁﬂ?ﬁm%th%ﬁ?b%?@? active fragments thereof
enconpasses all species and strain variations. [0090] As used herein, the
term " Bpgd@ah Ak Lléi)e@-f:ftﬂevc%mﬂo'éﬁigﬁ%ﬂﬁlpﬁges BShQFudd WIRE&h$hd QndiyccPortion of a
factor H protein having sonme or all the conpl ement inhibitory activity of
t he f uldonipeingt Haf aceropleidept recapitor,2 @Rﬁ)mndimnct@mprbmg a GRAptot¢in wif SEQ Ko,

fact f t 0 143637PCT 1/ 036552 1-4,
S?Z%S Og_ I\Eb lrét;;%srga(%oglcg {V%If%%megeég e_]o_g reig, Fhe # p San‘%}fns gﬁg;ssf the

nat ur alfiryr Qe tdriiighl fSER @SmdinObf the @RMEIIbteilIah@ of).CVAS. Hededd diftshdimersist ai |
below. I n certain enbodi nents, the biologically active fragnent of factor H

has onehefRamogics selegevely pinskiiong obm@fﬁs@% peogeolytio fmﬁmm&ﬁjlqccﬁdcfrqr@é&q ive

pr ot ei I t (3 i ding to
siali cng<aé§1|1%(|ltl¥DC)n(S g§1§%l Q&' 1&? %g ;tr;’ggt% 2 uﬂﬁ@l%é&%ac%?gb t@?t% dB r%lge to

cel | ul atvoiNvte@iinal S[}RC(ﬁﬁﬁaﬁﬁs of(GR2. bIMrrmg:rﬁbbdmﬁéﬂt@gﬁmS:Rz(pB)ndﬁSdaleeﬁveﬂ@ct or
activity, (9) C3b decay-acceleration activity, and (10) |nh|b|t|ng t he

al t er ndtiIYeTESPIBHEAPT R iR POTY 1gleqie E’Fﬁ’é‘ the goup contiging 9f £36r ovi ded a
sol ubl g 99 'gt re &{?Inpcfdnﬁ'ffh n?enf?@ﬂ”@éﬂ ezaﬁﬁb mrtﬁé Avd ReeGRRSLSEE!
conprlses a conpl enent ceptor lf portion conprising a
pr ot ei rdon’iauﬁE@GR) M@ dlscoseleatibely IbugiscEB\I’ yp3dt i luaofne agfmednmdnlme thed®R2 wher ei n

the CR2 portion .c ai ns at Ieas the firsf two SCR domai ns of
t he CR®9 fﬁ‘t‘fmfglﬁt? ‘(dg)onkaF MRFet e P?Pt?%étl%f%g%“d‘ﬁft ?ei f‘cnd]ofn P5itHSEEP | east one
am no %hgst%&gb&tawmsﬁg cha% SieliL) c%mg{hdﬂ?raglﬁemtol@@%tmﬂ{dslt@Ehestevloer@tI vely
bi nds one or nore prot ytic fragnents selected fromthe group

consi sttﬁmgndeQ&domm@Sd@CR@@dg alsaneleetivedy bindo i fh&gmrﬂnh@ﬂlr@aﬁs theat bi nds

toth N-.t CR.d i f ! t
bor 1 or REpabR oFry s TR SR, T S eabosh B 281 e ERO MR e i ect =
from t hen@1eNe, maRKoStict@vedy biadd EBVCEH30. GBctone afBodmests! theaRbdrfiggment  of

C3b that binds to the two N-term nal SCR domai ns of CR2 and al so
sel ect isglryvaly hnds EBY gip280 Asiused berine nistyg vy berdst meamsphatmgronpiayet

or oo SSFISFHARRPORAR PRSI BRI At AT RELAEARRL IO
bi nds texainbk, t'wiechivél Ibmd‘s’abarﬁﬁaard(lb‘r&iaﬂs coifstiGE2whioh had B&n&ﬁb&dthlay el y binds
| FNa. I.n sone_enbaodi nent s, portion selectjvely binds |FNa. In sone

enmbodi ridpiag akfindty depn {igst %lg%i t&%tué élfm% foythpbHWEng HNgityRbthg I“%“f‘é%cl ectively
bi nds '%%}{stﬂfe%?oqthé ﬂrsmgﬁldevomws strﬁ%%zgﬁgs B&Iht féd%%ks%w&%kﬂmglxnds EBV

gp350. used herein,  "sel ectlve nmeans at a construct hibits
enhancdhrmsm@n@ggmmhbmed@mgmnduamdﬁamnﬁamtaadddmﬁbndhngh@ﬁdaommﬁt@rent

| i gand., For.e le, " ctlvely bi nds 1) that a construct
whbon aaSeneh e g e o imbareans My To T Gbnilied FuBRik A i s
sim | areybQighh; Q?}ﬂﬁ’t DeothErWRivh Ris BBR aHARH hel i‘%@reﬁ%%ﬁdiﬁ% td Ofirst h ardi T St

| i gand whereas the construct that has been altered has a T ower af inity for
a secorid chingared te Hgrbinthes of the voalzdredeadiredns thedost ligand whilerethiping t he
altered construct "selectively binds"36he first ligand as conpared to the
bi ndi ng of the unaltered construct to the two ligands; 2) that a construct
whi ch has been altered has increased binding to a first |igand as conpared
to the binding of the unaltered construct to the first ligand while
retaining binding to a second ligand that is simlar to the binding of the
unal tered construct to the WD 2011/ 143637PCT/ US2011/ 036552



second ligand, and therefore the construct "selectively binds" the first
| i gand as conpared to the binding of the unaltered construct to the two
| i gands; WO 28)1/M4B@&@V a construct which has been altered Ra3/US2CINO3ESE2
binding to a first Iigand as conpared to the bindi ng of the unaltered

construct .to the fi and .an ohsa d|n affinity for a
S otony Hibihite Dechud Reand RRGS viRtag R R nE e e et el tabinia Pacy 1o ne
second det@aNtbandndiRgsRtome cgﬁgem@{ tseleev P BB Ut‘BE firf Gle8d Ad@mpakidds” the

first ligand and not the second |igand as conpared to the binding of the
unal t ertb@lbmdmstqf tlest urtalfeteH sonsionct foghatheo ligandseartithmt e wbodivetwhish hakbeen

constru rotein,. |ln c tal n_emnb

o br coerednd Ry RS L e SR B ERRS P Rbilper iR &ES | o

NO 5) QonbRuts e thSER NiRaMNCiri) alf@kdsariower biRd@enEfaity PR eeione Niksnd dshe

conpl enent inhibitor portion of the construct conprises a bi ol ogi cal |y
act i ve opwgradie therbipding et (hsea}allt@eqhep@}ru@trt()rﬂ%@éor%& ahgpfeateor H In

cert ai $ 9 H
A R

aci ds ke Bﬁﬁn@fofﬁﬁ@ﬂaﬁeﬂ&@&hsmﬁaashétt\ﬁo Dgarfdachocteridu( afbsimants dhe 21- 320 of
SEQ ID NO. 5), .  SCRs. 1-8 of factor H (am no acids 21-507 of SEQ ID NO 5), and
SCRs 1@85t8fctfse?c@161r0nmr?t§1ﬁ1 no acids 21-1104 of SEQ ID NO5). In certain
enbodi nents, the biologically active fragnent of nouse factor H (SEQ I D
NO 8) iGys Igjsg;;,tngg ;;{eom,,gm,gr oup consisting of SCRs 1-4 (am no acids 19-264
of SEQ I D NG 8) é 1-5 of factor H (amno acids 19-322 of SEQ I D NO 8),
SCRs 1-8 of factor H (am no acids 19-507 of SEQ ID NO 8), and SCRs 1-18 of
factor H (ammiooaciddssid@esinGR20mvGEQ nDeiai8)binding eepartirwaetipodisment s, t he
biologically active fragment of human (SEQ I D NGO 5) or nouse (SEQ I D NO 8)

factor j i al sts
cosent | 05 BRAER R et bitlipeiTRRS, FPBO RGN AFESABhubebBIRLS B
i ncl udi(pg Exampdx aﬁ‘i]dbﬁlﬁealta meatsdr ofQR 2aimihb ecilliréssdue® thab areAmp8rtait,fol0, 11, 12,

13, 14, .15, 16, 17, nmore N-term. nal SCR domai ns of factor H,
conpl erhirdinget sagh0h FhOIS‘F Bg@dﬁsw[hde 92e pf BPPURBINRSF K 15sidves Aoimpargnt for

conposi : (a) a
ol eri o S por e B b En e B F TP KB o o 1

or a bigpBoQilEdel yr @éd)i ve fragment thereof, wherein the CR2 portion contains
at least the first two Nterm nal SCR domai ns of the CR2 protein and (b) a

conpl e tivat ortl on; wherein the | east one
oo’ AaTtp1dh e hile: BRAbe s i BroBfe e e HR2GRL PRI o Riing o on
pr ot ei NatefAcABRRIN Pf, Rqedmggrmas Sso| R, & 40! RES] Y64, It Ya8! RYRIGRACHATH SENT
have al so been identified. These corrpl ement activators VO

2011/ 14883pET2UR2edugselResmmed ie bedaportt faartke GB@ HB Yrigp&d) kindingar i ous
I mmnoqn%?a(ctlawlgtl r%)t t}% E I(ﬁ% 0 Itlpecég H?]]q %%@19 rac%%%%Pe] ﬁlr}@@ EQ’I human 1g

i sotype use 0 iSOt ype as well as

cobra vesnand &eU Qfee(j@ﬂl%)z)andmcﬂue@ |d@’@l‘1ﬁﬁ1|eﬂ Yo B&Imp(ﬁ‘taht’ 21 mmnma ®@afdinglhe
conpl enent activat i n activit rot eins has been |ocalized to the Fc

domai n.intPHEtER W@ﬁ égR%%zlS 5&?1 f%@gﬁ@ﬁt@g‘bﬁndc%% sérdaRle gt i vat i ng
domai nRGRRa TR %L B R U T L
I mmunodT3sberd CR2-PBAM gp I blndmg interaction are S42 and K50 (see Table 2). Res1dues

determined to be important for the CR2-C3d binding interaction are 19, R13, Y16, A22, R28,

Y29, C31, S32, G33, T34, K48, D56, K57, Y68, S70, R83, G84, R89, H90, D92, S93, A97,

T100, N101, S109, and S128 (see Table 2). Residues determined to be important for the

CR2-C3d binding interaction but not the CR2-gp350 or the CR2-IFNa binding interaction are

19, Y29, C31, G33, T34, D56, S70, H90, D92, S93, A97, T100, N101, S109, and S128 (see

Table 2). The amino acid residues determined to be important for the CR2-C3d binding

interaction are likely important for the CR2 binding interaction with other cell surface-bound
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[ 0093] As used herein, the term"antibody"” or "inmmunogl obulin” refers to
gl ycoproteins of the i munoglobulin (1g) superfamly of proteins. An

ant i body w0 20mm48@gl obul in (1g) nolecule is tetrameric, PCOMASROIZI0BEFS2 WO
identical light chain polypeptides and two identi cal heavy chain

ol ypep The e l.i nked et her i ul f{1.de bonds,
Do Bated fieGsnte men s OO b3 ety e CaRard R roarath P e Gtibha. ach
full-1epgsh thtgcr@ltewl %&@@@ﬁ@?@hmﬁﬁ%ﬁht&é@ﬁo@d AdiRNG, §i16 6521 Rogasspeci fic
target ‘or antigen. [0094] The i mune system produces several different

cl asseK4f, Ky, 68 SRS, é’s%g algbR%é%t)causemhﬂsgdmmga dogresidyey arbglEpOIItngorand | gM
each dlst UISh ul ar .cl ass e ch pol.-ypept i de

or esent MRS Peitin CR 4R G Far B T JRE S BPBAPER (5 1 oune
in | gE, regaiayat bixo of rabiRchfitibsk g&ltlaﬁyinwaléd) inhprooel i thrigetigMaplbiiteofahe at

| east five different y heavy chain poI ypept| des (isotypes) found in 1gG In

cont r as¢R2 P%Péf%rr@%ﬁdﬁorlqt]@ﬁtc%]ég%ﬁ pol ypept i de isotypes, referred to as

kappa ( r f
ant | bodu10ofhe BERARY JheilAlBFps LB IRUIIRG o RSTE RIS BRI o e
heavy ahautions[if@a54aridns h@ﬁol’ﬁ&ldﬁ@ﬁﬂ&esﬁﬁtﬂ@[‘tﬁﬁtﬁﬁr ﬂlmlﬂdl@mterhxmohs béteiceher x or
X form _and two heav chalnsH%¥ form baound together by djsulfide bonds.

¢

The x W%é%ﬁmﬁé 1G& png H&ﬂ/ﬁrg&2t?né&§@éiaﬁbﬁu 951 & el at i vel y
vari ab'c%n@ﬁcprﬂen afddqta%&qygn%%%mp%tén?qlhtmf%r%ﬁttﬁ_@t&eﬁ@&h@%ﬁ)wa%&uS' y

referred as a Vx-region") a domain of relatively
conser \pigsialngnal st (d. gs expite o€ asﬂarmn:ttioel()l stilwblecton gtearse of &@QRQ (afgetmggl on).

one or Sroirs et HSTAERELFea RENG: BT ROREA )y TR B RENBY o
const anys domg 218 06 | BHiland US Paent PuiidtiooN3: I%V%@DS Al dalﬁofhk/l'ﬁgl@ afe€gi on.

Wthin each VL- or VH region, hypervariable regions, also known as WO
2011/ 143‘8317@@1%&15@01&“%@5523 conpl enent ari ty-determining regions ("CDR"),

are int se n relatively conserved frane '"FR").
Gener alPyFINER0ST PLERE pit Bt i ioheF ORRHFE el HRORES (OSSP OREst 1 ce

cont ai flﬁtefa@tibn bEtwass CR2raea aGhetiAe hgmﬁdﬂ] likel N@ech€st Gaibagding Q@fmtglo@ aR2t he
pol ypeptide: NH2- FR1- CDR1- FR2- CDR2- FR3- CDR3- FR4- COCH.. Toget her the CDR and
FR det dphihdespepidictligaad whileriaggingilg bigding aftinity foCR%@rll‘@Gﬂtﬁf Harly S| te and

t hus,

bi nds. Egcﬁaﬁgggﬂrfr%lt%cgﬁggﬁas 3‘% r?tﬁedrllatggn btt (iaeq'?t onO n%?)rftggtl I?A%actzla&nitae%lgdgg no ecu es

Cl eavagesdlofyed, sid€67 in (EEQB(S\EQIIDtm@ Ipratl (h&sl@ redpaitiie ndidy aéfitywd GREfE cal
ant i gen-bi ndin fra nents Fab')_ .and _an_ "Fc" fragnent or Fc _domain, so

named Hetngee Ty % aying 1 %a 1ifipay forgisoryd IFN osBRpAngRtodMmBhY s, t he

CONPOSi hQforf HRdRChetbGRNRS 1M tesidREKED And RSO %Qﬂﬁkélg%dd‘cg %Blﬁ@lﬁ (a) a
conpl ement receptor 2 (CR2) portion conprising rotein of I D NO 1

or a biabfioigy ol RY fadtNeevlitedgareny itt biedmgfaffivheioe Cad ahé gD tpwhang@d cont ai ns

at least the f] termngl S i f rofein: (b) a
corp! orHEnge o Yt TP ERe SERCETEN o b gr St CoRsPet hboBt Bofutmn
l'g i sotypeaGt 110510 WY, Argi $ 28twiRgikMy( e8Me, théBiam gl BihiSPsiOR2 &Y (19G3) ,
nmouse | gM Fc, human IgG@ Fc domai n, human I gM Fc domai n, nouse 1 g& Fc
domai n, %whm@@nggwgmlmfﬁnm fqudeep th@hmdportl on contains at

| east Ct@f? ovige f(:jrel‘%uatr)ggollu‘tlﬂgl 5 OS1 OIISSOC%e ?lrsrtr)lo%.I crgrals erelcﬁ% pOI’tI on

sel ecti @blns Oné or nore &%mBro eolyfnp 1frgagmans se}f SPEF from t he
group GRSt tatgp@des Cad.a doipltgnerCasle toaB(dCR%Ip(brhoﬁ)@bHﬁﬁnilﬁQlmPr@feniﬁb t hat
binds to the two N-term nal SCR dOITB.I ns_of . In_sonme enbodi nents, the

G2 porSHHD M4 oF P RHIJE B SO EBRENG hEE T MBFOTDBF AT LT G FRIE: Sl et ec
f i : :
Cab 1 har bRl RO otk o i HRorc B o i3 oy 2oment ©

sel ect imedwatbi prdsozBvhegg 8 Bz CRP psmm wmﬁdlanmattmnemmmﬁd pdrstituvion. In

sel ectively binds one or nore C3 proteolytic fragnents selected fromthe
group CGHINSHIRY gl%ﬁl‘n”@éltf congigeey 1s gt AP [ eame GBRAHMF RIS SHEFANSEYCt C3h t hat
bi nds  t@iebfigel{ BRdNd S BriRdre %@%rgfé i@ $ra gftlegg%u?-@&s%lo§91n§% 8Fhds\Ehieeli nds

| FNa. In sone” enbodi nents, the CR2 portion selectively binds IFNa. In sone
enbodldnmhﬁgaﬁhﬁy@%ﬂﬂwnonEBVS@B@@thM@hmeﬁMndsn@Emhhamﬂmahaceke&wﬂy|ver

bi nds EBV gp350. In sone enbodi nents, the CR2 portion selectively binds EBV
gp350. As used herein, "selectively bB&ds" neans that a construct exhibits
enhanced binding to one |ligand and/or decreased binding to a different

| i gand. For exanple, "selectively binds" can nean: 1) that a construct

whi ch has been altered has a binding affinity for a first ligand that is
simlar to the binding affinity of the unaltered construct for the first
Ilgand mhereas the construct that has been aItered has a |lower affinity for

o - o I " I Y 1 T




WO 2011/ 143637PCT/ US2011/ 036552 and therefore the altered construct
"selectively binds" the first ligand as conpared to the binding of the
unal t eredwoOansl!H86sV to the two |igands; 2) that a const PaEiUSeMil®Beshas been
altered has increased binding to a first ligand as conpared to the binding

of the unaltered consfruct to the first Jigand while retaining binding to a
second IPGAAENE REOTSCS PRTAYIG B ME HINTFRG Bit doRenalPant eraadatBastsduct to
the Seeﬁﬁtﬁn%hﬂﬁlﬂ fortBEV QS@fﬁJ s%g{ Edaﬂﬁ%ﬂty cofi§il Rt LM iRLS o ohbe
first litgand as conpared to the binding of the unaltered construct to the
two | i gamase (Brpr@eolytiatragmemnatd E8YV g@iiSOhbuhdsesheebindltd er e rhdised ncr eased
binding tg a first Ijig%and as conpared to the binding of the unaltered
const r Jupdipakipgyfor TN | apmegHtodinagth s conpisigd selpethighnlynds i lENA Y or a
second J{J : C 1 he bkadi t .10 the
second Onggﬁt ,lﬁcgtr? ?ﬁgﬁe 8ércf;b1%1ﬁ1§g gf@gﬁgr g%ené%}?%%{@'}glgfeg t“fé\%%‘{e P Es1 t he
first |EBMRE3301dINnaimd srabsEmentd, the gamntiuaissetotipay &thds @ THNo bidBBWgep360t he
unal tered construct to the two |ligands. In certain enbodi nents, the

const r Jt dpes not piigite AT Brsoediaed biinge3tfinit ferave aF mort €3 PrefeolybhiiRenes-

acti vatyr, r.t i on: ] ' :

b1 ol ogi Bapfy oSy 1 EANAI Wik ORThATS Y bRk Bbt & bind to o

pr ot ei rmadkedated bigdinglakfymiacfor WeN & aag) oBNér hberEDprocoipic fegemdatsman |1 gG , hunman
| gG Fc _domai n, human M human | gM Fc donai n, nouse |1gG3, nmouse | gG&G Fc

| g . . . > |
domai n,[ORtIdE ceinip camhadimsinse thed iR FRodoRaPHAINEableast yap ARG IS OYIPN [ 0097]
As usedy Qﬁhﬁﬁrﬂy acid ' sfaBE E’@leet&cfﬁ{)ﬁl t}{ggx%ﬁﬁ})fcéﬁéi&{ng of: ST Rgéﬁﬁm S3b K&pora)
refer to the non-toxic, conplenent-actfvating-conmponent 'of ¢obra vVénom
Li ke natet ald K6Dde aentdimgmbodiarnS3the (RZpqrHecdidaibiOnt 183} two nmimosacabnpl ex, or
convertase, wth conpl enent conponents_ Factor B and Factqr D. Thi FBbD
convertsélgglt}“éonéélb%g@m@fac FIgHE palcy ReaiTo the giode o teeyTo ?%p%gé,_i%‘l via the
al t er naj oV R 56004 SNERE7 ARLENAY emEVHRRRC ARG B&%ioh Sofidint Af 1ehtt Giss St ant and
is therefore not bl ocked through the activity of Factor I or CRl and can
conver tanneantig saii%tohs phe @Binp ecid3eada: €kecfaddgme thesgrowpeaissstiog of:G3b], C3a,
SC5b- 9, n F or | eavage pr.oduct B all.extremely high in
et r direledur el Kok n B Koo BEG ARG ey TR P Bre ARt cobr
(Naj a ka@tdrindaciRsbitRAIs @elan Aol dczd RG8He se@dctdd fr@m"tﬁ@él%ﬁ? t:@i{sis(ﬁhlg'&f:ng_ and
derived primary structure of cobra venomfactor,” Proc. Nat'l Acad. Sci.
USA 91@9&), RBO7KRE1. 7570, KPOOY§4 andhik6'5 dy gertaie cbedigapiss tedeR? portine cortaBank
dat abas nder i.Qn r 9 . th.the i tzi e | .
refer enag éelé%%(gvet @nge/lﬁg 2“318 gﬁtésle}%lﬁgog% é %)ne%g}%r? a@ nrg%lﬁlﬁe ?JCEJ %erdzfl %gglgeﬁ%ﬁﬁ Nunber
U09969 m@hsisther &bW i 1NRA6pK4 RS, KE0.eY 64 id KeT.ah eatsn erhbedib@htbthe @RI a venom
factor," "CVF," and "C3h WD 2011/ 143637PCT/ US2011/ 036552 (Cobra)" al so
ref er tROMRILFIERITVAL 1At HE aMmére dhpisHiuHgNBat@YRHER? 866 Fesith saleeisdpioahent
compon ROt 1cORG1 1S rj i it 7] . al .,
" Funct ﬁfc})‘%\ %\'I%ué Eg%séégﬁlé rOEf'z gtlltli1 bﬁ§§f@ﬁd rgrggslg(? ?ﬁ%‘rdg ti\?éej6 n7| 0 %1 E%%E%érﬂﬁ%?l%ts’p rot ei ns
f or t hehaf®atpoctianorunkadmenicadeqevedt amino acldesubbtitptioSatan amimuavdd residue

33(1):105-1 2009), which.is | r pQr a rei reference. Thgse
hybr i dssegawé?ffé{y CILH %SﬁSHnw# R RSeTkT P BakeB Haiad 1_%9? ey BLBE of s
vere rephacsdbMifnlnGohE 8RN THhAGWEVIr S BHENERS six Bt Rvay RhindSicfpor med st abl e
convertases that exhibited C3-cleaving activity, although at different
rat es. sNestithigonseaapierdoase vaheavbdit@ions Botdny ob theeaboas embstiowet, harat leat

resistance to_inactivation by factors H.and I, .allow them to deplete
conpl et tvxfon thﬁ ?]ursg}(% X oy seven amino ac1cfjl sucti)stlt‘utlons may anon—conserva 1V

substitutions.
[0105] In certain embodiments, the CR2 portion contains at least one amino acid substitution
at an amino acid residue selected from the group consisting of: N11, R36, K41, Y64 and
K67, and the CR2 portion has decreased binding affinity for EBV gp350. In certain
embodiments, the CR2 portion contains at least two amino acid substitutions at an amino acid
residue selected from the group consisting of: N11, R36, K41, Y64 and K67, and the CR2
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[0098] In one aspect, the conposition conprises a construct, wherein the
construct conprises: (a) a conplenent receptor 2 (CR2) portion conprising a
CR2 prot ew020f1/1886371 D NO. 1 or a biologically active frageEniS20iheseEst
wherein the CR2 portion contains at least the first two N-term nal SCR

domai ns of the CR2 protejn; and (b F. sone enb nents, t CR2

e oo g R DL o ERGy Wr Y s 0F 8Ty e Fabeyileninine O cov ed
from t he @R tfANR 18k ekedmikddeid! ﬁmguuo%qgan athoackiabidhownd darpanent  of
C3b that binds to the two N-term nal SCR dommins of CR2. |In sone

ermbodi rtengup chiesitiRg ofo Ntlil oR36 il ficdang KeiTnasd @n@&%pmereh@&lepre@seelol ytic

fragnents,.sel cte f rQup .con t|n nd a
cel - bauin pEGETe BV esdSh AR R TR IR Pes e paki i G salmi e o
CR2 andoad £0ins eblecShbstﬁlhtyOdalaﬂ@lﬁalﬁﬁ\d a@ﬁﬁ‘éﬁdué Sel ScEfr eIRdE TP tSnsidting oER2
portion sel ectlveI%6 bi nds one or nore C3 proteolytic fragrrents sel ected

from t H&llgRSGpKe bnsebandnlgo brandtie, CRtBergloneaﬁéecr%aﬁ@ldhmé@tgl %@%@rﬁﬁé@mnt of

C3b th r i I SO
sel ect %}e?’?d))/qgl nﬁ%n}e&%aal eﬁllt\g_égh%eé%ng&?% %%[B ﬂl%a%gé' I?tpon sel ectively
bi nds Ismbitutiohss0nkairoadideritse sdléeedIR2mphe fioop csleshmglo‘feNylb]RMSKMFNa and
al so sel ecti veI% bi nds_EBV gp350. I n songe enbodinents portion
g

sel ect i V&t 3ndoipbangge GR3s tiopday decieared Binfingragianigehor {'f@}\@gﬁﬁsﬁdg’ ‘A¥edns t hat
a_Cconstueso @%b Renf) l&?c”ﬁ‘?&stbér{}d{v&g thiRe Cf&?r bt E@é‘ﬁnﬁa@q{cﬂf su@?cﬁﬁ&@r?ged

binding to a different 'I'igand. Fof exanple, "selectively binds" can nean:
1) thatmar bmcrtsnse:matuvevdubsihum berry dlthertede habodintmnmdtheqgit &bt amet tvdf, or  a

first that. is simlar ,to the bin |n affinity of the unaltered
Conet r REEGH BREve Rrdte S bmituliorume b B e ratite fibsitRat boen ot er ed

has a I[gYgy] Bfckitsihibb@imetss afeameh bﬁ@ﬁ@oﬁtﬁﬁh@ 2FRES oh@ﬁm&lﬂﬁdc‘i&&ﬂ)@uﬁl%f&t ruct,
and therefore the altered construct "selectively binds" the first |igand as

conpar ed ar emirtpeaciyd w@idng sgectechromrihe gronpgogosisigraic S42 end KOt and the GRAds; 2)

that a construct Whl d, has |ncrea ed bi ndj to.a first
|1 gand SRl redted i A S oF N el T h B BEnS PECRE Rsidhe 1 ot
l'i gand cuhitalirf aft ®dagd thiongnidEa20 3d8sli4dfa¢ BCH 44530 hdidd368%2sichdi fign tie a second
ligand that is simlar to the bindi %of t he unaltered construct to the
second FPERFRRSISHAZ of: het2efndried®. pad gsr{sR? pertion hay @’é‘{fw@ binging @&finipyHer f j r st

L gand Iﬁﬁla ﬂg%?%r(ﬁqhé QDOR/Q %m%b@lﬂ{e'ﬂgs ﬁlfe att E&gg&g@o}% c[ Hﬁ‘)tstltttlﬁoﬁs}"rﬁ? Wo

| i gands; at a construct which een tere as 1 ncrease

bi ndi ng)etdonserﬁatrvetsuhstgamhsals a0 @ wp dicetiotOehbedientd] thg aolkadt bae unadd aniad
construct to the first |igand and  al s% has a | ower binding affinity for a
second 9N HLORSIRDAP LT P SHY BT HONGUBS S he unal tered construct to the

second blmrlﬁ ceAMf chibBaRIRAE tﬁe*'@R@B&%ﬁ@o @H?&sr a4fol pegﬁli@ﬁﬁa{ SknOlogls” the

first Ilgan and not the second onpare he bi nding of the
unal t eredlleodtist kgaot btrrolutgmtes mbtlﬂel(@?ampi@telm rand endladen, Mimamht rltimitesl to,tfinB-

construct | fusi o ot t ons n e Am no, aci d
O dudhath TR RSy % Fuliap CRERIhb R sEQb Sty s CRoPaE T b 0oe]
St ruct ys@h RRatys ﬁﬁg@ént%pﬁlsmgItmge;&facaﬁl\{mgﬁ%ﬁa@n off Ek@ ar@r&hé;%ﬂowgiw[y bed

herein (see Exanple 1é identifred a nunmber of CR2 am no acid residues that
are i rrw@tltfefr@grflmts bi @ Rn‘gld@fas 2687 fofgmanpsempiigean 86 R \AHISIEE) HoM®): 2k ot hose

am no 3 (illo SRdeaUe paflyfiny 08 c%%r?”éREOE er' nnlgrlltq i 25+, Qs' clies hyf‘%ﬁn %"ﬁ'ﬁd .Ot her S
are inportant for bin one SPECI |gan i EB :
C3d) . Incertain embodlments the CR2 portion has one or more of the followmg properties of CR2:

(1) the ability to selectively bind to the C3 proteolytic fragment C3d , (2) the ability to

selectively bind to the C3 proteolytic fragment iC3b, (3) the ability to selectively bind to the

C3 proteolytic fragment C3dg, (4) the ability to selectively bind to one or more cell-bound

fragments of the C3 proteolytic fragment C3b that bind to the two N-terminal SCR domains

of CR2, (5) the ability to selectively bind to EBV gp350, and (6) the ability to selectively

bind to IFNa.
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[ 0100] For exanple, residues determned to be inportant for the CR2- EBV
gp350 binding interaction are N11, R13, A22, R28, S32, R36, K41, K57, Y64,
K67, Y68,wB2811/1@3B7and R89 (see Table 2). Residues det ePairsSdotLo3¢582

i nportant for the CR2-EBV gp350 binding interaction but not the CR2-C3d or

t he - bi ndi ng,i nteractio re N11, R36, K41, Y64, and K6 see Tabl e
51 RedP i G th Aiwalines i et R bR Eomprisdsdhicis! [Rdl-BraRLaCR
i nt er acfonPih SR Qmind Boid FEBihrsifbh, 146478 SEPID NES),. 1IR3 aidBflbaicheM8ANE SCE

Table 2). Residues determned to %e important for the CR2-1FNa bi nding
i nt er adfRdportign comprisdyshcORBt tha3dN dernGRE-JEBR/dgp a5 obCRAi(aginormcaisdt i on are

S42 K50 I , [ 1 ned be i . th
Gro- CoanBRaP RSl SRR RIPYy TRE G BTl S OB BEMROB RN he)” g
T34, K4Bur WE6miKE BCR/BEaiSY Of CRBZamHheidRB9,thidhGh 2T08; SISY3D MO, 15100,

N101, 5109, and 5128 (see Table 2). Residues determned to be inportant for
t he CRxettz@ epbodimnts. fheeEBE PPBionsampHises @pdincRMmegnEBgigents penseRpof|qrNg

bi ndi ng. i r J: S93,
por TropRraerEhed) &N i3 Edevitan 3R g SrCRY Mt Ry, o2

det er meaxechpiet st anyarftiantirst ®r4, she, TB29,03d 1 bj gl Ayl 4i, b €5 8CRidomaaiseofl | kel y
inportant for the CR2 binding interaction with other cell surface-bound WO
2011/ 143637PCT/ US2011/ 036552 C3 fragnents such as C3dg, and i C3b. Resi dues
det er mc[ﬁﬁfb]tlﬁ c@ﬁaih m%&%tst e EREpGHdR 0B RRWnsthe Q@Qﬁﬂeﬁl}ﬁmiﬁ@&n@ﬂﬁs
CR2-C3d binding Interactions are RRS, Y16, A22, R28, S32, K48, K57, Y68,
R83, GB4nd mmeniR8MboBataus eortshyessa cawbmistacisentiatlyiofluedeaat & 2, 3pdr, &ant, dror

bi nding i nteracti.ons hetween CR2 .and nore than one of .its |igands, nmutating
ami no dBPE HPHET RISIRINIRES Jp CHEHE SBPOTEEL. et e Rdd M IHEES MY PEve  he
t ar get i g s RARIsLbdiYutRfns @ eRR cRMolIhtd, Ae Mo abid/sabstRh s nfd§del dogands.
[0101] The inproved targeting groups described herein, conprising at |east
one or qepsaEvanyeatbsitgiong. Inteertyia eibedinanith thesasilido peidisdbstigutiang orayaheta f or t he
bi ndi n {'ntgrgggni ons.bet ween CR2 and ESB%/%ﬁF&SO CR2 and | FNa, and/or CR2
and C3d"EHHC BeCULEYEE P VS E LRSI nSdul ator (e.g., a conpl ement

i nhi bi tor or CopkeRRNordakidal DEljverPopCymplbyistiMoiiGols diAeals. 9., a site
of inflammation) suitable for the use of the CR2 targeting groups descri bed
in US Fat@iempubl earibwvién 2008/ 0267980 Al, US Patent Publication No. US
2008/ 0221011 A, and US Patent Publication No. 2005/0260198 A, all of
whi ch jin Is - f.af . i 1 NO
e T il
CR2 andfa coppbinidnt nladghnd tevsitds dfickelplendac sysese adthvatibn oadnpgsiad & constryctof CR2
for that, specific |ligand while |eavi t he bi ndin finity of CR2 for its
ot her |W1&é‘?}8 dhe ‘é%né‘f”‘il‘géPVP{}FFéf ¥k %)&I?qu‘BFntéﬁﬁ{ﬂr é, (%r@rg RPIUSA CBMPHEINE@ast one
of am noerAgiAkih 8E5HBED NDL, Qﬂ%%&omgfcau Yode dKBthelddr Gdréinh CR2NO. 1)
will likely reduce the binding affini ¥y of for EBV gp350 while |eaving
its bi mbrtmen efntdind atyeasothe @3+ tern dN-feFNnal ACRadvgedns &ithé CREIpyoteimyant (bon of at

| east one of am n idresidues.S42 K50 will. likely reduce the binding
nr i e sperests ey gt PAERDE L pREn Forihig® B it obS TGP 45 an
gp350 uwaBiiam@etthatMicahbRmiffin@bffine@@ S tHRNER Dpordich f6r BBV GpBSFilAva%id9, Y29,
C31, G383, T34, D56, S70, H90, D92, S93, A97, T100, N10i, S109, and S128
wi || isediodirpeds dlee €RE poitioa cagtadsfat Fiastyongfanaypaqid sutcgitinhiaf an pagwiasyl it s
bi ndi n i ni f i in are
ool ubl 4ot dcled Rl WMo AP CLrARIRY ot G RS 1t VB by T KB B o oF
conpri se&d to &) ha deonrpleditmding ef@py d6r, EBVCERS0plr dertain ebshvdimsity ghaCRRB2
protein of SEQID NO 1 or a biologically active fragnent thereof, wherein
the CRPOPM FBIHRGHIEH hiEvcatmingasid Sphgitpionsat prpgonctbierfipe selserddemaiiis of
the CF‘??rC O&éo?fsﬂﬁn%?ﬂllﬁm, B RAP! IR KQ@’H&%&&% nB?Bith&ior‘P[Qse&efc'r&sé&w CR2

portio nt ai ns east one amno acid substitution. In certain

enbodi rremtisg afifinéty ¢ om EBMIgH3 50s Inaceftasi apmbquliroems,rihe CR2ponensmvinGaiswe idast t he
construct sel ect i.%el .binds to .one .gr 1or e CES ? Pt eoL%/ti C frasqmant _but
does ndbres AU BFIFLIoR RN AsiA SR st FTRF Y TPEBYINF EiGCE BPSERY Tp350. | n
sone enppdiRBBNkS 1, YHLakiORET AtdCdoes BbEShd Y& oY has decreased binding affinity for,

EBV gp350. In certain embodiments, the CR2 portion contains at least four amino acid
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WO 2011/ 143637PCT/ US2011/ 036552 binds to one or nore C3 proteol ytic
fragnments and | FNcc but does not bind to or has reduced binding affinity
for EBV guB2011/l486380nme enbodi ments the construct sel ect iPC@IUGS201/086552 0 one
or nore C3 proteolytic fragnents and EBV gp350 but does not bind to or has

reduced binding affinity for I FNcc, In sqme enbodi nents, t const ruct

el oot VBT L e ek e WEGie BT e B G HE oF dSLE AL R ng

af fi ni tyed 81d REEART dIR N6t Kd RS, oF BN ddclasdd BETRPbEiIANTERB WRFHY. 11 n sone
enbodi ments, the construct selectively binds to | FNécc and EBV gp350 but
does noerthinrpantodinenth dlse €BA portdnisiondinmdivafaniing agid ferstioions at arpine acgd

prot eol yt.i.c frag t I 0 di ments,. e construct sel ectiyely binds
PoC Env T 0 RaBeR® oo BNk EO MR HE B P S o BRI G Fodife oty Trrce
and on&ofEBWEF3 IO TPAMBE &ahy ibdve fehd@aRinSs, tHe(it Qhkt diie, 6@, tiakd fenbegiivent s,

the CR2 portion contains at | east one am no acid substitution at an am no
aci d r edniggacid splséifuipns mepnbesensgr wilitye sebpsitgionpdngny ofthe abmapemperimeay

K50, Y rtai Dodl.r ' K ' at | east
oo am ot 0t sy fie] BhE SFREAHTRN 0 sl RILOL A SRIRNSE ™
group cabsitstiong liwtertaMl dmb&rBMmentSdthe CRZ2pori&Ocontdids amdorkidie shibstit@idnaiim

enbodi nents, the CR2 portion contains at _|east three am no acid .

subst i tARMOAGIGtroBhe sioe cartitinesd Ha b sRIX et 4rdinA-red iddp T8 6A%H8E i ng
of : Nl %mﬂ%%ﬁneﬂfé Ihe erudf30a fu¥Rsh f QQiIKGIK-SOIIn@ eﬁﬁ)!bgiﬁ'lé_ﬁts? m@kfﬁ&rﬂ%n the CR2
portion contains at least four amno acid substitutions at ah amno acid

r esi dusscketiedy buhdf roonet drenge pugeine Aisirsthe gepupfconiidting dR363d . KEBD, Gde, oS0, Y64

and K67. In c ai n, enbodi e , the ortion contaips, at.le ive
o o e kbR et S GG, P MR ER! SR R o1 oup
consi stames,ahd ., [FRene ddfodiméts, thoBonsi¥é RRInKGHInd I EB®p3sM In other

enbodi ments, the CR2 portion contains at |east six amno acid substitutions
at an ambedimgity thegindiyectdas desresded bindinglaélig oo FERYgpdXt i Ingome: N11, R36,
K41, S42 50, .Y d K67. In certajn.enbodi nent he. .porti.on

cont ai rigstrent e e G e R BbBuRT R BRE dpe b o PR 4 esi due
sel ect atR1 péiioh e T8V WP3SOB hisf boaf 209MN125% ,Rds, 3546l 4084 359%K50%, ¥$4, and

K67. In any of the above enbodi nents, the at |east one, two, three, four,

five, 10 657.J8%er>EnPhE. BRTd Ehntr 7 1Utl08Hs inehypivseatypis ay yut pupeerical

SUbSt Tty ARBpewdedn A BlrctNEaADRY SoEIDRITRRNS, 1k R BlenloiARbaRREY VO
three, four, five, six, or seven amno acid substitutions nay be

non- corngetiataik iavvenplddsdnt inhibiens In §@IO] théde ebeotdahént€ nirochinnEerhent ihibitéR2
portion contajpns at |east one am no acid subpstitutign at an am no acid
resi dug® $27Let Bamho/MAEOHT BiRg LoMSits Dy Cé?rif% N CRagunddlt: Ingheand ko7,
and t he. (iR RN RRATedERRAREGo P RELNE Aok gibthdnt hfivaeRY 19RO of | N
certain enbodi nents, the CR2 portion contains at [east two amno acid
subst i tthieseendodimeants, 8 qompdaneht pesvatuas saeéaeat Edmfthogiouheogyigung ofonsi sti ng

of : N11, R36, .K41, Y6 K67,. and t he WO 2011/ 143637P S2011/ 036552
o t 1 o Tadteh s e e B ratys, Ve Q0P G S5 50 0PR Lo aGa rirouse
enbodi NBRE e, hufifin §RE, POASHAR, BRIV F@lioh8RAs nohd 186; #1dBMaf; hibuse IgM

substitutions at an am no acid residue selected fromthe group consisting
of : N1Zc de@in.kad CWE4 and K67, and the CR2 portion has decreased binding

affinit r. EBV 350. .l n .cert ai err? i ments... the rtio ont ai ns at
east. rObdnmRde SRAAR. 0l F PR AR TR SRl G Bp T PR AERRME 17 o

the gr afp coapsdnsdnt AddafatorM ditesREGomEHEmenY ktcanetkGion andpiidify £B2nspatd i on
has decreased binding affinity for EBV gp350. In certain enbodi nents, the
CR2 porthessin dneoastiuct spmpesest (L) aompementaesegtos gg§R2) apitioRSOBPTIGAE 4ni no

acid resj . i i : > Y64 and
Kor o HosP SEA KO TR GNP tnerddf bR YB4 87
any of pontgoradameeneatihedi the firs twbd MNe teaihmidab 8ER dvm@ing ofahe CRE2 @eqteinomnd (bpn five
an no acid substitu{i ons may be conservative substitutions. |In any of the

above EPBRHTREHRMOIUARY PR AFreghibe (RoPOortifR edntaing girleashpng pRMogiTiho aci d
subst i tobiRMFor MYt RRrAQRHHRNISEAN R VB 1RUDRE pdibh RSN, In certain

embodiments, the CR2 portion contains at least one amino acid substitution at an amino acid
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[0106] In certain enbodi ments, the CR2 portion contains at |east one am no
acid substitution at an am no acid residue selected fromthe group

consi sti nyoab11/19437and K50, and the CR2 portion has decPeadsdoliopeisng
affinity for IFNa. In certain enbodi nents, the CR2 portion contains at

| east two am no acid substitutions a am acid resjdye selected from
b gr BRIt rrn B revmcariors of ST k80 aabdces ot BiadRa T detr oased
bi ndi nQjeafehicQiviNdih@hftinkiNor, INANY cBftaih REILBERYS 1S HRARIBHLSN cbMGindlt | east

one or two anmino acid subsfitutions may be conservative substitutions. In
any of ledsetvabavmoeeiiouibstentiens at kit adidresiduen®dband: KD and duss aef kind to,

substitutions ma e .Non--Conser | v subs i ons 1 ain
onbodt i ire Ry TR RE R TR ENoL du 3P Bt b e dohttl shfaifE Some or
all of dnBer kw@amechocRbiubgtiitib@Smey bé Hehs&ativ fibetittio@N th adicdfuBesbovbut 1S
not limted to, full-length CR2 proteins (such as human CR2 as shown in SEQ

I D NO. embodigagninithe atheashoms @ithe a{mmhm%u‘%ﬁtl@@nfmgﬂ?é@pn@@wﬂaéwﬁg t he
t
oo, s e o STBk i iR, 8L 10 W P8 e BRSO ) o

of a naiminahéiygs froguhe gf@p@Rﬂslarngfd'fagatmmand K&0&01n camitlaabsditedts) the det ai |
below. In certain enbodi nrents, the portion has .one or npre of the

f ol | owiSRGStEHCh ek {upigr PEgteiardn sqmis emh%dlaﬁms. the Gy RutigR sSISIVEYRIRG P8 he C3
pr ot eol 3t e HERANERbMRL %rou%%))n&é}ﬁlga&' 1:5& Ycse éﬁig,egﬁé Ulefhé(rel%'ep%o{lﬁd the C3

proteolytic fragnent 1C3 he “abi to selectively bind to the C3
pr ot eolfydgnenfsra@iibrthatCBatdyto thdywae Netemhinhi $®thomms@cﬁﬂRZeDJD2Bl adll EBVone or

nore cel |- nd fragnments of the C3 proteol g C3b.that bind to
he LT althiors T e e he S TEeBlocy 85 B OJENGY 1 otts* SBPELFIURI y bi na
to EBV gp3RRuuéifls 180redsBE baRidg df¥inftPtoSIBINGC th Y6y ef?ﬂb@@m{e‘ﬁtsl et 1eaVine

2011/ 143637PCT/ US2011/ 036552 [0108] I n certai n enbodi nents, the CR2 portion

conpr i swwne heid sibssitutionclentepiss thenkindiggrffirotyedfiike OR2 QRinnT HN @y ey

conpr | SBRUCHEE ARG0P PRl N0 P a P Sdn e o e e S e P 2
t hr ough524,2r aH0 BERCIUVRIGEs W91l ad dhyGRIrteRichl kA ibeBvdes thds8 pelcEiRa @Rl Th on

conprises the first four N-term nal SCR domgjns of CR2 (am no acids 23
t hr oug PP EMgdIER s, the\gamplymentimedsatal RPTEomIS SoEGment ehiger. poremaon

| f
e F b @R rRTBRPIHN RS Ao ichecle Mo BbE) CoRRRABPERT Y O 6
at | eaMICRNPAGE CI5O, C'rrBISCRZB and,FEh, Inothét,enthodfnentq) theldompl@merdt3nodidatolor 15

SCR domains of CR2. [0109] In certai n nbodi nents, the CR2 portion of the
const r (ROFEOTHIS SCPMPAINHE AL AL o b P el t?smm‘wd%%s é%%?ﬁm‘ﬁ‘ﬁ?%t EBKEPSt s of

or consj §él§ct@t§§§1rﬂtth@‘%110¥l}égr)ﬂs1ﬁfn gl #RImab 1 %sotﬁ% e & (1%91) hurfian BY MM no

acid substitutions ertal n-enbodi ment s he am no aC|d su itutions
may be (tovisenaat lyBotypb §h:i(tats),omsuse [gMder hanm B ddi dvenis huthe IgMilfo aci d

SuSL UL LSNS RY e BT NSV SRa Litiage. I ceriain L ive
and nomoepS8LYAE iaVRciUthStd it BEdvdiel a soluble composition capable of targeted delivery
of a complement modulator to sites of complement system activation comprising a construct,
wherein the construct comprises: (a) a complement receptor 2 (CR2) portion comprising a
CR2 protein of SEQ ID NO:1 or a biologically active fragment thereof, wherein the CR2
portion contains at least the first two N-terminal SCR domains of the CR2 protein; and (b) a
complement modulator portion; wherein the CR2 portion contains at least two amino acid
substitutions that decrease binding affinity of the CR2 portion for EBV gp350 and IFN¢. In
certain embodiments, the CR2 portion contains at least one amino acid substitution at an
amino acid residue selected from the group consisting of: S42 and K50, further contains at

least one amino acid substitution at an amino acid residue selected from the group consisting
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Conmpositions for Targeted Delivery of Conplenment Mdul ators to Areas of
Conpl enment System Activation [0110] In sone aspects, there is provided a
sol ubl e cwOposiMBEGM capabl e of targeted delivery of a cecpluspenodesziul at or
to sites of conplenent system activation conprising a construct, wherein

e U R ek M AN -

t her eof FBWRBE S shdt IFNCREL ROt QfbdaMALRE NBe ekzlp%ﬁﬁn doRdnids dt $dast M Miher m nal
SCR domai nS of the CR2 protein; and (b) a conpl enent nodul ator portion;

wher ei raCIdmlbsIRBtlmattancamlo@mlé|r¢sgd1@tselee@§tfr0@nélemmoa@|sun§mﬂ@5342tamt1| on that

emboa nont 0Bt ot o8 el BRUMARE: S RE e et i Ful on

at an agwmen bﬁip é@gisdugoﬁemptm KuonvbhendKenmndIass sbtivagd ©f or Mk1, R36,
K41, Y64 and K67 and does not bind to, or has decreased bindin (ggaffl nity
for, EBgcgpgsdinding aidinityifer. ERYoer308rng IFNpelncraaigsptbogimesnihe GR2at | east

two am C t e he group
cons, ot ARG ETin8 b TUAG REL AR R G R REE Sl EOTOM 2

decr eashelglhiupdbmgstaffafniSty ahd K50 Hkhgpdnthins! a1 leaer thederneénd acld mshmtlohhe CR2
portlon contains at |l east three amno acid substjtutions at_anm no_acid

r esi due¥ 20FRAEIFS IRt ddrIn hecB e sensignsrl: NiL R¥&4 1k o4 a%hf%d K67
and doea%drc‘l%Es Pdt'?ﬁjncft% oﬂ{asr&@&egs%g% afﬁhﬂ??&QEBV@Bbﬁné WN&.EE\IG:IQQI:?_SO I n
certain enbodi nents, the CR2 portion contains at four amno acid WO
2011/ 1¢&ﬁﬁ>ﬂﬁﬁitU$%0@R2®Bﬁﬁﬁzoaubstalt iaa‘stl awrsmabo aovl nobsdgitidnaesn gues el ect ed

fromthe .qrou i sting of: N11, nd K67. and, does not bi nd
Lo Tor Tesdbee b BATRT Bl CuM T RE O] 34 anoHER 430 CORinagf ledrtion

enbodi NRNKS acili RELERAZ IR L é.rﬁl'ﬂOCé.@l@tréélﬂl%sfsbl‘é@te@@Oﬂ’pth@%k&lp%élﬂ&%ﬂlﬁg%ﬂ Qg at

am no acid residues N11, R36 1, Y64 and K67 and does not bind to, or has

decr eas%\’tﬁ B diY hgy and Kb Etnyl doos notEB‘lﬁ pp85ims depreasey bafdinhaftiabpver, ERdodi nent s,
t he at bst i tutlods may be

oo or opd oy T BerdiR e SouhRil: o O SSGuBTROTABE hleRinBRS bpitl' PP, Do,

one, twabstithfi®@eat ahQtino &did fdsme@meaed aohflths ghsipl doHtik@ipSofray2bad K50,
non-conservati ve substitutions. In certain enbodi nents, the CR2prort| on

cont ai HEtBHEoBIRINTGRE A81ine A5ie Sebssifgions aaming agidiredyes OV s RO KLY @dosl st i ng
of : N1 6 N 5P

construc aﬁ%géf u@?%ﬁdﬁ%ﬁéﬁ%a&;}%ﬁg@)%% a?ﬁﬁlh@* t’s, %25%‘?5 I'on
sel ect iangloy thei abdse embodiments, o helepstatveiansnd maimﬁthetuylbﬁymay basoskeivagvef :

C3d, i C3b,. C3dg,. one e cell-bound fragnments of C3h that bind to the
fwo’ N CHPSHITATS ereny shiherrbost eppodimepisath hei3h[FaH NG iR LAFrsuRsHBRIONHEWYs, t he

constr %tnoﬁ%ﬁsé}%m}é'sﬁﬁ’stft&d%@vh%gréﬂl edlﬁ'ocﬁ&gﬁt"s PR ﬂB‘FP&r?conrtzﬁﬁs GRNFL ruct
has decreased binding affinity to V gp350. In sone ‘enbodi nents, the at
| east onercanbstidutamis dn gupsinotagid fmmdlm:grealse@sndmegbf el Iy RafGiA, rK4tly*x of the CR2

portio 350 b f a out 200/ 5% 35% . 40% 5% 50%
Bov  cots s R Mot BBYn Roadine St whuis vt ot 0o h AR B vl | as
any nur@mo@lﬁheﬂf@Itwcdn@trmtiéﬂ@ﬁﬂﬁnf}%enpememeemdmhéiﬁtssqmscmpmllbﬁent s, the
conpl ement nodul ator portion is a conplenent inhibitor. In sone of these

enbodi rrelecdyely hinds enpriecaremere iprtieipp from t‘uhs gmwnealﬁgﬁmﬁﬁe%b&%ﬂgomu sting
of : NCF()jr n%pr‘eF b %uﬂd% rXentsC@JC?)b gt bFlHd to ?\;VQ ?ﬂfte?nq}%% (?E on1a1ns o) | ement
nodul ator por fonis LS varory I soms of these enbodi nent s,

t he coraatiemmt Iﬁ%bin%@hﬁ)bdirﬁe@s?ﬂ%c‘doﬁdnfd’c aaestﬂwbgquumm@laﬁdi EBWg36D; human | g
isotype GL (1gGO, human Ig isotype M (Ilg muselgﬁmotg{&gy@(lg(ﬁ),
mouse |QYMTERDOR TGS, IPGONREICH SRk %reaﬁmﬁdmg Rffdtyde AEiNp an e2naa Irc

domai n, 0, | S
pr ovi ded al@gﬂ gﬁélf%grgrep{){g%a!tg} %’ﬁdqéglélggg i sg?’gtlt]tlétrldﬂegtdg eﬁﬁé\?glr Hﬁlgfatfmf of | ement
nodul attbe CRG p&rtﬂcﬁsfoﬂiFN,@Ell’pi EBﬁrgp3§Qb§/eny aﬁmbouarZG)%nzi%niﬁ%,s?.m @)0/@,@115% ruct,

wherei n_t on ct c i C | eme r ecept or ( ) portion
conpri sqor%]@ @I@ B(t]]oe S%E@%Eﬁa%a%%;% gb%@r@&‘ﬁsvea%gt‘f’ ¥ elgment

t her eOfnun%%ﬁle\}aﬂletlH%e%nWsE ORe AN SorAt ellnﬁécﬁhlehﬂethfe'cf)ﬁ lehe N-term nal
SCR domai ns of the CR2 protein; and (b) a conplenment nodulator portion;
wher ei moddat@Rorpon isi aorpngmernentnshihitort dastmenkthasd erobalkeindntsubst i t uti on t hat
decreases binding affinity of the CR2 portion for IFNa. In certain

enbodi nents, the CR2 portion contains4at | east one am no acid substitution
at an amno acid



resi due selected fromthe group consisting of S42 and K50 and does not bind
to, or has decreased binding affinity for, IFNa. In certain enbodi nents,
the CR2 peotnom4sent ai ns at | east two am no aci d substi POTIUSAGL1AB865821 NO
acid residues S42 and K50 and does not bind to, or has decreased binding

affinity for, IFENa.. In a of .t he above enbodi t |.east or
P Amchgaep: SR RS e Chse o ca e g8 B PAF EDse el CRE O
the aboye FITPRAREREbodinG @ thd @RFTeRAR n¥dul 6 RMidPisaCbthpRiiski t utions may

be non-conservative substitutions. In certain enbodinments, the CR2 portion
cont ai rstipter. dn smoeef thebys einbediingnts, tha camplemeat idiyafor smetdstedgrautheconsi st i ng

of : S42A and K50A. certain e | t.,s, the.construyct isS a fusion

o ot o et EonsRER ot B I8 LOuBR e SR P € BRI Brfias K o one o
nor e prigdtehenS; (IO, tldasddredl Pc ARIAGEINTE 0N Gc @bmafadBumbiCBIM FEdhailR®ues Nnor e
cel |l -bound fragnents of b that bind to the two N-term nal SCR domai ns of
CR2, COg8; FadememymgyssigM Fadewa. abodfnent s, the construct does not bind
to IF dj a C i ndi ffinity
to 1 FngOL] B5HEE aRBRr RS Broid SRRIILHitp AT eRlAR SRR
decr eas#s cohpldmend nivguBtdrittkitas adfcompn{ei? sy3amit haivafion corfrpiasifyya amstraét, about
20% 25% 30% 35% 40% 45% 50% 55% 60% 65% 70% 75% 80%. 85% 90%
95% orVhagohg GRIpteGtgampHEesyAR) @ canpieRpenf Pl A1 (CR2) BRMtOR CBRPISIES 2t hese
per cent : I Send; Ifg{&% : i is a
conpl en@? P Eoﬁéﬁ?lgi?tg%?q]ﬁgglone olf§ }Otg{hcgg}é%eﬁn%odi rren% g@%&ﬁg&%ﬁ%&%ﬁ?

i nhi bi tpertiorscanédiecdtdehsf the mirtt e o IN-Gumimd 86 Rstonmgnsodf: thMCR2 pDAEin; Gb®,) aCrry,

CR1, and FH In other enbodi nents, .t ompl enent. nodul ator portion is a
ool ortSmp el g B Rior PGS BTt el SRiBas Henti” o et Bt Pairor

acti Vats%stit&ic%@|t1§>é%fd@@ke£sre®iﬁidiﬁl%?ﬂiﬁaﬁy Bf %@R%d}ﬂﬁgn @ér EBV @950 &hd BNype Gl
(1g&, human I g isotype M (Ig nmouse | g isotype G3 (1'gG3), nouse |gM Fc,

human lg@RinRebddiednts, thaR Ppgﬁnﬁ@n@mno pBd sebstiggeRnfat apoiraiapld nmouse | gM
Fc domajn, a CVE...J.011 In.so aspects,. there js.provided a sol.uble
Fomon bR a0 A L STR IBBRSE Spink WsSub SRIR USRS & L es
of conptaamidelciesitiedh @t drvdd EaRisEaspf:i Nil NR 36, Kansyo4ahd Kehemaidoes het
construct conprises: (a) a conplenment receptor 2 R%CRZ) portion conprising a
CR2 pr dtied t9. of haspieciepserichindipg atdingy dpio GBYagn3pOaad NN Ta§R#HE t her eof

wher ei ﬁgg i t ai . j ] ) I CR
domai nsq: HE#&% e %@J épir{grt‘f5 8?[%% cghg‘ﬁ?ga%lgg%g%ﬁ%ﬁgﬁ%&%%ﬂ? %’I? ltdgégrﬂt@gﬁ ;4§Wner ein
t he CR2Zingd30; Guitheoodraiins atdeask eas hminsacahdubstitatonh & ubsid idid reditsed hat

decrease binding affinity of the ortion for EBY gp350 and |FNa. In
cert ai PEEASEdoRE HELIOYAHONSIRINH tl}% @én é?, 50%hnd Ié%tang qeesft hgddei of

Subst i 4k boeAbd BMhdB ARG I, EBY! gi)?gﬁ) S BN R dnl AT R 0B R4HRs, GRNERST | NG

of : S42 and K50, further contains east one amno acid substitution at

an am noragi chntasy duieo seldsobgdutionemt tmeogcalnesidoessit andd<SO0NGirther

2011/ 1%:%?1%?&2%“6%32‘[ r]é%/agl?r?g a5c21d substitutions at amino acid residues selected from the group
consisting of: N11, R36, K41, Y64 and K67, and does not bind to, or has decreased binding
affinity for, EBV gp350 and IFNa. In certain embodiments, the CR2 portion contains amino
acid substitutions at amino acid residues S42 and K50, further contains at least four amino
acid substitutions at amino acid residues selected from the group consisting of: N11, R36,
K41, Y64 and K67, and does not bind to, or has decreased binding affinity for, EBV gp350
and IFNa. In certain embodiments, the CR2 portion contains amino acid substitutions at
amino acid residues S42 and K50, further contains five amino acid substitutions at amino
acid residues N11, R36, K41, Y64 and K67, and does not bind to, or has decreased binding
affinity for, EBV gp350 and IFNa. In any of the above embodiments, the at least three amino

acid substitutions may be conservative substitutions. In any of the above embodiments, the at

45



of : N11, R36, K41, Y64 and K67, and does not bind to, or has decreased

bi nding affinity for, EBV gp350 and IFNa. In certain enbodi nents, the CR2
portion cwORaivK3@r | east one am no acid substitution atCRUSaniedcsazi d
resi due sel ected fromthe group consisting of: $S42 and K50, further

cont ai ns a | east two am no. acid substitutions at am no acfi d residues

sel ect et ?ﬁ%fﬂlé‘O@P&&B FHRLTS Y PeGrOn-GRREET VRIS SURSHTULOPS A N Fd a7 and does
not bi nghddRim&ts hﬁécﬂ@%bﬁﬁﬁ%ngiﬂ%dinegr aoid gubrsiitufueﬁs 1n'-:a§\éngﬁ§§gd%%‘ﬁh ihENa In

certain enbodi ments ortion contains at |east one am no acid
substi tgllolilmwnalstlagiO&rN IHé, &Sﬁd KédAdife4 s ednaickets ﬁmemUtdﬁleng%li‘b agdRKsPSt i ng

of : .K50 urt her, cont three am S utions

at am BCS iy CF@S?I&%F&%S icé?EitE‘cfti a‘ﬁhsioﬂé’r%t%u 37 EURE F@B?‘ﬁalei%is H]ﬁ?f&

KA1, YGhradndsckbhveldehdd@@snd &t mbieifloteMs in be%r@lquoease@g bfi: aBUNig38f f | nl ty
for, EBV gp350 and IFNa. In certain_enbodi nents, CR2 portion contains

at | east3dgnencen mereaeildosud Sagments ohCalk ﬂahbaﬁhtn&leatwd\fmginmhéc&i ected from
t he r i t am no
et s R G, U D2 IR ARG B0uigHL BE R RALAINS 18] phE3P N Pila

consi stiBg gp830. I\IhhthdR&ﬁ}boKﬂﬂentsYG{é anstrikh Fas deckagabisindiap affirﬁd/ tbAFNamandas

decreased binding affinity for, EBV gp350 and IFNa. In certain enbodi nents,
the CRERDYEPPIh RsAmsiembodiments dhe Bries iR ioraes acid sRRYYAS GFeraase dbe ani no

acid r%ﬁ&iﬂgaﬁaﬁ%i% émgbﬁbﬁ FO 1R LA p 55D B any¥FbBR I8 D50f ur t her
contains fi no acid bstitutions at affno acid residues Nil,” R36,
K41, Y% 33980 %,dne, A0%s St 645k ned % .00 %17 a8 06e Sb&a 6, Bﬁ%domg)oaiﬁfi nity

for, EBVlﬂg)SSO and IFNa. In an of .t e above enbodi nent the at | east two
am no dBra>¥uBstic L?t“iaBiﬁgulﬁﬁ’S}C% alug 5 BRIV SFT (PESeRIBSTASGE M n any of the

above emRAINARNE, $he {dgplatheht@RSTulAMO AIDANR ADNThISHER iAHibikdONS sdrY obe

non- conservative substitutions. In certain enbodi ments, the CR2 portion
cont ai ribesersebodinpantse theudesaplerogrit amybiter lasﬁleqﬁdwboméh@gmub rensiging o CP,

consi st A 1A, Y64 fromthe
aroup. JonEr CPPog ot L AMRH WA St Piboa i BE SRR ABATL B kB A FER et 1 s
a fusi apaps@bRIMent AdlivERABTEHRRMITEAE SmbobEn a2 tmom;ﬁanaﬁlae@statmiy binds to
one or nore proteins fromthe group consisti &g i C3b, C3dg, one or
nore cerlectsddipin thegormgonsistingal hukar Ihisatype t@&Gli \h@rrnntleisi@nﬁ)&iM SCR

domai n (o ot bind
o Faamy e B0 AayPe R, oy EARGETIATCT i [ TRORSAL Mol 98T 0 e
bi ndi ngloafadfin, mduse (5] FdNdoradid, ée JPBISRL ddnmais,aime (Ei’iﬁodi ments, the at | east
two am no acjd substitutionse%ecreas éhe pbi ndi ng affini t% of the CR2
portion for GaROsHIYs EBV aGpien DBy esn g/ eemBisHaE Modylamsote Sisew, BrYEin 409
45% 5q§(/9,,,,55‘9<}us6[9]%%n@,5% 70% 75% 80% 85% 90% 95% or 100% i ncl usive,
as well as any nudnerical value in between these percentages. In sone
enbodi nents, the conpl enent nodul ator portion is a conplenent inhibitor. In
sone of[01 Hdde sembastientsnthsre it peovidao 201ub4 agBIHROT/ g4 of @WG@GW errent

inhibit r is eIe romthe u tin

ORI, ar R RS o EP BRSPS P o T s o
conpl erWlﬁHrelﬁQﬁd cloaits@iﬁct cbfpSSH¥E (9fa équaanaﬁb@&bpf& ntER2Y BertieaRBPRBIAE a
activator is selected fromthe group consisting of: human |Ig isotype Gl

(1gG0, CRAmsptaiy of SBIHN I ergpiologisals agtiyei fsagmppethemof. wieagin thafiB2 | gM Fc,
h | gM
o oo oy iR s TR A Eer SRIRSLR CORYES SRPORE TR B BPDFE, ' O

conposidohpiertaip atldalatdr joai@e tveretiethie TR Y p@tioaconiiph enemt on®aulmtaid to sites
of conpl enent system acti vat.i on corrpriﬂ}sei g a construct, wherein the

const r (EPSEBHPY hgledecreasys bindipgpiieig A POtion feregrsor misyre Copresndtic si ng a
CR2 pr fgiﬁ& f QG er eof ,

wher ei nﬁt nfy Ié%c%atﬁrﬁ&c%[nltg lliatiS ?it}slpggz eas(fH wﬁé idrt\s{&s{ %gdl\ﬁl?l? 1;éra %nlanal SCR
domai nssubdtitbten €ERA apring sdid yesatud s¢logted froomthe grmlptcomstungamfo M9 p¥2e, i, Vi/ner ein

docr cadd bt NP HpoyDor SRcherd 8, SDN AP w1 d subtnndor prad .

certai rbr%ﬁ?@éﬂré%éﬁ Bindinl geaf@ff%/ ﬂ?)?rdn'e% nﬁf?@b@'p‘i‘@tc@%@ﬁa@%&s SIHQ&ttéuhUt' ons at
am no acid residues $S4 K50, further contaihs at |east one amino acid

subst i tamtiodimeitts, e GR? portivsi cgntasiatirastgioantiveladid avhstingions epminonsidst i ng
of : N11, R36, K41, Y64 and K67, and ddés not bind to, or has decreased
binding affinity for, EBV gp350 and IFNa. In certain enbodi nents, the CR2
portion contains am no acid substitutions at am no acid residues S42 and
K50, further contains at |east two am no acid substitutions at am no acid
resi dues selected fromthe group consisting of: N11, R36, K41, Y64 and K67,
and does not bind to, or has decreased binding affinity for EBV gp350 and
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acid residues N11, R36, K41, Y64 and K67, and does not bind to, or has
decreased binding affinity for, EBV gp350 and IFNa. In any of the above
enbodi nerwe,2011e3@r | east three amino acid substituti on®CRAB2018/036552

conservative substitutions. In any of the above enbodi nents, the at WO

2011/ 143637PCT/ US2Q11/ 036552 | east t i i bstituti be
mon- corlERCHFECE HIGt e BT BrST P T e b eriod: Dt BRESI gL on
cont ai 30”67 070N UDEHI 4ddt $ 1PBShinl o8 A Birilroa&H 1ths QR Jeh B U P
consisting of: N1 1A, R36A, K41lA, Y64A, and K67A and mutations 2A and

K50A. lafifigiéy fosi mmeenrvode f8mreteolyhie fregmsits.Uotceitsingnfbadingmts thet @R poitiens ome
enbodi nent s e por.tion,sel ively binds to.one or e oteins from
Che_ar duladts b G hge AR S SR EMo Syt RaSg v iRS Qi PR hEuRh R Rugrent <
of C3b dohgttidd st v 2bhe3t we3INTBer DH6a705ER), dosmisns, 297,GRB0, \nel, §P3G. | n
sonme enbodi nents, the construct does not bind to I FNa and EBV gp350. In

ot her eddEfend doestiopbingratarhas desaasedbindigadlimibni@r e Mg £ to | FNa and

EBV gp i t 1 i titutions
Gour op 3n0kepll BB AR IRR Wbk i 1, SERE pbZGRI [ REL GO BUBRRLE L' D
any of ashibbst208ons2h Unid0id Rsue A% cteliT¥om H2grobpd Sonseditg 0639 YING3175%
80% 85% 90% 95% 10003 i nclusive, as well nunerical value in

bet weerbihdsd: Bt HIEDOT. $93ome drhBaN fh e 09 g SR aneessnok Bt or
por ti onyipgs fe s QTP ﬁﬁlﬁi‘?% aifﬁ'lkﬂigblio},%ne ok hoto8 é)%te&lpﬁé Fra?rg@ﬂg.i HePksin the

conmpl ement 1 nhibitor sel ected fromthe group consisting of: MCP, DAF,
CD59, GmubodirGRits, tEndREldortion cohtagrs a¢ dastchiveemtiso atid eulewitqicasrendmmo caidat or

Porp! ertenifuciarLoby ST e 2itinspaginatl Bha 25r bab Wondrds Dty TP TRGrR ¢
i sot ypesg3l AbY 93 00, NUIES 0bGardSP8RAd Moéd bind RUSENak Bedre el Bendizy (1 9G3) ,

nmouse I%M‘Fc, human 1gG_Fc domain, human | gM Fc donmain, nouse I'gG Fc
domai n,atiwitpstor e oFenate ki pioteelytic re@nents. In ceaimsobiotdingmss, therCR2 pgsivad

Del i ver f | enent . Modu] ators..to Sites of Epstein,Barr.Virus infection
[0114] %6895%% Tg%%tpsé’& %?fnot*’ﬁbdr Sélt"?%t“%?%v%%%l&”aac e %%%%S%dsfif?%%e gapabl e of

t ar get edndedingvstt 10, af20aC8 0rd 2 ment DB M70aL00, h, S8 eaoDIT1IBpsNed ) SBagr Vi rus

i nfection conprising a construct, wherein the construct conprises: (a) a
conpl erdAS 128 apdheens ot piorsy. gsdas fesrcasehpiniBigrigiinitydiy. Pedr &aie 68 SEQ | D NO 1
or a bi I G i . . fe I Lon..contai ns
ot | cad PR P rebp Rl MR ARIRRLGIR 3 crABGhEh o AR e R A" £ "3
conpl ereid subBitutiadsait apdid acidiesidhes eilgrtddnfeoritz: goup tanistiapbailnsY2®, ddast one

' i d substituti t hat bi ndi ffinit f the CR2 ti
For "ond ot 1 Sty BBuorPh BT ASERERONIE, WaBbn ek Bansmnieshiche oo
por t! on, G0 ORePbint g HriAALrATRR ARl CIURAELIVHE higBmalis At &ffafie ac! d

resi due selected fromthe group consisting of: %:3 , G33, T34, D56,
S70, HIMbooHRentSI;UR; CRI portibh@OntaNbol Jeastledght asmigb &A@ Subtatithtidoest amoho beidd t o,

ISR R R A W s N TR
am no agi3d A9tbBLgot Mt D OIES 08! ardiNG 178 2@8iddes not bind to, or has decreased binding
affinity for, one or more C3 proteolytic fragments. In certain embodiments, the CR2 portion
contains at least nine amino acid substitutions at amino acid residues selected from the group
consisting of: 19, Y29, C31, G33, T34, D56, S70, H90, D92, S93, A97, T100, N101, S109,
and S128 and does not bind to, or has decreased binding affinity for, one or more C3
proteolytic fragments. In certain embodiments, the CR2 portion contains at least ten amino
acid substitutions at amino acid residues selected from the group consisting of: I9, Y29, C31,
G33, T34, D56, S70, HO0, D92, S93, A97, T100, N101, S109, and S128 and does not bind to,
or has decreased binding affinity for, one or more C3 proteolytic fragments. In certain

embodiments, the CR2 portion contains at least eleven amino acid substitutions at amino acid
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WO 2011/ 143637PCT/ US2011/ 036552 resi dues selected fromthe group consisting
of: 19, Y29, C31, G33, T34, D56, S70, H90, D92, S93, A97, T100, N101, S109,
and S128 woaaodaese3not bind to, or has decreased bi ndi ngPafffuspétip3dssz, one
or nore C3 proteol ytic fragnents. In certain enbodi nents, the CR2 portion
contains .at | east amno acid S d

el cot diifsar b Grote condeenmngatts Tho' 2868 M a8k S 35 HhEerokTs.

HO0, D93 %83, Tt‘tﬁ)7N1EﬁLCHJLO9|\H&11512§1a98,do@41%t%%%ﬁoa&%a§@t@§re&% bdeh t o, or has

decreased binding affinity for, one or nore C3 proteolytic fragments. In
cer t ai raflemtyldirnmetos mare €3m2te@1m1@ fragmcmﬁtlaucmsalatembeégment&;dm @R? portigui d

substitut'ons t amno acid r. sel ected fr.om. oup.consi sting of:
7o, vogonlagn By 02 RS SRR W Sh Rl g4 S 1 BUR BB 31067 e
S128 argiloﬁ{o&ﬁlsﬂah bf: gl YI0, (TN, 033, TRIC DSEsST, PiondDoY, sag‘3f ABVtT’l(TOONIOSI)ne or
nor e proteol ytlc fragrrents I'n certain enmbodi nents, the CR2 portion

cont ai nsL09t andeH2B apd decsnat hendetei oF hagHeerrasad biingaatliniky frs. o of mersiCues

roo. oebg g PR SRR hio L. akierd BirictbnafMdihinteP . ST s
decr easedndadcidisolgstiaftidnent @fnlﬁl@l’aCldQ‘IﬁdﬁH's salected EBnpthetgedlpyonsisfingeirEnt s. I n
certai n _enbodi nents ion contains at | east six anno acid

Cobstl AT B85, DG ST HED B2 SRl i ol e looginst S Bsand et ng o :
19, Y2 %ot gﬁ’ﬂ’l 1t0 q}ehas Igéeas@@md§%%fﬁllﬂ%pfor [&%wr %%?e C@‘ ?m&ﬁ%ﬁ@ fra@ﬁt@ﬂt’s §109 and

S128 and does not bi nd , as decreased binding affrnity“for, one or
nor e C&egamteaddoyltmcmts‘. tieeg@R A pertionrrositsait eagrfbadiementiso a¢it eulﬁlﬁﬁlt;@ms ti on

cont ai ns .at ast . sev cid substitutio i i dues

SO eat Ganift atif R S ELHORDS E B bRy e o T ol eG4 BSR40
HO0, DS, H98, D@@'S%TA@@ TINBOX 1055399, Ak 1598484 absh RemdNeLortiadd to, or has
decr eased’ bi ndi affinity for, one or nore C3 proteol ytic fragments. In
cert ai rtieélf?b@dl ng affinie fmn@@tmp@rm:m@ﬁ@ tsagmeatss In edright ani no aci d
substi t ut,i idre selected,fro roup co sisting of:
o0 Voot RCRY BRI BB iR TS5 Sl YIRS HBHRR 55T & 00° o
S128 anesldma9 029 lNdGBe, T3, US@SSWE(H%)&D@Q $INAongT add, Nllotysmr andne or

nore C3 proteol ytlc fragnents In certain egbodi nents, the CR2 portion
cont ai n&28wng da&tnas b tandriies deqrensstbinding affinits foit ongrrmepra E3cregelvtities

o0, arenEgy AgRe HBedRRRY: tedpst et feali it IRt R, SO0 has
decr eadesh lliengdbngcaisfsting by CBAIC3BNE3dY, amdDoe: @nm@élembyﬁd fragmagsenC3b | n

certai n enbodi nents, the CR2 portion c ins at ten am.no acjd
subst i tihttitinstoghe iy Noeapipgl $(g]§id8’i§’é§“§ Fé@téa amfetﬁﬁ RBOY§r GRRP B0 ng of

19, Y29 1d3lone B, thied folDhve, %YXO sevad OeightdRine I8, ete%%z twERO0midRl, S109, and
S128 and does not bind to, or has decr%ase binding affinity for, one or
nor e Cafotmtcmne(m tyfit¢en afring rgdsebstiutione ntagibe cendzoditive nolssfititions. (IRan of theon

contain t en no acid. substitutions at am.,no .aci

SoT1 1458 E ek b G 1 3680y SPedn et Bsciis SRy e AR RS S 4VeR | ng
of i 19,w¥RQ, thfrbn, fe8Recn] 3A1iftE&R6amiRE Aeid H8PstitiRrhs n§8/306 3R oondekPRiveN101, S109,
and S128 and does not bind to, or has decreased bi'nding affinity for, one
or nor éubzsuptn@tseém garfagn @mh@dmﬁn@z the gorsgiurtis i fesibopiotkent & sane CR2 portl on
cont ai ns_,at t ve_am n bstitutions at .am-no acid residues
ol ot I RREhGRE Ind (R LEH AT IRe AL pEHORL el 8Z R T ORBE bupES! 40
HO0, DRnsi§i¥d of ABD23TRBY, gpB30land $ENE. IiaEEnSIABodimdn@OBS comirubl duidshes or has

decreased bi ndi ng afflnlt for, one or nore C3 proteolgtlc fragments. In
cert ai rPigdhiocdicrps mage Cﬁrpéoteﬂzﬂf)&ﬁgm@wsc%@tatrr@n‘mdlm@%tt ¢ gABtBEMag i no aci d

substi t ting of:
10, *vostttia RO fhd GRAMRE SRR TR B URAERIRE 00 21
S128 artbe atdesst nod arhinpdicidsubstitutias daecksesathe dindimpdiffigitabdf thail(iR2 pation fime or
nore C3 proteolytic fra n cert in e d nt s e Rortion

cont ai ri¥e&f moé%tétt" PrQSE?! ﬁ’g‘gﬁ'a rﬁﬁ)g}é&’i‘}ﬂo st %ﬂgt#gé% ?%é!% rf@%é‘?g” 'resi dues
sel ect ef{i)o/g 139 %b% 95%‘190%0@%530%98% 90b0,95%2 B 1%1 1ng%§we-rgs4wd%6an S70,
HOO, D92, 'S93. A97, T100, NLOL, S109, and S128 and does not bind to. or has
decr easrmmemcmld\rah@ 1af0t3twnenyhefsgp¢rcgmteg@r Imseree @3bpdioees| theicompleagment s. | n
certain enbodi nents, the CR2 portion contains fifteen amno acid
substitutions at am no acid residues 49, Y29, C31, G33, T34, D56, S70, HOO,
D92, S93, A97, T100, N101, S109, and S128 and does not bind to, or has
decreased binding affinity for, one or nore C3 proteolytic fragnents. In
sonme enbodi nents, the one or nore C3 proteolytic fragnents are sel ected
fromthe group consisting of C3d, iC3b, C3dg, and one or nore cell-bound
fragrrents of C3b that bi nd to the t wo N—term naI SCR dormai ns of CR2. In any

o o o o I o - o, o,



WO 2011/ 143637PCT/ US2011/ 036552 nodul ator portion is a conpl enent
inhibitor. In sone of these enbodi nents, the conplenent inhibitor is

sel ect ed wWpam113863@r oup consi sting of: MCP, DAF, CD59, ecmyus2@ru3eésand FH
I n ot her enbodi nents, the conplenent nodul at or portion is a conpl enent

activator, .In sone of th e enb men t he | ement act vator is
o bt by PO P e s 1% home At (s e fqc0, hunan | g
| sot ypeoMpidradvk inHiBkbtEs i&edeﬂ%d&ﬁ@hé?o%ggﬁ?s}&tlng‘éP%CPQMAﬁc cﬂs@neﬂyl ofi, Fc

dormai n, human | gM Fc donai n, nouse dorai n, nouse M Fc donmain, and
CVF. [ca_ngl&]H | T @hﬁmndoeéemr@ thetre)rr@lcrrsequrmdu@e@r rergal mlalcenmtﬁnrmm tion
capabl et ed of Epstein

eare O\ faetabh TESHRS o7 Bt FhlodipeRs B Bp PR Menl RN aRE N weleied ikdif (B

conpri s#8up édbisting MLAAERNE iso8pe T AR ),(Habh IgegotyparMQLng mu@@@ CR2
protein of SEQID NO 1 or a biologically active fragment thereof, wherein

t he CRASYERa PoHeConmenpsleM Fr.dusantiye £ demainypumgn GaPTRTRMMYARI ns of
t he r dul ator portion; wherein the CR2
portFEﬁg§’ﬁ%g?ﬁ%”%FSP%g%?ffgggghﬁg%Qgg?g substitutions that decrease

bi ndi nd0&afF]ilnisbiyne @fpectzethereds parvidedrn dobublOtemeositioar@piide pf ot g@tddyddlieery
fragnments and I FNa. In certain enbodinents, the CR2 portjon contains at

| east d¥@ CRMPHENeRE MPIulagI(D sitRS; B hpateinaBars Mimvs infesipncomngiseLloBs %S  r om
the gr t am no
b e MR GRM, Sl Sbimpi22: A0h EotihlhbitrO%p i AR pofon BRI ARS

consi stCRYpwiecin 2OSEYAD, NQ3l1ler (338logik3ly a@be, fragntent tHeGof DARreifAR, CRO7, T100,

N101, S109, d.S12 dd t b h db
N T i e NGB 6 feasEnE g Tip Bllesmy SER i S GRE ARgrcing Wby £
enbodi %Mﬁeméﬂﬂ%oga?atd}@b}tﬁ&ﬁ wherliine T red }I)chrﬁ&@ EorRRiRs &M +6 hdirpuRed | t ution

at an am no acid residue selected fromthe group consisting of: S42 and
K50, f wubsidntiowihatidaerease birding aitfhmty aithedCR2 pertion et dnepr imone Cdtpretadlyte aci d

e R 5 SR RATE R oty S Bl T2 3

to, or d&ﬁﬁsu@@t@tﬁﬁ@ﬁi echnhintigdd a@daéﬁdua selecle@fionOie @sup®@eiside o Sueahyti c
fragnents and IFNa In certain enbodi ments, the CR2 portion contains at

| east dmeD- Awilies camipiars dUISAY ONEAMEN asid SHbSHiHiAD Al %nmeﬁléaeﬂ@tq steced from
the gr G S am no
aci d su tltﬂgb%%gﬂg?ah Dﬁﬁﬁgg?g ¢%§Idﬁ%ﬁé?ﬁ%%f%@b?@%%ﬁ%?,b@?dﬁ%fgggglstlng
of : 19,NNR9S1@Bhnd S338, ahddpeddodh bird/t0, orHAO dedd@Bed B8ingABTinity fd@OoneNk01, S109,

and S128, and doe not bind to, or has decreased blnﬂl affinity for, one

or nor énes HP@B icitEagpea B TEN ann ¢k embodigepts; § dmr%m%ﬁalt%e CR2
port'0%1&%@&%&@@nﬁ6a&&@ﬁkﬂﬁﬁ%n@@h@QmﬁﬁhQuﬁ%QﬁhéEé&k&ﬁﬁ&ktﬁ@l%ﬁkno aci d
resi due selected fromthe group consisting of: S42 and K50, “furt her

cont ai rrengstingeefs 542 and Ké@a fnnhfacqodtawbts teastutvioansn@bcid mubstitwons atr asindues

Voo, coridtegheopy e §gerSimhoitgns ol YAGESTrtrgp T ribko StosPana

S128, angb, @%swpmbomdmp,smg a8 1decanganedndivigh tagoatatsld@t:&ysemtndu@gte or
nore C3 roteolytlc fragments and |FNa. In certain enbodi ments,

por t i orrfideing Birmnear masaSH poefeolatit iegmentd asdiBS¥ ¢ tlycprenin ambadm@msmileacu d
resi dueCI%f o1 %tog (cj: rfltr L%rsnaE feast%ltlg lalﬁ)n COaQ:? bs{] t%{lon at aSn4 2r111?‘1ro] %Imlé reS1df g iec?e
cont ai ns at 1 eas iva& am ot ace 3t PORs At am no acid 1esidues
sel ect efbrh HPRrbWEc@sBUAg 6082 Shi MOquﬁhéﬂconYzﬁﬂs at@eabt thiebamihd4cidD56, S70,
H90, D92, S93, A97, T100, N101, S109, and S128, and does not bind to, or
has dectbeedPnsishaming asic iepidug salested tspm the 2ivup eomastipe of e bl Y20 CPY a%%?e nts
and I F C ri 0 one
im0 oy RgEe G B, B R g T R A AR B b TR o PO
consi sthande@tasedbihdarpchfRbiby fdruotehemaoe iBairosoBtic fi@gsientsiand AN aolmaci d
substitutions at anm no éﬁg resi dues sefg@ted frontthg q@oup consi sting of:
19, Y2gerteigpmbediments fhe Poxtipg) copfgins St ogg aMINGFCId FARFHUIRR 12N S109, and
S128, apdndoss r&%uel%'eﬂtgteti@ron?fhe%?@ulﬂ&ﬁrsﬁﬁlﬁegf Rundh D& 58f fukthbt dbntPhs atONe or
nore C3 proteolytic fragnents a In” certain enbodi nents, the CR2
por t i odeasofiuaiamsncadcid adstitugings gmimoo aod dessdues séleaitd omahe groupwbmastagi d
resi due selected fromthe group consisting of: S42 and K50, further
contains at |east seven am no acid suB8titutions at am no acid residues
selected fromthe group consisting of: 19, Y29, C31, G33, T34, D56, S70,
H90, DO2, S93, A97, T100, N101, S109, and S128, and does not bind to, or
has decreased binding affinity for, one or nore C3 proteolytic fragnments
and IFNa. In certain enbodi nents, the CR2 portion contains at |east one
am no aC|d substltutlon at an antno acid re5|due selected frontthe group
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affinity for, one or nore C3 proteolytic fragnents and IFNa. In certain
enbodi nents, the CR2 portion contains at |east one am no acid substitution
at an amwo 2at/d363esi due sel ected fromthe group consi sPChgiSedr1/084632 and
K50, further contains at |east eleven am no acid substitutions at anino

201 o5 SR Lo A S ARREET SL%:l niRl Wi T , o

bi nd t yndQAoeddst b@ﬁ%e@@e@ d@él@ﬁ’éeﬂ%nﬁﬁﬁg iy EQ onOftEmOe APPBreGRtiRr Ot eol ytic

fragments and |FNa. in certain enbodiments, the CR2 portlon contai ns at
| east dregnmmisrraddENG. §1m b@talm embetimantsathe 41 rtioh contess atleass ehewtiag f r om
t he grou

S : and, K50 r.t her. contains. at | | ve
b’ SERLSBARLEH ndiringAad NS eg e Bl e S srienSislihs pERT AAIT oo
consi StK5W f@fher Ontaikad 9t 1e&s3 Five @dno ﬁ;ﬂsuﬂ@ﬁﬁmoﬁg &, antiBO aciPIe&iduS9 Seled&Y, T100,
N101, S109, and S128, and does not bind or has decreased bindin
af f i ni tiyorn dhe ropecapisipg ef: A9, ¥R8: 63, ﬁi%Tﬁﬂ Jddrfert’9. B D%N§93,|1h97e§r18%,i n
enmbodi S i S I titution
S an Aebies 160 an ST 000k AR ROBIR B0t WEASLBRHAM AnREFE, SHAL! L1
K50, f unhséieer3 motbhitioSraginehsast IFNor Ireeama&mmb)ocameﬁts,subsmztpmtrul@ﬂa)nadmsam no

aci d reS|dues sel.ected from¢the group consisting of: 19, Y29, C31, G33,

T34, D56 leagzpe apgpo agd subsggrion aggn ampecidyrgigue slessed B e @8uPand does not
bind t cbonQEtlr%aﬁ §@f5ﬁ?‘ﬁ§@i fghﬂg'c'agtaﬁfs a't [Hagtysuf Qrﬁmooa'aﬁi s%%stﬂﬁﬁ&lsg% aﬁ'ilﬁ)t eol yt ic
fragnents an . I'n certain enbodi nents, CR2 portion contal ns at

| east owel @eidne sabptd:dﬂdmsthetgnoumnatsuag]ofarﬂi%ﬁnadtﬂ (331 U8kt 3%, 8¢9.dd9F, r om

i no. 0 SSaobdlponto S Tafihg SIdp o dbr i WL PeR S er RO up
consi stdefigityPfor, ohd.or ¥rte (TdlotebiFe frhdthent?ald IFNE, InHBrain[@bodiehts ARY, T100,

N101, S109,” and S128, and does not bind to, or has decreased bi nding
af fini t®R2 pertiongentains ableast oge pmm%@ll@/wb@tlmtla@ pieait amiap dcidrpgdud selastadt ai n

enbodi the CR2. port con n mno acid substitution
ot an ARThDeAPE Fusif0E oL aPaehTh Bufere bl R B EF R Y S22 anc
K50, f wibdiRiti@Rnt ani® afcid ﬂeeeﬂesasadaed&mnd tlﬁatgasﬁp &dntsisaﬂg ofit19annooCHci d

resi dues 19, Y29, C31 S93, A97, T100, N101,
S109, &nth. 3B4eDSard 0dH8@ ]?i%?f S@ﬁn@l% 5ll 108rNi11%]s Sd@%,raélésséa&bqnﬁdioﬁbn%ﬁbﬁlﬂd‘n ty

for, ong &rhag‘aéc%%&d Bfn‘&l QJfMMt %réh%%'?%o% %%r&ﬁ': B@% 1%8% &fﬁﬂ\% RNt S,

t he one or nore r ot e yt| agnents are ron1t e group

consi Stdeft@n@:fm‘tﬁﬂdneﬂt@ﬂli):, CR3@grtiocandnnitg adieasmme aaehd adid)ﬂllﬂﬁtlfdtl@g memt s of C3b
that bind to the two N-term nal SCR donmins of CR2. ny of the above
embodi rAEHPQ acigd ﬁeléﬂe selegiefl frap the grenp conpigting pls S7¢ aed 5&9 %@%@n@eﬁsaér vative
substi tijptct Qi%ﬁt an!n"ﬂo %BM BbstithGoRRPY S RHRAMN SRR Swe R fﬂ)tm h?cag%&gﬁ YW sREhgo acid
substitutio be non-conservative substitutions. I n cert

enbodi ngnts YZ%€3<EFG31)6IH4+, bPao6coHMY, HioAsDA2. 5935 AP UE 100 NP 1,a 08manddS 1281 d f r om
t he group cons ti of. 542A WO 1/ 143637PCT/ US2011/ 036552 and K50A. In
R O R s e AR S e s

enbodi neRhfentstdh@ 1ERE. MEértMeﬁ%cﬁﬁfehﬁéeﬂh}é AR NS bPcSHIAN Okt 18R BndEiBngi Ns from
the group consisting of: CD23 and EBV gp350. In some enbodi ments, the

const r vstd dbsttuion atginfaning a¢igpgsidusdelsaed dronnithera® qomoiserd 9ft S42 fan%lgrrent S.

In ot heI£5(5a ?1? Cé:lrrere En%s a{ llgg t%on%sat liHG E1c1 Sbs%?ct{o%"si% éjmll%llo%gf nrgsﬁfgslsgf[e t}édt o | FNa
and one or nore ol % ragnen? T2 8™ eno he“at | east
t wo  anifim ae gioeplbc&tsishug bpn@ d'ee I€38 @33h¢3blmh 13g0afdd, a2y SO, AdE TCRE,
portion for |FNa nore C3 proteolytlc fragnents b¥ any of about
20% 29940138449, 35d/§121$3%1d450,5n%@%d 859%hag dogrewsdpindoug aftiniyy tgoose @59 90%
95% or,dQQ% ﬂo&% (}M%'ff/a gt% Yiﬁ'ﬂ:N&S @E&taﬂ#{%dcﬁﬁkm\é ?Ihie' EROpRESVERRih1ES e
percentages odi nent's, e co nt nodul ator portion Is a
conpl emeidast cnielalnruh@amd bubssmmmi ait Ianem aerdmsludne milacted fremabarploepent

inhibitor is sel ed fr e group nsi sti ng of DAF, CD%9, Crry,
CRL, arf@M#Ring o Sihan Kibau ﬁpgtalr{sr%?ee&tﬁﬁw @ﬁEWtaC}Po%’/EP PUPBPNSSAEYR (s a

conpl engpf rediahdV@lelfed fidin #RE0QS cdliRERe eﬂb@dy@ressb d3@eT§@rﬁﬂée§¢@ H90.
activator is selected fromthe group consisting of: human’Ig i'sotype Gl

(19G0, DheA3) 497,009 1M, SILGR)and rvd U8 .eandgloe s matyhped G301 hay @8Yreased bswlinggM Fc,
human 1gG Fc domain, human 1 gM Fc donmai n, nouse |gG3 Fc donmin, nouse |gM
Fc domain, and CVF. [0116] In sonme aspects, there is provided a sol uble
conposition capable of targeted delivery of a conplenent nodul ator to sites
of conpl enent system activation conprising a construct, wherein the
construct conprises: (a) a conplenment receptor 2 (CR2) portion conprising a
CR2 protein of SEQID NGO 1 or a biologically active fragnent thereof,
V\/nereln t he CR2 portlon contal ns at Ieast the flrst two N-term naI SCR
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CR2 portion contains am no acid substitutions at am no acid residues $S42
and K50, further contains at |east three am no acid substitutions at am no
aci d resiwoesiigebect ed fromthe group consisting of: 19PCYAB201@836551533,
T34, D56, S70, H90, D92, S93, A97, T100, N101, S109, and S128, and does not

bind to, s decreas bi n affinit , one or roteolytic
Fr agneAEEaar or TR CertaryBpoemranetd I BrEeRiEaHE e an no
aci d sufet b&ﬂﬁbh%ﬁaﬁ% aBRhA®naGinthd R di8ELEAR adithKal ,acifrtréflfwser&wdal ns at

| east four ami no acid substitutions at am no acid residues selected from
t he gr dopn thergpep fongisghg oft $42vipg KSO3furthes@ntaigyat I@s6cle8T0amiHg@¢idDI2, S93,

101, S109, and .S128, . a does not bind. t.o, 0O ed
bi mal ngwﬁftrr%wt Fiafh s RO s Al P s %Onrrérg%@ﬁf%’“‘i%dﬁ%érﬁgir .
certai menbsd ENEBO, DHE, 982 Ao T100) NIONtSU9Sardts 128, &6 dbeS WbShHihd ¢, ioens  at
amino acid residues S42 and K50, further contains at |east five amno acid
subst i thas desigasad biadingnfEpityloreaieduarore §3qupiealytic disgrrats grdBiNeoksi sti ng of :
19, Y29, ST N S109, and
sivs, asdonmusdnents e CR2 porl cohfifh spRey o dmigt i Stllnydghdlan 5000
nor e Canfinotedhysidue stleagti®ivns thardodgrddasisting cfeStaand Kﬁboﬁirtrrarﬁoeltaufsrne CR2

portion contains am no acid substitutions at am no acid residues S42 and

K50, f UPthBYCIEOHPEPHSIdDPEEYenssH R ¢! BedHCSTRRATI TR GHs2aEP ami no aci d
resi duec%nggtf%cgfquf‘f@ﬂdghe(}ggwg e3BS§ AT, I, o2, 3% A¥29T1663 1083300134

D56, S70, HOO, D92, S93, A97,” T100, N10I, S109,” and S128, and does not bind
to, or dnd§1él&candais>esjndmhmﬂ f@goralfa‘srdncneyseﬂdmndlmgfeffmrtyrﬁm end3y mpowtEdl ytic

fragments and | FNa. ai n enbodi ts, th portion contains am no
he oSSR fiaRgent taf TS ol RO G ResBr AR & e no. at
| east sfMQMHiAMINRS s@&shﬁim%id%&ﬂ &rﬁiﬂoch@ﬁi ﬁﬁldﬁm&&t&f?fr&nrt%%@uﬁéor%%ti%%fg%d from

the group consisting of: 19, C31, G33, T34, D56 S93,
A97, T19@, anNJKﬁD,, figthegcordpids Sllzat thireendweigo agid shbstiduticns abzrmfma@cmiererlée@ed

D BT SR ReRin B . TR SN, RO Bt
anm no agd es, MLES SHP, aadd 148 And dued Mg bikon! & s datredasind@igditinayn no acid

substitutions at amino acid residues sel ected fromthe group consi sting of:
19, Y2dor.esq or wes: Cgipteqhysy, fragraentgel IFDgp In sgrgain ggrpodimiens, thef@R2  S109, and

S128, S i one or

SL28, APERI Wl 6 DS, SRRy Bl 00 LA e

por t i orhe griipicossiaimgro: mﬁldsmﬁstfmhﬂrrcomlnafat lamtlﬁmlr&rendrmmmﬂdres S42 and

K50, fur%her cont ai ns at st njne gm ng acid subst.i tgtt J%gs m no acid

resi due¥ %rte%rseaamrrwrﬁ%@mé%iﬁﬁ cCEASTUR FRErofP copsisting 2 T34,

D56 57 3,199, p59 37 Sﬁ§@ 759%?15297 ﬂl)@lmél%%w and ﬁég%nd%gs H&qﬁncﬂot bi nd
as decrease bi ndin fini'ty f one or nore C3 proteolytic

f r agrrertbsordmd dedEdimed bmdugratfﬁmrw rbodi crmmrs Ciltpnete@RRfic pugnenn agd HiMG.nB am no

WO 2011/ 143637PCT/ US2011 6552 aci d.substitutions at ,am no acid residues
o andeRa orRare Qe 87 Ao p SoRgie X Batete agnan s SRR af wheae
am no_aghido haaireliaR sSRLRa R frreggwﬂ&ngrs 06 8AS hitd KBRO, @fthed@nta¥k9, C31,

(33, T34, D56, S70, H90, D92, S93, A97, T100, N101, S109, and S128, and
does ndiftesh athinwacidputitittigas paaziae a@dmeﬁlduysa‘f Y39, C@h‘@% "SHeDas. $ﬁ§)re C3

pr ot eol r agiTe, 581573 = C odr t| on
cont ai n%éda(rih)% aci Sﬁ&? ]\huotﬁl?%ffdsdqg C?g?nfgﬁonggfo resr 3[850%35 ecre

furt herbm‘(ﬁﬂ% affinsty dbr, be@st meteaVR proddtilyile fepinébnSLtmitIENGY | mmen@tenajwnﬁeml d
resi dues selected fromthe %r oup consisting of: 19, Y29, C31, G33, T34,

D56 s7c oper Moy A3 moEolyligFragmenty arqudactedfro thegrguscosistag # §66s not  bi nd

f " agrrerft 2 aél%ng E@S’& &' A g BbhA ncgfr%g 5185 of @?{ﬁthg%ﬁrt@thgwgrl\me?&h% i C

In certain e ortion contalns am no
aci d sUR domninens CRE. meomedbwmmmsnaﬁe tleenat I&fsﬂtwd aminberidcont ai ns at
| east twel ve. am no acid substitutjons at am id ues selected from

5 S Shpgpemy

the gr CUBStHBIHIISIRAYRY onseryafiveyybstitgtions. lapay mepggthe ghrastgga,
A7, TLOB anl W@ cid $HAB utRAM m%f 28 nofARAn deERivE QDb slﬁ'tLﬂQnE Qn cBftaill %ﬁlbggﬁﬂe%% ed
brndrng affinity for, one or nore C3 proteolytic fragnents and | FNa.

cert ai the@Badgionemt ®ntmmsea @R3titpoen pHmm gompacildramnitheograep dorsisbisg of G#Zzbns at
am no acid residues S42 and K50, further contains at |east thirteen am no
acid substitutions at am no acid resi dues selected fromthe group
consisting of: 19, Y29, C31, &33, T34, D56, S70, H90, D92, S93, A97, T100,
N101, S109, and S128, and does not bind to, or has decreased binding
affinity for, one or nore C3 proteolytic fragnents and IFNa. In certain
enbodi ments, the CR2 portion contains am no acid substitutions at am no
acrd resrdues S42 and K50 further contarns at Ieast fourteen am no acrd
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[0117] In sone aspects, there is provided a sol uble conposition capabl e of
targeted delivery of a conplenent nodul ator to sites of I FNa production
conpri si yoaotarsddruct, wherein the construct conpri sesPClfa)S2@1086552 enent
receptor 2 (CR2) portion conprising a CR2 protein of SEQID NO 1 or a

bi ol ogi cal active fragnent thereof, wherei.n the CR2 portion contalins at
east tHE B Ity ROPRITHEN. G i et B PO e (B oBRE OO i) o
conpl enBOERIGHE A RlecROEY bR (VBR! & MoleRoteiid fRA] the QRoupUdh ke &t (peast two
am no acid substitutions that decrease binding affinity of the CR2 portion
for onendEBOep3303 IprsomeompoilinchtsatheeonsiruehdodEBwt ind30 [IFNe agdpcadmore

mbodi CR2 ' i | ' i.d.substituti
ot an At hgcabith PR 1 et PRbBHREAR: e 2P v BB R A Bt R R
K4l, Y&4 1BNE akddne biunhbRaT3 soRoRitRTradinen®aTh see caBbdihedts theSRattthdt i on at

an amino acid residue selected fromthe group consisting of: 19, Y29, C31,
G33, T3MMingagd sgryitutiqme dequope twgtinding affinrtyed the\eB2 posimgdor HiNp tb@e qind

does n i r I i ndj f hpd t o] o] C3

v ot corhe P b Bontle ERARIHSAREE BIREOAI 23 WYL Yk Phor DR Moo,

por t i ore0garesas, 18%at5%e 88%, B, 20tk 95 %.cird 08Ul Sidlusise, anwall agum yaminicai d

resi due selected fromthe g[roup consisting of: N11, R36, K41, Y64 and K67,
f ur t herVatrt AEteen thase agcefipgssafi RINVEMDUITEAti3hS PoRTletIsabnPAY8EE52 aci d
Subst! L3NS oonBih o S5 BGSREECHRDAIAAR, biEcHEAURRIRRES N0 OF
19, Y29, C31, G33, T34, D56, S7/0, HOo0, D92, S93, AdJ7, T100, N101, S109, and
S128, aneklemabiromtthdgrodp consigmgldsMAds Ddds €D 39, QdiynGRaf dndifily If ather one or

nmore C3 prateolytic fragnents d EBV.gp350. In certain enhodi nents, the
e poreeRBRIEgHY e atoBoamEY Rk wrrilsSeT ofh e 38 SR Ab - aci o

r esi duagess @hfeliRsbnltd, B dAHIAHAHRCERRS! i§ td18ePfromMid groff Condfdihe Y64 and K67,
further contains at | east three anino acid substitutions at am no acid

r esi duésinyallgetosxpef( olg® hehynaulg iswed Bk (lg).anouse dg isypge (GIIgGxGIBOUST34,

D56, S70 D9 3, A7, . T100, 0 S109, a S and does t bind
Cor” or RSFEQLPER I tel g b P Boma st GG E Qan PG pE SRS 1

f r agmerficsdoamiin, BBY CO850. I n certain enbodi ments, the CR2 portion contains
at |east one am no acid substitution at an ami no acid residue selected from
t he gr d@pl@ohssosts asgedss. tham is prvgided KaalublegamapsitigsFapaplgraf frgeted delivens at

| east fgqur } i it Ut g ! i -S| . from
the or ony coRd Rl BRTH iy a0y Pin BELAR AR Rali B LR RE Gl O
A97, ThMkreiNtiElconS10I compelséS128), a @meblelaes raeptddi2N@R2Y powion kampeeiap aased

bi nding affinity for, one or nore C3 proteolytic fragnents and EBV gp350.
' cer tRAPEIBBAT nERHD, N@Heorca@lﬁém%ﬁcty&ffa&m@t dergobagtergRéiemitao aci d

subst k?bﬁrﬂi&ﬁcﬁ%ai@s@t@@as%k@ir&%@b 163mfl SEREDnidiABARECRP PrRemORR @HLng of:
N11, 6, K41, Y64 and K67, further contains at |east five amno acid

subst i taetipbamseraimagimiate pectiah; misteduths (31 patied céntains tileasythoegpamwmesicst i ng of :
19, Y29, 1, G33, T34 6,. S70, . H9 S93, A97, T100, N101, S109, and
s128, aSHBSC%SHBté‘E“Sﬁ%t B i SNBLY el dICR AR derRyieLr P £y FEFOlYBhe or
nor e CIrfphhRoIMIFN of TR8ERM SmBRIMERY, BBIFD: pdrilof &ddt@hHaBHROdideNnt s, the
CR2 portion contains at |east one am no aci dpSUbS_tI tution at amno acid

r esi duesbsfdpegsad amimyrmcidvesigneupt 2omd X, fyrgheo tontping at IRgs onaminoygsl and K67,
further tains at l.east . siXx, anno id substituti.ons at i id
resi auct PSR i St TR S R8eE e B 2o DA GV 7,
D56, S%833,H30, DEYZX70S880, B .S931807, TNDOIN 16168309 aimd S$288ndaleds Ae@sndot bi nd
to, or has decreased binding affinity for, gne or nore C3 proteolytic

f r agmeriPsordiag dequeasgsh Binding adfigisy foij enecwiets fBrrateolyte friapmeps pad HN@&oAR ai ns

at |ea ! i Ltution.at g ] i i ql ected from
the o arenenEia Akt Ekp bl doRRyRtunfl Bl A Bl BN 180, 27 e ot

| east gesiéuwesaddrnad &S0dfisthbstantainhs @risasatw@mmino aati whbstestichses as@loewidd from

the group, consjsting of: 19, Y29, C31 3. T34, 6. S70 0, 2, S93,
A97, TTORIIN SIS TO0 thargaougl%,swwfa&%%%@%&f 935053,4,&5% .48 eased

bi ndi ngh&f f5oBi Ay7 1900, QNG &1 0ITME ST38 PIARE! ¥dtittnd {oégf‘i?dgtd%céﬁ%d%ﬁl\éiﬂg)%o-
In certain enbodi'mnents, the CR2 portion contains at |east one am no acid
subst i taiifinignfoat ongror amire € 3gedtdolyas indgmeste hed tEY¥0. f norerthinesngrodupentorisd st i ng
of : N11, R36, K41, Y64 and K67, further contains at |east eight am no acid
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substitutions at am no acid residues selected fromthe group consisting of:
19, Y29, C31, &33, T34, D56, S70, HO0, D92, S93, A97, T100, N101, S109, and
S128, andwoOaes/mat37bi nd to, or has decreased bi ndi ng af PCHiUSQOfOB8655DNE Or
nore C3 proteolytic fragnents and EBV gp350. In certain enbodi rrents t he

CR2 po n contains at .| eas e amno acid sy bstijtu n M no acid
resi dud k2 PuEPRESHF GRS froufCeerstidgrord Reidveise! b ksOaiReng Ker
furt hercogRitsait [b%sﬁhrel: Qo NiMCuIRIIUNRN A& il BSHIE G @&e&&d A8 Ae 3Fdul

resi dues selected fromthe group consisting of: 19, Y29, C31, G33, T34,

D56, SRONSiHIE ofpd?, Y2 E31A673, THO®S6NITL HO81 D92, 3430 AST2810ad Odic®¥%ot  bi nd
C ndj ffinit one..or re C3 proteplytic

f ragnerte Siak Eagognune i ioedd el HinaRhfiehly T8 BastBhBIGh Yont ai ns

at |ea%irot@61@tlamﬂagﬁe@t@|aﬂd $ENG! Irf déftaenModafe @ (ROCRLIpdrticdSdodtienssehigst ed from

the group consisting of: N11, R36, K41, Y64 and K67, further contains at

| east tasi! wbptiations 4 aginesacid [peidgasS4d andhk R faighar cppiging dbleas dPWENHEC f r om t he

group ¢ f. A97,
91007 REBEYBLYDEoR s gl AlfPreokiid seldtto, ot BBup RIRjEy: BRZ00h, 40T
af fi ni tg33,ds4, bse S0, HOo 613913 SBBoAQhITyltOO;:Nma@rlﬁﬁt&d&dS,Eﬁi\i djppﬁﬁ& biddh
certai n enbodi nents, the portion contaipns at | east one am ng acid

subst i t!8t RS decreased, Bméagcﬂfﬁ@@r MieneBIeUe £d ArPSAVEREAEMERS 28OS &t I'ng of :
N11, R%@rtalﬁﬁlbogﬁﬂerﬁ‘@%é@ﬁQ gt)Hf ttlr&%ﬁtaﬁﬁ'yﬁﬁh@%l@tsuﬂsﬁﬁﬁfon? lateéﬁ%'ﬁo %EHH”O aci d
substl tutions at an am no a resi due sel ected fromthe group consi sti ng
of : 19,reN@%s S23hnd BB, fufBér cddfbns S16gst FHIOamDOAcidSABstitABTs af Ao D1, S109,

and S128,. . and does .not bind to, .or d f for, one
o ror 4 U4 RTHERER JRL R RS T G B5R0 - Frooeb I Sibditvent 5, the
CR2 porhynRr9gonyAIMB0ak 10 €&IH9 oRe SEIQB %d%bﬂn&%ﬂotb'ﬁha@@e&%as%ﬂbﬁml@ acid
resi due sel ected fromthe group consisting of: NI11, 6, K41, Y64 and K67,

f ur t herafidgoify frrenear masg §8 profeplytic Srgmentaend IEMb shj qeataincﬂmﬁaoehmmﬁ e aci d

oo, - ST Peboh gt el URGGROR) §ield Bga rityelid a0 diteenar bi na

to, or daAminiee I8 aiinddiciiDsudbdtufiddsyat hffino N redidubPDieecteadl PEALIROLBLD C
fragnents and EBV 9%350 In certain enbodi nents, the CR2§($)ort| on_contai ns

at | easongpéngoh Ao Bed @%u@é@ﬂiﬂt Dok ato, &WOaW?\oS%ClAWrE GO Odeb s ed from
the gr %;1:18 nggsdn:atdoggn&fbm l’JBr lﬁ%%’ecﬂélls]ed bYl% ngor I)HJ &hﬁ{) A ai ns at

| east Irteen amno acl stitutions at cid residues sel ected
from t heotgolgtip fragmsnts tihd GFod.: Inl&rtaﬂﬁ?@nb(ﬂi}ﬂlentiﬁﬁe CR3bportidmbonfartd, ankd, D92,
S93, A97, TlOO N101, $109, and 81253 and_does not bjnd to, or has

decr easSif BOMH NS AN 3714 fsidughetoindniba L Testhes coptaps gt leesthF\af@r?érﬂpe and
EBV gp3pf subhitG&bilstt AmEPR8d ARiiuSs setlé&%‘ed% Ibwc&%&hﬂg 3f R ﬁaéﬁl,one
amino acid substitution at an am no acid residue selected fromthe group
consi stGHy T6#; DHE,1570R360, IheRL SOY649AAT ORI | 0¥, S Dhemd S8 aindsloas ndtebast
fourteen aninq acid 2011/.143637PCT/ US2011/ 036552 substit ut am no
hotd 1 B a8 dedfasts BRdrieghtitte iy GE s abRe CurRgoare g mewbehd B 3

T34, DRBrtaiR ebhbod@RentDUe CRIPortdR LonthiRQAmiNg 8did sstk@ehtioadd: apdid8 aciand does not
bind to, or has decreased bi ndi ng affinity for, one or nore C3 proteolytic
fr agrrerr@sdlaﬂﬁeS@Bvd &85 0uthencaerinaitieashbight areinp @mdtsnbstmmonp@t e acht ai ns
at | east m.no.aci d substitutlon at d ected from
the. or ORI R AR AP RS o TR T RS, Pl B IR e
fifteermenysne, 4¢7 A" 1900101, Sl 09NHd & 28/MndAodShét HiRBiodbietsas Hcre¥s28 bi G33,
T34, D56, S70, H90 D92 893 A97, T100, N101, S109, and S128, and does not
bi nd t iRy Raconged mese €4 msptaeivHg fragments pyd e, rfsttain emfodimentythg eol yti c
fragnme

br ot col o7 B @RS ind fi¢ AIRARRDACAHRING scil RRIAE S2T JMBKSOTIRLEY | g,
C3dg, amndtannsent Grastmineamilolachicubstithtiagme ammOoefmmbldhémgeldatadcfrdm thiehgotmo
N-term nal, SCR donai ns of . In_any of the ove odi nment at
eact | PGSRBS A0 0D 6t Fodi T o Mg bl LoRSr 5 Avd. SUBEN P 8™ 1 n
cert ai nariegdi NS nétfb@nmomstdea@a&%mﬁgaﬁﬂﬁ 98y, BRY & mulgtd tutions of
amino acids fromthe group consisting of: NIT 1A E&36A K41A, Y64A, and
K67A. Iprotaplytiofragmentalbod &wubbdientemmt snbdadireers, the@BL povieo nain faon seeaiido
substitutions nay be non-conservative substitutions. In certain

enbodi ments, the construct is a fusiof3protein. In some enbodi nents, the
CR2 portion selectively binds to one or nore proteins fromthe group
consisting of: CD23 and | FNa. I n sone enbodi nents, the construct does not
bind to EBV gp350 and one or nore C3 proteolytic fragnents. In other

enbodi nents, the construct has decreased binding affinity to EBV gp350 and
one or nore CS proteol ytlc fragrrents In sone. enbodi rrents the at least two

S " B Y Y B _.: b1 P——.



WO 2011/ 143637PCT/ US2011/ 036552 construct conprises: (a) a conpl enent
receptor 2 (CR2) portion conprising a CR2 protein of SEQID NO 1 or a
bi ol ogi caWbyoucdase fragnment thereof, wherein the CR2 p®CTiusaoiaostsar ns at
| east the first two N-term nal SCR donmains of the CR2 protein; and (b) a

conpl enen dulator ortlo ortion contains at |east

S e T RS aP Pt A i DR S T K s SRl s et oo
por ti onub@tuiR a@hmY RidBsiBL&t RRcMHIfforh HRETENY SomdREnERY BP$50.cin certain
enbodi ments, the CR2 portion contains at | east two ami no acid substitutions

at am r(&)33a(373é 26T 0eH98 P, 158d, APDr 0ReN P b b 02.0mdiSd 2B ragdaioes nitbindR36,

K41, Y64 a ns at | eas one id su itution at
S A BT T s B S 1
G33, T%rta@@@lboaﬁﬂentﬁ%b CROZ0ortB9ZonAhk, amiAdbsid MMitutiDhO & andind 1&428, and
does not bind to, or has decreased binding affinity for, one or nore C3

pr ot eolgtifeesi3GRe K39, BritheEmmtypaBdeast ey amaing agidisyBytirans at prRocRa!

portio e i t a acid
Fesi dudeSaRe b RgeR ot R e S A A A S N R BT O and ke,

f urt herDZX)I8V3) AS7.at10DHED 1, SWO9 alﬂitirm28,cand @Hfbﬁ(ﬁtlﬂmﬂ fopoishatdeagasedibiali@ei d

resi due selected fromthe group consisting of: 19, Y29, C31, G33, T34, D56,
S70, HIGUINIEPY, agpr meyy C3PiejeolyNg fraemanegnd Hilp STt fnRagiaeHythdi nd t o,
or has @es [;&%%ﬁ@o&hfﬁg bhRghRLdid Eﬂbtthuftlgﬁs at%ﬁn& heil DA Gaes SRS Qﬁ@RISUtﬂuﬁh&r agnent s
and EBV gp35 I'n certain enbodi nents, CR2 portion contains at |east

t wo anumomasudkﬁdb&th@dhnmmsad&ubmmnmmaaudnmeamduasmxemdcmedﬁbnnmﬁthe group

im0 HEPE SSEUTE b1 g2 hirs: Dok oSy el B SPb e o7 3RS Dy oup.
consi std1ng, Ad S8, andldes G3dbin&R3 or Raddeckafd @K@n Eﬁﬂnt 82 onS8BmofT3 T100,
N101, S109, and S128, and does not bind to, or has decreased bi ndi ng

af fini tlyotfﬁelrytlc &lagments raml &3 br@rteml G,mbqghmwwth&mm@wn@ngo n

certain £ L ent s ri s at |east

cubst | L5t Qe ROk b rBehe o SRR 2 R sl LB P o
N11, R%ld btttk 2aAhikOatid fdélfdhh@é’el&ﬁﬂltmrﬁ$heagroh1§36§1{s1sfuﬁg bf:am, Yeoacs o
substitutions at am no acid residues selected fromthe group consisting of:

19, Y2973%334. 1033 ST93WD0.08%, S§30A914§6004§§1201 S489. aﬂdﬁlﬂ’rl@d ORRLEAL DI 09, and
S128,

pemls bR SR v SRR T i T
CR2 pOkkﬂmemﬂmﬁﬁnﬂﬁsamaCEa@bﬁkmnmamnﬂ@naﬁ¢dné@ﬂﬁhhﬁﬂhﬁ@ﬂﬁnmbaaﬂlnO acid

resi dues gelected fr n1the gr oup con3|§{|n of ; N11, R36, K41, Y64 and K67,

furt her®tdyfs a‘%4ﬁ§natl<ﬁ e Buthey sqptaingatlepshiquates painoragid hstititions At ARing:i d

resi duea%lcﬁr%gﬁﬁésesglet:feﬁmotnlﬂﬁle% 9|§rb0cdh‘§f§§h%5f ng 9bo A, G\§,39T3m5 ga@ HIB4,

D56, S70, H90 S109,” and S128, oes not bind
to, or IS SQ8cARBSBA0LN NI, $g0RfaMd 1Ly, dndrdoeone bord tm)meha@@ep]e@steed)mmmg

fragne EBV 350 n enbodi S, rtion contains
L o Ce st o Bt Caume e e hBaoRe SaiTl? ol A B Bt 46 o f 1 om
the gr qun poidsh ebhthts Afnind\Meld sUR3BiutibAlat a¥fiffo aNd r&&iles K42 LACKS00MtAENS at

| east six amino acid substitutions at am no acid resi dues selected fromthe

group conwimstiifiegn efminogid ybgtitugens at@REno F34 resw@s 1957@9 Q@d) GEPRA 345030, A97,
T100, %1H9§1]982 S@@dA%L aﬂ‘i‘Of nacr)ltd %q and oeShot 1 Ei?ecr gsed binding
af finity "for,” ofi€ "or’ nore prot’eo ytlc fragnment s an gp350. In
certai nieeihodi viRdh affinfte fER3nPOr hbRITT protadilyike f?etgnhea@ssdndtmaaml Bémeci d
substitutions at am no acid residues sel ected fromthe group consisting of:
N11, R3GIborimentsydhe eiscPrkore (Burptselytie Sirgaicnts A selestestryB fiererawd no aci d

o, vzt &GS, UG SEShIFEGREaEhaRg AR RGRRFRhb Y
S128, and NioesimdSOR dundios ofdtRhakh dgateksadvbiembbdigneats theiat Yeabiahreeone or

nore C3 proteqlytic fragnents and EBV 93350 In cert nbodi nepnts, the
CR2 pordHpn acig siitityions Maydsconsgsyaliye sEbsigitipns.papy PE dggi‘a?m IMgNtsci d
resi dugge sQk&¢ ek zirﬁfﬁmat:ﬁesuggtﬁﬂﬂ?orﬁcfﬂ@ s A bervNivk sub@Gutidthl m dBdignd K67,
further contains at |east eight amno acid substitutions at amno acid

r esi duesntedinatte dhd CRApoHimngooupscobgitstianm@f eminol@jdsYPRA @RIKS@83In T34,

D56, S70, H90, D92, S93, A97, T100, N101, S109, and S128, and does not bind
to, or has decreased binding affinity5dor, one or nore C3 proteol ytic
fragments and EBV gp350. In certain enbodinents, the CR2 portion contains
at least two ami no acid substitutions at am no acid residues selected from
the group consisting of: N11, R36, K41, Y64 and K67, further contains at

| east nine am no acid substitutions at am no acid residues selected from

t he group consisting of 19 Y29, C31 G33, T34 D56 S?O H90 D92 893

NN\~ — . o~ N ARIA /M A NA NN PNA NN o S



contains fifteen am no acid substitutions at am no acid residues 19, Y29,
C31, G33, T34, D56, S70, H90, D92, S93, A97, T100, N101, S109, and S128,
and does wotohmas3ro, or has decreased binding affinityPCoUS20n®3&52 nore C3
proteolytic fragnents and EBV gp350. In sone enbodi nents, the one or nore
C3 prot eol.¥lti Era%rrenﬁs are selected fromthe roup onsi stﬁ f C3d,

i C3b, &styh @ BRE TS MG HNETEL 1 2 BEIRP P Hy B 1PLe S Pat'edihd to the
two Nt @leciEly BB IitH 8nObr H5R- pré®ind MbonPihetdhsuPRRVBH SNDOIDMBNLE, the at
| east three amino acid substitutions nay be conservative substitutions. In
any of Elé gabdyelnsntnedimbedingents, itlee canstired soes it dedaniliNoand dng abwspict@i i ons
may be non-conservative substitutions..In certain enbodi ts, t.he CR2
port i o SERT AaeRasofh AEPEtad P e AR dl AETRBRU R i B oup
consi stiFNg. adfl .on&br hbre B3@AedidddANragdtdhs. MNAnK@Aitodines thadtNegninedi nent s,
the construct is a fusion protein. In some enbodi nents, the CR2 portion
sel ect |G agif eRstifyionn de@pasgpihe brdhpeafiiaity obthet(R2 persigp ferdhdiognt wge of :
CD23 a i S C n i EBV
gp350° MGG g0 TE AR BT ot bl SO S o R S 8 5 e
const r %, l68%, 46 ¢, 8a%e d5%i, BoHongH %f 909 1570 Lo 168%, ieBB0eamdwelngs ary nore C3
proteolytic fragnents. In sone enbodinents, the at | east three amno acid
subst i 753! XA PEvcAS s ppescesogrs1 A syBS oMbt fERSee CARPIIIES ng

affini trMocﬁflatBHﬁorgagispaoéotrﬁ}f?&nérﬁrin}ﬁﬁ\/mgQI?@Qm@BfitthEeer%ocﬁ%Eﬁs,Qﬁe proteol ytic
fragnents by any of about 20% 25% 30% 35% 40% 45% 50% 55% 60% 65%
70% 75%mpBdOfent 886hit@094el @5 fran tHODWp cosistiag ve, MEE, AIH CRS9a@yynURer i cal

value in en these percentages. In so enbodi.nents, the conpl enent
ol atB Thbr <o RO Bt ISR PR Gror AR b od et s,
t he conplieaBNtinisbhikRif tiRke bsibs@hREECMe LbRARPAt StRUR GKORRCRII Mt &fe:  MCP,

DAF, CD59, Crry, CR1, and FH In other enbodi ments, the conpl enent
nodul atgeupennsistng Pk hameo Ap isewa G 1d G v.duoran Ip asosypeeMdigMhaywseodi nment s,

t he conpl enent acti vator, hs.-sel ected fromthe graou isting of: human Ig
| sot ypa P PoEE bR 18T FEAE TR0 FE Rpmdin HuBe AT IS ey pallta iy ca) |
mouse 11g{¥k Fe domuimmou M Ec do@infand@wen | gM Fc domai n, nouse | gG& Fc
domai n, nmouse 1 gM Fc donain, and CVF. [0119] In sonme aspects, there is
provi ded a SevumisEiopsfsdsirgsiehDedysabreComplerericMeduldiers eyikys of Ingrtesapl ement
nmodul at gr, 1 op,siitgs,,0f | FNa production conprising a construct, wherein the
constru conprises: (a) a conplenent receptor 2 (CR2) portion conprising a
CR2 protein of SEQID NGO 1 or a biologically active fragnment thereof,

wher ei 01 1Y I€R@mp asfeconthenmit piravidedta Jobedd cdrhpositionstapiivie of\tatgetadd dedilveiSCR

domai ns .of the CR2 protein; and ac | ement . nodul at or portion; wherein

the m?faﬁfmp_ﬁw%ﬁfo_ T ?sutf‘éaoéﬁ%QFO@EF%C%W%%%S{% Bheretiiae _

decr ea%%n&%h{&@bé}%;\)/ﬁffefs.‘ gdgta)’co pldht _g%%ptBQQg_CRQ) %&ﬁersm%gsziﬁga@RQ?prefeﬁi gol ytic
p350. s, the P

fragnents and E ' ~In'certain enbodi nen ' ortion contains
at | eastEQ Hp &O:d o nbiclegidallyidstive fraginonshercofa mhagimthie € Repird o soahest ed
fromthe 0 consjistin ~ N11.. R3 ,.. Y64 and K67, further contains
ot T eadrD g RS Nedirey Sk ditanroidpe ER it 28 A SommindE oot ed from
t he gr aupdeaBsp&EtibmIyiein B CR2Portlodonf@di at Tedé, twb2ninS48d stidéutidde, S93,
A97, T100, N101, S109, and S128, and does not bind to, or has decreased

bi ndi nghaifderispibinding aimatyof thedrR2 eartiondeikesioyaringort (Rgreisekytia Ad BBV gp350.

In certgi i t . i al I i ho acid
subst | tF ARG SRR et MG, e E BRI Ao nERE oS SERERLT 0o
N11, R3Gbstidtlon XG4 adtitb K6 resfdue tsblected tiotatha graip doassting oo N, RG6AKH T
substitutions at amno acid residues selected fromthe group consisting of:
19, Y29Y o4 Kz gurtheggontppg at g onpyginrgsd sughtutian 2t anrrpino akifggsiduei 09, and
S128, i bt 136 ERC indi ot one or
nmor e CgSQ%F:%? Z%"r“{y]?‘%é? (? agotrlrlglﬁttng‘(£ %ﬂ?‘EBV’ES’%%%%’W&éE? tg’a%afnof’ gr?g’o%?éﬁ’e%%&s, t he
CR2 porA9bm1000Y HilnS 108, ahé &3 £8.tand deesamit hindatoi of Isw lds¢regsad borlsngattfiaity no aci d

resi dues sel ect ed om the. group consjstin : N11,. R36, K41, Y64 d K67,
it herioE gt B Hore pRal uh SaRerfi Mol SRV aPa bt Ehninbott nais e SRPq
r esi du?}(’i})f@(ﬁ9 %ﬁﬁa%gszz{trl% e rgin® UBidGaBstinstdnd aRhmidPacid #iduC3diectEB Boml 34,

D66, S , S93, WO 2011/143637PCT/ US2011/ 036552
the group consisting of: N11, R36, K41, Y64 and K67, further contains at least two amino

55



A97, T100, N101, S109, and S128, and does not bind to, or has decreased

bi nding affinity for, one or nore C3 proteolytic fragnents and EBV gp350.

I n certaiwoenodsesents, the CR2 portion contains at | ea®CTiuse@a/ 0365500 aci d

substitutions at am no acid residues selected fromthe group consisting of:

N11l, R36,, K41, Y64 and.K67, further contains at |east.four _am jd

subst i (4519 DS EON A AGInECHCI FeSoh ey slecled Eerp i FTPBRFRETGE 8 cbritetls ng of :

19, Y2%531934, 1@@,57@?14{301%, s520A9H98.0000%01,S989, qﬁ%‘&12]§,]}&g,do%§19&,bil§it09, and
0

S128, and does not bin , ‘or has decreased binding affinity for, one or

nmor e C3oprrdiaedégredsed bindingetisitafed, EB\rgp8s 03 proteektic fiagmentsod KBt s, t he

CR2 porti contains.at. | east t e am no acid substitutions, at i.no acid
oo fucr 3 B Puih E PR ERE o BBl EPng R R The pshd T AR 67
f urt herat a@MPdcRSredidube@sdetdd fYén @ fOuREoMlistiHBSF:1 NULiFoI6s Kaltl, 61 afd Reid

resi dues selected fromthe group consisting of: 19, Y29, C31, G33, T34,

D56, S7orthegontamyat lesgzhrepgminoraqid subtiytionsatgoning Agid sawbies selecterb&emnot  bi nd
to, or j fadi fiiqt e ytic

v agnertatiSf EhETRE cB P a0, L ok B, 376 1890, PRESa? BRI, it ai s
at | east1aihsee9,and S02& caind dsedusdt ibirdt topsishad Ueadasad bading affisitylfeesorairect ed
fromthe group consisting of: N1l1, R36, K41, Y64 and K67, further contains

at | eadhOEiG RIRICALISATEMEIBSOAERY 8R% Varln SrHAHB cabpdinteaty HisdsRsrpiEeRed from
the gr QURHGRANS IS B8 2Bfino 1Qd suffBtutiod b a%inoTa:’éﬂi; re5afe sehled ff@ﬁ%th@?:%u S93,
A97, T100, NI101, S109, and S128, and does not bind to, or has dec eaged

bi ndi ngoa$ibting ¢fy Nldr, R36ne4 brY Ghioand K&/, purttiee obnthine af leagy i@mtasniamaci@&BY gp350.

In certajn. enbodi nents, .the CR2 porti.on contains at .l ea t.hre ] acid
Subst i CUPTRETR A A et g e gls T BB SRRSO IS S ot Copng of
N11, R3G34, 4%, SHEHANDKEH3, Aot Paj, &A01 28119, &ld $ BRS indSE3E8Rofkhd &, 361 d

substitutions at am no acid residues selected fromthe group consisting of:
19, Y29as deareasedBindirgmffimEsiorsne, orkgee (Bqrotesy8e fiagments 200 EBNIgI3505109, and

S128, and .doe ot bind or. has decreased hinding.affinity for..one or
oo AUl fherty M 2 p8lioh A8 pBR T RAG Sl aRh Boi sl BRpis" s
CR2  pordcidsia it @iedted Fonh BRSIrodE®RSisAA BO MC1,R3BURS | YO4 hnE6Atfuahdrno aci d

resi dues selected fromthe .aroup. consisting of: Nl1, R36, K41, Y64 and K67,
f ur t hercoBBHISAH Fastive a8 agif §HPStAFH WS abanidofGidaesidvasisglested froghihg ren d

residu : -t i ' : T34,
e, S8 RUBHEE, YRS MR BRTRL 08 8¢ S SR ERI ot bi na
to, or dndsldecmdalwedndiibigd togomslidsidecieysetl dindinnffiaity fimt endCS poet@d| ytic
fragments and EBV gp350. I n certain enbodi nents, the CR2 portion contains

at | eastOiehEe TAATARS ¢ HBSUBRPt dR FEHYN SRPAtMIBalbr ¢ eRi o soiuree} ed
f rom t Nea bR O M IdShblfur atMiring B8 recfithds seleAOmKRL erdhp bGiingONt a1 NS

at least nine am no acid substitutions at amno acid res s selecCted from
t he gr cuip NddnBB6&tK4lg Yo#: and K67YRGtheCBdntai@3 &, leAsB4ix aDBBo aGd GubsHBBionbAL, S93,

not bl TG S HYES U EL L8R By AR APy O 370 ORL TR TaEDeE ™ 0%

pr ot eolgiol €196 BIMBRIBSAGNAr IEBVNGPB A 09, hdFANR A RIFPAGH BTRD S or hfte CR2.
portion contains at |east three amno acid substitutions af am no acid

r esi duedscraseddiieding pidimity Her, gnoopmersr{st piotapdytisiiraggients RI&EBK4p350v6ls and K67,
further_contains. at .| eas en_.am no. aci d, substitution t ..am nq, acid

oot e i BPR R TR BOu R BfaBbal iy M ahifh) QTG RNAEF 75,

D56, SThind98d rédie sSR3ted Adm thEDSup MhEiLtinSION 1 BRB6SKE8, Yenshdwes not bind
to, or has decreased binding affinity for, one or nore C3 proteolytic

f r agmerftgheqs@napy aysasiorevenyrgiape pgidrsubiivinnysh agino agid rerdugsosetactsd fEmt ai ns

at lea i Ciod ' [ i ' [ | ect ed
From t i Bbf o RTHR rioE vEUEY S, BAR iy ST I 95 4IRS Cont e ns
at | eaN 1@, 8v@9) aadiShd8,aad dosuds bitdubd] arims décraaved bindirighffiesy thuesnesel ect ed
fromthe group copsisting of: 19, Y29, C31, G33, T34, D56, S70, HOO0, D92,
503, AGTORETONORINYE MAETHLS oA B 883 50a B ChriiE Snoient g@,CS%% beysen

decr easgfafisndidas Hefahithd Yeifi QibstiORBNAF afBhoGRidHeOHEO L& fib AIHERLSp and
EBV gp350. In certain enbodi nents, the CR2 portion contains at |east three
am no aonsisenghdt iINIUt RGHsKat, Y and &, duntles icduteins seleedt emlit imom achke gr oup
consisting of: N11, R36, K41, Y64 and K67, further contains at |east twelve
am no acid substitutions at am no aci d6resi dues selected fromthe group
consisting of: 19, Y29, C31, &33, T34, D56, S70, H90, D92, S93, A97, T100,
N101, S109, and S128, and does not bind to, or has decreased binding
affinity for, one or nore C3 proteolytic fragnents and EBV gp350. In
certain enbodi nents, the CR2 portion contains at |east three am no acid
substitutions at am no acid residues selected fromthe group consisting of:

ANI1A A . "7 A A V) " . g, .



WO 2011/ 143637PCT/ US2011/ 036552 Y64 and K67, further contains at |east one
am no acid substitution at an am no acid residue selected fromthe group
consi sti nyoab11/143437Y29, C31, G33, T34, D56, S70, HO0, DeLT/US2®1/08%32 T100,
N101, S109, and S128, and does not bind to, or has decreased binding

affinity for, one or nor roteolytic fragments. and 350.
oo t ol rbiieaf e Bino i e BRIt B s el S oRis e off 4 YRR L. G5
substi tpi4 938 0, HIONPARY Kesi LS Na8h eSioedadd Dmst g @eouBt KiARSd, St i ng of :

N11, R36, K41, Y64 and K67, further contains at |east two am no acid
subst i thas degrsasad bandingmttigitylfaregrieduasors €13guotedlytic dragmiats gnd B Ve gm0s tih ng  of :

19, Y29, C31 3 3 70, 0 2, S93, .A97...T10 N10 S109, d
s12s. - st cmosdients e CBY paico s RSN R AMICSF S IR A Sone on

nor e Canheu&ehaide sklea@ienihs thandodtRngiResdof: IN1 CRIGaKA 1 EYHPHIERL,S, the
CR2 portion contains at least four amno acid substitutions at am no acid
r esi dudgrtBey|ceptaing af fegph Hikeaying 3sidcyhs!itaionsdt aminongeid reggges selectedymm Hikd K67,

further [ a e, L0 [ t KWhsItdaNS oat j cid
o RermS QLA Phr Ao IS RTICLAR: P YN LUV ARl AT RoRcL S

D56, S&I09HAY, S IDB2andSBzs ndind Tl 00 had\idieaséd1fiRding affingl28r, oaadr sogsChot bi nd
to, or has decreased bi ndi % affinity for, one or nore C3 proteolytic

f r agmeriretegiygc EagmgRs80d EBY gRlailh ca b amhedtimentst the CBRPYBPR FURIBOHt ai ns

at | east,d gh arﬁﬁb%@id%%%a&itﬁﬁ&?&t%%&ﬂiﬁ’@§cié}es§’dﬁe@91e@t%ii Froh PRk UGS RRliseiLd from

t he group consisting © N11, , K41, Y64 and K67, furt%er contal ns at
| east faduNIdnRAG K&l, & Gulnd tKG7uturdrs cattaiastieasaEindinries hddesbssigtens ed f r om

t he group consisting of: , Y29, C31, G33, T34 6., 57 , 2, S93,
po7, TS Relg 1o OsEleciriam e el cHBRRTRA: B XDt 63 S hdd Rk ehsed

bi ndi ngg7af Hooi by, f50B, A9Nerien, RPHE ST89 PhatKeRYiddoks AGNEBA &, 8RkhsEBY gp350.
In certain enmbodinents, the CR2 portion contains at |east four am no acid

subst i tdgcicased bandingrihinits ¢oi oneel miokesC S plotest Wid tragorantswnddebYigpddhsliost i ng of :
N11, R36, K41 b 64 ngh K@Z furt hert cont[gi ns at |.east fibvgt i no aci d
subst i tGH PSSR A S AR A PPN FOAR T el KR HCAPUIR 1L SYPEHR R ShEM I ng of :
19, Y2%cidRBdiduésdBlecttdFronbiR, gr&fconki@fing B92N1 §¥36, RAT, YAL MY KB Flsth109, and
S128, and does not bind to, or has decreased binding affinity for, one or

nore CFoptagisablapst ddevien agHemedd austitmyng pamouming agid resiqdys selepisdifiadnths, t he

CR2 port] Al t t r ! i u i ddat i hno acid
resi e BLs BRRIAL B 19 VAN GRNTREPRE, S5 S1p R S o JE e ke,
f urt herSioonimi $1L8aind d&es hoshikd asylonbasduiccbasadds hdihg bifonty fat, oaebnmoso( 8l

resi dues selected fromthe group consisting of: 19, Y29, C31, G33, T34,

D56, SRIOCRkybC ipgpentsgad E_&é’ggp?rﬁ@pél} CyEen emBadgients e SRApoTcRRbELs #ot bi nd
to, or 1bas fAeahessed dbadhich &fhlaplihd adi@lesiRR8eREIPR 3 %@Fc%%i)@iﬂgf ,
fragnments and EBV gp350. In certalin enbodi nents, the CR2 r%or i on contains
at | easif: ™Ndur Radi Kl , dchng KSSt Futrthier omgaias atdpish oveled anmesicdlebstitetiestad from

the group consisting qf: 1 6, K4l, WO 20: 6 U 36552 Y64
b KoM aerarisasdroed B Go Soul ke foad 2 Cob it AT ot o no
acid resiodHes, €2, eoptedof romot Reo 0raaup, HAsiRgt ddadoed notlfind 28s hds31, G33,
T34, D56, S70, H90, D92, S93, A97, T100, N101, S109, and S128, and does not
bi nd t olecispsaddindieg pldmste dobh pnelphgorefG3 piotepl tisriragarratsoandidi @ 235G rlot eol yti ¢
fragr’rencteﬁ i%%%lb%%i\{n s3 %l(l)e' i{E 5 {ot a(‘:ioHta?n% Peias orrlltf:%mirtlohg icgg\)u?bsp%rtitoin% § ontai ns
at |east four amno acl dCsu SEITGOISNS “at *am [1d act a7 8si°dues 'sef'ect ed from
the gr eufiné aslgirssidurGeRtied bk thBIboupibhsisividondl KRB, KU1 tY1ef abKeAi ns at

| east eight ami no acid substitutions at am no acid residues selected from

t he gr duph&sRBiaksiahfpagithirtegn aming acgsubstgggonsig amipysarid sppluesgrbectqdofpomsg 3,
A7, T : . N ' d i , reased

bi ndi négg’%?ogh%?%“%%%fb%é‘}%?&}@n%’%ngr‘)’?sedgﬁt;?*ﬁlé%ﬁa%ﬁ%%’s%ﬁ@%v gp350.

I n certMi(l, St dnd SRS ,antl deeGR2 bjpalrtb] @rhas dadraasng batdidgedfihit§ futy oremrno aci d
substitutigpns at amno acid residues selected fromthe group consisting of:
N11, R3BOTe &gﬁprot?eﬁmag@gﬁﬁ?&s A NG EP A A I FMPREIET Y HE (kd PRTAET df

subst i tuhi.gfisit fdas REhiAC hdd SQsLANSR o884 &RiRAC(d ﬁﬁﬁ'dh@&wwﬂ?omﬂég&hgng of :
19, Y29, C31, G33, T34, D56, S70, HOO, DO2, S93, A97, T100, N101,~S109, and
S128, awdsigoesoindil lbRad, Kél, ¥4 dhndKale Curdees ednthinm di lagst &furiean tupnifcoacid one or
nore C3 proteolytic fragnents and EBV gp350. In certain enbodi nents, the
CR2 portion contains at |east four andbho acid substitutions at am no acid
resi dues selected fromthe group consisting of: N11, R36, K41, Y64 and K67,
further contains at |east ten amno acid substitutions at amno acid

resi dues selected fromthe group consisting of: 19, Y29, C31, G33, T34,

D56, S70, HOO0, D92, S93, A97, T100, N101, S109, and S128, and does not bind
to, or has decreased binding affinity for, one or nore C3 proteol ytic
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40% 45% 50% 55% 60% 65% 70% 75% 80% 85% 90% 95% or 100%
i nclusive, as well as any nunerical value in between these percentages. In
sonme enbodpDreent363rhe conpl ement nodul ator portion i s aPCOMSR@En®pEss2
inhibitor. In sone of these enbodi nents, the conplenent inhibitor is

| ted, f mth ) isti f: , DAF, CDR9, , FH
T bl m AR iR i st Mt tnsrenahor oy 25t f3%: o
2011/ 141336131758@I$M$2@b,1b@§,6§3|5,,2A@¢,tTm 8101, 10908k 9f28t Airp&LnbBodhaents, the

conpl ement activator is selected fromthe group consisting of: hunman Ig

i sot ypeasteqreapabbindingeadfinigy fazoenepe mre CGNyrotenlytis érapgpents eng b8 VgpS0g@s) ,

nouse | Fc, human | gG domai n, . hu |.gM Fc .donai n se &3 Fc
dona n. hgemPYTRRe F5GRA PORRE BB oyt AubhER SRR R al B 1o

provi deghifo 64 ukidueGerpREiffondtheGaR N Msifing of: ¢t R 3dekiuvey§4 afd mReTonpl enent
nodul ator to sites of I FNa production conprising a construct, wherein the
const r Jexthgseprajnsdifteep aminp idhpibsHagony €cappopcio resgRey [Hord% 681.6#bri si ng a
CR2 pr i f L do-00, i { I ! . eaqf ,

ahor 61l ThE B b B oot AR LY. RADES ok AR SIR. WERE L REER
domai nshaetledrbse LR dpTeaiffhity faanshe(dd)m@e C3prbeoBLit finpoehBtad EBO gp3»0; Imher ei n
the CR2 portion contains at |easf six amno acid substitutions that

decr easOMSi SHACHYNET ithf QR BMYRE IERICPYFE TTIRMERS e esiedrinm theE Bt eol yti ¢
f T agmentohsidiith SRADRSAL C3lp. £l loR nRADAI. FHaFrashidfis RO ML 0L £ARE a1 NS
five amno acid substitutions at amno acid residues N11, R36, K41, Y64 and
K67, fuwbhétersomid SCRsdanaiheaSER2 e aapphtheabot anlstiments, tbaadtasatwam no aci d

resi due selected fromthe group consisting of: 19, Y29, 1, G33, 4, D56,
570, - honpa9d SergtRgy Moy F ORI S 18 Pamn SRACRBUS B TRnd to,

or has e@neAn o Mord kb sfitdtdont 6f amRBQCRIs FHRY e GRoly nSiRliyd bfc fragnents
and EBV gp350. In certain enbodi nents, the CR2 portion contains five am no

aci d sUbbIA t(RAGAo et A YartAnandBPdAr s priuefsthnatoveRBeodikaants, Vigzatdendt K67,
further_contains, at |east two am no acid substitutions at am no aci

oot s ORra Tty Bl S Ps RO R PR ool S SR AReES Gy

D56, Sinsthiis Dion POeinAN sonkd B8 bodikRats, HEQR?2 porobiad&tivaRdistieas oaet bi nd
to, or has decreased binding affinity for, one or nore C3 proteolytic

f r agmerf $NQIATEEY HPREDE ZIoYP centiding Enbbap aah BN .t Wesoaremhadimenis.dbmt ai ns
five am i i i i i i . , Y64 and
Kove £ PTRERE UG AP Bl 8 0 AIRE ol CEBH AU RS 1Stk 104 204
r esi duesntedirmaite dhd ¢amsirtdidagdaugsedbisdiigiafif@niof to FBY gf29) ard3ne osddre T34,

D56, S70, H9Q, D92, S93, A97, T100, ngl, S109, and S128, and .does not bi nd
to, or MeSOYHEAERERSHIhHTTAPIIRPES PBHAL CEHEV e Aoy I CaOsHYiER ytic
f,ragmr&e%re%&@,tl@é{n&iﬂg%ﬁfiniﬂy’bﬁﬁé éRQ%oﬁ{Hﬁ%t BV $h35b RBd GR2oPRbA! @ cont ai ns
five amno acid substitutions at am no acid residues N11, R36, K41, Y64 and
K67, f umrotaelyticbmgments batany efisttout 30Te, afAond0%cd e stilyet450uti06n S5, 669, no aci d

i d isti f: 19 Y29, C31,.G33, T34,
Dot STETrH 56, SO Gess R aa e oS B B a5 AN &5 2ty TARIIGHLL ot bi ndl
to, or jRasties iRaAS BecAItREHsNI &rhd Bhbydilehts, BBCoRPleiRhEmEdulRioPhERIotid £

fragments and EBV gp350. In certain enbodi nents, the CR2 portion contains
five arfomplenednd imhiysari frusdromel theseambedimeityl theeinplemeninhibirggs s@adted Y64 and

K67, further contains.at | i\ e 1 achgl, su itutions .
pon1/ 145 s P BN B ok BGCh, DAL CRYHS ) T H, i PE iR imets g oup
consi stthé@or@plemz B m¥@Batofgdrtioksdda cohdftemEbcti vt 1hOme BPthesS93, A97, T100,

N101, S109, and S128, and does not bind to, or has decreased binding
af fi ni tantfogimenis gheponppipraertachyaipids sslested fipadhe AP £ABSIEE QJplaran fgn

cert ai i t\s i C i i i i itutions
ot am neaey ! HEG) bR eht e SRhal RSt ARAD, AL BPRLT L1

| east dHuxnaarip@oFadodasmubshai [PM Gosloahinamonse BE;dFcrdesialiyaesowselgdtied from t he
group consi sting.of: 19, Y29, C31, G33, T34, D56, S70, HOO0, D92, S93, A97,
T100, MPRINLG168Viand S128, and does not bind to, or has decreased binding
affinit r i AR @4@&5&.-

certai nmgn%c}gisgnlggtagecﬁggﬁé%p E%V?%ei%%n%?:%ﬁ% éa(f ns fﬁn?agﬁrr‘%ﬁ%gﬁ;é& d sull)lsV%I?t utions
at am rd aaoingplenesit dwdslaii 1o siR3S IKN & prodiuttiamdork@sing aicervgnctcwhe@imbe at

| east seven amino acid substitutions at am no acid residues selected from
the group consisting of: 19, Y29, C3158G33, T34, D56, S70, H90, D92, S93,
A97, T100, N101, S109, and S128, and does not bind to, or has decreased

bi nding affinity for, one or nore C3 proteolytic fragnents and EBV gp350.
In certain enbodi nents, the CR2 portion contains five am no acid
substitutions at am no acid residues Nl1, R36, K41, Y64 and K67, further
contains at |east eight am no acid substitutions at am no acid residues
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WO 2011/ 143637PCT/ US2011/ 036552 certain enbodi nents, the CR2 portion
contains five am no acid substitutions at am no acid resi dues N11, R36,
K41, Y64 wOAoK6iA3637urt her contains at | east twelve am n®@CAAISA1IOBESEL t ut i ons
at amino acid residues selected fromthe group consisting of: 19, Y29, C31,

&33, T34, D56, S70, Hzfg D92, S93, A97, Tﬁg N101, S109, and S128, and
does ndCHYGCRBPISS: é%&l?ﬂ%%@’é&“ﬁ?tﬁa%é } POIHPR GopBHsihg Pfﬁ’&}%&ga
pr ot eol $t(h eD IN@9 ras?!atbwaglea@%\éﬁg@ 3aPmehth&eH L MnBredMRERERBon EORAIEER

portion contains five amnd acid substitutions at am no acid residues N11,
R36, K4dast ¥e4irsitgyoRGTermiingl Sh&r daerinaditbe &R2| pretsin; ahd () @eemphimant aci d

substitutions at_.am no acid i dues se] ect fromthe gro conpsi sting of:
o " vogodiiEr BB YAt CR3OMER DTS P ke BTG HGEITOR 06 and
S128, anst dé@lesseﬂﬁﬁdib'% adidi.of &ic ORS poRiehgasat diniet 0B @bebRiit Yragkntsone or
nore C3 proteolytic fragnents and EBV gp350. In certain enbodinents, the
CR2 porafd&BEept A 8 ceitaip cpyppdioneatsy, & PoItign copaing At lgast o 4BIRP 34| dues
N11, 4 . r j am,no acid
subst | eupiiidons PGP e el dl el TR Bcln SRR WK EFBERUID, DOT G
19, Y29%y64C3H KRB Iurthe34ontmg at B4 onelahindR2d subRBtutidd 4t anTddidp abitiGdsid@l 09, and
S128, and does not bind to, .or has decreased bi ndi ng af fini '([)é faor, one or
mor e C3EI5FGH MY thereubipmeintiag alndP-BaY: §p35873: 1 I34cBrbat 19> EfBodPretis, the
OR2 pOTASRIT) 60NN A1 18 109,46 8o ANAG0E FHBRHA bUbi 1R 3ekaRbIIRIACk HnfipsT dues
N11, R36, K41, Y64 and K67, further contains fifteen amno acid

subst i tfot,icoasr sibrea@i® potadytet fregnohuesdlEB V950 Bilcert@@Imbddmerds6he GRQ, HI0,
D92, S93, .A97, T100, N101, S109,. ang 5128, and does &ot j]gi nd toffﬂ;fgr has
decr eaEF Y} RHHY AT HMAATEP 2CigrabYUTRIP ST e3aBIeAEH FHitEe 1erbitee and
EBV 9p3t§9§ro|uﬁ cSNTRIGHPON 1TERSS . K41N& 6an8d K6 7MRIrielSo4ifl Akt o Ahagment s
are selectfed fromthe group consisting of C3d, iC3b, C3dg, and one or nore
cel | - bogissubstégientas aphm@Bhacideesidoe selected frim thewgrowpiecensistigl of SGRYE8nai ns  of

CR2. | n f ' Syt tl-€a i X 110 id

subst (it e T Tl SUfBIOERLTROL gt FeT roled 7S o aly ST AnE Gty
enbodi MeRd &, of e dtreh@AVindihX affiith Por@6heloSbRICI pilotedNdicBygnidts and EBV
non-conservative substitutions. In certain enbodi nents, the CR2 portion

cont ai rép3ahelnerigsy ambagdiments.the GRS ROFtiROREIRAt st torAntiRe agidloup consi sti ng
of © NI lifhiitfR3Grat KO aciPRfiaud 1%@?1%1{1‘ th%%&@c@%‘ﬁﬁﬁgbﬂ%iE’R§6hk4‘f°”5t ruct
is a fusiton protern. In sone enbodl nents, the porfron sé€lectively binds
t 0 one Y64 amir K6 hifaitlieir esnthinoat lehe tigee umireorsd sibstigtiofis at@GDRBo avidi rdskNas 1 n
sonme enbodi nents, the construct_ does n&té bind to EBY an or nore

35
C3 pr otEKFIHiTEoF thegrosn onsisingph &7 Yeith Sdil nEht- L 3% Rao @sﬁggclpg%g{]? decr eased
bi ndi ngy@f i 0h 11610 E@{aﬁiﬁ@,@@s,%é d8BE R bilPbCoitRs REQE SR Biddind 4rRgAENtS. 1N

sone enbodi ments, the at | east six amno acid substitutions decreases the
bi ndi ndomfohé ni tpreo€3 phe R foagraéndsarfdolr B ¥RY3 Hp 36 0ccanih epmwdomentyrtiee CB2

proteolytic fragnents by any. of about. 20% 25% 30% 35% 40% 45% WO
D011/ 1 PR oD 1 DSE BN g6 R S et BBV i 9y el T35 004
95% orgrd@P%nsisned HEI1 N €1, F%, WAl | YEF a6 NUTRArcBhtaURl b RakiTobeiM@B Acidhese
percentages. In sone enbodi nents, the conplenent nodulator portion is a

conpl erfehstitptigiisiat awino deid woigpesorelecipd drone tsqprreennsistingef: ddmpd % it G33,
i nhi bit s .S d t i St n i DAF, . . 9, Crry,
Sl T el e U ek RN L i R e R A o I

conpl ermeRte@eised 8iding dffinispee, &fe drivesie (BirodbRED FiSigmels 260 FBVeFEIF0. In
activator is selected fromthe gr ou& consisting of: human I g isotype Gl
(1 gQ0O, sumarmhgdinys, the QRE PN copiases f ipaptdpr\ppeneacid pefatiutionp aisdningm Fc,

human | g3 dadnif fﬂ) QAABLP . NTPYSR,_kAESyEF %ﬁjﬂ} dirguse | gM
Fc donai n,realn]ch %% & m&%ﬁstﬂ tﬂ?l dns‘?’or Tar get &d” [ v’elrlg/ of
Conpl erentairyia idastt fivesamino acid substitutions at amino acid residues selected from the group
consisting of: 19, Y29, C31, G33, T34, D56, S70, H90, D92, S93, A97, T100, N101, S109,
and S128, and does not bind to, or has decreased binding affinity for, one or more C3

proteolytic fragments and EBV gp350. In certain embodiments, the CR2 portion contains at
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[0122] In any enbodi nents of any of the conpositions described herein, the
CR2 portion can further contain at |east one, two, three, four, five, six,
seven, eigybht201mi4se7 ten, or el even additional am no aci #C3Issensdssons at
ot her positions in the CR2 portion. In certain enbodi nents, the CR2 portion

further, contains at.]east one am no ac substitut] el ect ed framthe
L oun’ dsFeMS iRogeid fsinlas & Rapt fokresayss ek ey Igaop femisighs  and

R89. | npreayitiarBe bR digientli Ko7t RgteReoMahs hOBask ViktadAgho QAL @b BtuRhs h€ast two
amno aci d substitutions selected fromthe group consisting of: R13, Y16,

A22, R2@inG3dd r¢ddies KZFctedyBBmM thRg groucRansisting RS, YA, €2, (&30 Téddodh. nent s,

t he a ea m no .acid su stitutions
sel eg:Rgs fP%’PnOI?%%“S’&?o%? RORlih §?$h§tl8 ﬂ%&bgﬂ% ‘fiﬁéﬁ‘)t %%% b ka8 K57,
Y68, RGfcrefd,biknifly B8Rty Ifor, 68¢ b@meree@@pl@tdwﬁmragtﬂ@tma HBWV ©op®50. fr t her
contains at | east %our am no acid substitutions selected fromthe group
consi staerginsmbopimentsy fig: CRS portippgrongp at jeag, tWraminygad sEggiutiogs at pigo R89.
In cert C Ive
ani no. A1 SAREC TR droct IS A0 AHBUAR o S PIOCRIL Y B R KEF BBl Y01,
A22, R2B®ntabd2t ldéét&,evd!iﬁgmmhf&&d sBBéhtut‘iBﬂ; at aﬂndlol%ﬁi rehlﬂuweleatdd feshddi nent s,
the CR2 portion further. contains._at aci d substitutions

sel ect GHOY S BHES g $p Toisil sEP gl 36‘1» D5@15370 0B, DRgYrAg7. BB, Ni#g, ks,
Y68, R8§1109% S @'Qdaﬂ@cﬁ)es b0 KR4 E@'OP h%rﬁ%gfgag@rﬁlﬁdmé Qﬁ’m@Qfop Qht bPRofdis her

contains at |east seven amno acid substitutions®selected fromthe group
consi strrotgolyfic fiRgBentYatd EBY2gp3R08 In 83Rin KdhBodikisidts, t’hﬁ@RRﬁﬁtlot(B@h,talamat R89.

I n certain enbodi nen the CR2 portio rther co s at | east .ei ght
i o BB oCTBemone She oot alia 57 1oty SlestOThEn s flhun oS “ie,
A22, RZf, NSQZR?)&)(@KH K’%ﬁ:an@f@&7 R ther g@ﬂam@-ﬁﬂeﬁ@& hi ﬂnf'ﬁ@rat:ﬂ' fbabestisnent s,

the CR2 port| on further contains at |east nine am no acid substitutions

sel ect ednifip aerd tr¢redugs selpctedireinghe grpupfconitgie of1¥, YBQQC3 R283, $39, D18, K57,

Y68, I portion further
cont ai Oa%ﬁeaeﬁ%ﬁgggg ﬂ(g)% }1@12& @gb @ﬁgh@d é)F%E? dnq rooﬂ{f?ar?e gr oup
consi StdeB@and bildlidg affihty f623ne B2BoreI32 prokebByticPapmei@landREBV ¢ land R89.
In certain embodi nents, the CR2 CR2 portion further contains at east el even

am no aertangEhodinents. dirsCR2peroagoniagmat estgre oA sehstigitions aRmginoy1 6,

4 e
enbod :Q%rfglndtlggauﬁ%ﬁcwﬁgésr? %%%ér?@?%?&? Ofarﬁq 53%6 ﬂla%qs ?%(d kggvfgﬁﬂ&el ght,
ni ne, teentadls aeleaviatin@amino aaki sdlbstubﬁcbﬂstauhmﬁxtisacﬂtai;esialaemem:wdvf&tmw}&: group

substitutions. ln an f thea st _on

hree, cpourmna oty B Y25, E5 L 08 T3 Ga6 S A HAD o sb aPb Rtz §6 Sagha™

substi talisang, aﬂiﬁﬁo@@n&%&%n§Iel'ia\§‘%lteb1‘é§se§%ﬂ1‘% &Fﬁhﬁ?%r bhdEhoRI@f ei ns [ 0123]
In any of the enbodi nents déscribed herein he construct conprising a CR2
por ti orproteolytibifakmgnts ahd ¥ Bacgiise. fim egremembodmeots, mn@@mﬁm eomgains at

nhi bi t.or ort on co si ng hunman nmouse., CD59. i saof orm A, se CD59
0ot or st RR B st BB o e o e e oo R e BPu LoTOaS oy

human MgPNI1hURBS, IOAF, Y& NBUSE, RhePEorRaiRl O 106k %'a'rﬂin@ﬁélﬂ\éﬁbsftﬂhﬁwﬁ@@{ thereof
al so includes an am'no acid |inker sequence |inkin CR2 portion and the
conpl erfanno peidirgsiduss sglested Gam(the groupmmaﬁmgwg@ hf@ 5@310@@ I86f1d%m A, nouse

CD59 i e r fac Qr H, human
CR1, hﬁson@hﬁg)&ﬁb9%?r$§hA&(g 19 ﬁ%@%e%lggfngﬁlggbl 5 dé)els Ea Ui Ve f r agnment
t her eofdecreh @U2ARdih af@imyty Pbr, bfmem&b&@mt@lﬁm@rgnm& ahﬁl’]ﬂ}‘m ,gﬁisme [gonst r uct
conprising a CR2 portion or a biologically active fragnent thereof and a

conpl erfféﬁﬁlnéélﬁoéﬂﬁfl‘?ﬂts sy €RB ROLiomsPNRINs Rt IFare i O135EN0 agidh sl ptifuiions AbABiao| gGa,

nouse | t cl udes
an a1 eugs lcgteadbh BeaBb Rt B b AL TR VB SR KBV AT L0t

act i vatcontaporat icast ol@veq.amiheaxd shtgiutiohs atamihg béid resides sg&3ed fmmsthe lgM or
CVF or a bi ol ogi.cal active f nent t eof es_of |inker
sequendBeR i RHEAA 1 Ytk ot G35 Rboit), HoBr ek 607( B §aadpy

(d y4Sq:[1b§ arld® I%Sﬁ{d) Fes 6 MAPRS, )oflhas(ci%%fegséﬁzll)mdl(lggffglbr(r@b? oné SehGty@3 3. and
(Serdy4)4. Linki ng sequences can al so conprise "natu I'i nki ng sequences
f ound heotaelgtic diagmentennd EBVagpS0ofin cotmh embodimeast e R 2Fontiexampiies atVSVFPLE
(SEQ I D NO 26) or EYFNKYSS (SEQ I D NG 27), the linking sequence between the
first two N-term nal short consensus bépeat domai ns of human CR2, can be
used. I n some enbodi nents, the |inking sequence between the fourth and the
fifth Ntermnal short consensus repeat domains of human CR2 (EEIF) (SEQID
NG 28) is used. In sonme enbodi ments, the |inker sequence conprises at | east
about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,

20, 21,



WD 2011/ 143637PCT/ US2011/ 036552 22, 23, 24, 25, 30, 35, 40, 45, 50, 60, 70,
80, 90, or 100 am no acids, inclusive, as well as any nunerical value in
bet ween tWwoselwvmdsdsers. Phar naceuti cal Conpositions [ 0128 Tius2@nosd5ez
aspect, provided herein are pharnmaceuti cal corrposi tions conprising any of

t he cor‘istructs and/gqrwbum on proteins. cgescrl be Phar ITB.CEUtI cal

conposi t1bR% ¥BHIA SEHYORYAL R CHHS P ITEESSS er‘fEﬁd Omﬁéﬁi YRUDHFYBETIAS

descri hgd\her g, A€ YaRNBHHRI7Y erﬂfeﬁwrﬁalﬁsiaﬁgas‘@ tpe1ld BminpUlert s%'BEt'itﬁhéﬂé at
i sotonic phar maceutical solutions in full conpliance with all Good

Manuf actmind agld Pesadites sdeqtev/Ppmrthy ltoalplconssstufg afh®, Y23, CFbéIzB3aFEa4 EE:’afg

pat hogat0- Fp PR B551 b TSRO a0ee s campgat thaned Bah' B8 n the rorm

of 1'i quicrea PdHindINS affin@y f6X BAPbEmbIE EhiSitdl AR fedmentCOMIERV R8s Uf ers such
as Hank's Bal anced Salt Sol ution, Phosphate Buf fered Saline or Ringer's
sol uti cﬁﬁrtamri:rr&wém%h the GR2 @ﬁﬁ}oﬁaﬁ@é@ms(?alea&tdﬁﬁ@mm@ #Hd sHhsHtiga AERIBPn can

be in SQ r%s&l&ésrge?eg drfﬁ)(ill'l feq eérgtlﬁ) co%rs1s{1 rrﬁl apféjgg‘%l[ 7 ,(;}’ é‘é}zgrllci/ K@f Ifﬁlrthéro use.

Lyophi 19 Ze ositrons ar 0 con or oral
adm Nni sdohalinsam leatﬂ‘thlr&hﬁﬁmﬁmead:ﬁd mhumanmmiatﬂmmsm@mlduak&lédn@i fromnheof , for
exanpl e, tablets or_capsul es pre conventignal neans

D it S B e o e s B D3 ST L0, b o R Mok Bugr,
pregel aiyo 51{%1051@%' 4 cﬁie@hﬁﬁ”bm@% %YtheQYeraEé?il Blﬁi&lﬁg aﬁ{mt}%{gf ARy Bf ﬁ’iBYé C3

met hyl cel Tul ose); fillers (e.g., lactose, mcrocfystalline cellulose or

cal ci urprhtydhyﬂgénagmhms RhAEB)V. gpA3br ilic eertagn émbgdlmenagtﬂneﬂRmpcsﬁaaCMans dtal ¢ or
silica);, disinte ran otato arch or so tarch I col ate); or
wet o ngeubbie Sheeragd i S8ic wl Ryl o b Henkipok fGtREr i a
adm ni i N1|10R3661041t 3%& dnB K g0 funRf cortfhs 8XBAR FRirteSPhMIdoORE subYitdRSHOr
suspensi ons, or they can be presented as a dry product for constitution

Wi th weat eminsy acid tesidueusetest rore hecgreup edrorseing o&.19502h U3lqGidd, brepdat i ons

can be e n Wit har maceut i.ca accept abl e
st gt b DI LRI sk e T i
der i vatdevRasedrbififg FRNG e ogdbbineref@d Fﬂoteo@yﬂﬂ fBdgfnyenBCanAJEBV $p§ ). din,

| ecithin or acaci a% non- aqueous vehi c fractionated oil, oily

est er s,CCBRIMAMbOIERHGE, thsr CRY @emoarpap@ws\ﬂé&éﬁtéﬁpemm a9id subfgitysions af apainpy es
(e.g., a'EEfIlaéﬁhug&18#&9%@%4‘%’85@%%?%@%&eﬁu?r §é°r1é341CY%ﬁ'a9% K67 Rurther

preparations can also conta a\iorl ng, ori hg and
sweet eniongimdErdes aasn@ppd oybrstiattiens HtGhAB adid revddieail Y29 a8il N@BR,S[34t D6,

| d h d
phar maculh et DZorsg8ohe o aNpFbSTPBrany s eldoet noGufd & R Bitooa ment s,
the phaf.pRGQULYifdh gﬂfmg%lt bROS: RERYEHBR Rl iy iy R LRI, Oy

i ntravenous, intraperitoneal, or intraocular injection. Typically,
conposi spmrcmHOdrmftm;, ¢t drororanae €5 mroteokysic ifmgments are selected from the group

consisting of C3d, iC3b, C3dg, and one or more cell-bound fragments of C3b that bind to the
two N-terminal SCR domains of CR2. In any of the above embodiments, the at least three
amino acid substitutions may be conservative substitutions. In any of the above embodiments,
the at least three amino acid substitutions may be non-conservative substitutions. In certain
embodiments, the CR2 portion contains one or more substitutions of amino acids from the
group consisting of: N11A, R36A, K41A, Y64A, and K67A. In certain embodiments, the
construct is a fusion protein. In some embodiments, the CR2 portion selectively binds to one
or more proteins from the group consisting of: CD23 and IFNa. In some embodiments, the
construct does not bind to EBV gp350 and one or more C3 proteolytic fragments. In other
embodiments, the construct has decreased binding affinity to EBV gp350 and one or more C3

proteolytic fragments. In some embodiments, the at least three amino acid substitutions
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WO 2011/ 143637PCT/ US2011/ 036552 sterile isotonic aqueous buffer. Were
necessary, the conposition nmay also include a solubilizing agent and a
| ocal anewOhetl@3sach as |ignocai ne to ease pain at theP€ITiUS2afl/084582

injection. Generally, the ingredients are supplied either separately or

m xed together. in unit _ dosage, f for ex e,._AsS dry lyophilized
iy BPRGHS e Pk op R Tt CRpok Mg BR300 Sad abek miRrH ner Souch as
an anmpgib@oRtic %%ﬁgﬁt% ®ylaRf b Mdundodehes AU 332 ofoRUsy &080 B8Rt ciier e t he

conposition’is t e admnistered by infusion, it can be dispensed with an
i nf usi %% 0. & 580 B %i, B Tag 98T P % eorplhfararcdusi vec a$ wgh aslenywvaureericot vaad i ne.

Where t.he co sition is adm nistered.by injectio an anpoul e of sterile
water 1BPC{ERATISROISFIRETT N wln BROMS0eE Pt rRaBRE Palfondi €y
be m Xe@nipldriént ikhiGiebyl M Sdrh@bi @Bse dntbbABhent)@hdpdan prasenttingibltoCioRgleaed i ons
may further conprise additional ingredients, for exanple preservatives,

buf f er drom g PeR/cangisHng of: MEP RAah P dndy tRbiand 2k sIn atksiicathogim@ats i ng or
¢l ari Ty 0, AGERt s m3d P boioh I &R IBH AU for. %Hgo{ng of hase. [0130]
of use In aso e polyqg

Sui t abl'e preservati ves ution 1nclu uaterniuml
benzal katbodimahs,alid ckenplédhenmeosads is skibaesdbumahe kerouprbhyibtingasfalnenan Rr opyl
par aben, phenyl ethyl al cohol, disadium EDTA, sorbic¢c acid, benzethani um

chl ori dePtYREdT tIgE b hwman igisptans M, ekt mapie 18 dwobgedrs (1853 sersepiedbErvat i ves

are e”muﬂya%qﬁgrﬁ F@dl)l_?l\cﬁ?ll, hﬁﬁlaﬁ fg@ﬁnFQ 'dggl%?ﬁ), hude %%3@6 d@ﬁ{agthtmodsg ngI&]FCSUi tabl e

buffers 1 ncltde boric acid, sodium and potassi um bi carbonate,” sodi um and
pot assidomaigrad €3F.sodi um and pot assi um car bonat e, sodi um acetate, sodi um

bi ph d the Ijke, . t fficient. t intain the pH at
I U e T N T A T
[0132] o3uichaipl@ndn®tidduta¥orad SitdsSof TR b peliud gt E&ﬂpﬁs@ndg glexdstan, ¥Berefleib r ose,

S

gl ycerin, potassiumchloride, propylene glycol, sodiumchloride, and the
l'i ke, swoirucheempiises:s Grianempignagnt ceeepigu i va@Rahporopn compiisipge (R mowsl ot i on

Is in t§]fQ 3G 100'r291 b?glgglcﬁ{y z{cr:itigg %ragmgr%)thereof, wherein the CR2 portion contains at
least the first two N-terminal SCR domains of the CR2 protein; and (b) a complement
modulator portion; wherein the CR2 portion contains at least four amino acid substitutions
that decrease binding affinity of the CR2 portion for one or more C3 proteolytic fragments
and EBV gp350. In certain embodiments, the CR2 portion contains at least three amino acid
substitutions at amino acid residues selected from the group consisting of: N11, R36, K41,
Y64 and K67, further contains at least one amino acid substitution at an amino acid residue
selected from the group consisting of: 19, Y29, C31, G33, T34, D56, S70, H90, D92, S93,
A97, T100, N101, S109, and S128, and does not bind to, or has decreased binding affinity
for, one or more C3 proteolytic fragments and EBV gp350. In certain embodiments, the CR2
portion contains at least three amino acid substitutions at amino acid residues selected from
the group consisting of: N11, R36, K41, Y64 and K67, further contains at least two amino
acid substitutions at amino acid residues selected from the group consisting of: I9, Y29, C31,
G33, T34, D56, S70, H90, D92, S93, A97, T100, N101, S109, and S128, and does not bind
to, or has decreased binding affinity for, one or more C3 proteolytic fragments and EBV
gp350. In certain embodiments, the CR2 portion contains at least three amino acid
substitutions at amino acid residues selected from the group consisting of: N11, R36, K41,
Y64 and K67, further contains at least three amino acid substitutions at amino acid residues

selected from the group consisting of: 19, Y29, C31, G33, T34, D56, S70, H90, D92, S93,
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[0133] Suitable antioxidants and stabilizers include sodiumbisulfite,
sodi um nmet abi sul fite, sodiumthiosulfite, thiourea and the |ike. Suitable
wetting awo 20112m8d37i ng agents include pol ysorbate 80, p®Cyaseiansgss2n,
pol oxamer 282 and tyl oxapol. Suitable viscosity increasing agents i ncl ude

dextran n latin, gl ycerin, dr.oxyet h

nycr oxrisd it P GRUAc ST MRS T2t aig Rt it e T beetoef Binditeaiithie

pol yet hyt @Re ofm¥bEot3 pﬁﬁéd{ytidiﬁfiigrﬁérﬁé)m EBVPYp¥50.NiA de&afn@niiﬂfanﬁems the CR2
carboxynethylcellu ose and the |ike. [013 The pharnaceuti cal conpositions

may be poufieradsingifisort lwsv@arqe@mn@faCIdﬁdessltmfonadmrnmstapaitrﬁ@du@esl@r:ieeé@nher ein,

I ncl udi for exanpl e ¢S e | nistratiqn. The .

phar B EeCR I IDES et YR A RRsr bk L AR MG riitons o
in a facmsvkitahbe d @fmlw &id AdiuBd slldcadd fadin thh@opp asivReiapbr:qel Yepmmasi ti ons
described herein can be WO 2011/ 143637PCT/ US2011/ 036552 packaged in single

uni t ddsalyds4oP>0.p7RuHPY.d3%aga3s O frsl L0PnNERY. S40% @ﬁ@daﬁnﬁlﬁtd@es ppibind
p h ar ma.gg uc}r 14§ Liec(fgz{m(g nttdin%rhsfflﬁlaf for ugneaoli! ln?or% %rr;’)ré)?'gtg])l 1§ hra t@ ah(? EBV

i ndi vi a ver
adm ni sipBa0. bhincett@mcsmineliimbes G;h(ﬂCRIZI‘pDHudi dogtaisadt leaadmhmemlﬁxb hdd or
|ntravenous I.njection. Methods of the Invention Methods_ of Nhkin%4a

Tar get sYPEHRAYHE pmmgraceiepaFeiTiecsy i oy meqnerting of: N11,R36

Y64 and K67, further contains at least five amino acid substitutions at amino acid residues
selected from the group consisting of: 19, Y29, C31, G33, T34, D56, S70, H90, D92, S93,
A97, T100, N101, S109, and S128, and does not bind to, or has decreased binding affinity
for, one or more C3 proteolytic fragments and EBV gp350. In certain embodiments, the CR2
portion contains at least three amino acid substitutions at amino acid residues selected from
the group consisting of: N11, R36, K41, Y64 and K67, further contains at least six amino
acid substitutions at amino acid residues selected from the group consisting of: I9, Y29, C31,
G33, T34, D56, S70, H90, D92, S93, A97, T100, N101, S109, and S128, and does not bind
to, or has decreased binding affinity for, one or more C3 proteolytic fragments and EBV
gp350. In certain embodiments, the CR2 portion contains at least three amino acid
substitutions at amino acid residues selected from the group consisting of: N11, R36, K41,
Y64 and K67, further contains at least seven amino acid substitutions at amino acid residues
selected from the group consisting of: 19, Y29, C31, G33, T34, D56, S70, H90, D92, S93,
A97, T100, N101, S109, and S128, and does not bind to, or has decreased binding affinity
for, one or more C3 proteolytic fragments and EBV gp350. In certain embodiments, the CR2
portion contains at least three amino acid substitutions at amino acid residues selected from
the group consisting of: N11, R36, K41, Y64 and K67, further contains at least eight amino
acid substitutions at amino acid residues selected from the group consisting of: I9, Y29, C31,
G33, T34, D56, S70, H90, D92, S93, A97, T100, N101, S109, and S128, and does not bind
to, or has decreased binding affinity for, one or more C3 proteolytic fragments and EBV
gp350. In certain embodiments, the CR2 portion contains at least three amino acid
substitutions at amino acid residues selected from the group consisting of: N11, R36, K41,
Y64 and K67, further contains at least nine amino acid substitutions at amino acid residues

selected from the group consisting of: 19, Y29, C31, G33, T34, D56, S70, H90, D92, S93,
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[0135] Provided herein are nethods for making a construct that selectively
binds to one or nore ligands of CR2, wherein the nethod conprises nmutating
one or nOWO8anyrde3aci ds in a conpl ement receptor 2 (CR2pCparseéiom3es2t he

construct, and wherein the construct conprises (a) a conplenent receptor 2

bot s ve Rrhginc TR I SndisTPE O 2he tadistipcoms desitarn ehabs wBli T he”
first t¥p ok bemdldes pRfdl hifer®d add¥eB ¢33 3 90 OfnedeRaindihth ddhhefts, aROPRE MENt

nmodul ator portion. In certain enbodi ments,” the construct is a fusion
pr ot ei rportllcm crmtesneatihesdi thesetaning ecid ontitulns sedmigpiagis] Iymdm%ci;slet:f@d@r@m or nore

o P ife ehb Feng TR T R A6 GER, H2k st i Buthe ARRaih RIEEE B hling

sel ect ia¢pl s)ﬁbbtﬁtﬁd@nsta@ aﬁlﬁlﬁ) &id FRidac{selqeict festh Yild Grofip agtBfing ofnd, YENGT3 1but
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i ﬁmﬂg

enbod ik 434HB56 8t HIRDLRIE8: AUBI b i NUal. S 0Brrad iy 2 bl yti ¢
f L. R
at f im0y Vo PRRe R PR Km0 Rn Ve Pl 3 e DR RRMERE o @%I‘” bi nds to

| FNcc lngS@loEsCemai:n éantmﬂhmmt@rthéleiﬁzrmdmﬁd)nmmmbt m@saﬁhfderairmyo fiid one or nore
C3 proteolytic fragnents and EBV gp350. I n sonme enbadi nents, the construct
sel ect i VRTINS 2NH10 JEiLIESIFHE & E&rf@%;@ﬂmm%%mﬁa{lg Bi: T |- R 36r Kit

r educ_edY@l zﬂﬂll' It@ﬁ7€ ‘fi*{nftllléi‘ 'cBﬂ(tafn@ at EQ& eférveﬁrgﬁlﬁlo%lc%%ts%mfﬁé aﬁ ahﬁ@(g{l@@ }e%ldulegl sone

enbodi nent s, construct selectively binds to V gp350 but does not bind
to or hakcedduwoethelprogi cogsiafifig of: 19, Y25 CBENGS3.4ivd, Bﬁé $10, f90eDE3 PBot eol ytic

conotr a7 bl ek 81 80 g S o RS bR e g S BT T P ot &
but dogsy,RAk oS BLARCEH BR)WoI P drReERMOPBEQp350.| iR taMheRRIdimME thetRod

conprises (a) nutatihg one or nmore amno acids in a conpl ement receptor 2
(CR2) pwrti¢rospniding Heeasbihederamino fa¢ldﬁvbsiﬂéutgm@aparnmnslpsitrﬁﬁgu%fselemm frORBG K41,

o oot apE Sup Bt B I NG R0 308, Yea TRl KT MRSt A Bk BIRLTTERS . <40

and K5QicidMikt@ufiodshe amadiwetsld@@srmecﬁdem&m}heag@@prm@mnF of:90eY2®rCH, (CR2)
portio rI;))roteln of S bi ol ogi cally active

P F agerEs Haedrt. SReNBnroThSOERAThAONON [l 47 s 125 cdlopneo ghd Wo
2011/ 143%%??%(??259&%&9 ?ﬁmf& fo§ r{e e it @3@r5‘t@!}1yﬁ%sa %gﬁt's ngd %ﬁ%\ft he CrR2

protein; a co ement ator portion I'ments, the
one or gp6f@ Mmutedtainogisbadimeitte, th@(iﬁqumSﬁl[tIn doneips Dileadt thfd2mipondidon of t he
construct are nutations.fo the amno acid al anine.. In sgrre errbodiKggnts, t he

met hod SDtHREGNs @b ABIOosAcd fepidues sslpclddram hegraurcansisting PasNT h §30e Kédnpl ement

recept oy 62, {d§08). R 'c8ﬁ'taf?1% aF f&gst‘%ﬁlﬂ%&{ Mﬁfno%%id%%?cﬁuﬂér%@t bR ARHP
consisting of: R13, Y16 R28 K48 Y68, R83, G84, and R89.

I n sorre‘esﬁdmdﬁlnemdﬁront the glmmh@dsmtmgwﬁ By %uCéﬂ,l(ﬁ@S éﬁiﬂ bH6 JS702H9Q D%, 5, 6,
7, 8,

conpl et AV 015”9%3%@) éﬂ&iﬁ%%ﬂido#loéf pe! b PrBfs dESicaSed Shnding

affinity for, one or more C3 proteolytic fragments and EBV gp350. In certain embodiments,
the CR2 portion contains at least three amino acid substitutions at amino acid residues
selected from the group consisting of: N11, R36, K41, Y64 and K67, further contains at least
fourteen amino acid substitutions at amino acid residues selected from the group consisting
of: 19, Y29, C31, G33, T34, D56, S70, H90, D92, S93, A97, T100, N101, S109, and S128,
and does not bind to, or has decreased binding affinity for, one or more C3 proteolytic
fragments and EBV gp350. In certain embodiments, the CR2 portion contains at least three
amino acid substitutions at amino acid residues selected from the group consisting of: N11,
R36, K41, Y64 and K67, further contains fifteen amino acid substitutions at amino acid

residues 19, Y29, C31, G33, T34, D56, S70, H90, D92, S93, A97, T100, N101, S109, and
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[0137] In one aspect, there is provided a nethod for making a construct
that selectively binds to one or nore C3 proteolytic fragnents and EBV
gp350, buwoadous4s@U sel ectively bind to | FNa, wherein tRETASRMIOAIGSONDr i Ses
nmutati ng one or nore arri no acids in a conplenent receptor 2 (CR2) porti on

of the struct fr 0 consi st 2 a K50,
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wher ei e $BortBh @élgct%mlhé@t% TR R p R CfrorRAE 0D PO RGind Sl (DB
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consi standgFNfi. INddime &8Bodikédts, 6 4omnuices nahienéinEBNezpS60 8d oot oraommpr i ses
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D NG L DR B BERERY yn GUET oEPPR e cRETeE: M erarn THOMCRB 81 1 on
cont ai ng ERV bEBBtantiae bl fidte CWPrdedSlidTaghertCRNAGHRI g oRimENE tKd 1840t i n;

and (b) a conplenment nodul ator portion. Tn some enbodi ments, ‘the one or
mor e mftatdnoing arid suhditetemideerentes thedupdiog atfinfigre YhafoRe poriosffot BBVconst r uct

are nuta ns,to the a ani_ne In_ s nmet hod
Furt norstRstar af e RE T oBRL s RBleAE i by 2 el 2DA° pRE” el b e
recept a9, 46GRAD IR 5%, 60%965% B0 % OTHSh f 8054, 836, 808E 958, 8 008 inclusive, as
2011/ 143637PCT/ USZQll/ 036552 t he %mgup consi st i ng of: R13, Y16 A22 R28,
s32, k4wl usmy nyggricpgalueag betwesn URSO percentagsive [ prIBRIPHBOGIEICN S HBE et hod
corrprl ,

T s st
c o n st r ubése cppBHent mhiier &sqeicted ftchﬁ ke grSup)«:cmslsdegl ofd M@PhIDAFf GDSQHKn;n,g a
construct that selectively binds to IFNa but does not selectively bind to
one or @%% enggHy 508k gibedimentinisicomphament iy 6y, Pom%lé.aﬁomﬁ@mﬁélfhod
conpri seav4t&y, IH%&E'o?%e@@@m%dlﬂEhé ﬁi@‘cB RpReledd adtiafdr GORRRIEM, HRcept or 2
(CR2) portion of the construct fromthe Broup consisting of: N11, R36, K41,
Y64 angréigrconaintdng bl hooatg mgtypn €1 dfgGmrhemnsm Ip osogygiedd (IgMa nmm)lgrrent

V20, O RS: CRGh ot Tedh 5t Tt ek € dormeiabmenrdp (SO SK9S and

S128, wber ek dotba, ﬁ@u%wpcg@lmnl seCUE) a conpl enent receptor 2 (CR2)
portion conprising rotein of SEQ ID NO 1 or a bi ol ogi cal ly active

f r agnerP12dnesome asmétSethnret ihpragriedpotolybdncaapasiionscagable eé@rgeﬁerdedeﬂuvcersyt t wo
N-ter mOr} a comcﬁnge%qaﬁli? la?or tt SI?CSCI?%FIQI’ O}OedUC£IOIIa'QO(jm I'tISI%% z?‘cgn% eremnggu' at or
pOI’tI on. oma e HI ments, e on nor e ons | n t e COpr enment

recept Q:ronan(c%ilp@@&t (On d@fnpuéqﬂerﬁ @é’t&pﬂoHQKCRQﬁﬂcﬁﬁlbﬁitblﬁﬁﬁthaUm @bienpofaci d
alanine, In so enbodi nents, the nethod further conprises mutating one or

nore amifd laé‘i% orﬁbﬂq%@gleébm@ﬁ@ﬁ@gmé@éb%réﬁaf whereppthe § k3 pHon FoRtpaS at
t (R28, S32,
Rap. " gt DEGSLEE NAgihid SCR MR fORThe Rl BP0 Ybmelions 20, s es

mut at i ngoduatooporfion;Ayhedeindhe GR2 Portibn c8ntaths al Rastifive ahdno 48 sikktititbons 16, 17,
18, 19, 20, 21, 22, 23,.24, 25, 2 27, 28, 29, 30, or 31 am.no acids in
the corfpiteleeispseindipg aﬁﬁnth(Oéﬁ*z) C%g PPItoR 8% Oner s R &PrRigieolytic fragments

and EBV gp350. In certain embodiments, the CR2 portion contains at least four amino acid

substitutions at amino acid residues selected from the group consisting of: N11, R36, K41,
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[0140] In one aspect, there is provided a nethod for making a construct
that selectively binds to EBV gp350 and | FNa, but does not selectively bind
to one orwORPH/E363pr ot eol yti c fragnents, wherein the nePhodScanjosdsses
nmutati ng one or nore am no aci ds in a conpl errent recept or 2 (CR2) porti on

of the str fromthe consistin 4
270, rottT RSk s som gDt ee i g Siniidton 1yt ummic e et r vt
conpri s@kcfed)frodn Eh@lf%l) Tsmﬁ@gzsm@ YR CQR2G3parul PR6 CWH9@' PR, BRR2
protein of SEQ or a biologically active fragnent thereof, wherein

t he CRZA%rTﬂD@,rN HonBadhand S 12 aet dptﬁendtlbitrsitwt owhahdeeearied ind8GRffioiai ns of
te . t t
e BB R oy AT T Bl R s 0 e 5%

por ti orpodtiort dRitGRANGUEAE ouR filinSLLCcat éu(b@@tufl@nstah!@rrﬁlﬁﬂ N9d asiddebeddtitdtefrothn some
enbodi nents, the nethod further conprises nutating one or nore am no acids
in the tBOEINEseRtstEEpNGH . B3¢.dR), Yisdrand & Tofurthgecqiviniag ftdeast &ee amtned f r om

the gra 2,

ros, saot ARRb oo L AOREHARRB TR A kR B YOG Tt o
conpr i 633, MtADFOLHTANMO0fDI2, S23, 897,40108, N6O1,B,108,an8,S128, antildoed ot bld] 14,

15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, or 26 am no acids in_the

conpl erferitr hag é%f;%rsd bindingAfTinisy for e r mare Cqmeteplyle fragments pnd EBYne aspect ,
there | 530,04 dediiredARidiAthd Qhe CRbIGidh AR H st (08 aifloSeld Vel Y Dinds to
EBV gp350 but does not selectively bind to one or nore C3 proteolytic

f r agnme rstubstamtions ANaminsteeidaiendtidsesereted dbne dreprogesonta)ingrof: aN i hdR3on&4dr nor e

am no | ement ptor 2. rti.on of the constyuct from
P a0 Rl Ro B AR sP I, 0! RS he8h aiocrorc RGO Bt o AR 1 no
aci ds igajedted ProRh ﬁﬁg@@g&ﬁ@@ﬁ@g o2 14, Cﬁib) cgq)rGwrraqf Dtsbesnpp@brwz sf9l30m the
group consi sting S93, A97,

T100, Ni%A TlQ@délolaﬁéo%EEQ SIdhand ;dne& e b@mﬁ@t @ILI@@ de@n@ﬁeii é)él;dll(g S)f’flalty

conpl e rece portio D NO 1
o 5 bigrsar SarPy G PO M WERERY RaRg. B AR RS BB BECRant ai ns
at Ieaqiortﬁchﬁcd‘nltaﬁﬁsiath fNut @hmonald mlﬁam Ao Adi@rdeRRepscdic@ddtromnd (ii)
a conpl enent nodul atof E@rtl on. I n some enbodi nents, the one or nore

e

mut at | AR ZIOHP CRRSIHBEIITe Aent RA@deph §1042nd &67) Tusier setiaing atlpst Euwsmingt ar e
mut at i c e,

furt he%gidogu%?tﬁtts]g%&% ng?o écq%ﬁégﬁg%p%%?ceéaa% no ea%jB g@b&ﬁﬁh c'or%’p?‘?rfe nt’

recept di3® TB@RZ% B0t HOO, Eﬁ2 S8, AQT}SEIIOOQNI@EIS&O@ LemdfS108) dndelogs netbind
consisting of: R13, Y16, S32, K4%§ K57, Y6 R83, 4. _and R89.

In somdOedB FrmARsed btnﬁélgr?éflﬁléﬁdfoéo‘ﬂgﬁrqré%%re tPAPeRlgtiaApements andEBY 4 5 6,
7, 8, %p?)%@ In@ertaﬁ?emﬂ&hm%s tﬂéCRégaort%oZl cohBrinsly lea%pfoulzé-mm%zade?’ 24, 25,

26, 27,7or 28 amno acids in the ¢ | ement receptor 2 (CR2) portion of the
constr LB@bStltutlons at amivet deatissioes d@@d@dﬁmgn tﬁmgraum«;hnmgtmg bf:nN1 1, K36r Ked,

Al teri Ki netics, of .t n of the .Construct for One
o vor o764 ST ks Fortiing Ablf A SBERL 2015 P GO BRTHEEHAS ATE TRAYOGs 1 or
reduci ngletRe rRinhthe@odf ddnBistiig 6f: 19, Ne29oCRZ 1 P83, iton, 956361750 efoot be2 aEnRst ruct s
di scl osed herein for one or nore CR2 |igands, the nethod conpri sing

i nt r odutYhd 18BN bH. fbv® andiSaes.and dpﬂs ndiinshioner hs iddcreesgd dinsingoiffinie CR2
porti Orfof)fo E:he C%% ro%%ol cetrr?eérﬂ%n S dan V&gégfq)rﬁl crr%!t%f%telm 0 1mergf_.éﬁef Cﬁbndl ng

affinity’o € constr or one or nore 'gands.
portion contains at least four amino acid substitutions at amino acid residues selected from

the group consisting of: N11, R36, K41, Y64 and K67, further contains at least six amino
acid substitutions at amino acid residues selected from the group consisting of: I9, Y29, C31,
G33, T34, D56, S70, H90, D92, S93, A97, T100, N101, S109, and S128, and does not bind
to, or has decreased binding affinity for, one or more C3 proteolytic fragments and EBV
gp350. In certain embodiments, the CR2 portion contains at least four amino acid

substitutions at amino acid residues selected from the group consisting of: N11, R36, K41,
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[0143] In certain aspects, there is provided a nethod for reducing the

bi nding affinity of the CR2 portion of any of the constructs disclosed
herei n f oWOEBBM/@gpa330 and | FNa, the nethod conprising nuPaTiUsQo1A3458ast one
amno acid residue in the CR2 portion selected fromthe group consisting

of: Nl 6, K41, S42, K50, Y64 and K&7. I.n certain enbodi nents,..the

met hod ekt AL Mt g ma Kot s sEe it ods ABROR G RNdR,
porti 0rkel%@ﬂe@(ffo%@thferﬁéﬂé)%ngﬁﬁ%éﬂ@y%us(g%]-P‘ﬂ?@gé,ZS?td:'?19_9!]99]’?, ggnsi sting
of : N11, R36, K41, S42, K50, Y64 and K67. In certain enbodi nents, the

met hod AYhIilP8.8¥1hhiS409.rgd atl 28.ead doeshira dirghtonor ks iddereassil dusleng affinie CR2

nd Ko7or PREBLPPx G Birbaly e En SR B b RS20 ol Sneipon e eB2st ™
f our argoR@ora€dnthifLgilchdeoul BmidderctdRhbp@intibut 381 RCAd rdsIdRB3 M-ty b

consisting of: N11, R36, K41, S42, K50, Y64 and K67. In certain
embodi BHEWUD ChRSiFHIEIbd NddnB 36 el Modani kf 7afurtheneantainy et least pighisamigo

resi dues. : L1 OF L Sk ~N11,
oo, ki eyt BRI S RELRE] R diih ¥ BOGYDARRRRL B OB ¥
conpr i 9&33, M3tADOIPH 78t HDed392, S0, ANT, M0 0acNd0 T, 84D umd S108tdnd doBRRngdiitid on

sel ected fromthe group. consisting of: N11, R36, K41, S42, K50. Y64 and
K67. | Aoc¥mpartrEtBs Bididiniphiorniters aneie frgrireleelvie f1aemays s8¢ ER Vani no aci d
r esi du%ps@. &R PV s SR @ﬁbﬁﬂnﬁmmm ATONPraPRRIDLCRY of : N11,
R36, K41, S42, K50, Y64 and Kb67. In certain enbodi nents, the at | east one,
t wo, t hubgitutiowsrat aminpeacidsiexidoes skeeted from dtei o ameistopserNat, iR, Kdlno aci d
substitutjo certain enbodinents,. the at |east one,.two, three, four,
five, o1 1 K, QTG EARRERGT GhY PGTHBRSCE AT e s g 5e I SEUEE ut | ons.
I N someeRRAGIIE Herodg@nRishsl 80 1@ffinicky, @83 tiwa, Pepss Tl eivof 992 E8Y. gp350
and/or IFNa is reduced by any of about 20% 25% 30% 35% 40% 45% 50%
55% 60%47.8809, Ntk ST8%and 948,889 1oe00et bUBYAp, orhas Jootpased bindsnaadfingg wel | as

i cal I in.b h .10 i
acpoct S0-REPLRL G bt Rt AREFE TR ] ehdii et LR o

t he CRZop@sit ¢odfaied atadht Rlur hidghoCRBiubkGutiotk £ ahosestid aikriuds §ctddBYoigp350,
the nethod conprising nutating at | east one ami no acid residue sel ected

f r om t HBe giognorBHBiRt] A loR3ININ4 1, ¥96 and K67, fgiheperntacpyat east fearanyng,

enbodi CORPLI 1 i k. } esi dues
Sor oot a5t sttt U RAPFRIES, TR R Be 8633 Loy 8 8110, 880,41
cert ai rGEn6d) beatSy0, Hhe e, IS0d, AN LN 10MyiSA09 nmpd 81 28 emdtdobhn@ebi@m no

acid residyes selected from.the group consisting of N11, R36, K41, Y64 and

K67. | HocRmaarFrremsd Bidis ATnithfor e dnais g el vh fraemgts abd FE3st f our
am no 60." B8l BALRS the OB IR G QMR GCAF S folPaRinoMdr R36, K4l,
Y64 and K67. In certaln enbodi nents, the nethod conprises nutating at |east
five amubgiteiord at ewindues] seildect etbcfaddmn He groqueonsiohisg sf:i Nyl,dI36NK#], R36,

K41, Y n . ILn certain enbodi nents, th t .| east one, two, three,
four . ot PR fut s Ny Sp T GTEr a5tIaAr Gorenut Sare SBes Fariies 1 n
cert ai neRERAMHIR HeSrotp @ndlstih €68 19, 0r®), (B33, rReD 560870, HOO, DY &orut at i ons
may be non-conservative am no aci d substitutions. In sone enbodi nents, the

bi ndi ngA% LAV Y1 S1 0 apd 84 28.1ad dpey nEBINd 3G as deereahgd dendme afigitnvf about
20% 25% 30% 35%.,40% 45% .  50%. 55%,60%,-65% .70%  75% 80%., 85%, 90%
055 onChGBRO! MR G PR frathert TR R S s I c< i saR b e ce
per centp@@sh cdn@aldddt 1da3t RAF hidind REPEGESutibMETt anito WidWsirgs seldtadd@sinf or
reduci ng the binding affinitg of the CR2 portion of any of the constructs
di scl osBgoep eppsiftig of FNdd; REd e tMiddding dvids fusthsceniaing atdepshiweleaaningne
am no i i i st.ng. . In
cor t ai e ubERLALR R SRR 5 [T el TR0 B L e B30 88 s dies
sel ect a3 3, T8 Dhe SyOpHPO,dovsiSSB) AG7,af 10841k 1 &dind 188,MndIS128 ermidaions eodbaetd nment s,
the at | east aone or two nutations may be copservative am no acid

subst i t'0tToHS deqr?’uase%_i)tnéi% a_éﬁ%a Fretesr Heq{%%g_tprwéa@flc SREmgRS mﬁE_ﬁ.}’t ations
nay be gf)@@o.Pﬁp&%ﬂ@éﬁ&%ﬁ@%,%@@k@ p%i"tﬂﬁltdotn%ﬁsoﬂ%asd fous WFosieRedi ments, the
binding affinity of the construct for IFNcc is reduced by any of about 20%
25% 30UpstBBYGNsA0¢ind584d SeidneGEMcte8 3Bom 8B%routDeensizEAg oB0¥Y 1,883% K30% 95%
or 100% inclusive, as well as any nunerical value in between these

per cent ages. 67




[0146] In another aspect, the nethod for reducing the binding affinity of
the CR2 portion of any of the constructs disclosed herein for one or nore
CR2 |igami® 2buwibe” conprises nutating at | east one, twlCTiUse@a/034562r ,
five, six, seven, eight, nine, ten, or eleven am no acids residues at other
posi ti I n certain. enbodi rtion

PoS! L1 OB A RP (TR POLLON, L SELL R, ST PEL S, LS, SRR BT L1OT g
fromt h@sﬂtﬁé@%@le@t@@%‘oﬁi he Gr&fp: coBgi's?’tngé‘f@D Chggg&}?)ﬁ&%ﬁl K38, S 751001682, R83,

&84, and R89. In certain enbodi nents, portion opti onal | 'y further
cont ai r’€§3aA9l7eBkQO NO LantiOR oaralch HSsmbisdqes tnt)i lind te @F bet degrefasashbringiog gr oup

consi st Y16,.,A2 8. S32. K4 7 (5] 3 4.. and R89
T cer AT B RS CoREERBTS BRETGNS OB FBNATr O ERE SBREAMRL ay

| east tthe eR2Bth @mitainsS ki fout hanS sk @@Etﬂdtléﬂmlahﬁlﬁ) GiorRideedsdi&tddng of :
R13, Y16, A2 R28, S32, K48, K57, Y68 @84, and R89. In certain
embodi rfEHe she grpep erpisgag of:oN | bt it K4l §f64 ami K7, fuphersontingtat leaafourtessr

g I e
t he CRZYIQJ (31 pG39,PE340 MBJ Y70, HOOhPO2 c303, AI9I7I$T E30, IN&BSStS If()9y€nda$ﬂ280alﬁbd1(d:s

substi tut| ons selected fromthe group consisting Q R13, Y16, A22, R28,
S32, K4®!bieg7o. opdas deggenseqpinding IRBOTOT AR SEPHCAT 93@%%1% HEgMeRth ANERY
porti OI’EE)??B@WI ﬁlyceftglﬁteﬂﬁfodﬁﬁé}ﬁ?"tﬂsCﬁﬁ pl)ﬁi%ﬁtcoﬁfaﬁlsaame'ag’t f8Gi Anipl RSyl tutions
sel ected m t he group consisting of: 6, A22, R28, S32, K48, K57,
Y68, R&Bbst@tzﬂqnsandmqu msﬁmﬂalmtedrfhmﬂthm@m cd:nlsfstlﬁgeﬁf pNtI |Ri3rt5 K}éﬂ; onal I y

furt her | east. seyen anm no a substitutions.selected fromthe
o oun’ LRk A2 riin: ER5hing RN Dnoras B s Bt Mo Seid GRSl o ang
R89. | nymeitial g3snmodpzend ), HONeDORA @onhz on RN10Nad 109, A § 1 2fPIeRi NS at
| east ei ght am no acid WD 2011/ 143637PCT/ US2011/ 036552 substituti ons

sel ect gt bindrividrdag desuigrsed hisidiegi arﬁ@m@f forRg,or vige CAZ2otelg 8¢ figgpentk4nd K57,
Y638, certai n _enbodi on, optionally
ot nort iy gpar SR Se R oAk, B o R AT o eblife BREmERh B RHom ¢ he

group aedis et dro@p ednsisRAS of ¥38,iCABAC3dR 8nd S2or ié8 celkDbundfiBaméfiSof G4, and
R89. In certain enbodi nents, the CR? portion optionally further contains at

| east tth# band todhabyeNstapBINAk SER dagains |0é631R8dht yrafithreabeye gprbedimaansst theg of
R13, Y]a(é 1ea'sbt2f?ve a%%%&ﬁéa%ubslfﬁtﬁlon'éﬁ %@%nse@&tve%s’tmﬁ{b% ﬁﬁ%n oPth%ea'bt)% n
enbodi nent's, ortion opt |a8/nal Iy fuUrther contains el even amno acid
substi tamtbodnﬁerﬁgltlm:ztteehsf figerarhine agrdnmbstmmwhayﬂ@ win-cdii&yatkd, A22, R28,
S32, K48b K57, Y68, R83, (384 an Ré In any of the above enhodi nents, the
at | eastDYHBIONSJ Ceftpingan OﬁHH‘?nts’fﬂi“i/ R2§PSP°“§89@H“ QBE GhimorfFYpstitufigns o

el even a%ﬁh@Qcﬁé?frgmstﬁpgfdub%hﬁﬁﬁlgr@YNlP?AC}@%‘ﬁ IRALA Weo SURAE IKled QRRertdiR any
of the above enbodi ne the at” | east one, two, three, four, five, six,
seven, esilgidiments, mm cangimuainis efwsarpratgim dnacing esiodimants;, ﬂt@r@RITayrtlbe

non- consgerva bstltutl on 4 | n _anot her . as ided herein
re merrboLny VS b i RSt GoR HE B Ee R Beo R BNES I he
const r Uginefe@ibodBnerfes (hd2lbhs@lict @844 ndt Biddee EBWYPTEGhdnetoelovd ©g fragnents,
such as C3d, C3dg, and iC3b, relative to othér CR2 i igands (e.qg., EBV gp350
and |Fma9teollyhc fragmants. Enpibeli qrebradsmenthgharenstrieidiap gprreased bindengtfiditnty

Ki neti portlo of t onstr ct for cell surfac un
pr ot eof@% §P$$tg%“% edrgoress Psfﬂtgﬁl%“c réélale“ PR boc“f%%ems 6is flﬁgasgret hod

conpri seg dmihahtid guiskithtRas Ue@BSeailieMndgd ﬁifﬁlhﬁ§ ol CRL pHr&ioRE: m‘vt i on of
t he construct selected fromthe group consisting of N11, R36 41, S42,

K50, Y6® a%and@te onoigdr pPkobs dERemERtSDY bt & Q"érzp%gzﬁﬁpﬁ@%e?%he bi ndi ng
Ki net f f f

e T
conpri sedl zmﬂnatnum;natl Vabash bt:mf:amheme)pacerdagees E[Idstmse embcbdimeﬁ:ﬁZthport i on of

the construct selected fromthe group conslstl ng of , R36, K41, $S42,
K50, Y62 R MO AOT IS E08 Rt hiRifos By oang %%?SRIS’F&%%“@E% bi ndi ng

ki neti Gge %mél@ﬁe%hﬂ%ﬁfnt isQBleEd hlaﬁl t‘BQ %g&fp%hmgtﬂ{g GeMce WA spungd,
proteolytic fragnents of C3, such d, dg, I C3b, and the rethod
conpr i 4R, rmd &H. nlg oalterIeadpsdlrmdmtseélea:wmpdﬁra@itquaktt@tm@stlomsmhen@mnqnort| on of
the construct selected fromthe group consisting of N11, R36, K41, $S42,

K50, Y64 and K67. In certain enbodi ne68s, the altering inproves the binding
ki netics of the CR2 portion of the construct for cell surface-bound
proteolytic fragnents of C3, such as C3d, C3dg, and i C3b, and the nethod
conprises nutating at |east four anmino acid residues in the CR2 portion of
the construct selected fromthe group consisting of N11, R36, K41, $42,

K50 Y64 and K67 In certain enbodi nents, the alteri ng |rrpr oves the bi ndi ng

e 4 a1 NS VAN NN A A oA Aﬂf\ﬂ—lhm‘lllf\ﬂf\ddlﬂﬂf\l_l_ﬂ N Y b1



[0148] In certain aspects, the altering worsens the binding kinetics of the
CR2 portion of the construct for C3, C3(H20), and/or cell surface-bound C3
pr ot eol ytwo 2br1iagaemnt s, such as, but not |imted to, C3dpCTadg11a8s5t C3b,
and the nethod conprises nutating at | east one ami no acid residue sel ected
fromthe rougl con5| tlﬂ% {)(ﬁ % C31, G33, T34 Eﬁﬂﬁ H9 D92,
S93, AFFUIVARRON SREE LT thsipembadipcaitode cpmpleginLiGhivap Lrrlected i ieer i ng

wor sen rs cdHsRELSOF: luAGh 1€ BoBfpe 181 @i 19 s petM eI AAN $hdue te for C3,
C3( HZO)% 1§ﬁd/ or c% surfa%e-giguﬂq(@ér ot eol gt |02}tpfragr%‘2?s such as, but
not | i rbatgpe Go(IgGS)dmOII%@M Hechun@adgGahd lehl@lnnhlum@tdIgMﬂFplde@m,nmuaftl ng at

| east t m.no acid es sel ec romthe group consisting of 19,
V29, cIf0: %gom‘f’%mobﬁg@g%a‘) ‘t£§V%893 A97, T100, N101, S109, and
S128. I[01Z2Th3bie asgReat &erélb@rcﬁ'ﬁd&rd mm&cﬁﬂptssutdme:apamabflgrg@tddedaﬁsryof t he
CR2 portion of the construct for C3, C3(H20), and/or cell surface-bound C3

pr ot eol §ftaicOmpleaRaRs Aroslulagqsdn sises, of BN o perduciion eerapisng coenstadgyhersidthe c3b,

cel cct GaRRaE BTG, BES IHERLAR ALplEa T thaRaR AR AL S OR By,
HOO0, DAEEQ BINO:ADY a bidlOficalNIftive 5h@@entahele ] ABereimthe ¥R Bportias paahias at he
alteri ng wor sens t he bindi B& ki netics_ of the CR2 ort| on of the construct

for C3,ca8thatoyt twandrominag SCRsdpmaipsolise %2@0&5%@% (R)@icomplepffént s, such
as, bUtm&ﬁflatbf }%rhgﬁi vtll%rel% CcR3 ?grtloﬁ'}gnfag%két 1eafdit Qﬁm%kﬂ%b&ﬁ@éﬂsstﬁﬁ
mutating at least four am no ac resi dues selected fromthe group

consi stdengagfbidding ¥&¥Hhity©d the (B3 poikdh, foDbi, orST@e Gﬂq&ptemfﬁp f8afentd@id T100,

N101, 2 Inc rtain as the altering.wors t.he. bi ndi ng
i net i JSVepiHE BestuprbR e HECR R ebiriahon i e it R0 SohuhlifisR® cel |
sur f acen beuthciBraRidab RN VIR 35, K4agwenhisd KSHCh A coﬁt-h‘insrﬂi’%alsﬂ dHeta@fnd Qeid C3d,
G3dg, and i C3b, and the nmet hod conprises nutating at |east five am no acid

r esi duesbsiihieat dnfarming adié regrdygpeleend frotn thg gofupioonsivipg of 1 Y283631.T34, D56,

She’ al tert AgtBTeae Tibe, oh Goa AR T iBO R0 Y il 5 108, LR PoctifPet >

constr bt@'[orfh@E dé&Feased bilde, afBiity Ry, Gl dr nsdse TRGROtROIYAE ﬁ@@m@ﬁt@taﬁ@EBM c
fragnents such as, but not linmited to, C3d, C3dg, and i C3b, and the nethod
conpri %5%%@% egpbadiments.she CRAinesicicqontinssli v pssing arigsr Yitstionnat he gr oup
consi st 3; 6 T100,
o1, - ST S a3 IR0 vl 10yl o s oI G g
Ki net i cabaftutidia aemlmctd eridods delveteddrisi tMcgroﬁp)&on@Bungja( H20y29, &13d/ GB3.cel |
surface-bound C3 pr lytic fragnments but imted to, C3d,
g, - Stk DB8ySTonBlE0: B2 sk 007 COMEr Ny i s 2 ahbbeee nELVER @ o aci ¢
resi duggg ﬁ@ér@&s‘s@ gmfdfr%nﬁfﬁ EHr O Sk @3‘9&9&:9{ tid %’agﬂ{l%g‘os a3 EB \%%SOT% D56,
S70, HOO, 2, 100, N101, S10 In cert aspects,

t he al toertam@mﬁmdms theeCR2 pditiog dennaetsifos aofing had @RZstlpUmins emnpiho tapid

construct. ,for a cel sur f ace- bo ot

Fr agnerEadu T BRI vk SRREE e <Sids® SCag) i omirBas i S et nod
conpri seamifé /lid RGidabs dBREd £dl e @BL Sﬁigorﬁ%ltlﬂ%gﬁ%ﬂ?@@ sal egsethd mm t he
group consmtmgzof 19, Y29, C31, T34, 6, S70, HO0, D92, 'S93, A97,

T100, NH1HY9&1D S&ﬁdA%MJQOOINl%rstlai?mnésﬁdé&@ddmén%hlwtmgrh@r sens the
bi ndi ng, ki net.i ortlon t he truc r 0),
andi or Sl FRat T SeaReblel Gt e Rl R P bl

|i m t ecteft@in eﬁiﬁ)duﬁadg thedOR2 ;p@aibn o@ﬂﬁlﬂsffﬁferﬁﬁhﬂ@gcﬁ@mhtﬁﬁﬁs Adnaihb Agidat | east
nine am no acid re5| dues se ect ed fromthe group con5| sting of 19, Y29,
C31, GIssiduesdN1IpBao. Kb, Yodowmd Kwh furdys contaips atrtepy fouypomino aadsubsgifiony 28, | n

por t 1 ot %?%ﬁ?%%%@??ﬂ%ﬁ&iéd%‘ﬂ‘% (R S S I AR AR AN

pr ot eol §70L H90;BWB5A9%,GE:H®O&1N10hlSthﬂodndIS1@’81z&rdl does n&3dnd 63dghasand | CSb

and t he net hog)%cg ses nutating at ieast ten amno acid resgéiues sel ected
st

from t HECGREEP! ity ol pne of Mesd "5 profeolytigdragments a9gd=B\5ep350udy  po2,
S93,  A%LytaihEihodNdhks, 1R1ER2 g@ﬂgnt%%gémslfﬂfe%ﬁ{lﬁ@had SRt Dns hEnidbLeki NY

wor sens the binding Kinetic portion of the construct for C3,
C3( H20)residwed/ S 1,d€34, Kahir ¥ 6¢ endBoOhduGBepootaan af idast fiveagmmentasid ssbthutams but
not limted to, C3d, C3dg, and i C3b, and the nmethod conprises nutating at

| east el even ami no acid residues seleéfed fromthe group consisting of 19,
Y29, C31, &33, T34, D56, S70, HOO0, D92, S93, A97, T100, N101, S109, and
S128. In certain aspects, the altering worsens the binding kinetics of the
CR2 portion of the construct for C3, C3(H20), and/or cell surface-bound C3
proteolytic fragnents, such as, but not linted to, C3d, C3dg, and i C3b,
and t he rret hod corrprl ses mut at i ng at | east twelve am no acid residues

T | L B Y A~ N 7PN PN P~ A NN PN ——p~ A N N~




[0149] Provided herein are nmethods of treating a conpl enent-associ at ed
di sease or condition in an individual conprising admnistering to the
i ndi vi duawoan;a/mﬁwvhe conposi tions described herein. AsPaIAB2018/086552 an
"individual" can be a vertebrate, a nmanmal, or a hunman. Specifically, as

Uars et Bio gtid, FROEL sl G g n%ﬁﬁi?@am@bs b BRab: It chg Tk . £ e

cormosI5700H90qa©i1%96nﬂ97lﬂl®@| N@@m m@yeanhfsngfztrﬂ%e%@t tid td, srRat |imited
to, reducing the synptons of the condition, a reduction in the severity of

t he cordstplteamd birging higingty i, eneonbbrtG Hproghol ytiveragorraits indrEB Wigpha slnof
T t t i biti | t t t 01 t th
oo ot et B CREBP RN Sl ebibd 100 bt R A ATS A ERREG g 1o

condi t iredididd NN, R3E] Kit ued4 GaMs7, Siftkr ackithink St RAJtRE dn@inb Ia@dlsﬂshtﬂmtdmal any
of the conpositions descri bed herein, wherein the conpl enment nodul a

por t i oritt SMIRGACIGEsiSses telesteddentp theszraupmcensihng aErp: Y%%l%ls g830F34, D56

bi ol ogi f er.ei n ation of the
composi VT orPP ey biiPa: ARt KPELEDo; S 1P LS el B ARTLIbERATT
conposideteasesdimdihg xﬁéinytylfom die bromoraCDprofoi icEdagpiiecdtsoldyiB ¥ g¢bB 5y nIﬁnt s but
does not bind to, or has reduced binding affini tg for, |IFNa and EBV gp350.
I'n sonEcEABCATPEHRS. theeCRE ﬁﬁﬁgqntqoaﬁlrg%f}vg@fm%w Brbs&utions aramige afidr e 3

pr ot eol ydiiGesiN A 95(?@1%4?‘%4%%\{ W%tﬁ?%oﬁ%§ a{‘l‘agst RER ahfino Qéldhas reduced

bi nding affinit . I'n sone enbodi nents, the conposition

sel ect |sub$tyuthnmahsammocnmi weridnoy eleC@dpran dwl gmuq:cccfnrsagngnf 49.aY2P, KBMaGBBit does

t bi tq, i.ndj i nit f 350. |
embodi neH: 85601 ERALBELCREN 0B LR Sab ke sirie B Pabse iq‘it%‘?b. nd
to, or Hagdedresug 8thddigndiiR®y ffif el drindre 03 IE&Vo@B@%Q ARfs ARE EBV ?PI
proteolytic fragnents. In sone enbodi nents, the conp05|t|on selectively
bi nds tcsrthipNmbpdinesy thypGRY pbmoncme%umdtvemrmmo @@d serstiiions efchusiad apidndi ng
ffinity.f Al f
the corfut el BRaPukdPol i eh fuestm b 0R R Biant B ROE ETREM I G has

r educecht Binieh aagd akidusd %Yecfééll’frorﬁlﬂ% glbupfﬁcﬁrﬁlsﬁﬁg RF: q9 ey a3, Gragnenseand
| FNa. In sonme enbodinments, the one or proteol ytic fragnents are

se: lecll:)e%VOf» HYm PR S9PohP7.coR8i NiPhg 189 @éaﬁuﬁwdoegagtbl%@ BhBaser oo |
(éeRZ, i [ %E%fggdmﬁ%ﬁffﬂlﬁt &30 oﬁ@ﬁrtmgfer@% I%téotf)glcg\‘\%n%ntt ng']ﬂfv Fanl dgnai ns o

I'n"so dct s ere is provi ting a
conpl erenhinassodinded titd CRAperton coondistfiveranino adid smtiiitduaht moinpacisi ng
adm ni sterin o _the individual any of the WO 2011/ 143637PCT/ US2011/ 036552
conposirtﬂ%%vfé%&]és&%bféﬁl et e, Kavh &tdher copfaing 8HiSPE REAHBRARFASBI S USEIAF on of

the compasiidd Qi RRMEL &?e%téﬂ f?&ﬂ%eﬂ cérﬁmlﬁg ToF”I9 oy 2811088234 DAglL | ve

fragnent thereof, wherein th eam ration-of the conposition’inhibits
conpl erf&itt HQ0t D92, tSW abd Wer Nilol, tﬂié9mmdpﬂ1éﬁmn’d @sso@utambd) di kasase or
conditipon is mrat.ory condi tion. onpl enent
oot bt el PSR Bhr Chercl T e Ao ), Eeen B on such
as, butceR@ih enitBdlfshtd, the @RD PBRIonTBHLYI Frel MPHS 288 Xﬁlhs%m%fo% WSaminb @imt oi d
arthrltls reactive arthritis, {)ondlarthrltls system c vasculitis,

i nsul i rfeﬁél}tﬁériﬁ]elnR361 Kbt ¥t andi K6 lﬁlsrthmomtalpils at leadt éanoynigo aelxd;ﬁebstmtmnal
allergic ence Io eli ogren’ ndr.onme r r i sease,
i nfl am‘?% %n}no ?ssseetéescgdd’l fﬁ(%: udi %Ou%:(r: SIshHEe fslgagieé é%ch}lég’t?g%bc%f itis,

i schemsyor EI]QBHD%IS@B AB7.Uryo, N&’@F@]dQ&indlS'lﬁara&ﬂldbes né Hiheider ha di sease,
transplant rejection (allogeneic and xenogeneic), thernal traune, any

i mune desivpscehindipg aiEmity he1 ansra mers, CHPomeiiicdiemants ang, Ewgﬁﬁﬁérﬁna gravis,
cer ebr aéerthlﬂ%%odﬁ# Uil RS 6&10%%'89{?%‘%% aﬁﬁﬁ('ty'héla! ?bsuﬁ}fﬁﬁlﬁ 38 L E4OSI S,
anaphyl-axi's,” catheter react ons eromna, erti rordrtrs, adul t
respi t aegidebisNrleRS6 satlivédrnd NBDS)urthploe:tn{dmymS&ssgAa@hhcnmno Iaeldodl aI ysi s,

juvenil e rheumat oi d, Behgets syndrone, henol ytic anem a enphi ul | ous
penphi gHPHIuEens gk amingaqut issidpey siaeied tigmy theyravryeriisitne Ph B IS one &l Qﬁﬁent s,

the Conmeﬁ%@tswhm' bos. 3@ %@beff(ﬁﬂNflb@”SltobeaerS)% LRGeS hbMein@to, OMP,

DAF, CD59, Crry, CRI1, FH. "I'n sone enbodi nents, fhe conposition

sel ect |haekiycrbasnd|blr1dmmfénmy farpore mnm‘célmbtpblycdfnag@mmasdﬁﬁd’ §B30gp3850 but
does not bind to, or has reduced binding affinity for, IFNa. In sone

enbodi nents, the conposition selectivady binds to one or nore C3
proteolytic fragnents and | FNa but does not bind to, or has reduced binding
affinity for, EBV gp350. In sone enbodi nents, the conposition selectively
binds to I FNa but does not bind to, or has reduced binding affinity for,
EBV gp350 and one or nore C3 proteolytic fragnents. In sone enbodi nents,
the corrp05| t| on . sel ectl veI y bi nds to IFNa and EBV gp350 but does not bi nd

B Y Y o o o o S~



[0152] In sone aspects, there is provided a nethod of treating a

conpl enent - associ ated di sease or condition in an individual conprising
adm ni st ewpreg1¥@3¢3fe i ndi vi dual any of the conpositi onsPd&diseéibasesizr ei n,
wherein the conplenent nodul at or portion of the WD

2011/ 143637P 82011/0 2 conmpositiqnh conpri ses | enent i nhibitor
o iR daaty a8 padoiRoRtains SOTRG LT R B RIRL S Y Of ' OFe
cormosual@lﬁbslmhl RB% SKEPNEIRN 6 AGLHNE: tYntaRB dt WREERENe hieh LR ement

associ ated disease or condition is a viral infection. In sone enbodi nent s,
t he vi rsabstitnfienstat eminoaacid residuekeselegted fiomn Hwtgroumeansdting of: IAfYUR DA, UBB.us A,

I nflue or, gue, virus Ilom/fever
virus. BB PR IE OO RIR R GoTeE MY NUB, e, TSRS BBkt
Encepheﬁals HeGemkd BidinkaFanes forEheaRmdre U3SprviebNsic frsgmeht@ uh8 EBC g™l ithi s
virus, Murray Valley fever virus, West Nile virus, Rift Valley fever virus,

Rot avi ragain enfaednerity sheeC RRgpgigncestams Biedaghine agi sykstitytions avamios acidn some
aspect e r sult of the
Feoponafts RO RTRY, 15T 854 REF SR o AU M by 601 & e
viral webttdatiomck waa, acmmesltiaemlectedrfrdnedletgrou;ﬁdmmuhg ol 19 vmmﬂaGBB rus,
adeno associ ated virus i ed vaccinia ancara virus cyt orregal ovi rus, or

any ot he¥ Popad’ %@POWM%A% THO. SP1 §199s3kS ot dreringt bipdgo. or
235 npl er}ﬁ@heeremg@ bfngﬁngFasfﬁﬁﬂ B &R Jrpdte &ngpr{s{eegac ?ﬁgﬁl'eﬁtrs N ERV %;gég, PAF,

9, I'n some enbodi onposition ctively
bi nds Kmnmm@ndmdnnmES@ﬁ:@R@peﬂkmkmnmhmdgwemnsoamdsﬂBﬁugp@5QHHMModmds not

bind to, ndl fflnlt for sone enbodi nents,
Phe. combdiesion- BEPRE Lo mae Rt kS ke Ramslp RBER AT 1 moment s
and | FNabQuhtisiRes anelo atéidh‘ésﬁiﬁes s@[ecfé@sfrd’n@%écﬁguﬂ)éd?ﬁisﬂﬂ af-fro.ny 2y (301 G3EBV

gp350. In sone enbodi nents, the conposition selectlve(y bi'nds to | FNa but

does nok34pPal. $4), HYO, REs, S%dé@édflﬂonéﬁlﬁlg S0P} wridk Y1 28opnd ERY nghigsd tand one or
1 | 1
Col ot pRpS R blrfuld RERDE: b TUTE cATRBCHTRE tie b S a0 FRRP sl an

l’edUCed:eﬁhlﬂfﬂrrﬂ@dﬁﬁéﬂtﬂltﬁd/CRQIi)ortMQ:oﬁfalrfm{v% aganPhad e@dsﬁtutﬁ)n& hE@@Bhsid | N sone
enbodi nents, the 003%05|t|0n selectively binds to EBV gp350 but does not

bi nd t desigwesiikl. R3GuEH Yidandded Afuither egntaigs fiftgpreamnonsidesubRitBReAsad! vt i ¢
fragne g r 0 ytic
fragne%%?ngggdggyﬁEShy ronﬁ?ﬁgggP@ﬁbbégﬁiﬁgﬁggng%5%5689?%§§p’§§g% and
one or Stopearcies 128badndbef hagsivdts oﬁﬁaﬁbrdaktaitblbdhng affmitylfer, towe oNnbay @ nal SCR
domains of CR2. In some enbodlgﬁnts he CR2 portion of the 8§nposition has
one or RIRFEISHE(AEMERS 8&Fest §t9 r Mqrﬁee@l@%gwe@n@?m Rgmere Cd9, Y29, 31,
&@3, T nd does
R L b e R e s
proteohymﬁ@eﬂmagmbﬁagnmﬁmOEGﬁ@ﬂEnbmdnmﬁmnwpP{hemﬁﬁmsﬁBHMHmnmﬁfGRQIn

conposi ti on _has one nore nutations sel ect. romthe oup consi sting
R L e S ol R A T B AU R B R
ef fici epptith@ns. ERYy@R 3RGbol & e :0HBNRAROM HERh & sixt HBin6RidRABLH tBtorRfmdyhe
conposi ti on has one or nore nutations sel ected fromthe group consisting
of 1 542& ONCFONDI PO IVE/sUEBBEERPSTINUSAIN ENTREBBMN I KHBACRA godipason@insisnadr t o, or
has r edmugred lE tlrtllgtlon f bl incoI Sl ron(1) [hie r(l):lﬁ\la consﬁtlso I\?lmo‘a]?)gﬁnk 1 t Q%ngz
portion O e conp 03| TS has She mutati ons serect e ron1the
group GRANGIA Ng c@ftamb&boﬁﬁﬂent@fﬂie cdastBuct T%fusﬁﬁ@mrot&m InkSfe eB3din©eds, A97,
T100, N101, S109, S128, N11, R36, K41, Y64 and K67 and does not b|nd to, or
has redheEeR2HoRiMglesHFely bmﬁié;vo PRST OT IBPKS PoPtets fronTHhe BFIPCONgistiRg of Sdidnt s
a”d EBV/@RERY: 1l Shrt@fb s!‘?ﬁ?%énstﬂlﬁﬁ ddenoPRhd 'tooﬁBQf 396 8@%&&’@@%“ has
ne or nore nutations selected fromthe group consi st ifg of
GBS T34 piloEn] ytis fthgntda6s, Iﬁ)@ﬂ],er S§9BodiAf1its, tht@OnsthtOHas dBEI:&QsedSblﬂBng ﬁﬁ&zﬁyand
K50A and does t bind to, has redu ed bindjng efficiency for, one or
more C3°piot & 5\(/2%"1“8 ONF QSR { §3 ARG TR SRS GHHAdHRSIS. thipdtdgest
porti 0rklypﬁmfnr&%cﬁpﬁﬁgﬁhﬁér%rﬂe@ﬁﬁse@@ﬁe Bhdi® raelﬂw@tth@@m%%hﬁﬁtfefiEfarvogemtsbe
group consisting of: N11, R36, K41, Y64"K67, "'542A and K50A and does not
bi nd t andone hasoreds cpeueddytmjfragn@ftﬁ by amnefyabbor 2078\ % 3050 3afid 40FNAS %], 0153]
In some aspects, there is provided a nethod of treating a
conpl enent - associ at ed di sease or condi7ftion in an individual conprising
adm nistering to the individual any of the conpositions described herein,
wherei n the conpl enent nodul at or portion of the conposition conprises a
conpl ement i nhibitor or biologically-active fragment thereof, wherein the
adm ni stration of the conposition inhibits conplenent activity, and wherein
the conplenent a5500|ated dlsease or condltlon |s a fungal infection. It is

o o, - o, 1 ~ o .



WO 2011/ 143637PCT/ US2011/ 036552 to, or has reduced binding affinity for,
one or nore C3 proteolytic fragnents. In sonme enbodi nents, the conposition
sel ecti veWwg 2bimd3e3ro EBV gp350 but does not bind to, orPoagSe@desed2 bi ndi ng
affinity for, one or nore C3 proteolytic fragnents and I FNa. In sone

or oup. Ol 574 R 7op e ep: bt it ofve of B R heBiRerturl framgent s
of C3b dubdtichi vithdig bten&éeh\e&sélp&@émg@l 11965t eRBb N efs, @r@%om!pﬂ:rrﬁa‘ﬂ[m

enbodi nents, the CR2 portion of the conposition has one or nore nutations
sel ect edodulgon pdrtog saupeneersetinnbiterf [In $@ne yPheseG3nboddaents, T84, D56, S70,

reduced BIPRAT e Sy rrom Botigp B ted oF e Bo P EnP G811

sonme  erdna@HTERt Sherteh® oiRZenp fiid dbﬁh}ﬂémérh@n&ﬂlﬁﬁ@spdrﬂl&fhsb&:%n@wn@ﬁ nor e
mut ati ons selected fromthe group consisting of: Nl1, R36, K41, Y64 and K67

and doestirger dniameof these paBodimgnisede sPalemgne Aqtivaios ircsplactsd, frCEB“{hegp350 I'n

it at | QAL TEh g b ufSF LERELEED et HRIEHAM MR 1T does not
bi nd thoty)pSe (BaelgG@)duma@b lglMIHc I’lglnfafangGIl €adymbior hurhfNEM IFo deonin, erdasdi nent s,

the CR2 portion of the co 03|t|on has one or nore nmutations selected from
t he gr&a§ EpAemain; pguys leM gc depgin, eachCVEZ3 T34, Ds6, S70, HO0, D92, S93,

A97, T100, N3@1, R ﬁbst%s &uﬁu %@De%e]ry oflégmﬁl}gte%ﬁl\zlogﬂgtoqus not bind

to, or has reduced gl nding effi C|r§ncy for, one or nore C3 proteolytic
fragnments and EBV gp350. In sone enbodi rrents, the CR2 portion of the
conposilP1B Ihasy onnboqlimenmr@ anupétlie@nmpss'tiem dectfivedrherdie, the ©RZ3 poon®i Gii ng

of : 19,. Y29, T100, N101, S109,
s128, G943 erafﬂatak‘sﬁfg ae?h%“edb‘@% [EEISF lB‘r“ieuﬁlV’Pos“t FV%Slggg?}Ht’?eE?h bPHATYE effi ci ency

for, onRdRfonAEn&3cials@b@htidnk Gt bthagpRitons anthe [Bportibn. IR EEBItAADOdI NMeNnt s,
the CR2 portion of the conposition has one or nore mutations sel ected from

the gr cﬁyrﬁméanmtstthngamortmﬁurtmwonKm at lpg# que AMimFAd sEstiREOA selgefedoes not
bind tgy, 0 C%éuﬂ 8&%%%% Bfnﬁié“gf TS §E§>S35°f<48'%6 %%}%5%%”}?84 Ehg. [0154]

Apopt osi s 0C nor'mal ’ devel opment 1S non ory and is

i nvol verBa. ceidlucéml@dsmmienusnmu ﬂlmqgjrﬁ@d furthbeddind gs atAd:atsh@ughnﬁanpidotl c cell
deat h can be_ infl ammtory dependi ng s activated and in what cell

types (Hbttitesiontprlscted ﬁr@%@é @fqu? C@g@ﬁtﬂ@% th\év%l% Y4t 825828 pe2-dH% K¥4- i nduce
I nfl anmpdd @Rk, GRECHARE. éelrtagﬁ@mtbcﬁ stib tt iﬁzﬁ)o&&tﬁ%ﬁhﬂédcoﬂ%ﬁ’%s?ﬂ%%ﬂ‘ ul

i nfl anmat ory response nme ate ease contents an
pr oi nf Ithlmsﬁmtrmmqacacj"sldjstmmsm mlmiefdorbyhesgmnpl batsmlingloﬁgﬁ¢§'t§ébﬁ ABRORESL i C

cells r red by ocC reve tlng t he
pro- i nfas{ggm@gol%fiﬁ% gég ﬁllcewgﬁeélpbq%%“?rﬁ ﬁecghleé’ﬁ?’ft ffm ‘ds been
shown tdaataiARe RlaGtfobr zﬁﬁmb%cﬁ%ﬂbﬁﬁ@@érﬁtsbﬁct@@@ﬂo%ﬁthg'gi’rcﬁff)tdo}ﬁsﬁsﬁﬁ‘g MOR13,

2011/ 143637PCT/ US2011/ 036552 conpl ement, and onpl enent” can sustain an

2L i 1Y Ik BRY. 85 BERIESER BEGHGOM ARSI srmabgetchalboCRE00! & o
apopt OtpI Fich tlurt%er contains at least five amino acid substitutions selected from the group
consisting of: R13, Y16, A22, R28, S32, K48, K57, Y68, R83, G84, and R89. In certain
embodiments, the CR2 portion further contains at least six amino acid substitutions selected
from the group consisting of: R13, Y16, A22, R28, S32, K48, K57, Y68, R83, G84, and
R89. In certain embodiments, the CR2 portion further contains at least seven amino acid
substitutions selected from the group consisting of: R13, Y16, A22, R28, S32, K48, K57,
Y68, R83, G84, and R&9. In certain embodiments, the CR2 portion further contains at least
eight amino acid substitutions selected from the group consisting of: R13, Y16, A22, R28§,
S32, K48, K57, Y68, R83, G84, and R89. In certain embodiments, the CR2 portion further

contains at least nine amino acid substitutions selected from the group consisting of: R13,

Y16, A22, R28, S32, K48, K57, Y68, R83, G84, and R89. In certain embodiments, the CR2
72



[0155] Inflammation is involved in nonspecific recruitnment of immne cells
that can influence innate and adaptive i mmune responses. Mdul ati ng

conpl emernwoa0t1/Mad37on duri ng apopt osi s-based tunor ther 0F/USe01i1/0B4552 t
phagocyti c uptake of apoptotic cells/bodies enhances t he

I nf | ammat or nat e i.mune response within the nvironnment. In
a1 OO SR THcasbie BN PO RGSHATE afPoBnt § gans and
uncl earQgdsiaRiOE 16, §adi £32 a3, 583 UL4S, Kb 7a¥ 69l R tigdaidorgo. N caddhtion to
creating an enhanced i mmuno-stimul’atory environment, nodul ating conpl enent

at a siamebadimentts, e €RApertivel lighdravatabsan dastdleyed amnamié pejutittiops osi s

host | SREPITAI Mgl Pe TedBE i dstiag 25 SPGRR Kb dBPr b D s
provi daadqw@elm@@ $Ffth€iHv38 e bYd it tsQ tHeGO TRs O neafiv A B BE, F5UrS fib@sed séal apy

(e.g., gene therapy with adenovirus expressing Fas Ilgand) in an individual
conpr i SLEY, HAgte et deveAgMino a¢id subsiiurions glay R gonferasiae sehpgssions.dagny

descr | DENELEL BTN e SR RN CDOMLAHOL SROUANiO, AE. ten

corrp05|t| on conpris enent 1 1 ror (’) ica

f r agnmendr etdver eminoaawﬂ ;Wlb@ﬁtﬁtlﬁnsiﬂn&y admmt:@isma/huomslmfsumheng:orrpos| ti on inhibits
conpl enent actjvity. . In sone enbodi nents, the conplenent inhibitor is

sel ect ed frdﬁ?@ﬁé”@?ﬁﬁp consi sting of: MCP, DAF, CD59, Crry, CRL, and FH,
In sonme enbodi nents, the conposition selectively binds to one or nore C3

pr ot eolf YﬁZSf]I b @ﬁ@erﬁﬂ&hﬁ@t{s APRPBedHEreOBR BRI Bonp:Kin®h RS Jrgiced

bi ndi ng af | FNa. I n sone enbodinments, the conp05|t|on
sel ect |Qreltyolbg1n@l$y acmlvo rﬁl@gmlenmwleowdm @nmdblylemtanmbaqrmtl@l emniprim but does

not bind t has r ed bi ndi n for EBV gp350.

enboat S I35 Mgk SED ot R B S D 3b iRt B PN XEar Pt BB no
to, or thasr Heﬁldﬁ@cfa@tbf\ﬁl Hﬂna{ CRni wnirpMCPEBMna@@@(F ANdo@RD AF ofre C3
proteolytlc fragnents In sone embodi nents, the conposition selectively

bi nds ttaolpgixallaraivedvegsBEheisaf aldoisiudss abaminotasid litkenseguersnkingdhadi ng

affinit fra

t he cor%%isgél;ucgﬁgg% ect \Peefng%b g&%&(ﬁé@?) (e %B”E%}I%Daédggnoﬁgcgg?%%tf&%por has
r educedA rhowhe D 38 kb fidirh B, fnm’u,se ong pﬁditeﬂi)h&mﬁi@fa@f@tfﬁ@lh(yﬁsb €actoragmanias and

| FNa. I n sone enbodi nents, the one or nore C3 proteolytlc fragnents are

sel ect deR Friwman MCE supanddAEios mavse BATca biplesisallraetye fismephbetsioDor e
cell- quM]fﬂI% nggf‘{h% eﬂfbogﬁﬂ? ntt@@éscméaqle}é}n tﬂgc&ﬁ@ﬂu‘ éoﬁ{éﬁrfsﬁ%l né%B 9191%?1' ns of

CR2. In some e di ment s, eCR2port|ono conpositio one or
nor e nuirathiangicsléf mt]tvecﬂragnrxam thbreofjarmalgpcanopismeiti aagvasdr. pdtBon ¥ABpridd®l, G33,

T34, 6, S70,, HI0, S93, 0, N1 S109, . and._S128 d does not
bi nd t unmlé@ml%ggl%@?ﬁ% 1@8@%%@% oF %#zfs e alog By Aef g S| ency
for, onge@sr Mﬁc@eﬁ@érﬁl‘ﬂb)&ﬁﬁ%nﬁé@&ﬁﬁﬂ%@ JinkIheSROERE FRAMIIEALR. the CR2
portlon of the composition has one or nore rrutgatlons selected fromthe

group Gmrrml@mrrﬁgctofatormmlonﬂz@ hidap 136G 4 handn KW, medsallgés, movsedgNH ot o, or
has re ff V gp350. In sone enbodi nents, the CR2
porti oﬁ Of ﬁbwg‘?ﬁ’r%t@ lﬁ%ﬁﬂ%ﬁ 1331%6 ‘more nutations selected fromthe
group qompmaﬂq)l&fof 1&&%@%&5&&&@6@ dogs aﬁoandameﬁdé Gor @(anﬁﬂ@ reduced

bi ndi ng efficiency for . In some enbodinents, CR2 portion of the

conposi(@l ﬁﬁeﬁa@lmr)@r(%ﬁﬁ)rrﬂ@bmﬁ@m (ye(b6t, é%efﬁﬂbu}m £$?éG§1'4bu§ﬁdconS| sting
f: 19, 2 S109,
Sizs, IO s T it g so Soriicl Bt e pedi@ees i ooy,

bi ndi nghﬁ“éﬂentcd@mlys cﬁfa:rompmenﬁerm factidrs FC3x pnple YR YFPLEf(EBQMENNS: N dr EBV gp350.
I n sone__enbod portion of the conposition has one_or nore

nut at i %%F%Yéét(ém%m% He Hoping spaveaes P@W@?ﬂ the girstyyg N-gegminaggort T34,

D56, S{Qnedi? domgins of Bfmar 9% 5RometaBodinttaf, ﬁi%qr}ﬁﬁ%A and
does not n% %re or ag Or edral%eﬁ fn%{l ng e %fl c?rgncy 191 one o} re C3
pr ot eolsgguancé bag/msamtlﬁ famth hikeNhe fifth N-oermieatishalt memustdpea@l%ﬁnqmmdzﬁ on of the

conposli t1on atio sel ect e romt oup consi st ng

o PR T R B GRS K AR A I B e B o BT B%en0s hos

r educectompﬁlﬂém 1&kf dgouency 3f @rs 6EB\8, 9330 1ang 1KFNa.15Meg hadsg ab, 35 eat ment by
Enhanci ng Conpl ement Act'i vi t
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[0157] In sone aspects, there is provided a nethod of treating a

conpl enent - associ ated di sease or condition in an individual conprising
adm ni st ewpreg1¥@3¢3fe i ndi vi dual any of the conpositi onsPd&diseéibasesizr ei n,
wherein the conpl ement nodul ator portion of the conposition conprises a

conpl engn ctivator_o Lol ogj cal - ctr fra t .thereof, and wherein
Che’ adminyeined o5 Aonds Bt b te i Luatig G dndht *aer ity B s ome
enbodi MRMSicaleNaANG bRy AN sefBRAbe@Ct i Vity can have the effect of, but is
not limted to, reducing the synptons of the condition, a reductron in the

severi tlihawmathéwabﬁdmpos;mnsor the conplete ablation of the condition. In
sone enbodi nents, the conposition selectively binds to one or nore C3

pr ot eol yt 4 r educed
bi ndi ng[“%% Iﬂﬁl ﬁgtﬂ?p as%ecﬁﬁ%a\lfzﬁ%,{d Egr% ﬁ%arﬁ%@gut{cgfc %gmo%s cc())r{lgrli'su?'g !m ofC
sel ect ithebghstruadSnd/Or ﬁ@@nqjirotﬂihﬁeefﬁﬁib@dl Bérel. ?harﬁlaf:ém@ﬁﬁmnﬁ)oaMni FNa but does
not bind to, or has reduced binding . affinity for, EBV . gp350. In sone
errbodl (ROMPEISINEREY Ob s Sonstiusts WeTu dsioRPsPtainsiesciilediherein pisteeagi@dy not  bi nd
or fﬂﬁﬁulﬁgg Ye ?tgnf%' Hﬁ)‘s&gtlﬁkysgﬂn%% d{hgﬁnacgﬁt\/c Qgiﬁgoﬁasqg fAPEfR hz{ﬁge Qlltgg
pr ot eol ytic fragnents. In so ment s e conposi tion ectively
bi nds tabl G}&dklaMamrfa&BMngBﬁi&ﬁcd:)(lﬁMBb)ﬂzguhﬁbndJ@ﬁtde UadS. Feodhad Dregluced bi ndi ng
affinity for, aqne or nore prote ytic fragments. embodj nent s,
t he corr%‘dgrnﬂﬁitrdﬁo%érléﬁlit‘il(}é ﬁccee\voaﬁg 2t O, d)&g’sogﬁ‘bn%%r%?t{o& or has

r edUCEC{h@bth‘i‘fn@QelﬁiEﬁl' d&kﬁdbslfn%s ca‘?lnc% iAthdRE8 €3 Qfd%BﬁRﬂoME If6r é{aﬂﬂﬂ@?ﬁit s and
| FNa. In sone enbodi nents, the one or nore Cg proteol ytic fragnents are

sel ect ghhyfiolmgidalg cgmpatple buférs quhgan{aI@dBalaI@@d Saﬁ:@dmtloanﬂhqspleater mor e

ceI | -b f nment of C3b, t.hat. bi ns of

[ e S Riise 38R aufio ot Areisb F R oPe BV
corrpl erIﬁPém @&SE@in@bﬁd féhd aRIedRS0] ¢NsH rkdBPeridd aimeedidiey PG to @eETPr 1 Si Ng
adm ni stering to the individual any of the conpositions described herein,
wher ei d-ohbilizedhprapesiionsaialsn emtgaplaiedn of the composition conprises a
corrpl .eg?f'iﬂal%ro %t ?{qmqgtral?loglt%? ﬁ%nlax &ICE. &tn osﬁﬁ'ﬁ?”é tapg Eh%%)]{m% EI n the
admi ni stration of - 051t Pon ennances it At v ‘and wher ei n

t he coraahmp&otab&sssmmapm@k feseedey osnventishal inetnd Wwitle ﬁ]it(iﬁfaceu@icﬁl@ji)r esentative
but non-limting list of cancers that the disc|osed conpl enent enhanci ng
corrpos.atcr:%@ %ar?lmentaéeél PPindiasreanHde gadsceelyiniRe maizestael | ynphoma, T

cel Wn%@ﬁ Q:%%'en s Di sease,

nyel oi euke I{]M%%ﬁégd g?ﬁ@”?rﬂ{ léneq%gor?é!:)e/r%hlgﬁgre ldkgs system cancer, head
and n ecrklcmnyzseﬂ],mescplmmw sr catibmdgrdcageophogphategddbraradtsiegk mdgnesiey cancer,

| ung cancers such as s cell lung cancer and non-s | ung cancer
ur ot hel S3Fate4Rlg Pﬁdﬁﬁ@ 1&8%%6%‘5? & ofhRido sea%hcqrﬁaélungrtr%ﬁébc()ﬁr@h 'gr ade

gl i omasyethh@sdAMBE. g @e&rrlﬁpﬂ Qlﬂ?a%) 9 %aar@g folbraf ARENERIBGH cAadenoneas,
hypoxi ¢ tunors, nyel onas, S-rel ate nphomas or sarcomas, netastatic
cancer saketbafarbl efs fqrmalgp]eotﬂlemmnwrumm:sumneamﬁc er t,hey)ambeates@tW@er :
prost at ca er, ski ance | iver canc l.an L. Squ cel |

Bar i ndlueaRcLRE SRR St buper e G u e VR e Bt SutB e cer vi cal

cancer, r@@rarmaba&ar FlepAERby bEABE oA NANs wah PheRhdcB@idaBl a6pEBle I enal
cancer eni tourinary cancer, pulnonary cancer, esophageal carcinoma, head

and necadgéaﬁ&ﬁ%mﬁsuﬂp&n@ég BERAR (coyrfogiiol ﬁr@‘ﬁaw&ieloé@ flerivalimese®’s, testicul ar

val dondpPRIEERyPRELRRTLE): ERIGRLR, o ShATRED RSl R h SRR e

conpl enent, fassonital @l otly seaseethyl 4eohdl bit Dictiodatdd pegtaie silQsndcondi tion such
as, but not limted to, cervical and anal spl asi as, . ot her dyspl asi as,
sever e RIGSPIASEFSE. 8- HYFBY A £57pyd p- latdwry(@arzq%éﬁer srhisiagid). BhepraBionsi as. 1 n
cer t ai .ot ARAHARIH Sttc} Qatscraa%rﬁlgega aﬁg%rr (Rt eetaeg%grbgﬁ&he gr oup
consi sting of: human I Sotype “GL ? uman I sot , house
lg i sot[pr]CBB céﬂtgﬁi’ambodmme HgMoFpositionaare Ifqﬁulﬁcd doaved miandeuwialn rdugive Fc

donai n, se 1gG3 Fc dommi p, nouse | donmai n, d CVF. én .sone
enbodi rPé?ﬁe urep H&@B?PB&%F‘F}C& C%%Hoé%f’c‘%n\f‘gla@te‘gf‘?{d@eftbono cefaitgRodigents,
DFOt?OHMé?&nﬁﬁ&ﬂ%@a&%nﬁﬁgnﬁﬁdbﬁﬁﬁé@hG%hlQ@%&nﬂﬂ&e@ﬂﬂQB&an&k has reduced
bi nding affinity for . I'n sone enbodi nents, the WO

2011/ 143@@9@%@520&%@@6@52}6@@11;Efyplcaléh CQ@IPeSitlpMeﬂO}? irh¢atigpy arcosoduteone in nor e
C3 proteolytic fragnents and | FNa but 7dloes not bind to, or has reduced
binding affinity for, EBV gp350. In sone enbodi ments, the conposition

sel ectively binds to | FNa but does not bind to, or has reduced binding
affinity for, EBV gp350 and one or nore C3 proteolytic fragnments. In sone
enbodi ments, the conposition selectively binds to | FNa and EBV gp350 but
does not brnd to or has reduced bi ndi ng affrnrty for, _one or nore C3

oy e o N Y L o "



WO 2011/ 143637PCT/ US2011/ 036552 wherein the adm nistration of the

conposi tion enhances conplenent activity, and wherein the

conpl enrernwoassiodB@red di sease or condition is a viral i BRCEASR@N/036852
representative but non-limting list of viral infections that the disclosed
conpl enent _enhanci ng ¢ siiftons can be used to.treat jncludes: Herpes
Sl o dls (Yo sy RPRE OV LTS G5ty I8 TYBRNIEn gt BB 6 us,

Epst ei noBdilizid 4948 anded Ioe8 dnBstRQRL@ER ¥4 1ifiocaii BB sh gﬁiﬂ% Wef sk of theHUMAN
herpesvirus 7, Human herpesvirus 8, Variola virus, Vesicular stomatitis

vi rus, irjepaen. Geserally, theiggredags ireisgpiBiedieither, sepiapigtyi ¢rimixed vagether itHgpatitis D
Vi rus, atitis. E virus, Rhinovirus, Coronavirus,. |Influenza.virus A

it 1 werfag oy T et as Sy oPhlgeg BReO ot o i s o R B 1 s,

Respi r aefnticayp eydléddontdifidiSuc\ekeitOMmhpdise oiRA¥EACKh@E cMingUBe qRBIRIGHSS Atk elS,
Munps virus, Poliovirus, Rabies virus, Rous sarcoma virus, Yellow fever
virus, BBet Wherq s competipryisvp bagdmimyerad pafpsion rigan e dispepsedewiih ae

Encephal j tj i J At i , - Laui cephalitis

i rus, TRpioRPoble et BEP RERE pRIGERGRCA kXM or Siner PGk RV Fever virus,
Rot avi rassnpbsitiRe isadntitBtelted BRoinfa¢tioniin@mpdBiufeddfisserité waer fddinaetioh- @ahlind_eukem a
virus type-1, Hantavjrus,. Rubella virus, Siman | munodeficiency virus,
Human |30R BERATES Serikyf the IngEedaplemay bemgadurtion 9 FIRGYEHPRI ency vi rus

type- 2.[01 1) Cfel fhfin £ERAM FERbS 4RGSR ETERpAE LhAbRL idedighiegbed from
the group consi'sting of: human Ig isotype GL (1gG0 hunman 1g 1sotype M
(1gM, exompk prepeisuwivyp bufESrs( ogiGBYy agerou sietidxgiafte anduatahzdrgy Gondeaicdeteng,

human | Fc. donmai n, nouse.I?GB.Fc donmai n %%e | gM Fc dormain, and CVF. In
sone erbé Hg§$aF%ém%8ﬂﬁ6§‘F?%ﬂgé%vﬁ%ﬁP@ggﬁl inds to one or nore C3

pr ot eol [ﬂlj(%] Sui@BRBsSrval desEBVu SRR 2Q oRMibn M&ie@ﬂyc{ﬁiafé%iﬁﬂh» 1, ¥enPAiSoni@duced
|

bi nding affinity for, IFNa. In sonme enbodi nents,” the conposition

sel ect ioah&drigebihfaerosad, ahterobutanalr mei@i3! parahesopsppycparategmetiensletnd alcph@l, but does

eboai notgim FRE S eRICHTR e el i) Rt Ty e S0 i na

to, or messaggyard pasefliaiigesairé bmbloyed OFa lek8\6f Gid3D0.06 % t6NHBD by RRight.C3
proteolytic fragnents. In some enbodi ments, the conposition selectively
bi nds t[813ENwitahle buEorsgpdade brric agib sodivm idmetasyumdiicarhenate gedisd #Hndi ng
affinit r e 0 | G..f N Yolar o i ts,
t he cor‘P\pé(t)a[ss:;}l'lt[1 fno]ﬁ&gtg ’esggﬁ}a@e n%?%%éﬁégymeg%g% %Eé:tatg’o%g not lpglp%glqtteo% Elor has
r educedhdlikdiimgmaiiits Buffiyichoto, ngn@imthe bl @ belvepn abaalpyt 6 end pa@emt s and

|FNa. In so grrbodi nents, the one or nore C3 proteolytic fragnents are

sel ect dUetEFORY ﬁté"eﬁ?éﬁ?}“é’%g?%‘%li’%d_%f C3d, iC3b, C3dg, and one or nore
cell- b%i‘ﬁz]fsﬂﬁﬁﬂﬁ%ﬁc@;ﬁ a&ﬁ{% ihbale 8xn 148, 4dX8rah 0, c’l\é‘xfn%ﬁél‘gﬂél:rirﬁ tAGRI ns of
CR2. In sonme enbodi nents, the CR2 portion of the conposition has one or
mor e muthdridengropelkeec glgdolf saimr kklogdeund dlonbles suabghafthe d@liuny2Blorid81, G33,
T34, D56,.S/70 0, .D92, S93, A97, .T100 01, 5109, 5128 and does not
bi nd ¢ GBS i LR 1) Bisdssls bF Do PUARER b1 ndi ng ef f1 o1 ency
for, one133) $miaBle@atiffiQhROYS it8hififROMRRIS sodiimSNSRiRTRRKM B sbisuitie, CR2
portion of the conposition has one or nore nutations selected fromthe
group cofgisthiosylfte. thivuea apd ehe like1 Suiteble watingerd eladhdeeaganttinglogel t o, or
has reduced .bingi ng, efficiency faor \/ 50. s enbodi.nents, the CR2
por t1 o Sy orhl S A S b B Edon e 3 Mo B tinel Ry AFERREETF T he
group cBstk stdid dekirarS4@Aerfish K& QA andoldaes, Rpdrokydil1édulsae, has reduced

bi nding efficiency for, IFNa. In some enbodi nents, the CR2 portion of the
conposi yErmeay piveylselierce laratimmesheca bileset Rroiateim polxcthylsimelyedlsi st i ng

of : 19, : S 7i..1100, N101, S109,
S128, I‘Rf]?‘g% g%&%ﬁ%%%§%ﬁ§%eé%%b?fgg%t%g?églﬂ%g 3dtn gf&?eol}keh as reduced

bi ndi nd0&34]i Tiegthaymicenticab nempositimrsenG3bepuithidlofyit d varferyagimodes cind EBV gp350.
In sone enbodi pents, .t CR2 portion of the conposition has one or nore
mut at i mlg%ﬁr@&ﬂéﬁsmhﬁﬂﬁﬁw,gmﬁa%n% %ﬁxgmpwg%tﬁmlq@}%@?c? edinisagon.T34,
D56, St ) nad@8eal ©SApodiddns car 80 in !ﬂ%@&mn %ﬂ%cta%ﬂ@s%luﬁ%ﬂgér ﬁ‘lrﬁjfoﬁﬁOA and
does not bind to, or hag reduced binding efficiency for, one or nore C3

pr ot eolspitalde foragaedisniamationFNbe phamrmecrmticamvogionitinhsdesthieeddR2eiponn bon of t he
conposition has one or nore nutations selected fromthe group consisting
of : N11, R36, K41, Y64 K67, S42A and K50A and does not bind to, or has
reduced binding efficiency for, EBV gp350 and IFNa. [0160] In sone aspects,
there is provided a nethod of treating a conpl enent-associ ated di sease or
condition in an individual conprising adm nistering to the individual any
of the conpositions described herein, wherein the conpl ement nodul at or
portion of the conposition conprises a conplenent activator or

-,y e Y M



EBV gp350. In sone enbodi nents, the CR2 portion of the conposition has one
or nore nutations selected fromthe group consisting of: 19, Y29, C31, G33,
T34, D56,w82011/H9637 D92, S93, A97, T100, N101, S109, S1PBT/USAAAN0a65d2 KS50A
and does not bind to, or has reduced binding efficiency for, one or nore C3
proteol ytic fragnents. | FNa. | nbodj nent s, theCR2prt|on of the
ConposifFEteet 4L TBHE 1OH J91es’ RIADT GRS Se B el Frat TPRPEFGD Ronsi st i ng
of 1 N1LhafR3Reutféhl cor}{ﬁésltlﬁﬁl%yaréﬁgﬁbfé@r 4B santofiRes 1H@iTVlcfﬂlhf‘g veRebrate, has
reduced binding efficiency fo EBV gp350 and | FNa. [0161] In some aspects,
t here |rsarpm@hpdehumalmby Ia@y:irmllte @fraeimmngataamdﬂsm@déme—lmssdudlag ethldi sease or
condi t| rising admnistering to the individual any

of the 8%18%%{ nooﬁéntaaevfg?lfsﬁgﬁnﬁ ei n, wherein the conpl enent nodul at or

porti om@ﬂwgh@fm@m@@m,hon conprises a conplenment activator or
bi ol ogi cal | y-active fragnment thereof, wherein the admnistration of the

conposi tion enhances conplenent activity, and wherein the

conpl erféeitiodssyfdéakitied Tar&eéfals@fefmetd‘ﬁﬁpemakmeet QS5ar Yervlpon nf ecti on. A
representative but non-limting list of parasitic infections that the

di scl 059 QTBlAEPH AMERCIH, FOTRAAS 4 ORHEANNARLNSRG1Y Binkl fAlnd gic! udes:
Toxopl asnma "gondi i, Plasnodium fal ci parum Pl asmodi um vi vax, Plasnmodi um

mal ar i aeoredigheds d¥l(é&‘2mﬂ16mm gpeuttbed g:orf[plyqeammtmg dne wc eiore a'mypaanmsom cruzi,
Lei shmani a shmani a speci es, Schis mansoni , ot her

Sohi ot GSOMBEEcRor 2 (GRELSANBE BB R ORI 00 VI B CaT TG R BN o, t he
conpl er(gm c&ﬁﬁlefﬁ@ﬁtq{ecdp‘ﬁorw@@ drtfonQidht (plf‘@ raQUIR? BRIAGH BF RO I@‘Noh}l&aen I g

i sotype Gl ? , human uljg I sot ype mouse | g isotype G3 (19&3),
nmouse Itgqxhogieal hagten flag@en el@@fmvmrelm gqmtlpn cotai at leaw tleelins@® Fc
donaln, mouse | c_do one_enmbodi e t he.composition
el oct VAT E Edl dGnE Rt Pe cRoehrettln; abd aB ATEE R MR roprt Rt o350, bu

does anertE)ﬂnmﬂlHoﬁlm@fts lit@sSconeghikg egla bjsnﬁh preteds i mnﬁe/erh@csdlmhﬁmhe ddﬁstfp‘mE
enbodi ments, the conposition selectively binds to one or

pr ot eol SpleFevely By it aneapanIEGs Rateobie STagmentsibyedecs nObbmﬁée Of Mae@&eeu ndi ng

affinit \/ o] 0 | ectively
bi nds t%né %@ff@% f oes not]L“n%§r$§§§@nﬁ)1 S% aes%brde(f&%g%l %{nnéét;ggﬁgtgl &/ for,
EBV gp35Hfdsabénebemere @@bﬁ)t@}g&r RiENYS el FNROBR QoS3 ndt'ﬂ)uﬁpﬂ?ﬁ)r%ﬁ@&@hé@nt S,
t he conposition sel ectivel inds to | FNa and EBV gp350 but does not bi nd

to, or Hiading eﬁﬁm@ecﬁomlﬁlamgpé%f fni wmqpmhﬂdlm@neﬂmmonﬁnet &deqbivotydundsttp one

fragnent I ent s & & stlon tiv s to EBV
0320 Bt s TREo SR eBERs g EBS, GHRIH! tRaoREngRs bhfisyefish® one o
nor e Cifdifs 8@inytliter fANGE NBNbme@RtholiNehts, ik &ﬁ@@u&@&@&lmlﬁds tfofIPN@nﬁltOV
nore C3 proteolytic fragnents are sel ected fromthe group consi sting of

C3d, i @Bles n@3ded tosmdhas restuozd indiog eéfiitlityfoumek ¢1rrag1¢f£‘r& protsblyt8Hraghmentsisindd t o

theV\D 67PCT/U 1/ 036552 two N- In
e Ol BRI o fofet BB IRe s e! SlsRhuay Pings TS Al Ep ¥ apa0
nut at i qpig d§e%| ot Bﬁf& th %Pﬁlstljagu&ﬂ QURISLNBRY F DR for mbPe CY%PoteSi3de fifBRentd 34,

D56, S70, HO0, D92 3, A97, T100,” N101; S109, and 81%8 and does not bind
to, or lhagme edlboéuinemm mem@neflfqt eftlequlwtunds to kB \b P HiSK et @8espras bl tptoir ¢

frarrets In ort cO 05|t|on has one
or 1 o R Eiog PESHSor PN RCOR BBk PR e ee. R, Kas, ved

and K67[0P3¥9| Iﬁ%ﬁé aﬂfé&t Eie?éjlstp?@w@éd é"ﬁa%th%@%&%ﬁlqﬁg Q‘ébﬁ@m@f &h@éeﬁ!&ﬁ%l&%hds EBV
gp350. 1n Some enbodinents, the CR2 portion of the conposition has one or

nmor e muib ah¢ onsogeCd ptoe@Ithﬁmgnmtsgbm Wpecoristlettivedy bihd tGEBA gnid0Ks0ANand
does not. bi.n or has .re cedtf1 inding effici.ency.for, IFENa. I.n sone

embodi nHEEn %eh%‘ét&l?& PEPETS A 2 QunduPEiABHI R Ao S HBPE hut at i ons
sel ect agdcdpt @ (Ore) oA FARSdonbirnd R thd Sroup2nsicdds o831, R3¢ K40 &64S70,
HO90, D92, S93, A97, T100, N101, S109, S1278, N11, R36, K41, Y64 and K67 and
does ncndiaTdand(b) grutaing oneduicrade BNF asifsdn icomalrment sceptena (GR2hore C3

pr ot eol \/ ik ortion
o e A SRR e A7 e EB SR ROUTER iy R R

consi stdongprigés (iBcom@ABmekiddcepsd 3, (CR34 poidhid, coﬁaZ)@i,SlngﬁmRDﬁrZ)IenSSBSEQ% T100,
N101, $S109, S128, 542A and K50A and dges not bin or has reduced

bi ndi ngV@Flfare Riplegicaldy actygdragmenpiherees W&l@&}%@lﬁ% P@I?ﬂ&g FeREWs 3higastthe. 1 n
sone enbodi nents, the CR2 portion of Tfhe conposition has one or nore

mut at i ons selected fromthe group consisting of: N11, R36, K41, Y64 K67,
542A and K50A and does not bind to, or has reduced binding efficiency for,
EBV gp350 and I FNa. [0162] In sone aspects, there is provided a nethod of
treating a conpl enent-associ ated di sease or condition in an individual
conprising admnistering to the individual - any of the conp05|t|ons
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WO 2011/ 143637PCT/ US2011/ 036552 EXAMPLES [ 0163] The exanples, which are
i ntended to be purely exenplary of the invention and shoul d t herefore not
be consi deoedit@3d3i’mit the invention in any way, al so destrish@iaseszlet ail
aspects and enbodi nents of the invention di scussed above. The foregoing

exanpl and det ai.| cri.pti of fered way of illus ation and
ot by g e miaa S IR e BRG moed Shaba e s SO g

pat ent spo@tllérfeqnlsemte Rirbod PGS, ieaHeQR ndr€ nh@lRhid (e %Iﬁagrea{eﬁﬂre@aptsﬁi erence as
i f each individual publication, patent application, or patent were

speci f i(ER2D) portiod off i cpnstosdt bie mwtdiiest te thet anine apldcaémmm dnedmby reference. In
partlcul al | ub |@» 6o S, cited henﬁln are express orated herein

by r of aratndirynsy M e TP O AT °§‘8F1E5%‘?/n"g°1csc} sitions and

et hoddlogpil@sentidceptof gOR2Pportis e df the c@@ﬂﬂﬁﬁidlwfbd/\ﬂrérh th@olp ¥eitistian of:
Al t hough the foreaﬁi gélnventlon has been described in sone detail by way

of il Ukt 3tlbon22 ApCE8. KoY. ¥GB &b &% ard B9 -t [p someygehodimesithey, it
wil | %ﬁﬁ@@&é@#@gﬁ{u‘?ﬂﬁl\geﬁ LR9se 0 9r6d'7“§“9y1gk11' ol 1’3 39?33?? iAol yght of

t he teachi ngs ion” That’ Certar’ ‘anges ications may
be rrademhheaﬁﬂ@lmﬁlé beiplethepaietépigr X (R )tpoeti @pofrthé c@fstraaope of the appended
cl ai ns. fXAI\/PLE 1: 1 DENTI FI CATI ON OF AM NO ACI D RESI DUES | MPORTANT. FOR CR2
BI NDI NECTRATERART RerRE: eTH SRy ideshsmehos fprrRakings senstmshihal seigstingly binds

Expr es s}, @fe 8PhoRUFE I)focfé)tlﬂftﬁnfr&gme{n%cmm %&)3@(5, RuEAAS not selectively bind to

IFNo, wherein the method comprises mutating one or more amino acids in a complement
receptor 2 (CR2) portion of the construct from the group consisting of: S42 and K50, wherein
the construct comprises (a) a complement receptor 2 (CR2) portion comprising a CR2 protein
of SEQ ID NO:1 or a biologically active fragment thereof, wherein the CR2 portion contains
at least the first two N-terminal SCR domains of the CR2 protein; and (b) a complement
modulator portion. In some embodiments, the one or more mutations in the complement
receptor 2 (CR2) portion of the construct are mutations to the amino acid alanine. In some
embodiments, the method further comprises mutating one or more amino acids in the
complement receptor 2 (CR2) portion of the construct selected from the group consisting of:
R13, Y16, A22, R28, S32, K48, K57, Y68, R83, G84, and R89. In some embodiments, the
method comprises mutating any of 1, 2,3, 4,5,6,7,8,9, 10, 11, 12, or 13 amino acids in the
complement receptor 2 (CR2) portion of the construct.

[0138] In one aspect, there is provided a method for making a construct that selectively
binds to one or more C3 proteolytic fragments and IFNa, but does not selectively bind to
EBV gp350, wherein the method comprises mutating one or more amino acids in a
complement receptor 2 (CR2) portion of the construct from the group consisting of: N11,
R36, K41, Y64 and K67, wherein the construct comprises (a) a complement receptor 2 (CR2)
portion comprising a CR2 protein of SEQ ID NO:1 or a biologically active fragment thereof,
wherein the CR2 portion contains at least the first two N-terminal SCR domains of the CR2
protein; and (b) a complement modulator portion. In some embodiments, the one or more
mutations in the complement receptor 2 (CR2) portion of the construct are mutations to the
amino acid alanine. In some embodiments, the method further comprises mutating one or

more amino acids in the complement receptor 2 (CR2) portion of the construct selected from
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[0164] Human CR2 SCR1-2 for NMR and isothermal titration calorinetry
("ITC'") studies was expressed in Pichia pastoris using a Bi OF10TM 110
Fer ment erwONew/Bsasmswi ck Scientific, Edison, NJ) as prePCo0ske116086562 i bed
(46). Briefly, a single colony was grown up in 5 nml Pichia basal salt

ol f urihSaPRERTgsg 5 Kig BLe i Kby Sk K 550 Yo HRRCPR, shatlsl 2> 7 M
sul f at ephRRELAMINGHSE HAmOhed cHApARS M thedngdrde2 4, k35%, 7gky9tq0011 119 0 g,

distilled, deionized water to 1 liter) overnight at 30C 250 rp
expandeld, 14 B0or6 BMBo(aulshm e c@mldmmmoypf@xaéﬁﬂéhpcnraosoﬁthmcomq 24 hrs).

P e e e N R

Pl c hl a tbapMb beaddes ABCIENCEAR baidYoge 40 mdro€ 3 Protesyed fraBh&ROhuEEB V2
concentration was mai ntained at 40% the tenperature at 30C and the pH at

5.0 usigpg D wharap|thg methpd comprses (pePBtating ene ¢fl Neisragling a@dsin a GomEemeHn t o

met han

DoLt; 145 S0 B R B ALl B e Mo Oebniling of: N1L R36 Ky vea |
was i nidnd&6ye andvidt) anatingl ond we e amast idsfion complaahans recaptoe? (@RQ}:h t he
culture was centrifuged to renove cellular debris. The su gernatant was

exc hang@aﬂcrrh?fdh%OW?tér%f@ FrrRcrsisEng PE IeY 4 (s Sdd hieP8nS70
SP- Sepfmmmc?by W)?( 2180, N fth, §Pod4'a;[ai sﬁwmk&m,coﬁﬁn@t OSHHERS S 2

Pi t t sburgh | owed by a affrnity colum, generated In- house by
bi ndi ng:o@‘l‘erﬁﬁtd r¢coptar wRapﬁmlombmrpn@ﬁga lRisprDE[rc@‘sSE(E’iIlDﬂ%urogia PA) . CR2

| yt.ed a | di ent 1/ 3X
Phosphal S BF PR SAETG! DB “Hog I RgEL o Tan SopinRedle=s 1t Fil fipos,
45. 6 myhamlnal 3CR ﬂ%ﬂﬁ@bﬁ%(}ﬂj ottln; afill (18] d domRRen? @R dhiadoMRBtAH Tnf | €d by

si ze excl usion chromatography. Purity and identity of CR2 was nonitored via
SDS- PA@Eme\ﬁemoérmerm dhe ensairyairg nmﬁailqmaysthgpe@mle@mt regeptBo? KCRBNpafien 15N- 13C
i sot opi cal | teln wer e red ing this stra 15N

| sot optdn BT B R R R el RERI TS oGl g . [melRl

i sot Oplfﬁﬁhérxcoh@bl@ésaﬁlut@&ag 35\ rABIRRIA i e & B4 fnah@corﬂ;?‘l@negd ¥eStel 2 @rb)13C -

nmet hanol were used. Isotopically enriched chem cals were Burchased from

| sot ec Rowéon ofyhasenstuetgeleaad fam dsjereumeansiorne Jok I3, X oA 2L REE Sddi es was
generatge Wﬂ%@@gﬁ% DR g0, %%ﬁ%ségg@éiﬁ}{@g dflﬂzﬁ!@%ﬂgg)@gﬁlﬁﬂges%ﬁhﬁﬁs’

| pswi ch, as preéevious

Anpi ci |dn51@-fﬂﬁ$,l3$'[4;’:\51% ao8 cmue,sn\;\ezela,:semi a6st7ans, Byebniighe, 23Rt re 26t hat
wer e expanded 1 L and gr.own 37C until an A6 3 was obt ai ned.
Gl  ur o wer. pgiodamre s ﬁwrg SR Y e ﬁqoﬂﬁﬁ@aﬂm%hf‘de (IPTO at
30C overpight before har vest i ng by centrifugation. Harvested pellets were

resuspended i n anyl ose colum buffer (20 mM TrisHCL, pH 7.4, 0.2 M NaCl, 1
mM EDTAP14Hdnloys espebty theonisgaovided a ingthatl domvagkiog acphitedt thyt etactively boalsi on

and appl to 0se resin um and B| ci en | pswi ch,
B s B DR G P e e BB S0 GERREOGTSH ot col urm

el utl Orfre%%{efn%r wiRmh @REmEMbY BHm Pk @tutRidsSontQr BMrEBIiRSR)ds ifflanal 1y, the

MBP-CR2 SCR 1-2 was purified by size exclusion chromatography. Purity and

i dent i topmpfenyBprarptondsCRanpartredl thegoSHBcPRER thegropg soevisiing|abt 9aX3Pysi s.
C31, G33, T34, D56, S70, H90, D92, S93, A97, T100, N101, S109, and S128, wherein the

construct comprises (a) a complement receptor 2 (CR2) portion comprising a CR2 protein of
SEQ ID NO:1 or a biologically active fragment thereof, wherein the CR2 portion contains at
least the first two N-terminal SCR domains of the CR2 protein; and (b) a complement
modulator portion. In some embodiments, the one or more mutations in the complement
receptor 2 (CR2) portion of the construct are mutations to the amino acid alanine. In some
embodiments, the method further comprises mutating one or more amino acids in the

complement receptor 2 (CR2) portion of the construct selected from the group consisting of:
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[0166] Human C3d for |ITC studies was generated using the pGEXTM expression
system (GE Heal thcare, Piscataway, NJ) in E. coli as previously described
(47). BrivwDl2g1vmasgi7cillinresi stant col onies were used t ®@CIBRA110O%EGSNI ght
cultures that were expanded to 1 L and grown at 37C until an A600 of 0.3

bef or & That vaGt it Ty SantkTBott noh: bbb tliNbbi Povdngstssihded i n
GST colwifobulisck BRTMa T o1 HCL3 AH 8, 0,5 3500 NG 11 A EET s oo

| ysed by sonication. Lysate was clarified by centrifugation and applied to
a GSTr apTad.cdl ddi3 Bk Mngmm%BE mcuryewsmiemm E&5BPoBL 9 BL ppaytisn of
Pittsbu[hgh Eﬁ% C3d was cl eaved fromthe colum by digesting with 50 U of
t hr onbi AS 5V ght at 4C and subsequently purified by size exclusion

chr omat[op4AR e Riett, yhead 1S§§®i\r1&aﬁa fRthot @6:€8akih @ 2 SBstIAGRat e@tAVdly binds
Purification of a truncate onstruct of EBV gp350 conprising residues

1- 470 dp EBNegmid0chut gars not selegtiyehydringigrone) arapip §3spraisalytis Eragmgais @8d was
perfor ng Sf9
Phsec o ShBe e HEAGBRIHAR) bt BRE 3 e B T R o BN

Tr ansf aecepeat2aiCR2Gpbaioni of ahe qmlstyllmt $itointthe @rédwdgonaiktise oftISU2 phd K50yandf(b)
infection (MJ) of 3. The bacul oviral supernatant was concentrated,

buf f er dBUGHRGHORPIAPIEEMINGetdsynacompleat kreaars LACBR) poion ofitheonttalt t o a 5
m. Hi Treagh] Mech Bﬁrxﬁ%r&f%ngbfﬁg"?ﬁ@%‘%l 65 LERUTER, STHRN ?é%%@@”ﬂ(}b el uted

with a |inear dazol e“gradient. Purity and identity o wer e
noni t ore Iv8a0%E0BEd BAGE vetredkeib\ést enptriait odmpnsds (B ias-onplebesi rddﬂptan2|(GRla) for NMR

e ST L S R SR IINE U5k PR B R 0,  So™
Api ci | hdieih @ SRAPLrtAl ORIaBS aVRag tHS Bfkt ho NLRFhindVSrRISHaik W tier@R2 t hat
were expanded to 1 L and grown at 37C until an A600 of 0.3 was obtained.

Cul t ur exotgay, end hﬂ@@@ﬁlplﬁmernt O1glupigr| PR tIn 361@e @v@pmngﬂmts Hefaeor e est i ng

D S LR O RS SRR SRS L A 85 g O

soni catdntiflo aémsmhﬁlewssdﬁﬂeadmﬁdd@ﬂerhy tﬁ@ﬁieﬂioﬁugxaﬁdr@am@ﬂ@ks&ﬂﬂhu@oﬁ&ran
anyl ose resin colum (New Engl and Bi osci ences, |pswi ch, MA). Bound MBP-IFNa

vvals el UNYE ANHIMAGIgeindthe mmple@ﬁﬁ@e@ﬁﬁgqré’s@l%?d IPQHiPnEat g %Sﬁﬂﬁtfs@lﬁae@ffyﬁbsg
col um ﬁyglfo% ﬁ%llslfﬁln#% M o’r@g’ A}%é\%zéh £kl RB71hes MER E}?E %}]é‘d gﬁ;’e

over ni ght “at énd Bi 0sci erices,
Fi nal | )Gpn’iel-_eli‘iﬁ)oﬂ/ﬁﬁerpulthefmemobyombﬂ&smhtugzﬁnljr of hr@rﬁamogr@ﬁhs 9, I?Orll yi2and

'Aﬂgri,'s,tlgs 24, 1518 19PTs "R Y189, 3, BT, A%k o et th e Anidinen VR
receptor 2 (CR2) portion of the construct.
Methods for Reducing the Binding Affinity for or Altering the Binding Kinetics of
the CR2 Portion of the Construct for One or More Ligands

[0142] In another aspect, provided herein are methods for reducing the binding affinity of the
CR2 portion of any of the constructs disclosed herein for one or more CR2 ligands, the
method comprising introducing one or more mutations in the amino acid sequence of the CR2
portion of the construct wherein the one or more mutations reduces binding affinity of the
CR2 portion of the construct for one or more CR2 ligands.

[0143] In certain aspects, there is provided a method for reducing the binding affinity of the
CR2 portion of any of the constructs disclosed herein for EBV gp350 and IFNa, the method
comprising mutating at least one amino acid residue in the CR2 portion selected from the
group consisting of: N11, R36, K41, S42, K50, Y64 and K67. In certain embodiments, the

method comprises mutating at least two amino acid residues in the CR2 portion selected from
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[0169] NWMR experinments were carried out on Varian 600, 800 and 900 M
magnets housed in the Rocky Mountain Regional NWR facility at the

Uni ver si twoab110a@B@rado Denver School of Medici ne (UCDSORETAB2uA3¢6D0 and
900 MHz) and in the W M Keck High Field NV\R Facility at the Uni versity of

Col or adp Boul der .canpus 0 r m 13C. Iab d SCR1- 2
ol ndfERERSONS IR, Pt Rt et Saoas L oUEimien s I GRGinambeiments

15N- TRGRY e c@ﬂ‘%hs&%nﬁ'tﬁhﬁ@atme( 2fhho aCRGAGGE l}{Hﬂ{e@itz podiorNea€d t ed
NCESY- HSQC (52) three-di nensional spectra. The NVR data was processed with

WO 201ﬁtm3@:§r9®r¢qmemgbﬁslﬁ5szliﬁﬂ@ﬂp§42(5@)0 ¥hd aadugbyz@d:emmmh ccpNMR (54).
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of ei t hjitideB¥I@R3Torthd frdép cdintiig biaN 1 TiR3IAK4eNSL8IKF0, Vel hyxd Kol Tk')

Anal ysis [0170] | TC experinments were carried out _on a M crocal VP-1TC (CE
Heal t hcogrtain embogneniayie MYton sermBdsas mytpEngalt byl T camiggpeidiragfyastiy then t he

UCDSOM S e rat I?@flts
carri ed ouk éﬁlon%é@ﬁﬁlég %E@% \g?l n@ﬁf ﬁgé%jl'féiség %s&a g Elﬁlrdl )

i nj ect |Iﬁme1ftmhleﬁmed1ntmts2&1e|rﬁ¢thcd tamprieh ml@atingiat leabt sg;tadﬁﬂb acanesdtdesahi ons of
C3d, gp350 ar | FNa. Data was anal yzed. usi ng the software £rovi ded by the

manuf ac,ﬂfva%@ egyqngiclectegdram gie grogp sansisHes Py N&H-MRpleKthet4SKndt E04R82 or two
site biggh Tlgcéfpﬂl?éﬁb&ﬁ@entsgﬂ@ metidd &%ﬂrfsefﬂa]ta}ﬁﬁg Seven amino acid residues in

the CR2 portion selected from the group consisting of: N11, R36, K41, S42, K50, Y64 and
K67. In certain embodiments, the at least one, two, three, four, five, six or seven mutations
are conservative amino acid substitutions. In certain embodiments, the at least one, two,
three, four, five, six or seven mutations are non-conservative amino acid substitutions. In
some embodiments, the binding affinity of the construct for EBV gp350 and/or IFNa is
reduced by any of about 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%,
75%, 80%, 85%, 90%, 95%, or 100%, inclusive, as well as any numerical value in between
these percentages.

[0144] In certain aspects, there is provided a method for reducing the binding affinity of the
CR2 portion of any of the constructs disclosed herein for EBV gp350, the method comprising
mutating at least one amino acid residue selected from the group consisting of N11, R36,
K41, Y64 and K67. In certain embodiments, the method comprises mutating at least two
amino acid residues selected from the group consisting of N11, R36, K41, Y64 and K67. In
certain embodiments, the method comprises mutating at least three amino acid residues
selected from the group consisting of N11, R36, K41, Y64 and K67. In certain embodiments,
the method comprises mutating at least four amino acid residues selected from the group
consisting of N11, R36, K41, Y64 and K67. In certain embodiments, the method comprises
mutating at least five amino acid residues selected from the group consisting of N11, R36,
K41, Y64 and K67. In certain embodiments, the at least one, two, three, four, or five
mutations may be conservative amino acid substitutions. In certain embodiments, the at least
one, two, three, four, or five mutations may be non-conservative amino acid substitutions. In

some embodiments, the binding affinity of the construct for EBV gp350 is reduced by any of
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[0171] Using previously described resonance assignnments (48), full-length

| i gands EBV gp350 and | FNa were titrated into uniformy 15N-| abeled CR2 SCR
1- 2 sanplwe 2anci4s¢se 1H 15N chem cal shifts were nonit or @AT(US2@ui0dsssd - 3).
Titration with EBV gp350 yielded a single node of binding characterized by

tight BPRGH A5E1 Fer B PO iHe oF Gt llies britha SorUte 2 BB PP o Pbiem cal
shift ofxengesomet hefBNe9R3R41 Xke‘ﬁl%/ ﬂﬂi‘rﬂeﬂcﬁ:‘x%lueﬁg%etv&ﬁ fche%@%ercgﬁ@ esK41 K57,
Y64, K67, Y68, RB3, G84 and R89. "Those resi dues encompass the SCR1, SCR2

and t hd014fldn coGRn labpektst theeegii @mvméetd\mmth@mrjre@cam t@Rbm(dm%ﬂlegy of tnd 4h) .
Chem caé hese results
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interaction is under slow exchange on the NVRtinme scale, only an upper

limt Kdcedain lgelboéllnmmltsaﬂ@dnetméCMPms npigdtingl teo ehins igig resivhiesrseleated

observ m ca und resonances (about
50" vy g QTR soiibel SIERNK Sudt shE e ut §ir R MR Sl ARG S, P on
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| ength FNa was also titrated into a uniformy 15N-| abel ed CR2 SCR1-2

sanpl esona@atwéluﬂ&wnsma&rbérmpwpn%wm apereacieh s BruEigny. Hngamé 2) . Titration

onsho. Sl Sahd o et Bl e ARl TR HAREG By BhTHt Hopt &) ©
exhi bi ta50g 30bemseakoghibd, 5@%@%,@@& 4318, 70Y1.659328 %, $4%, o6A895%58; Y68,

R83, &84 and R89. These resi dues enconpass the SCR1, SCR2 and the inter SCR
| i nker Y088 dielesivecrowelpg tinerungeripalival By in lehueanchesedgicentagirange magni t udes

o i o048 1t SO e RSB ARTL R S PR IR GRS IR RN R0 e
( Fi gur eing)of thal dvnbtavctd disdlbed rAhOfe hasbe alorsORR ligahBrfgaber cohgristkem cal shi ft

changes for the IFNa suggest a tighter than visible via the NVR tlrre scal e;
the upﬁ@vtaﬁmwtle%aowaéwe»éh@m fﬁ%éwﬁssnbé?bff% eight péne. 2ol AN VEAIMENG §cid§ 0173]

o, oSS A 0 i R BB et on b
shi ft fqpmoe&ityrfukthgatqnmmmd&aet ors agiowwacid vulpstiguion s8lectRd St the@naup cal Shi ft
Anal'ys cons1st1ng of: R13,Y16, A22, R28, S32, K48, K57, Y68, R83, G84, and R§9. In certain

embodiments, the CR2 portion optionally further contains at least two amino acid

substitutions selected from the group consisting of: R13, Y16, A22, R28, S32, K48, K57,

Y68, R83, G84, and R&9. In certain embodiments, the CR2 portion optionally further

contains at least three amino acid substitutions selected from the group consisting of: R13,

Y16, A22, R28, S32, K48, K57, Y68, R83, G84, and R89. In certain embodiments, the CR2

portion optionally further contains at least four amino acid substitutions selected from the

group consisting of: R13, Y16, A22, R28, S32, K48, K57, Y68, R83, G84, and R§9. In

certain embodiments, the CR2 portion optionally further contains at least five amino acid

substitutions selected from the group consisting of: R13, Y16, A22, R28, S32, K48, K57,

Y68, R83, G84, and R&9. In certain embodiments, the CR2 portion optionally further

contains at least six amino acid substitutions selected from the group consisting of: R13,

Y16, A22, R28, S32, K48, K57, Y68, R83, G84, and R89. In certain embodiments, the CR2

portion optionally further contains at least seven amino acid substitutions selected from the

group consisting of: R13, Y16, A22, R28, S32, K48, K57, Y68, R83, G84, and R§9. In

certain embodiments, the CR2 portion optionally further contains at least eight amino acid
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[0174] Using previously described resonance assignnments (48), full-length

| i gands EBV gp350 and | FNa were titrated into uniformy 15N-| abeled CR2 SCR
1- 2 sanplwe 2anci4s¢se 1H 15N chem cal shifts were nonit or @AT(US2@ui0dsssd - 3).
Titration with EBV gp350 yielded a single node of binding characterized by

t he di sappear ance, a rea earance of s re e i.ndi ive of a
ot R SR o e BR G Ghoities SER 5. § 1R Ph A S A B8 VP, 21
changesy gy, R8Y1&84 Rhd R®2%h cdfdh enddlimBRE, thé<€i{ ﬁ?on Mnalﬁﬁﬁlrthéﬁ% R83, G384
and R89. These residues enconpass the SCRL, he i'nter SCR |inker

r egi on cohta@R2t {eEbigunegmBoaai smhytltumbmmﬁbaﬂeMm the@h@wg@nﬁragmg ofudR3. ar e

i dge oh AR RPds PnE R o RB AN STt R G e g8 B3 i gur e
3) . Si nfeetiddionAll LGkt Ehtdifs wlaegt teﬁlamn@mﬂamami@ng begeRrbinitee Scal e,
only an upper linmt Kd can be calcul ated. The was cal cul ated using the

m ni malgreEseEHNE ABNR bhIY 9h 22, jES.SePehed I‘faﬂt \X&SnRW deddaned B8bna
R/flsona’%%ﬁﬁm(e%?o%‘d s, %CR?E}%H{)&Q%ngnsﬁigf ér%n 2l {0 etlee{%n%ﬁw ﬂéc?‘%ﬁd of -10 X 8
(0] cul a

-1, an u T mit t ns ant was cal as -601AM
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interaction. The residues on CR2 SCRI1-2 exhibiting chemcal shift changes
ar e R13ubdit6tion2B), an$42 thekd®ye B’ﬁﬁodmfﬁtats R8 31 le@8dnand oRB9ece, Theshve, exi, dues
enconpass the SCR1, SCR2 and the inter-SCR |inke i on between SCR 1-2 of
CR2 ( Fi%GUF e 5280 2~ IFB)CT CENERPRHIO asH] TP s THE R A% %P?‘E&‘&%QF‘EV% hown in

Fi gure JpstithgsR. resul ts suggest that | FNa binding surface is simlar to
that of the C3d binding surface (Figure 3). Simlar to the gp350 chem cal
shift dRkkel another esnsa, pedvideditereie Aigrpetbodsor althiang Brilinglisetics of ithsht er

wns. caldht 2vdan st A pEREY ke B s Trig g Eafpbifuerper Tim K

2011/ 1%&?&1@ édéﬁ%@tiﬂdoeé@an@@@mwsm toWihefl CR2ANEINEN QS £ E B @ pds@andN CR2
required for %atl on by C3d, 350 and | FNa are shown in Fi gure 4C. Change
T

in mag rIFNaéién Sttt émbeélrmf‘élrﬁ fhe tgFing Heprovesghe Pdingtlanatics of gy Pitim gur e
3. of the construct for cell surface-bound proteolytic fragments of C3, such as C3d, C3dg, and

1C3b, and the method comprises mutating at least one amino acid residue in the CR2 portion
of the construct selected from the group consisting of N11, R36, K41, S42, K50, Y64 and
K67. In certain embodiments, the altering improves the binding kinetics of the CR2 portion
of the construct for cell surface-bound proteolytic fragments of C3, such as C3d, C3dg, and
1C3b, and the method comprises mutating at least two amino acid residues in the CR2 portion
of the construct selected from the group consisting of N11, R36, K41, S42, K50, Y64 and
K67. In certain embodiments, the altering improves the binding kinetics of the CR2 portion
of the construct for cell surface-bound proteolytic fragments of C3, such as C3d, C3dg, and
iC3b, and the method comprises mutating at least three amino acid residues in the CR2
portion of the construct selected from the group consisting of N11, R36, K41, S42, K50, Y64
and K67. In certain embodiments, the altering improves the binding kinetics of the CR2
portion of the construct for cell surface-bound proteolytic fragments of C3, such as C3d,
C3dg, and 1C3Db, and the method comprises mutating at least four amino acid residues in the
CR2 portion of the construct selected from the group consisting of N11, R36, K41, S42, K50,
Y64 and K67. In certain embodiments, the altering improves the binding kinetics of the CR2
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Ther nodynam cs of CR2-ligand interactions [0176] | TC was used to determ ne
bi nding affinities of CR2-ligand interactions. Consistent with the NWVR

chem cal whizbt1/@s@7yses, the interaction between CR2 an®#CC3$201a93682 er m ned
to be a two site bindi ng based on the goodness of fit of a two site binding
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noni t or te bicndi
constafIgz %@ggggﬁhe(‘fé%th%and&l er aﬁegg%hﬁ i?%s%}@]@%ﬁg@\}i%gajsqgﬁélsegelgg%homed
t hat botdév SERL6ANM c&taieembodiadad, fheraltttigy improid3ghobindingkonetits oflthe CR2, 56,
57). Furthernore, it was also reported that specific areas of SCR1-2 were

i nportmlqrhofﬁhﬁmwgu@&gwlkwacehyun&m{e@elyapé%m%&sef et Webs e first and

SeCO”d Cid% aEe3Bda RNfe itk éé‘ﬁu{aﬁﬁ due st AverGRino 204 résﬂ{?ue§ﬁﬁ99d hal f
m no aci ds i ncl uded to RO6 and T100 to S128 1n SCR2 (58).
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i ntrod cos ion sjte ker el i at ed 350, but
ot Caar bl it 7 Bertis S sy e el By oemh B EReGre AR HER ¢ her o
are Sp%rﬁ'ﬂﬁa rﬂﬁf&ﬁﬁfshﬁgom@cc | Qs 1@3bt Receptdind @6sd dthefel3h SERlsudface-

Mut agenesi s s I es suggested that residues R13, S15, R28, R36, K41, K56,

K67, Re®uadhiram@ontanfé 3ihé doky Certmcﬂm@dnmﬁéeﬁhm@l Junf a?%éomrwwc) of C3

interact' (42 43) . |nt r.action
nas. dors b e A SemdlR kmphinf, ey sHZ bR ten TR i3 B RERSE ' nas0
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However , although t here have been su gestions of inportant regions and nore

r ecent |SPNERRY 3ty 28110 i sEbsHFusoNprlp CeiEHR emhwhﬁ@nrsﬂth@raé&aﬁmeb@tqﬂée@ﬁ CR2 and

gp350 ﬁ)@t‘? lﬁ@e,@%& or seven mutations may be non-conservative amino acid substitutions. In
some embodiments, the altering improves the binding kinetics of the CR2 portion of the
construct for cell surface-bound proteolytic fragments of C3, such as C3d, C3dg, and iC3b by
any of at least 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%,
85%, 90%, 95%, or 100%.
[0148] In certain aspects, the altering worsens the binding kinetics of the CR2 portion of
the construct for C3, C3(H,0), and/or cell surface-bound C3 proteolytic fragments, such as,
but not limited to, C3d, C3dg, and iC3b, and the method comprises mutating at least one
amino acid residue selected from the group consisting of 19, Y29, C31, G33, T34, D56, S70,
H90, D92, S93, A97, T100, N101, S109, and S128. In certain aspects, the altering worsens
the binding kinetics of the CR2 portion of the construct for C3, C3(H,0), and/or cell surface-
bound C3 proteolytic fragments, such as, but not limited to, C3d, C3dg, and iC3b, and the
method comprises mutating at least two amino acid residues selected from the group
consisting of 19, Y29, C31, G33, T34, D56, S70, H90, D92, S93, A97, T100, N101, S109,
and S128. In certain aspects, the altering worsens the binding kinetics of the CR2 portion of

the construct for C3, C3(H,0), and/or cell surface-bound C3 proteolytic fragments, such as,
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interactions occurring. The data described herein now illustrates am no
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i nt er adtoung CBF90tealglic frapmetRBugh 35 dut ratdimaitadi torCid (3dreing i8brand thaar gel y by

el ectraostatic interactions. as is evident, by  the |a nupber. of charged
Feat dudte B Fon oS B B! i B e e 2y g el Rl T e or 1ty
of thes®nsib@aiggador €39, @trs G3BETIQWH, §70, $(IRL DOSUgIRE I7NT10d @101 hs Boodomai n
plays a nore significant role in the CR2- %53350 interaction. Interestingly

R83" wasing|Sdé8 detcerain merrtso thsal g Moesaes the bindéngdnpetigs o the GRE Retigh oany
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i nt er ad;tuit aot l_imimﬂtoi (i_3<ﬂ,f(é3d@Rﬂ1cﬁ_Bl$bi airtdethameitlmd domplﬁdessmgmiflg/ att bt sé\h_ﬁ R83
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P e e A S e Ve el
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I nteragl o3 TRESLILE Bhbbend NLSS a6 WMimited to, C3d, C3dg, and iC3b, and the

method comprises mutating at least eight amino acid residues selected from the group

consisting of 19, Y29, C31, G33, T34, D56, S70, H90, D92, S93, A97, T100, N101, S109,

and S128. In certain aspects, the altering worsens the binding kinetics of the CR2 portion of

the construct for C3, C3(H,0), and/or cell surface-bound C3 proteolytic fragments, such as,

but not limited to, C3d, C3dg, and iC3b, and the method comprises mutating at least nine

amino acid residues selected from the group consisting of 19, Y29, C31, G33, T34, D56, S70,
H90, D92, S93, A97, T100, N101, S109, and S128. In certain aspects, the altering worsens

the binding kinetics of the CR2 portion of the construct for C3, C3(H,0), and/or cell surface-
bound C3 proteolytic fragments, such as, but not limited to, C3d, C3dg, and iC3b, and the

method comprises mutating at least ten amino acid residues selected from the group
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her rodbhatEtenBeER ¢ Yeb o RBBY R St Mok dES poREl o TRe o oith -t ne
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defines a binding site or binding surface for th i nteraction.
Usi ng NNRne a@dawcbnss@lgﬁecéﬁorntthegmp|com1$tglganﬁlﬂ,oY%&;|Cc3§ (&éﬁeﬂ%@ﬁﬁn $7&kd as

bei ng d R1 Y16 S42. K48, K50

vos, “raPC S AL TG I A AS e Hln st SR B obLs The
CR2- | FNRe bintiBipaGidtien of thelGR rMoﬁibf me@o@stne{ﬁﬁmoet’,aﬂ@ i@ ROLAN%- The
CR2-1FNa interaction is likely the closest related to the C3d interaction,

si nce th?@n%Féw%@@lYmﬁaémﬁ@ﬁ riychrat. bpsnarlingtd tarfd3d. ENdeaand iR addBest . In
addi t| %eth&&‘@orﬁ@%gh{u% at f‘e%t%léxé | o éﬁﬁﬁ‘e g@g& g@ﬂggﬂgg wel | as

si gni ficant per ations upon a i tion of eith

t he sarenavieigadfl19) EYQUT3 10638 £534 ES, Smd{%eﬂ)%nSthAhm M @), aCH0il pHE0Y, Fi gur e
4C). [018 Ther nodynam ¢ studi es of CR2-1ligand interactions have yi el ded
sli ght 137 dqiefem FEALBRFS (TalTBE2YorSoAS theoliBring ST eVsidhs (2 RRETER- Cag
I nt er aghd O8hshas fQIe@?;', @ﬁfﬁbﬁ,bﬁg/oiléell surface-bound C3 proteolytic fragments, such as,

but not limited to, C3d, C3dg, and iC3b, and the method comprises mutating fifteen amino
acid residues selected from the group consisting of 19, Y29, C31, G33, T34, D56, S70, H90,
D92, S93, A97, T100, N101, S109, and S128. In certain embodiments, the at least one, two,
three, four, five, six, seven, eight, nine, ten, eleven, twelve, thirteen, fourteen, or fifteen
mutations may be conservative amino acid substitutions. In certain embodiments, the at least
one, two, three, four, five, six, seven, eight, nine, ten, eleven, twelve, thirteen, fourteen, or
fifteen mutations may be non-conservative amino acid substitutions. In some embodiments,
the altering worsens the binding kinetics of the CR2 portion of the construct for cell surface-
bound proteolytic fragments of C3, such as C3d, C3dg, and iC3b by any of about 20%, 25%,
30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, or 100%,

inclusive, as well as any numerical value in between these percentages.

85



WD 2011/ 143637PCT/ US2011/ 036552 either being a two site or a single site
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di f f er eaédsionm &dndfnoaSBahﬁ, sewertitly of ke doh@itiex partheresrhpletesaibhgioCR? tlend | FNa
purely in solution, while the SPR studies used CR2 fixed to a solid

suppor t°"4H80y ank order of binding strength makes sense in that both |FNa
and gp350 bi ndi NoviptHols bk RitnefBy PhmiBiig: EOmpRAentEigas been
previously reporte ef erences I Nger o . D., dabby, M
L., and Strom nger, J. D. (1988) J. Virol. 62 1442-1447. 2. Fuj i saku, A.,
Har | ey, [01150]Bn somcasﬂcctSMheB is p@videgra meghogof trmtmzuaeqompkmeraﬁasqemt@rs V. M
Tack, . e SsonRBin Bifhothist c5ddRpe dprplPieie Mothny REEPSIy by

9194- 91RB&positions described herein, wherein the complement modulator portion of the

composition comprises a complement inhibitor or biologically-active fragment thereof, and
wherein the administration of the composition inhibits complement activity. In some
embodiments, the composition selectively binds to one or more C3 proteolytic fragments but
does not bind to, or has reduced binding affinity for, [IFNo and EBV gp350. In some
embodiments, the composition selectively binds to one or more C3 proteolytic fragments and
EBYV gp350 but does not bind to, or has reduced binding affinity for, IFNa. In some
embodiments, the composition selectively binds to one or more C3 proteolytic fragments and
IFNa but does not bind to, or has reduced binding affinity for, EBV gp350. In some
embodiments, the composition selectively binds to IFNa but does not bind to, or has reduced
binding affinity for, EBV gp350 and one or more C3 proteolytic fragments. In some
embodiments, the composition selectively binds to IFNo and EBV gp350 but does not bind
to, or has reduced binding affinity for, one or more C3 proteolytic fragments. In some
embodiments, the composition selectively binds to EBV gp350 but does not bind to, or has
reduced binding affinity for, one or more C3 proteolytic fragments and IFNa. In some
embodiments, the one or more C3 proteolytic fragments are selected from the group
consisting of C3d, iC3b, C3dg, and one or more cell-bound fragments of C3b that bind to the
two N-terminal SCR domains of CR2.

[0151] In some aspects, there is provided a method of treating a complement-associated

disease or condition in an individual comprising administering to the individual any of the
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wherem the administration of the composition inhibits complement activity; and wherein the
complement associated disease or condition is an inflammatory condition. In some
embodiments, the complement associated disease or condition can include an inflammatory
condition such as, but not limited to, asthma, systemic lupus erythematosus, rheumatoid
arthritis, reactive arthritis, spondylarthritis, systemic vasculitis, insulin dependent diabetes
mellitus, multiple sclerosis, experimental allergic encephalomyelitis, Sjogren's syndrome,
graft versus host disease, inflammatory bowel disease including Crohn's disease, ulcerative
colitis, ischemia reperfusion injury, myocardial Infarction, Alzheimer's disease, transplant
rejection (allogeneic and xenogeneic), thermal trauma, any immune complex-induced
inflammation, glomerulonephritis, myasthenia gravis, cerebral lupus, Guillain-Barré
syndrome, vasculitis, systemic sclerosis, anaphylaxis, catheter reactions, atheroma, infertility,
thyroiditis, adult respitory distress syndrome (ARDS), post-bypass syndrome, hemodialysis,
juvenile rheumatoid, Behgets syndrome, hemolytic anemia, pemphigus, bullous pemphigoid,
stroke, atherosclerosis, and scleroderma. In some embodiments, the complement inhibitor is
selected from the group consisting of: MCP, DAF, CD59, Crry, CR1, and FH. In some
embodiments, the composition selectively binds to one or more C3 proteolytic fragments and
EBYV gp350 but does not bind to, or has reduced binding affinity for, IFNa. In some
embodiments, the composition selectively binds to one or more C3 proteolytic fragments and
IFNa but does not bind to, or has reduced binding affinity for, EBV gp350. In some
embodiments, the composition selectively binds to IFNa but does not bind to, or has reduced
binding affinity for, EBV gp350 and one or more C3 proteolytic fragments. In some
embodiments, the composition selectively binds to IFNo and EBV gp350 but does not bind
to, or has reduced binding affinity for, one or more C3 proteolytic fragments. In some
embodiments, the composition selectively binds to EBV gp350 but does not bind to, or has
reduced binding affinity for, one or more C3 proteolytic fragments and IFNa. In some
embodiments, the one or more C3 proteolytic fragments are selected from the group
consisting of C3d, iC3b, C3dg, and one or more cell-bound fragments of C3b that bind to the
two N-terminal SCR domains of CR2.

[0152] In some aspects, there is provided a method of treating a complement-associated
disease or condition in an individual comprising administering to the individual any of the

compositions described herein, wherein the complement modulator portion of the
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viral infection can include, but is not limited to, Influenza virus A, Influenza virus B,
Respiratory syncytial virus, Dengue virus, Yellow fever virus, Ebola virus, Marburg virus,
Lassa fever virus, Eastern Equine Encephalitis virus, Japanese Encephalitis virus, St. Louis
Encephalitis virus, Murray Valley fever virus, West Nile virus, Rift Valley fever virus,
Rotavirus A, Rotavirus B, Rotavirus C, Sindbis virus, Hantavirus. In some aspects, the
complement associated disease or condition is a result of the response of an individual to a
viral vector. In certain embodiments, the viral vector includes, but is not limited to,
adenovirus, vaccinia virus, adeno associated virus, modified vaccinia ancara virus,
cytomegalovirus, or any other viral vector known in the art. In some embodiments, the
complement inhibitor is selected from the group consisting of: MCP, DAF, CD359, Crry, CR1,
and FH. In some embodiments, the composition selectively binds to one or more C3
proteolytic fragments and EBV gp350 but does not bind to, or has reduced binding affinity
for, IFNa. In some embodiments, the composition selectively binds to one or more C3
proteolytic fragments and IFNa but does not bind to, or has reduced binding affinity for, EBV
gp350. In some embodiments, the composition selectively binds to IFNa but does not bind to,
or has reduced binding affinity for, EBV gp350 and one or more C3 proteolytic fragments. In
some embodiments, the composition selectively binds to [IFNa and EBV gp350 but does not
bind to, or has reduced binding affinity for, one or more C3 proteolytic fragments. In some
embodiments, the composition selectively binds to EBV gp350 but does not bind to, or has
reduced binding affinity for, one or more C3 proteolytic fragments and IFNa. In some
embodiments, the one or more C3 proteolytic fragments are selected from the group
consisting of C3d, iC3b, C3dg, and one or more cell-bound fragments of C3b that bind to the
two N-terminal SCR domains of CR2. In some embodiments, the CR2 portion of the
composition has one or more mutations selected from the group consisting of: 19, Y29, C31,
G33, T34, D56, S70, HO0, D92, S93, A97, T100, N101, S109, and S128 and does not bind to,
or has reduced binding efficiency for, one or more C3 proteolytic fragments. In some
embodiments, the CR2 portion of the composition has one or more mutations selected from
the group consisting of: N11, R36, K41, Y64 and K67 and does not bind to, or has reduced
binding efficiency for, EBV gp350. In some embodiments, the CR2 portion of the

composition has one or more mutations selected from the group consisting of: S42A and
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embodiments, the CR2 portion of the composition has one or more mutations selected from
the group consisting of: 19, Y29, C31, G33, T34, D56, S70, H90, D92, S93, A97, T100,
N101, S109, S128, S42A and K50A and does not bind to, or has reduced binding efficiency
for, one or more C3 proteolytic fragments and IFNa. In some embodiments, the CR2 portion
of the composition has one or more mutations selected from the group consisting of: N11,
R36, K41, Y64 K67, S42A and K50A and does not bind to, or has reduced binding efficiency
for, EBV gp350 and IFNo.

[0153] In some aspects, there is provided a method of treating a complement-associated
disease or condition in an individual comprising administering to the individual any of the
compositions described herein, wherein the complement modulator portion of the
composition comprises a complement inhibitor or biologically-active fragment thereof,
wherein the administration of the composition inhibits complement activity, and wherein the
complement associated disease or condition is a fungal infection. It is understood in the art
that Candida express a CR3-like protein that has similar binding properties as CR2. The
Candida CR3-like protein appears to be involved in pathogenesis. Therefore, an embodiment
of the invention is directed to a method of treating an individual with a fungal infection,
wherein the treatment blocks fungal-"CR3" function as well as inhibits complement,
comprising administering to a subject any of the compositions described herein, wherein the
complement modulator portion of the composition comprises a complement inhibitor or
biologically-active fragment thereof. In some embodiments, the complement inhibitor is
selected from the group consisting of: MCP, DAF, CD59, Crry, CR1, and FH. In some
embodiments, the composition selectively binds to one or more C3 proteolytic fragments and
EBYV gp350 but does not bind to, or has reduced binding affinity for, IFNa. In some
embodiments, the composition selectively binds to one or more C3 proteolytic fragments and
IFNa but does not bind to, or has reduced binding affinity for, EBV gp350. In some
embodiments, the composition selectively binds to IFNa but does not bind to, or has reduced
binding affinity for, EBV gp350 and one or more C3 proteolytic fragments. In some
embodiments, the composition selectively binds to IFNo and EBV gp350 but does not bind
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embodiments, the composition selectively binds to EBV gp350 but does not bind to, or has
reduced binding affinity for, one or more C3 proteolytic fragments and IFNa. In some
embodiments, the one or more C3 proteolytic fragments are selected from the group
consisting of C3d, iC3b, C3dg, and one or more cell-bound fragments of C3b that bind to the
two N-terminal SCR domains of CR2. In some embodiments, the CR2 portion of the
composition has one or more mutations selected from the group consisting of: 19, Y29, C31,
G33, T34, D56, S70, HO0, D92, S93, A97, T100, N101, S109, and S128 and does not bind to,
or has reduced binding efficiency for, one or more C3 proteolytic fragments. In some
embodiments, the CR2 portion of the composition has one or more mutations selected from
the group consisting of: N11, R36, K41, Y64 and K67 and does not bind to, or has reduced
binding efficiency for, EBV gp350. In some embodiments, the CR2 portion of the
composition has one or more mutations selected from the group consisting of: S42A and
K50A and does not bind to, or has reduced binding efficiency for, IFNa. In some
embodiments, the CR2 portion of the composition has one or more mutations selected from
the group consisting of: 19, Y29, C31, G33, T34, D56, S70, H90, D92, S93, A97, T100,
N101, S109, S128, N11, R36, K41, Y64 and K67 and does not bind to, or has reduced
binding efficiency for, one or more C3 proteolytic fragments and EBV gp350. In some
embodiments, the CR2 portion of the composition has one or more mutations selected from
the group consisting of: 19, Y29, C31, G33, T34, D56, S70, H90, D92, S93, A97, T100,
N101, S109, S128, S42A and K50A and does not bind to, or has reduced binding efficiency
for, one or more C3 proteolytic fragments and IFNa. In some embodiments, the CR2 portion
of the composition has one or more mutations selected from the group consisting of: N11,
R36, K41, Y64 K67, S42A and K50A and does not bind to, or has reduced binding efficiency
tor, EBV gp350 and IFNo.
[0154] Apoptosis occurring during normal development is noninflammatory and is involved
in induction of immunological tolerance. Although apoptotic cell death can be inflammatory
depending on how it is activated and in what cell types (for example, therapeutic agents that
ligate Fas are able to induce inflammation), necrotic cell death results in a sustained and
powerful inflammatory response mediated by released cell contents and by proinflammatory
cytokines released by stimulated phagocytes. Apoptotic cells and vesicles are normally
cleared by phagocytes, thus preventing the pro-inflammatory consequences of cell lysis. In

this context, it has been shown that apoptotic cells and apoptotic bodies directly fix
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influence innate and adaptive immune responses. Modulating complement activation during
apoptosis-based tumor therapy to inhibit phagocytic uptake of apoptotic cells/bodies
enhances the Inflammatory/innate immune response within the tumor environment. In
addition, apoptotic cells can be a source of immunogenic self antigens and uncleared
apoptotic bodies can result in autoimmunization. In addition to creating an enhanced
immuno-stimulatory environment, modulating complement at a site in which tumor cells
have been induced to undergo apoptosis further augments or triggers specific immunity
against a tumor to which the host is normally tolerant.

[0156] Accordingly, in some aspects, there is provided a method of enhancing the outcome
of an apoptosis-based therapy (e.g., gene therapy with adenovirus expressing Fas ligand) in
an individual comprising administering to the individual any of the compositions described
herein, wherein the complement modulator portion of the composition comprises a
complement inhibitor or biologically-active fragment thereof and wherein the administration
of the composition inhibits complement activity. In some embodiments, the complement
inhibitor is selected from the group consisting of: MCP, DAF, CD59, Crry, CR1, and FH. In
some embodiments, the composition selectively binds to one or more C3 proteolytic
fragments and EBV gp350 but does not bind to, or has reduced binding affinity for, IFNa. In
some embodiments, the composition selectively binds to one or more C3 proteolytic
fragments and IFNa but does not bind to, or has reduced binding affinity for, EBV gp350. In
some embodiments, the composition selectively binds to IFNa but does not bind to, or has
reduced binding affinity for, EBV gp350 and one or more C3 proteolytic fragments. In some
embodiments, the composition selectively binds to IFNo and EBV gp350 but does not bind
to, or has reduced binding affinity for, one or more C3 proteolytic fragments. In some
embodiments, the composition selectively binds to EBV gp350 but does not bind to, or has
reduced binding affinity for, one or more C3 proteolytic fragments and IFNa. In some
embodiments, the one or more C3 proteolytic fragments are selected from the group
consisting of C3d, iC3b, C3dg, and one or more cell-bound fragments of C3b that bind to the
two N-terminal SCR domains of CR2. In some embodiments, the CR2 portion of the
composition has one or more mutations selected from the group consisting of: 19, Y29, C31,

G33, T34, D56, S70, HO0, D92, S93, A97, T100, N101, S109, and S128 and does not bind to,
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composition has one or more mutations selected from the group consisting of: S42A and
K50A and does not bind to, or has reduced binding efficiency for, IFNa. In some
embodiments, the CR2 portion of the composition has one or more mutations selected from
the group consisting of: 19, Y29, C31, G33, T34, D56, S70, H90, D92, S93, A97, T100,
N101, S109, S128, N11, R36, K41, Y64 and K67 and does not bind to, or has reduced
binding efficiency for, one or more C3 proteolytic fragments and EBV gp350. In some
embodiments, the CR2 portion of the composition has one or more mutations selected from
the group consisting of: 19, Y29, C31, G33, T34, D56, S70, H90, D92, S93, A97, T100,
N101, S109, S128, S42A and K50A and does not bind to, or has reduced binding efficiency
for, one or more C3 proteolytic fragments and IFNa. In some embodiments, the CR2 portion
of the composition has one or more mutations selected from the group consisting of: N11,
R36, K41, Y64 K67, S42A and K50A and does not bind to, or has reduced binding efficiency
for, EBV gp350 and IFNo.

Methods of Treatment by Enhancing Complement Activity

[0157] In some aspects, there is provided a method of treating a complement-associated
disease or condition in an individual comprising administering to the individual any of the
compositions described herein, wherein the complement modulator portion of the
composition comprises a complement activator or biologically-active fragment thereof, and
wherein the administration of the composition enhances complement activity. In some
embodiments, enhancing complement activity can have the effect of, but is not limited to,
reducing the symptoms of the condition, a reduction in the severity of the condition, or the
complete ablation of the condition. In some embodiments, the composition selectively binds
to one or more C3 proteolytic fragments and EBV gp350 but does not bind to, or has reduced
binding affinity for, [IFNa. In some embodiments, the composition selectively binds to one or
more C3 proteolytic fragments and IFNa but does not bind to, or has reduced binding affinity
for, EBV gp350. In some embodiments, the composition selectively binds to IFNa but does
not bind to, or has reduced binding affinity for, EBV gp350 and one or more C3 proteolytic
fragments. In some embodiments, the composition selectively binds to IFNa and EBV gp350

but does not bind to, or has reduced binding affinity for, one or more C3 proteolytic
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to the two N-terminal SCR domains of CR2.

[0158] In some aspects, there is provided a method of treating a complement-associated
disease or condition in an individual comprising administering to the individual any of the
compositions described herein, wherein the complement modulator portion of the
composition comprises a complement activator or biologically-active fragment thereof,
wherein the administration of the composition enhances complement activity, and wherein
the complement-associated disease or condition is cancer. A representative but non-limiting
list of cancers that the disclosed complement enhancing compositions can be used to treat
includes: lymphoma, B cell lymphoma, T cell lymphoma, mycosis fungoides, multiple
myeloma, Hodgkin's Disease, myeloid leukemia, bladder cancer, brain cancer, nervous
system cancer, head and neck cancer, squamous cell carcinoma of head and neck, kidney
cancer, lung cancers such as small cell lung cancer and non-small cell lung cancer, urothelial
carcinomas, adenocarcinomas, sarcomas, gliomas, high grade gliomas, blastomas,
neuroblastomas, plasmacytomas, histiocytomas, adenomas, hypoxic tumors, myelomas,
AIDS-related lymphomas or sarcomas, metastatic cancers, neuroblastoma/glioblastoma,
ovarian cancer, pancreatic cancer, prostate cancer, skin cancer, liver cancer, melanoma,
squamous cell carcinomas of the mouth, throat, larynx, and lung, colon cancer, cervical
cancer, cervical carcinoma, breast cancer, and epithelial cancer, renal cancer, genitourinary
cancer, pulmonary cancer, esophageal carcinoma, head and neck carcinoma, large bowel
cancer, hematopoietic cancers, testicular cancer, colon and rectal cancers, stomach cancer,
prostatic cancer, Waldenstroms disease or pancreatic cancer. In other embodiments, the
complement-associated disease or condition is a precancerous condition such as, but not
limited to, cervical and anal dysplasias, other dysplasias, severe dysplasias, hyperplasias,
atypical hyperplasias, and neoplasias. In certain embodiments, the complement activator is
selected from the group consisting of: human Ig isotype G; (IgG;), human Ig isotype M
(IgM), mouse Ig isotype G3 (IgG3), mouse IgM Fc, human IgG; Fc domain, human IgM Fc
domain, mouse [gG3; Fc domain, mouse IgM Fc domain, and CVF. In some embodiments,
the composition selectively binds to one or more C3 proteolytic fragments and EBV gp350

but does not bind to, or has reduced binding affinity for, IFNa. In some embodiments, the
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binding affinity for, one or more C3 proteolytic fragments. In some embodiments, the
composition selectively binds to EBV gp350 but does not bind to, or has reduced binding
affinity for, one or more C3 proteolytic fragments and IFNa. In some embodiments, the one
or more C3 proteolytic fragments are selected from the group consisting of C3d, iC3b, C3dg,
and one or more cell-bound fragments of C3b that bind to the two N-terminal SCR domains
of CR2. In some embodiments, the CR2 portion of the composition has one or more
mutations selected from the group consisting of: 19, Y29, C31, G33, T34, D56, S70, H90,
D92, S93, A97, T100, N101, S109, and S128 and does not bind to, or has reduced binding
efficiency for, one or more C3 proteolytic fragments. In some embodiments, the CR2 portion
of the composition has one or more mutations selected from the group consisting of: N11,
R36, K41, Y64 and K67 and does not bind to, or has reduced binding efficiency for, EBV
gp350. In some embodiments, the CR2 portion of the composition has one or more mutations
selected from the group consisting of: S42A and K50A and does not bind to, or has reduced
binding efficiency for, IFNa. In some embodiments, the CR2 portion of the composition has
one or more mutations selected from the group consisting of: 19, Y29, C31, G33, T34, D56,
S70, H90, D92, S93, A97, T100, N101, S109, S128, N11, R36, K41, Y64 and K67 and does
not bind to, or has reduced binding efficiency for, one or more C3 proteolytic fragments and
EBYV gp350. In some embodiments, the CR2 portion of the composition has one or more
mutations selected from the group consisting of: 19, Y29, C31, G33, T34, D56, S70, H90,
D92, 893, A97, T100, N101, S109, S128, S42A and K50A and does not bind to, or has
reduced binding efficiency for, one or more C3 proteolytic fragments and IFN¢. In some
embodiments, the CR2 portion of the composition has one or more mutations selected from
the group consisting of: N11, R36, K41, Y64 K67, S42A and K50A and does not bind to, or
has reduced binding efficiency for, EBV gp350 and IFNa.
[0159] In some aspects, there is provided a method of treating a complement-associated
disease or condition in an individual comprising administering to the individual any of the
compositions described herein, wherein the complement modulator portion of the

composition comprises a complement activator or biologically-active fragment thereof,
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the c,:omplement—assocmted disease or condition is a viral infection. A representative but non-
limiting list of viral infections that the disclosed complement enhancing compositions can be
used to treat includes: Herpes simplex virus type-1, Herpes simplex virus type-2,
Cytomegalovirus, Epstein-Barr virus, Varicella-zoster virus, Human herpesvirus 6, Human
herpesvirus 7, Human herpesvirus 8, Variola virus, Vesicular stomatitis virus, Hepatitis A
virus, Hepatitis B virus, Hepatitis C virus, Hepatitis D virus, Hepatitis E virus, Rhinovirus,
Coronavirus, Influenza virus A, Influenza virus B, Measles virus, Polyomavirus, Human
Papilomavirus, Respiratory syncytial virus, Adenovirus, Coxsackie virus, Dengue virus,
Mumps virus, Poliovirus, Rabies virus, Rous sarcoma virus, Yellow fever virus, Ebola virus,
Marburg virus, Lassa fever virus, Eastern Equine Encephalitis virus, Japanese Encephalitis
virus, St. Louis Encephalitis virus, Murray Valley fever virus, West Nile virus, Rift Valley
fever virus, Rotavirus A, Rotavirus B, Rotavirus C, Sindbis virus, Human T-cell Leukemia
virus type-1, Hantavirus, Rubella virus, Simian Immunodeficiency virus, Human
Immunodeficiency virus type-1, and Human Immunodeficiency virus type-2. In certain
embodiments, the complement activator is selected from the group consisting of: human Ig
isotype G; (IgG;), human Ig isotype M (IgM), mouse Ig isotype G3 (IgGs), mouse IgM Fc,
human IgG; Fc domain, human IgM Fc domain, mouse IgGG; Fc domain, mouse IgM Fc
domain, and CVF. In some embodiments, the composition selectively binds to one or more
C3 proteolytic fragments and EBV gp350 but does not bind to, or has reduced binding
affinity for, IFNa. In some embodiments, the composition selectively binds to one or more
C3 proteolytic fragments and IFNa. but does not bind to, or has reduced binding affinity for,
EBYV gp350. In some embodiments, the composition selectively binds to IFNa but does not
bind to, or has reduced binding affinity for, EBV gp350 and one or more C3 proteolytic
fragments. In some embodiments, the composition selectively binds to IFNa and EBV gp350
but does not bind to, or has reduced binding affinity for, one or more C3 proteolytic
fragments. In some embodiments, the composition selectively binds to EBV gp350 but does
not bind to, or has reduced binding affinity for, one or more C3 proteolytic fragments and
IFNo. In some embodiments, the one or more C3 proteolytic fragments are selected from the
group consisting of C3d, iC3b, C3dg, and one or more cell-bound fragments of C3b that bind
to the two N-terminal SCR domains of CR2. In some embodiments, the CR2 portion of the
composition has one or more mutations selected from the group consisting of: 19, Y29, C31,

G33, T34, D56, S70, HO0, D92, S93, A97, T100, N101, S109, and S128 and does not bind to,
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53. Delaglio, F., Gzesiek, S., Vuister, G W, Zhu, G, Pfeifer, J., and
Bax, A (WO%)l/ﬂ363Bi onol. NMR 6, 277- 293 54. Vranken, POI/US2011Bdas8her, W,
Stevens T J. Fogh R H Paj on, A., Llinas, I\/l, UIrich E. L., Mrkl ey,
J. L. % di] if D. 200#%3 Pr ot? -696. 55.

W semarPr “e Al t?IECPB%e §len%|f%rn8‘ﬂf‘s°r njorer-S PIakd Bi_’icr’fragﬂlenfé 1988) Anal .

Bi oc her@mﬁ'oaﬁneﬂké; lhe @ﬁz portﬁ@ of G &'mpolltlog' has WHORESoreBnuthtionsieREie8ronB. . and
Holers, V. M (1990) J Chem 265, 12293-12299. 57. Prota, A E. ,

Sage, Dhe Roup Spetiftiag of: Nl hrﬁ%FKﬁ@;eY@i hnd 67 md (@60R) biRdde. or as fedugrsiad.  Sci .

USA 99’bi 1(91I61g g:'ffi]c?e%f:lg for, EBV gp350. In some embodiments, the CR2 portion of the
composition has one or more mutations selected from the group consisting of: S42A and
K50A and does not bind to, or has reduced binding efficiency for, IFNa. In some
embodiments, the CR2 portion of the composition has one or more mutations selected from
the group consisting of: 19, Y29, C31, G33, T34, D56, S70, H90, D92, S93, A97, T100,
N101, S109, S128, N11, R36, K41, Y64 and K67 and does not bind to, or has reduced
binding efficiency for, one or more C3 proteolytic fragments and EBV gp350. In some
embodiments, the CR2 portion of the composition has one or more mutations selected from
the group consisting of: 19, Y29, C31, G33, T34, D56, S70, H90, D92, S93, A97, T100,
N101, S109, S128, S42A and K50A and does not bind to, or has reduced binding efficiency
for, one or more C3 proteolytic fragments and IFNa. In some embodiments, the CR2 portion
of the composition has one or more mutations selected from the group consisting of: N11,
R36, K41, Y64 K67, S42A and K50A and does not bind to, or has reduced binding efficiency
for, EBV gp350 and IFNo.
[0160] In some aspects, there is provided a method of treating a complement-associated
disease or condition in an individual comprising administering to the individual any of the
compositions described herein, wherein the complement modulator portion of the
composition comprises a complement activator or biologically-active fragment thereof,
wherein the administration of the composition enhances complement activity, and wherein
the complement-associated disease or condition is a bacterial infection. A representative but
non-limiting list of bacterial infections that the disclosed complement enhancing
compositions can be used to treat includes bacterial infection by: M. tuberculosis, M. bovis,
M. bovis strain BCG, BCG substrains, M. avium, M. intracellulare, M. africanum, M.
kansasii, M. marinum, M. ulcerans, M. avium subspecies paratuberculosis, Nocardia
asteroides, other Nocardia species, Legionella pneumophila, other Legionella species,
Salmonella typhi, other Salmonella species, Shigella species, Yersinia pestis, Pasteurella
haemolytica, Pasteurella multocida, other Pasteurella species, Actinobacillus
pleuropneumoniae, Listeria monocytogenes, Listeria ivanovii, Brucella abortus, other
Brucella species, Cowdria ruminantium, Chlamydia pneumoniae, Chlamydia trachomatis,

Chlamydia psittaci, Coxiella burnetti, other Rickettsial species, Ehrlichia species,
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Bi 0F10TM 110 Fermenter (New Brunswi ck Scientific, Edison, NJ)
Neisseria meningitidis, Neisseria gonorrhea, Pseudomonas aeruginosa, other Pseudomonas

species, Haemophilus Influenzae, Haemophilus ducreyi, other Hemophilus species,
Clostridium tetani, other Clostridium species, Yersinia enterolitica, and other Yersinia
species. In certain embodiments, the complement activator is selected from the group
consisting of: human Ig isotype G; (IgG1), human Ig isotype M (IgM), mouse Ig isotype G3
(IgGs3), mouse IgM Fe, human IgG Fc domain, human IgM Fc domain, mouse 1gGs Fc
domain, mouse IgM Fc domain, and CVF. In some embodiments, the composition
selectively binds to one or more C3 proteolytic fragments and EBV gp350 but does not bind
to, or has reduced binding affinity for, IFNa. In some embodiments, the composition
selectively binds to one or more C3 proteolytic fragments and IFNa but does not bind to, or
has reduced binding affinity for, EBV gp350. In some embodiments, the composition
selectively binds to IFNa but does not bind to, or has reduced binding affinity for, EBV
gp350 and one or more C3 proteolytic fragments. In some embodiments, the composition
selectively binds to IFNa and EBV gp350 but does not bind to, or has reduced binding
affinity for, one or more C3 proteolytic fragments. In some embodiments, the composition
selectively binds to EBV gp350 but does not bind to, or has reduced binding affinity for, one
or more C3 proteolytic fragments and IFNa. In some embodiments, the one or more C3
proteolytic fragments are selected from the group consisting of C3d, iC3b, C3dg, and one or
more cell-bound fragments of C3b that bind to the two N-terminal SCR domains of CR2. In
some embodiments, the CR2 portion of the composition has one or more mutations selected
from the group consisting of: 19, Y29, C31, G33, T34, D56, S70, H90, D92, S93, A97, T100,
N101, S109, and S128 and does not bind to, or has reduced binding efficiency for, one or
more C3 proteolytic fragments. In some embodiments, the CR2 portion of the composition
has one or more mutations selected from the group consisting of: N11, R36, K41, Y64 and
K67 and does not bind to, or has reduced binding efficiency for, EBV gp350. In some
embodiments, the CR2 portion of the composition has one or more mutations selected from
the group consisting of: S42A and K50A and does not bind to, or has reduced binding
efficiency for, IFNa. In some embodiments, the CR2 portion of the composition has one or
more mutations selected from the group consisting of: 19, Y29, C31, G33, T34, D56, S70,
H90, D92, S93, A97, T100, N101, S109, S128, N11, R36, K41, Y64 and K67 and does not

bind to, or has reduced binding efficiency for, one or more C3 proteolytic fragments and
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WD 2011/ 143637PCT/ US2011/ 036552 previously described (46) and as set forth
in Exanple 1 above. Briefly, a single colony is growmn up in 5 mM Pichia
basal salworedimaddcont ai ni ng 1% gl ycerol (BMG per |itePCT8B%WIp0dESHhor i C
acid 26.7 m, calciumsulfate 0.93 g, potassiumsulfate 18.2 g, magnesi um

| fat H20_14. , d i de. 4. ,
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KOH. | ninfiodiméregdise @R pbatdalvof ghe/cipdsition@ds ond siamsietrh@atiémy seRtRam@m i S
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i s initthagwyp cretivimger: NhBEEI0 Bl %84 KO ob4 A wendiayeA apgd degs ngfhped to
cul tur e}laé%d%?ggﬁbalr#ﬂ%ﬁl&gn &gg}gﬁ@fg&#@la%ae@ﬁgrl s. The supernatant is

exchanged 1 efor ei ng passed over an

SP- Sepi@t@ddncomdmpec®, thefe inprddRiddi alihehddrot otdtimgs, cotipldBhas abwoes,
Pittsburgh, PA) followed by a CR2 affinity. colum, generated in-house by
bi ndi nglitsaTe Ex@ndition Ht%ﬂnélb‘*ﬁiﬁaé 6PmRFsipEpdpnsdeingfe dhe ingpviquahapye, thep)  Cr2

is elut r n 1/ 3X
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45. 6 mMoNgGiitioR cTmmiviaNaidRPlenpdit dctdjatoreir Ibajld>g;1¢a1}yatht1ve fiia pomrevmt thﬂdoﬁmt ant CR2

SCR 1-2 is .purifjed. by.size exclusion chronmatogr Purl dldentlty
o o st e sl R EACED NG GRS GO BRI P e

spect r qpeténip leh@ﬂﬁgs]somgaiﬂlsg?s@ of 86ndatidHlis @%aﬁc{si{fé' iBfciién. & rﬂﬁfr@fieﬁgitlb‘é b the
PCEXTM expreSS| on stem (CE Heal thcare, Piscataway, NJ) in E coli as

pr evi ousinylinigiog dis d)atawyc igfedtiens thattthd @lts@lhsqdrﬁoE)Pé@mré enhastnge. Briefly,
rrp|C|II|nr sista oni e start .ovgr t l.tures that are
expanddd s oL P W R ob o Ra B PP B R Gt ures
are lncmaﬁﬁbdwmhmax@zm&ﬁmnadlaﬁ@ecoweuomsgﬂauzmei eRs. NERHYesdsoRa WY cei,
centrifugation. Harvested pellets are resuspended in GST colum buffer (50

M Tr i sbrmewoseyp grugl. Lpsametyiangdgar, ot WE@W(}laéﬁ%qusy§@dS%§P"§Uﬁﬂ@3fli on.
Lysat eedr%%eer?cﬁ‘fﬁfofv%ﬁg u}?ﬁ’éhe%e%%ﬂf@%’i{@”g 9(;5‘ deﬁgm %%aﬁ&ﬁ? n col um (CGE

Bi osci ave fromthe ¢ y digesting
wi t h 5QGobhpdémédrit nerivakdr iovd¢andiitmake diGupoonssuting etuamidnylgpatyde @A(19G)si ze
excl us Ih?l?na(r:lr}é ?sn(;%gp%%/la(’f)g%) mF())l{lrseI: %g isgt];pe C3i (fg%3pn£gésg Egel\gl F\cl:I I?un?a?lsfg%pl\%
domain, human IgM Fc domain, mouse IgG; Fc domain, mouse IgM Fc domain, and CVF.
In some embodiments, the composition selectively binds to one or more C3 proteolytic
fragments and EBV gp350 but does not bind to, or has reduced binding affinity for, IFNa. In
some embodiments, the composition selectively binds to one or more C3 proteolytic
fragments and IFNa but does not bind to, or has reduced binding affinity for, EBV gp350. In
some embodiments, the composition selectively binds to IFNa but does not bind to, or has
reduced binding affinity for, EBV gp350 and one or more C3 proteolytic fragments. In some
embodiments, the composition selectively binds to IFNo and EBV gp350 but does not bind
to, or has reduced binding affinity for, one or more C3 proteolytic fragments. In some
embodiments, the composition selectively binds to EBV gp350 but does not bind to, or has
reduced binding affinity for, one or more C3 proteolytic fragments and IFNa. In some

embodiments, the one or more C3 proteolytic fragments are selected from the group

consisting of C3d, iC3b, C3dg, and one or more cell-bound fragments of C3b that bind to the
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[0188] EBV gp350 is isolated frominfected cells in culture by

i munoaffinity chromat ography using comrercially avail able anti-gp350

ant i bodi esoand/gs@ndar d procedures. Human | FNa i s purchasgdstoiomsessnmer ci al
suppliers. WD 2011/ 143637PCT/ US2011/ 036552 Bi ndi ng assays. [0189] Bi nding
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NaHCO3, pH . The coated plates are then washed with“1X PBS three tines

for oneenilﬁqdutl@teéhﬁhCRar}?drtIOh‘i@f thewontpessignbias pnEOMpE mfitatpscklieagd Seiut i on (5
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of the composition has one or more mutations selected from the group consisting of: N11,
R36, K41, Y64 K67, S42A and K50A and does not bind to, or has reduced binding efficiency
for, EBV gp350 and IFNo.

[0162] In some aspects, there is provided a method of treating a complement-associated
disease or condition in an individual comprising administering to the individual any of the
compositions described herein, wherein the complement modulator portion of the
composition comprises a complement activator or biologically-active fragment thereof,
wherein the administration of the composition enhances complement activity, and wherein
the complement-associated disease or condition is a fungal infection. A representative but
non-limiting list of fungal infections that the disclosed complement enhancing compositions
can be used to treat includes: Candida albicans, Cryptococcus neoformans, Histoplama
capsulatum, Aspergillus fumigatus, Coccidiodes immitis, Paracoccidiodes brasiliensis,
Blastomyces dermitidis, Pneuomocystis carnii, Penicillium marneffi, and Alternaria
alternate. In certain embodiments, the complement activator is selected from the group
consisting of: human Ig isotype G; (IgG1), human Ig isotype M (IgM), mouse Ig isotype G3
(IgG3), mouse IgM Fc, human IgG; Fc domain, human IgM Fc domain, mouse IgG; Fc
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[0191] After the binding reaction is conplete, the plates are again washed
with PBST six tinmes for one mnute each. Next, the plates are incubated

wi th ant iwGRB1IpBG3ar y ant i body, washed six tines for on@Cwiusaeia/08&sh wt h
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variants. Unl1ke ELI however, SPR neasures binding affinities directly,
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bi ndi ngn@kfckmivbind fheEEYs 8PEIO tHANBIna LS tHRRIFEN.RImim BaRe LK SSRYely | ess
binding affinity for EBV gp350 while maintaining essentially the sanme
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SCRl-2 'moSrIfE: 3Ep|\rl(c):t|§:§1ytic fragments. In some embodiments, the CR2 portion of the composition

has one or more mutations selected from the group consisting of: N11, R36, K41, Y64 and

K67 and does not bind to, or has reduced binding efficiency for, EBV gp350. In some

embodiments, the CR2 portion of the composition has one or more mutations selected from

the group consisting of: S42A and K50A and does not bind to, or has reduced binding

efficiency for, IFNa. In some embodiments, the CR2 portion of the composition has one or

more mutations selected from the group consisting of: 19, Y29, C31, G33, T34, D56, S70,

H90, D92, S93, A97, T100, N101, S109, S128, N11, R36, K41, Y64 and K67 and does not

bind to, or has reduced binding efficiency for, one or more C3 proteolytic fragments and

EBYV gp350. In some embodiments, the CR2 portion of the composition has one or more

mutations selected from the group consisting of: 19, Y29, C31, G33, T34, D56, S70, H90,

D92, 893, A97, T100, N101, S109, S128, S42A and K50A and does not bind to, or has

reduced binding efficiency for, one or more C3 proteolytic fragments and IFN¢. In some

embodiments, the CR2 portion of the composition has one or more mutations selected from

the group consisting of: N11, R36, K41, Y64 K67, S42A and K50A and does not bind to, or
has reduced binding efficiency for, EBV gp350 and IFNa.
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SEQ ID NO 1 [conpl ete am no acid sequence of human conpl enment receptor 2
(CR2)]: MGAAGLLGVFLALVAPGVLG SCGSPPPI LNGRI SYYSTPI AVGTVI RYSCSGTFRLI GE
KSLLCl TKDKORGEMVIBEBAPKCEYFNKYSSCPEPI VPGGYKI RGSTPYRHCGDSVTFAT/US2011/036552
KTNFSMNGNKSVWCQANNMAGPTRL PTCVSVFPLECPALPM HNGHHT SENVGSI A
PG.SVTYSCESGYLLVGEKI | NCLSSGKV\SA% SLGRFPNGKVKEPPI LR
VGVTANFFCDEGYRL QGPPSSRCVI AGQGVA EPFCPSPPPI LNGRHI GNS LANVS

YGSI VTYTCDPDPEEGVNFI LI GES TLRCTVDS KTGIWSGPAPRCELS TS AV

QCPHPQI T RS RRAS Al ,YMINEEA%@{W@%QIR%%W I Mvention and should
CEKECQAPPNI' LNGQKEDRHWRFDPGT S| KYSCNPGYVLVGEESI EGVW PP
VPQCKVARTESTGRT e TRPEEIEY RPDVNISOBF NS CSYY QDAL drapnpe and detail aspects

2011) 14985 7CT OSSO 1 OIS IV R g Eome pitsand delfta

L LAVQCSIavtil phirYid SEEARY WYNRT Mt YSEnBln dKGp wly of limitation. All publications,

Q RCKRDNTWDPEI PVCEK: PPA_HHGRHTGGNTVFEVS GUTVDYTCDP GYLLVGNKS | HCMPS GNWS
PS APRCREENCARPUTRETESL T iosgnts e ivRbrsSReoistien JieHaNe MeoOrrdd XAARRIS. C

KVI HCHPPP, . - I PQCLRS

A @NPB?EMWBEM@N%%&W&%%QW spEaME R

HNDI VY\IDGNFEGET Y MidNGERR\D REHTHONOAESY P Tk d<KAT | [pRRIRIGT RPINGNHTICHE s AREES PGV S

I LYS YLVVCGEPLLLCTHEGTWS  OPAPHCKEVYNCS SPA i
KGLEPR BRRPLECERSPRRAERR] gre@ rﬂﬁ@?ﬁ«ﬂ%@ pislopgERipe and
CG AAGldidehdild Mndpo¥iviors KREBINKYIIRTSs REFARHRAREYES YPEYNRAR S iR NO: 2

[am no acid sequence of short consensus repeat (SCR) domains 1 and 2 of
human GR&ntion. Although the foregoing invention has been described in some detail by way of

illustration and example for purposes of clarity of understanding, it will be readily apparent to
those of ordinary skill in the art in light of the teachings of this invention that certain changes
and modifications may be made thereto without departing from the spirit or scope of the
appended claims.

EXAMPLE 1: IDENTIFICATION OF AMINO ACID RESIDUES IMPORTANT FOR
CR2 BINDING INTERACTIONS WITH EBV gp350 AND IFNq.

Experimental Methods

Expression and purification of recombinant proteins

[0164] Human CR2 SCR1-2 for NMR and isothermal titration calorimetry (“ITC”) studies
was expressed in Pichia pastoris using a BioFlo™ 110 Fermenter (New Brunswick
Scientific, Edison, NJ) as previously described (46). Briefly, a single colony was grown up in
5 ml Pichia basal salt medium containing 1% glycerol (BMG, per liter: 85% phosphoric acid
26.7 ml, calcium sulfate 0.93 g, potassium sulfate 18.2 g, magnesium sulfate-heptahydrate
14.9 g, potassium hydroxide 4.13 g, glycerol 10.0 g, distilled, deionized water to 1 liter)
overnight at 30°C and 250 rpm, expanded to 50 ml BMG (24 hrs) and finally expanded to
300 ml BMG (24 hrs). The inoculation culture was centrifuged at 2500xg 25°C and
resuspended in 30 ml BMG. The 30 ml inoculation culture was used to inoculate 1 L. of
minimal Pichia basal salt medium containing 40 g of glycerol. Dissolved O, concentration
was maintained at 40%, the temperature at 30°C and the pH at 5.0 using 2 M KOH. Initial

feeds were batch glycerol feeds; transition to methanol was eased by a methanol injection
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IS CGS PPPI LNGRI' S YYS TPI AVGIVI RYS CS GIFRLI GEKS LLCI TKDKVDGTWDKPAP
KCEYFNKYS S CPEPI VPGGYKI RGS TPYRHGD S VTFACKTNFS MNGNKS VWCQANN
MAGPTRLPTMOR08HAE@3d3D NO 3 [am no acid sequence of human E@DFASP10108458] :
M3 QGGS VLFG.LLVLAVFCHS GHS LQCYNCPNPTADC KTAVNC S SDFDACLI TKAG

LQVYNK FEHCNFNDVTTRL EL CNFNE! SEKTYL LL WSL HP
SEQ | D 19695 2 SRS Uit l&gﬁ%ﬁé Het %%*S%Cﬁﬁ@ﬂﬁ PRSP otSteL 1B R ed
gene/ prateiafey which'iyd &ultuMEM% &nkuged to remove cellular debris. The supernatant was
SEPLDP LVAFGRGGVKLEVL LLFLLPFTLGEL RGEL GKHGHTVHREP

AVNRL CARSKRgSEGIRY SACRPERANBHOPARS) Bt PSAKR aNIaFRESIVEPHGIRISEMETDse column (2

LPGYI K T DKCI TPSDPE RI NYTC

AVCVI TR%B‘L\%EE‘&W %%W%%ﬁ%@l&%%%%ﬁwews
L YCTSNOGH YNBRRBRGR, E&'}A‘é RRRIVENATIM SENSS E oL BRLYERAEHBGEHMKEAS S VHC
s LNKV\EPELP CEKGVI CRLP GLGVKKEYYYGE LEGS S 5'QC Q8

DGSWAPLRiAsGYEh, RA )] CR2 was eluted along an increasing linear NaCl gradient 0-1.0Min 1/3X
SCLI VA FI G I VR LVI | VEI VI YKKRNTT K D TS _CEN
STTSPARSHRGBTRstes SBIRGAFEY i Y ME - DS BRG - OF> MR et 50 By
MRL L AKIN £ty M Wil (MO PPN L RPRISNTIE L A TGRS SERISREG ISt SRRz RRc lusion

chromatography. Purity and identity of CR2 was monitored via SDS-PAGE, Western blot

analysis and mass spectrometry. Both N and “N-"C isotopically labeled proteins were
prepared using this strategy. For 15N isotopically labeled CR2 15N-Ammonium sulfate was
used. For "N-"*C isotopically labeled CR2 >N -Ammonium sulfate, *C -glycerol and Be.-
methanol were used. Isotopically enriched chemicals were purchased from Isotec Inc.,
Miamisburg, OH.

[0165] Human CR2 SCR1-2 for ITC studies was generated using the pMAL-P2X™
expression system (New England Biolabs, Ipswich, MA) in E. coli as previously described
(42, 43). Ampicillin-resistant colonies were used to start overnight cultures that were
expanded to 1 L and grown at 37°C until an Agg of 0.3 was obtained. Cultures were induced
with 0.3 mM isopropyl-p-D-thiogalactoside (IPTG) at 30°C overnight before harvesting by
centrifugation. Harvested pellets were resuspended in amylose column buffer (20 mM Tris-
HCI, pH 7.4, 0.2 M NaCl, 1 mM EDTA) and lysed by sonication. Lysate was clarified by
centrifugation and applied to an amylose resin column (New England Biosciences, Ipswich,
MA). Bound MBP-CR2 SCR1-2 was eluted from the column using amylose column elution
buffer (amylose column buffer plus 10 mM maltose). Finally, the MBP-CR2 SCR1-2 was
purified by size exclusion chromatography. Purity and identity of MBP-CR2 was monitored
via SDS-PAGE and Western blot analysis.

[0166] Human C3d for ITC studies was generated using the pGEX™ expression system (GE
Healthcare, Piscataway, NJ) in E. coli as previously described (47). Briefly, ampicillin-
resistant colonies were used to start overnight cultures that were expanded to 1 L and grown
at 37°C until an Agy of 0.3 was achieved. Cultures were induced with 0.3 mM IPTG at 30°C
overnight before harvesting by centrifugation. Harvested pellets were resuspended in GST
column buffer (50 mM Tris-HCI, pH 8.0, 250 mM NaCl, 1 mM EDTA) and lysed by
sonication. Lysate was clarified by centrifugation and applied to a GSTrap™ column (GE
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117 WO 2011/ 143637PCT/ US2011/ 036552

LG\VI MVCRKGEW/AL NPL RKCQKRPCGHPGDTPFGTFTLTGGNVFEYGVKAVYT

CNEGYQLL GEONYRAGBBDGM NDI Pl CEVVKCLPVTAPENCGKI VS SAVEPDREYEF/USGAVBEOIENS GY
Kl EGDEEMHCS DDGFWS KEKPKCVEI S CKS PDVI NGS PI'S CKI | YK

O] TVOCRNCFPATROTERKETS TOAPBABRERPODVT R VAEkRRYS vith S0 U of
PYFPVAVOM6RY & EE&%@MW%@HME %QXEBXA&&N@%I}%%% VQG KS 1D

VACHPGYALP KAQTTVTCMENGAS PTPRCI RVI S KS SID ENGFI' S ES EKAKYQC
KL GYVTADGETSCEEWhT OCK @S vAGIIEIPASIED | PV FMNARTKNDFTWFKLNDTL DYECHDGYES

NTGSTT Y, DLPI CYEREC . .
ELpK| VDL R SRS PR P ieelyes 1470 of the
QSCGPPREILA- NGk h KEEN BHISEN M GhIPREC M GRINK LQpVEGEWTdsPYeviously described
Cl VEESTCGDI PELEHGWAQLS S PPYYYGD S VEFNCS ES FTM GHRS | TCl HOWMTQLP
QCVAI DKEFRKERSSSN2p PIOEEFNKIRECORRSR IRYRCREKEON Hir\apb RiERyePRed baculovirus

P
QPO EHATIS (6 VA6 TSR S REHRE Ry g R P PPt ™

SPPQCEGVRIKSPBETSEGMMAHNVEDS: PEMBHIEWEY Kade Gl b MER e AGLi ICEKABHAPSGIEIT DCL S
LPS FENAI PMGEKKDVYKAGEQUTYTCATYYKMD GAS NV o
TCl NSRWHEREToRbsiderperighhmdarbrs oy rSaERURYERSPERNE (BE Biosciences,

ECNKR! 7O EAIBEOBRCE FCT GALL MY AL e MR Deh T GV E RAGH & s
HTLRT T QAREREIEYVBECAKR 0By ih BDYP AGEandWe aieindbl steguigsice of nmouse CD59A

protein]; MRAQRGLI LLLLLLAVFCS TAVS LTCYHCFQPWS SCNWNS TCSPDQDSCLYAVAG
MVY o Hdfocios BV fitraomad diliksbestsey wreTgemeated wing the pMAEL SHL

expression system (New England Biolabs, Ipswich, MA) in E. coli as previously described

(48). Ampicillin-resistant colonies were used to start overnight cultures that were expanded
to 1 L and grown at 37°C until an A600 of 0.3 was obtained. Cultures were induced with 0.3
mM IPTG at 25°C overnight before harvesting by centrifugation. Harvested pellets were
resuspended in amylose column buffer (20 mM Tris-HCI, pH 7.4, 0.2 M NaCl, 1 mM EDTA)
and lysed by sonication. Lysate was clarified by centrifugation and applied to an amylose
resin column (New England Biosciences, Ipswich, MA). Bound MBP-IFNa was eluted from
the column using amylose column elution buffer (amylose column buffer plus 10mM
maltose). After elution the MBP tag was cleaved overnight at 4°C with Factor Xa (New
England Biosciences, Ipswich, MA). Finally, IFNa was purified by size exclusion
chromatography. Purity and identity of IFNa was monitored via SDS-PAGE and Western
blot analysis.

NMR Analysis

[0169] NMR experiments were carried out on Varian 600, 800 and 900 MHz magnets
housed in the Rocky Mountain Regional NMR facility at the University of Colorado Denver
School of Medicine (UCDSOM) campus (600 and 900 MHz) and in the W. M. Keck High
Field NMR Facility at the University of Colorado Boulder campus (800 MHz). The
uniformly 15N-13C labeled SCR1-2 domains of CR2 in 1/3X PBS were used to sequentially
assign the 15SN-TROSY-HSQC (49) by using HNCACB (50), CBCA(CO)NH (51) and 15N
edited NOESY-HSQC (52) three-dimensional spectra. The NMR data was processed with
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SEQ ID NO 7 [am no acid sequence of nouse CD59B protein]:

MRAQRGLI LLLLLLAVFCS TAVS LKCYNCFQFVS SCKI NTTCSPNLDSCLYAVAGRQ

VYQRCVKL SRONBNYIHBEBRL DVAG QSKCCQNGEL CNKNLDGL EEPNNAETSSL RKPCALIS@NISVB3AL | KFCF
SEQ I D NO 8 [ami no acid sequence of nouse factor

i o e ﬁ%ﬁ@@@%&&é@@“ TS Tl e

QFEFGA RIR/El b GBI SNTREAEA DN SO RECRAMCH NTRIENSRRYS RARTDQEYYFGQ
VWRFECNSG-KI EGHKEI HCSEN NEKPRC'\/EI LCTPPRVENGDGE NVKPVYKEN

ERYHYK(S@R?NPKER@DA&@T@S@AB&W@EENR@SEW NGO YT PERYL HRSDD

El RYECNYGFYPVTGS. TVS. KCTPTGW PVP KYGRLYYEES LRPNFP VS | GNKYS
YKCDNGFS PPéS%%Wﬁ @ﬁ@ﬁé@%@ﬂ%ﬁ@%ﬁ GD S AY VEKVYVQGQSLKVQCYNGYS
LQNGQDTMICTENGAS PPPKCI RI KTCS AS D IHIDN GFLS ES S S | YALNRETS YRC
KQGYVTNO (] ITCZ xbpd i NGB RN K&u t GaMAMIdrdEal VP-ITC (GE Healthcare, Piscataway,

S| TKI\FI'RTV\FKL NDKL DYECLVGF ENEYKI—FI'KGSI TCTYYGASDTPSCYERECSVPT
L DRKLVVSPRR eeVMFEhESE ramemyASE? SCRI-2 in 1/3X

AC S %ﬁ%ﬁ@@ﬁ#@%ﬁﬁ%ﬁﬂ@@%ﬁﬁgﬁﬁﬁ R

TDQLEKCRWikEd 6f £AI KR ecHak TOHINSTMMKIIRIDKQEYERS 110G dNGKAIBPESINERtrEidas St

CPPPPQ Q\/ 1T KLS VLC, QDNYLT S EEMVCK PR C KI PCS
QPPTI E ﬁ%ﬁ%ﬁ%@w&ﬁﬁgw WBEERIQY @e\/@ BEVEL PCGPPPS

I PLGT V30k: H o NAI | RGKS
S T L TR0

CVDPPHVPNATI VTRTEMKYLAGDRNFRWECNKPLEL FGQVEV MCENG WTEKPKCRD S
TGKCGPPPPI DNGD | TS LS LPVYEPLS S VEY QCOKYYLLKG K

ARDSPRELRC VR PR ST eS8 G VB 4 Do Ik Sl

conpl engi3s0 ﬁﬂﬁﬁmwﬁverﬁb t{tfad) thto uniformly '"N-labeled CR2 SCR1-2 samples and the -
R/GA\SSPRSSPEPVGPPAPG_ PFCCGGSLLAVVWL LAL PVA \E.. A PEV\L PFARPTNL
HOSOR wim QFGS

TDEFEFPI P ReEcRptysarmryiforgddiis

AR I e e e

NKCT PP NeAciNGh deV.S n NS, el ¢ SLINRY binld REQREFNKAPRRYKCIQAENKINERELIZR IS exhibiting

RICCPEEL AFHLOR IOIES, SRR D OB LIS WTEmIE

NESLWW@%EW@S&N@BW%@ER@@&&VM ﬁmﬁﬁ%m and the
GESTI RCTSDPQGNGVWE SPAPRCG L GHCQAPDHFL FAKLKTQINASDFPI GTSLKY

ECRPEYY@RPSSMW WWMKB%TWW&M@@HM& shift change
ST gt are SOt 1 EAgre 3. TRooe Tesults suggest (har the INAEOCR TiRer between

SCR1-2 and a ridge on SCR1 play the most important role in ligating gp350 to CR2 (Figure

3). Since this interaction is under slow exchange on the NMR time scale, only an upper limit
Kd can be calculated. The Kd was calculated using the minimal observed chemical shift
difference between free and bound resonances (about 60 Hz); assuming a diffusion-limited on
rate of ~10° M's™, an upper limit to the binding constant was calculated as ~60 uM (Table I).
[0172] Full length IFN @ was also titrated into a uniformly °N-labeled CR2 SCR1-2 samples
and the 'H-""N chemical shifts were monitored (Figure 2). Titration with the cytokine IFNa
yielded a single mode of binding similar to that of gp350 ligation and thus a tight interaction.
The residues on CR2 SCR1-2 exhibiting chemical shift changes are R13, Y16, R28, S42,
K48, K50, Y68, R83, G84 and R89. These residues encompass the SCR1, SCR2 and the
inter SCR linker region of CR2 (Figures 3 and 4B). Chemical shift change magnitudes are

shown in figure 3. These results suggest that IFNa binding surface is similar to that of the
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119 WO 2011/ 143637PCT/ US2011/ 036552 VWVTYRCNPGSGCERKVFELVGEPSI YCTSNDD
QvE WSGPAPQCI | PNKCTPPNVENG  LVSDNRS LFS

LNEVVEFRGEPCGPMMLERBRRVKCQAL NKWEPEL PSCSRVCQPPPDVL PCT/US2011/036552
HAERTQ?DKDNFSPGQEV FYSCEPGYDL RGAASMRCT PQGEDWSPAAPT CEVKSCDD

CEQ FGRISAM SRERITIRIL BYPH GO TS HPORTSEDE G ST HOASDAS CRBI S

PAPRCG sha@l-@@ﬁg%k EMFK&Q%%& PF%M@F tRat Wﬁﬁ?&%ﬁﬁ%ﬁﬁ@uhﬁ%@%ﬂﬁpper
SPKDVCKRKSCKTPPDPVNGWHVI | NYSCTTGHRL|

SAECI L SENTKWBTFKRRUDEGHR @@@ﬁ@ﬁ’ﬂ N\I@Q:MM'KMRENHHYGSVWYRG\IL GSR

GRKVFE YCTSN A VWSGPA | | PNKCTPPNVI \Y S LF FRCQPGFVM
KGPRRVIET L REPLL BS e v e S 1 ﬂ%ﬁﬂg@%@fﬂed S bR

SPGREVR Y36k Rel IPINRE A Sh ] RUOGMBRIEEARREAK SCRIEA 6 de IICRM R shift for each
LNLQ_GAKVSFVCDEGFRL KGS S VS HCVLVGVRS LV\NNS VPVCEHI FCPNPPAI LNG

RHT GT PSR Py SR  SYremPRPRRERPENL | GESTI RCTSDPHGNGVWS SPAPRCEL S VRAGHC
KTPEQFREAS, PTI PI ND FEFPVGTS LNYECRPGYFGKMFS | S CLENLWIS S V EDNCRRKS
CGPPPE HI NTDTQFGS TVNYS CNEGFRLI GS PS TTCLVS GNNVT

WDKKAPI CEl | SCEPPPTI SNGDFYSNNRT SFHNGTWTYQCHTGPDGEQLFELVGERS | YCTSKDDQVGW\S
SPPPRCI STNKQETARENENAIRVRENRSFESLTE! | RFRCOPGFV MVGS HTVQCQTNGRWEPKLPHC S RVC
QPPPE| LHGEHTLS HQD NFS PGQEVFYS CEP

ROV AGH KA KT Nl FeEn A LGB A/ SYAEFBDHAN AL | GES S

| RCTSDR IWN%EM%VMQ%EB 5N-labeled CR2 SCR1-2 samples and the 'H-
KI QN GGHVSL YL PG SYTCDPGYLLVGKGQI | FCTDQE WS QLDHYCKEVNC

SFPLFMN %@EMWW@MLM@&@@E@GSPMB Wﬁm@mwm| VGTLS
O bl L MBS R PR RN RSB 70 0 O

NEPPG?REQHE%HXREMMW@ILYﬁ&&EMﬁEE@ETEﬁ&i‘&l@h@mEz@hlbmng
RVDYKCKKGYFY| PPLATHTI CORNHTW.PVSDDACYRETCPY! RDPLNGOAVPANG

TYEFGYQUARi ey ehangeEpieveH. RAS. AP ARASGRPR REEK AT ISPPKY findidHr Y8, R83,

G KPS TRUNFE Gr v1 BSS B VE LE SPRE RO RE S S KRS S vs T

S TTKS (RS(SehBs GRRPTXKPENSH NYRGYPKPEESH AN BudeD\WAhAWn in Figure 3. These

VI VI Al WWGYAVI PYRYL QRRK YLTDETHREVKFT
2011/ 14981 @@ﬁ%@@tﬂ ¢ Hug linker and a ridge o% S%R IVI\Ray the most important role in

ligating gp350 to CR2 (Figure 3). Since this interaction is under slow exchange on the NMR
time scale, only an upper limit Kd can be calculated. The Kd was calculated using the
minimal observed chemical shift difference between free and bound resonances (about 60
Hz); assuming a diffusion-limited on rate of ~10 X 8 M-1s-1, an upper limit to the binding
constant was calculated as ~60 uM (Table I).

[0175] Full length IFNo was also titrated into a uniformly *N-labeled CR2 SCR1-2 samples
and the 'H-""N chemical shifts were monitored (Figure 2). Titration with the cytokine IFNa
yielded a single mode of binding similar to that of gp350 ligation and thus a tight interaction.
The residues on CR2 SCR1-2 exhibiting chemical shift changes are R13, Y16, R28, S42,
K48, K50, Y68, R83, G84 and R89. These residues encompass the SCR1, SCR2 and the
inter-SCR linker region between SCR1-2 of CR2 (Figures 3 and 4B). Chemical shift change
magnitudes are shown in Figure 3. These results suggest that IFNa binding surface is similar
to that of the C3d binding surface (Figure 3). Similar to the gp350 chemical shift changes, the
chemical shift changes for the IFNa suggest a tighter binding interaction than visible via the

NMR time scale; the upper limit Kd was calculated as before to be ~70 uM (Table I). For
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SEQ ID NO 11 [ami no acid sequence of human decay accel erating factor

( DAF/ CD55)]: MIVARPSVPAALPLLGELPRLLLLVLLCLPAVWEDCG. PPDVPNAQPAL EGRTSFPE
DTVI TYKCBESRYHIVREGBKDS VI CLKGS QASDI EEFCNRSCEVPTRLNS AS PKORSRONIQ036552
NYFPVGTVWEYECRPGYRREPSLSPKLTCLONLKWS TAVEFCKKKSCPNPGEI RNGQ

DVPGG LFGATI. SFSCNTGY TS SFCLI S PECREI Y €|

| ﬁMW%Vﬂ@%@%@%?W@@@%% C? %3%5‘“‘1
PPTVOKRERYMNVEIhRMSR ﬁ%ﬁ LEKThE M%E%TB&%’MI@HF&EEEE’NS@&% ligation state
TTSGITRLLSGHTCFTLTGLLGILVTMELLT SEQ I'D NO 12 [am no aci d sequence of nouse
decay deshdverathiggefact or (DAF/ CD55)]: M RGRAPRTRPSPPPPLLPLLS LS

SHETF CEKSCVAPR S FAG (YRR LRI rerdctons o (o 165 T VNELERE
NFFPVGT | VEYECRPGFRKQPPL PGKAT CL EDL VWASPVAQFCKKKSCPNPKDL DNGH

| Nl PTG [nmﬁwm@@w&@ HiaSM § GINTWEM BTN/ G il dHORIERIBKh NNC 63 MR SDSYTYS
QWTYS CD KGEI LVGNAS | YCTVS KS DVG QA5 SPPPRCI EKSKVP

TKKPT WWWEWﬁWW%%WWWQﬁW% determined
RTSTDK (@R VLY LT SEQ quence
of CVF(FE Yé aou J]“d Igb@hle% LTfi Wi sNQbm]d‘?’ng[ ABIA QG Has e
I\/ERMAL\émthtdlﬁ%B SthéLY[IHeI tWeAVILRTIB & EQl 1I3\VEABGIDST BPROLADN £20 M. The

SFLF| QUG PTRCSPOEY I QU SKRRKTAAS-STBEGH(Y N model SHich Yiided

SSNSVDLINFriE VEL GDIRL NAKYRRREN G (e RMRICORP IR Fas fit using a
SEKFFYI DGNENFHVSI TARYLYGEEVEGVAFVLFGVKI DDAKKSI PDSLTRI Pl | DGDG

KATL KRDTIFERSREANLNEE W@dFL A8 ng VM ESCSOMATTEQSCOSI NVASPREIdSRITs of all

AT A AR, e

FNVKGNARSESQ KYFTYLI LNKGKI FKVGRQPRRDGNLVTMNLHI TPDLI PSFRFV AYYQVGNNE! VADS
VVWDVKDTCMGTL VWKGDNL | QUPGAAMKI KLEGDPGARV GLVAVDKAVYVLNDKYKI S

QAKI WDTI EKSDFGCTAGSGQ\INLGVFEDAGLALTTS

TNLNTKAR @pmmﬁswe INESSNIASSR AN ROPIOREIRR GTatPHERPigand interactions

m%é@@ﬁ%m%é@f@@ﬁ* e R e T U VSR T RE s in which

AEPYE| RuNHAAe DhIF0RY SENV KNS QuiteRAh toHNN VAYERH YOARYEC R YNPAACEe AR al 2HiftWO

2011/ 143637PCT/ U 20 4’2&0 52 TKGQ?YRQJ:PI KA
SRAVPF\WQ\VP’ & gnine binding constants for each

| VTI VKMW%\{ KARKLDDRVPDTEI ETKI | 1 QGD PVAQ | ENS
| DGSKLNHLI | TPSGOGEQNM RVAAPVI ATYYLDTTEQUETLG NRRTEAVNQ VTG
QAW RKZSHBYAAGTENRAS SS SAEANAYKWEATRKIMIASVStdEick GEG@Rthe binding of

Y&&?ﬁ%@%ﬁ%@%ﬁ“ﬁﬁ%@m@%@%@@%@@@%ﬁﬁf%

YALLAL LyRdyK En@]&% M%g%@&&&%@ﬁ@@&f%&@@%ﬁ AT dL A, the
| TI ELPDREVPI RYRI NYENALLARTVETKLNODI TVTAS GDGKATMIT LTFYNA QL QEKANVCNKFHLNVS

VENI HL NasapaikaA [thir ke CrRYE 1esEvey o 1,1apd (g seeardrhabiDAES R 2F RIS KEUDRY| S

KGTaL LN KRR SRS B b AL RVBTARYAL 1) KRR DV

LEVI KQGHf2EdPBAHHQ % ﬁHRKfBe @AidﬁbiﬂNﬁQYglb/&ﬁégﬁtﬁﬁ siok LT 10 11k &r Mirhihated

KNTW ERWPHEDECCQE EEF%( S YTLTEFGCPT
gp350, but not C3d binding (20 31, 57). More recently it has been shown that there are

specific interacting amino acids on the surface of CR2 SCR1-2. Mutagenesis studies
suggested that residues R13, S15, R28, R36, K41, K56, K67, R83 and R89 are the most
important residues in the CR2-gp350 interaction (42, 43). In addition, using HADDOCK, a
model of interaction was determined where the linker region between domains one and two
of gp350 interacts with the linker between SCR1 and SCR2 of CR2 (43).

[0179] However, although there have been suggestions of important regions and more

recently amino acids that are important in the interaction between CR2 and gp350, there has
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SEQ ID NO 14 [ami no acid sequence of the human 1gG heavy chain, C

domai n]: AS TKGPS VFPLAPS S KS TS GGTAALGCLVKD YFPEPVTVSWNS GALTS GVHTFPAVL
S S CLYSVOI0B8MNFSPS S S LGTQTYI CNVNHKPS NTKVD KKVEPKS E@DTRIBRNTRRGPAP
ELLGGPS VFLFPPKPKDTLM S RTPEVTCVWDVS HEDPEVKFNWYVDGVEVHNAKT KPREEQYNS

TYRWS VLTVL GKEYKC KVS NKALPAPI EKTI S KAKGOPREP . .
QUYTL P%MWE@W&%@H&V&%@N@@E&R&%& PRISEEEERYYE NAM\VD KS
Wﬁ%t%s%ﬂ}iﬁ&%‘f@gﬂé&h rkatt FFheSERD 1ob3 MOt Bc AN FRregA Yl sequence of

the human 1gG |ight chain, domai n] : TVAAPS VFI FPPS DEQLKS GIAS
VVCL L NNfep RIRENH/EMKVBNAL RS MRS aIQES VRECRDSKBSTY8 ragon are N11, R13, A22, R28,

STLTLSUOVBIMASRIVRS SRAGEIGEE SERAC AL 46 L g @ seavence

VFL FPPKRSEITL bh SRR E HENMMREDWRIEDIPE\Vbossible to imagine a rearrangement of SCR
KFNWYVDGVEVHNAKTKPREEQYNST YRVVSVLTVL HQDW. NGKEYKCKVSNKA

L PAPI ExiPrBioskabopREedtnker pporpepRind e 2pdd &/ tipsmiovegEsndg contact points
QPENNYK ] { e DR Tt R S BB G e N e NN T S o e S

interaction might be involved in structural rearrangement upon binding and not intimate
amino acid contact sites. Some resonances disappear due to the large size of the ligated
complex, approximately 110 kDa, and the resultant increased tumbling time; therefore,
alternative labeling techniques are necessary to observe such resonances.

[0180] This data appears to confirm that the linker region is important in the CR2-gp350
interaction. The linker interaction has been shown to be important in mutagenesis-derived
data as well as in the soft dock model from HADDOCK (43). The linker region between
SCRI1 and SCR2 is eight amino acids, one of the longest in SCR-containing proteins, and
thus is likely to be flexible enough to mediate multiple ligand interactions. Unlike the CR2-
C3d interaction, our data suggests that two residues in the linker region, K67 and Y68, are
important in the CR2-gp350 interaction. Thus with both a charged residue, K67, and a
hydroxyl-containing residue, Y68, it is likely that the interaction with the linker is stronger in
the CR2-gp350 interaction than with the CR2-C3d interaction. This information provides a
start to defining how CR2 can mediate multiple specific ligand interactions.

[0181] As with the CR2-C3d interaction (59, 60), the CR2-gp350 interaction is likely driven
largely by electrostatic interactions as is evident by the large number of charged residues
among those important in the CR2-gp350 interaction. The majority of these charged residues
are found on SCR1, suggesting that this domain plays a more significant role in the CR2-
gp350 interaction. Interestingly R83 was also determined to be important in the CR2-gp350,
although many other residues around R83 were not shown to exhibit changes in chemical
shift during the CR2-C3d interaction. This data, along with the weak interaction found in the
CR2-C3d interaction could signify that the R83 interaction is more important in the initial
electrostatic attraction of gp350 to CR2 than to significant amino-acid contacts. The charged
residues that were identified in this study agree with the HADDOCK model (42, 43). Again,
as with the CR2-C3d NMR binding map we have found that there are more residues than just
charged residues involved in the CR2-gp350 interaction. Specifically, three hydroxyl-
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WO 2011/ 143637PCT/ US2011/ 036552 SEQ I D NO. 17 [am no acid sequence of human
| gM heavy chain, C donain]:

GSASAPTL RPOVBAANSRBIDT SSVAVGCLAQDFLPDSI TLSWKYKNNSDI SSTRGPRENWSRREBBOSAATS
QVLLP S KDVMQGTDEHVVCKVQHPNGNKEKNVPLPVI AELPPKVS V

PTTYKVFSHET RSP GO EHRE T RSSO ROEAPRRS T 8t Ths

TKL TCL Viasd dide/Ehath MF&@%QM@E&&@F %n&%nHPME&lﬁV%ew data suggests
| CEDDWNSGERFTCTVTHTDLPSPLKQTI SRPKGVALHRPDVYLLPPAREQLNLRESA

Tl TQW@FW@R@WR@M@A@W@@P@YFMYWM@E@EMHS why the
WNTGETY:. CVAHEALPNRVT KS TGKPTLY! VB _DTAGT! 18 [ani no
aci d sOHIEREE DY RGNS M G L ST Hsa A Deeit 0 ekplall o
@ASAPTSEE%\@QE&{S saaq,sg,VAVGCLAQJFL PDSI TLSV\KYKNNSDI SSTRGFPSV LRGGKYAATS

QVLLPSKDV DEHVVCKV PNGNKEKNVPLPY SEQ I D NO 19 [am no acid sequence of
the Fc (8 i TheddAR mqur:l fits well with the NMR determined CR2-gp350 binding

GSASAP DT, R

QULLP < RO DLV RV RRCRIEINRE P AR PPRUS VDL LRSS KLl C
QATGFS tir(ph £ X4V RIS tKVTAD IMCREAKEE TR AYKVHénTic 1l SKESEMIE1iKE8y be
MFTCRVDHRGALTF S S MCVPD QDTAl RVFAI PP S FAS | FLTKS TKLTCLVTDLTIYD S
VTI SWI'F@Q‘%I@A RpfgrpatigpspiagesnANbekaupon CR2 binding gp350. Whereas the K57

S| CEDDUNSCE R GIVE DL PRREK QT SRRH QU RO BRAREQLM RS Iy lower energy

ATl TCLVTG-SPADVFVA SPEKYVTSAPMPEPQAPGRYFAHSI LTVSEEE
\ANTCETW@HEN@PP&IRVWDumeG%EHhMMSemWﬁnDI[éﬁiﬁﬁi‘YatﬁE@mg\i@meh am no
acid se nce of se 1g& heavy chain]:

TTTAPS\WPRLBEEBTSESSVTL GOL VKGYFPEPVTVKWNYGAL SSGVRTVSSVLQ

SCFVSL BRSPS QT M AMAFIAS B KR ERR) BRRSTRP iksGitarted
GPSVFI KPKDALM SLTPKVTCVVVDVSEDDPDVHVSWFVDNKEVHT AWD

AQYNST FR{NVSAE P SHGDWRGKE S KTHAY NIKK AL YRR EFDHOW@A@PWS on C3d and

KLTVDT B0 T F VR A TR L SHEP SRS 1RO 21 “TaM T er b &libence of

nmouse |g68dd segléncehaf thk proposed CR2 binding site on IFNa were found to inhibit the CR2-
| VLTQSPAI I\/BASPGEKVTMI'CRASSSVRSSYL HW(Qg&PGSSPKLW YSTSNLASGV
PVRFSGSESGNSYstivn gseaNEpding vyepnyibegeslsyfamdtkpEE K o binding to CR2 inhibits

CR2-C3d complex formation in cell-binding assays. In addition, it was found that IFNa.

inhibited the capping of CR2 by gp350, thus acting as an anti-viral inhibitor of early phase
infection from EBV (18). More recently a biophysical study has been completed on the
thermodynamic properties of CR2-ligand interactions, thus indicating the physical binding of
CR2 and IFNa (17). The data presented herein further defines a binding site or binding
surface for the CR2-IFNa interaction. Using NMR titration studies, the following amino
acids were identified as being involved in the CR2-IFNa interaction—R13, Y16, R28, S42,
K48, K50, Y68, R83, G84 and R89.

[0184] As with other CR2-ligand interactions, the CR2-IFNa interaction is largely driven by
electrostatic interactions. The CR2-IFNa interaction is likely the closest related to the C3d
interaction, since the proposed CR2 binding motifs of C3d and IFNa are the closest. In
addition, the same linker region residue, Y68, appears to undergo significant perturbations
upon addition of either C3d and IFNa, as well as the same overall layout of residues involved
in both interactions (Figure 4C).

[0185] Thermodynamic studies of CR2-ligand interactions have yielded slightly differing
results (Table 2). As reported previously, the CR2-C3d interaction has been described as
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123 WD 2011/ 143637PCT/ US2011/ 036552 SEQ I D NGO 22 [am no acid sequence of
mouse | g& Fc domai n]: EPRI PKPSTPPGS S CPPGNI LGGPS VFI FPPKPKDALM | S
LTPKVTCVWO 2v8/HBBPDVH PCT/US2011/036552
VSWFVDNKEVHT AWT QPREAQYNSTFRVVSAL Pl QHQDWVRGKEFKCKVNNKAL P

APl ERTI Slﬁplﬁﬁ%e\l}fg%‘lc: 4 | PPPRE M@LTQWNFIEE@%E&%% %KNTISPI LD S
DGTYFL V&R Sed R UG RRAR! : 9 R385 ani no
aci d sefHeneest ok a M3Re hINLINGARY Y wehRdrkd & RTBIRAhA a tighter interaction of 0.13
uM. This Kd is fairly close to the previously determined Kd from a surface plasmon
resonance (SPR)-based biophysical study (17). Using ITC, we are now able for the first time
to measure in the fluid phase the two separate affinities for the two unique binding events.
The CR2-C3d interaction is unique in that all other characterized CR2-ligand interactions fit
a simple one to one binding isotherm. In contrast, the current ITC study of the CR2-gp350
interaction best fit a single binding isotherm with a Kd of 0.014 puM, an affinity only slightly
tighter than the previously reported Kd of 0.077 uM determined by SPR. The difference in
affinities here could be due to the differing experimental conditions of the respective studies.
Finally, the ITC data for the CR2-IFNa interaction best fit a single binding isotherm with a
Kd of 0.036 uM, an affinity in excellent agreement with the previously reported Kd of 0.042
uM determined by SPR. Again, the difference is likely due to the difference in buffers used
as well as differences in each assay, with the ITC experiments using CR2 and IFNa purely in
solution, while the SPR studies used CR2 fixed to a solid support. The rank order of binding
strength makes sense in that both IFNa and gp350 binding both inhibit C3d binding to CR2,
which has been previously reported (17, 18).
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EXAMPLE 2: BINDING ASSAYS.
Experimental Methods

Expression and purification of recombinant proteins.

[0186] Native human and mutagenized CR2 SCR1-2 for binding studies is expressed in

Pichia pastoris using a BioFlo™ 110 Fermenter (New Brunswick Scientific, Edison, NJ) as
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3. The sol ubl e conposition of claim1, wherein the construct is a fusion
protein. 4.The soluble conposition of claim1, wherein the conpl enent
nodul at orwpantl/@se3conpri ses a conpl ement i nhi bitor or biPerageealobsssacti ve
fragment thereof. 5.The soluble conposition of claim3, wherein the

conpl enent. i nhi bi t. | ogi cal l. ctive fra nt. there s selected
rom ¢ ECgebipocshBiL b Tl han SRR BRE Bt Srer NG ( SEQ | D
NG 10?§roxk)h'ﬂ?nn é%gemc;%%@fia@ggt BGufrAGh&inih PR (DI BMNE. pdriliker: BBYse DAF
(SEQ | . nouse conpl ement receptor 1-related gene/proteiny (Crry)

( SEQ | PhNepheyic ahldr?én7 EJIDBJQIC@SEQIE@% G33) potrssige sALBEO 18.8 @ oragnAINSEQiAE
() TR PR SRR GRS el N PR RRIELY
| D liter) overnight at 30°C and 250 rpm, expanded to 50 ml BMG (24 hrs) and finally expanded

to 300 ml BMG (24 hrs). The inoculation culture is centrifuged at 2500xg 25°C and
resuspended in 30 ml BMG. The 30 ml inoculation culture is used to inoculate 1 L of
minimal Pichia basal medium containing 40 g of glycerol. Dissolved O, concentration is
maintained at 40%, the temperature at 30°C and the pH at 5.0 using 2 M KOH. Initial feeds
are batch glycerol feeds; transition to methanol is eased by a methanol injection before an
exponential methanol feed profile is initiated. Methanol induction lasts for two days, after
which the culture is centrifuged to remove cellular debris. The supernatant is exchanged into
10 mM Formate pH 4.0 before being passed over an SP-Sepharose column (2 x 5 mL SP
HiTrap™ columns, GE Biosciences, Pittsburgh, PA) followed by a CR2 affinity column,
generated in-house by binding GST-C3d to a GSTrap™ column (GE Biosciences, Pittsburgh,
PA). CR2 is eluted along an increasing linear NaCl gradient, 0-1.0 M in 1/3X Phosphate
Buffered Saline (PBS, 1.6 mM MgCl,, 0.9 mM KCI, 0.5 mM KH,PO,, 45.6 mM Na(Cl, 2.7
mM Na,HPO, pH 7.4). Finally, native human and mutant CR2 SCR1-2 is purified by size
exclusion chromatography. Purity and identity of CR2 is monitored via SDS-PAGE, Western
blot analysis and mass spectrometry.
[0187] Human C3d for binding studies is generated using the pGEX™ expression system
(GE Healthcare, Piscataway, NJ) in E. coli as previously described (47) and as set forth in
Example 1 above. Briefly, ampicillin-resistant colonies are used to start overnight cultures
that are expanded to 1 L and grown at 37°C until an Ao of 0.3 is achieved. Cultures are
induced with 0.3 mM IPTG at 30°C overnight before harvesting by centrifugation. Harvested
pellets are resuspended in GST column bufter (50 mM Tris-HCI, pH 8.0, 250 mM NaC(l, 1
mM EDTA) and lysed by sonication. Lysate is clarified by centrifugation and applied to a
GSTrap™ column (GE Biosciences, Pittsburgh, PA). C3d is cleaved from the column by
digesting with 50 U of thrombin overnight at 4°C and subsequently purified by size exclusion
chromatography. Purity of C3d is monitored via SDS-PAGE.
[0188] EBV gp350 is isolated from infected cells in culture by immunoaffinity
chromatography using commercially available anti-gp350 antibodies and standard
procedures. Human IFNa is purchased from commercial suppliers.
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NO 8). WD 2011/143637PCT/ US2011/ 036552 6. The sol ubl e conposition of
claim4, wherein the conplenent inhibitor conprises human nenbrane

conpl emrerwoppt@B637( MCP) (SEQ I D NO 10) or a bi ol ogi calPCyAmsee1i1waess? agnment
thereof. 7. The soluble conposition of claimb5, wherein the biologically
active fragg$q% of human MCP (SEQ ID NO 10) is selected fromthe group
consi sting J"GERMYY5 (am no acids 35-285 of SEQ ID NO 10), SCR 1-4 plus
the serine/threonine-rich domain (am no acids 35- 326 of SEQ ID NO 10),

and t hqoesy]r BaRlidgubfafatidoAghin OR2MAR (-2 PBVaLi3d8, Bdr34dd 0Bd RRQnigardd@10) .

8. The sol ubl e conposition of claim4, wherein the conpl enent inhibitor
conpr i $baf dhhrman OR2 JSEL2VBIiNGS cqiingg anesir ey meddtiops Hramipe afidagnent
ther eOfdetermined to be essential for binding interactions between CR2 and either EBV gp350 or
IFNa by enzyme-linked immunosorbent assay (ELISA). Initial binding assays are performed
with alanine-containing CR2 variants because it eliminates the side chain beyond the -
carbon of the amino acid without altering the main chain conformation (as glycine or proline
sometimes does) or imposing extreme electrostatic or steric effects. The following CR2
SCR1-2 variants are tested for binding to EBV gp350 and to C3d in separate experiments:
SCRI-2 N11A, SCR1-2 N11A +R36A, SCRI-2 N11A + R36A + K41A, SCR1-2 N11A +
R36A + K41A + Y64A, and SCR1-2 N11A + R36A + K41A + Y64A + K67A. The
following CR2 SCR1-2 variants are tested for binding to IFNa and C3d in separate
experiments: S42A and S42A + K50A. The effect of the amino acid substitutions on CR2
binding kinetics and other properties (e.g., binding specificity) is assessed by comparing the
binding of CR2 SCR1-2 variants to either EBV gp350 or IFNa and C3d to binding of native
CR2 SCR1-2 to the same ligands. Alternative conservative or non-conservative amino acid
substitutions are tested in subsequent experiments.

[0190] Microwell ELISA plates (Corning Life Sciences, New York, N.Y., USA) are coated
overnight at 4°C with an appropriate amount of purified EBV gp350, IFNa., or C3d obtained
as described above in 0.1 M NaHCOs, pH 8.6. The coated plates are then washed with 1X
PBS three times for one minute each, and then incubated with 200 ul of blocking solution (5
mg/ml bovine serum albumin (BSA) in PBST) at 37°C for 1 hour. Each well is washed with
PBST (80 mM Na,HPO,, 20 mM NaH,PO,, 100 mM NaCl, 0.05%-0.1% (v/v) Tween-20) six
times for one minute each. Next, the plates are incubated with increasing concentrations of
native human CR2 SCR1-2 and various CR2 SCR1-2 variants in PBS for 1 hour and 30
minutes at 37°C.

[0191] After the binding reaction is complete, the plates are again washed with PBST six
times for one minute each. Next, the plates are incubated with anti-CR2 primary antibody,
washed six times for one minute each with blocking solution, and then incubated with the
secondary antibody, horseradish peroxidase-conjugated mouse anti-human IgG specific for
Fcy (Jackson ImmunoResearch Laboratories, Inc.) diluted 1:10,000 in PBST+5 mg/ml BSA,

at room temperature for 1 hour. The plates are again washed six times with PBST+5 mg/ml
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9. The sol ubl e conposition of claim7, wherein the biologically active
fragment of human DAF (SEQ ID NO 11) is selected fromthe group consisting
of SCR 1-wWOo(amimss3daci ds 25-285 of SEQ ID NO 11) and SCRCIA%2ph03656he

0-gl ycosyl ated serine/threonine-rich domain (am no acids 25-353 of SEQ ID

NO 11). 10 The sol ubl e corrp05| tio m 4. wherein _the conpl enent
i nhi bi tBYA &biesm tg@ge%ggeanégpve( @E@hyﬁ%ﬁ@?‘h@?} op 00 S bgical | y active

fr agnent&tr%r{:-' ﬁBEHZIdlgI% TME‘? s§19 Mrblt%te &I%@ép'm%? ' n the

bi ol ogi cally active agrrent o se DA EQ ID IS se ect ed from
t he gr adpitoand nlsatTM@ mﬂutﬁﬁﬂhtﬂatém neubaed for 3ty Sfinotes SHEQomDeNPerafi?d, and

SCR 1-4 plus heO cosla ed serine r I ne-rich_donai am no acids
35-362 Bf P‘Eﬁb gﬁ)ea urgeat ém%EYF‘i] ﬁ@&%@mﬁlfﬂsﬁe&@ﬂéﬁaﬁ% 4, wherein
the co nﬂcﬁﬁ@@éwé)%@&&ﬂfn@to Mﬁﬂﬁ@c@m@ § Ystre&i§d s DB NG cuBes @re constructed

bi ol ogi cal | y-active fragment thereof 13. The sol ubl e conposition of claim

11, whdran thetihe dataahm@;bmdin@wfhmtlwaefemagmm of Ory (SEQID NO 4) is

| ect ' 00 f SEQID
No ) AR e P T el Tl g BN LS i a1 a5
of SEQrEth@e@nalys&‘llsmgh%r%%IH}m:ea BRADOS ™ 4@ SR §YstinN Biacbesifei n the
conpl ement i nhi bi'tor conprises human CD59 (SEQ ID NO 3) or a

bi ol ogiSsadnicys, &di Headthcpgghsertawdye NdofLike the ELISA, microwell plates are coated with
either EBV gp350, IFNa, or C3d, and then incubated with increasing concentrations of native
human CR2 SCR1-2 or the CR2 SCR1-2 variants. Unlike ELISAs, however, SPR measures
binding affinities directly, and does not require use of a detectable label.
[0193] The SCR1-2 N11A, SCR1-2 N11A + R36A, SCR1-2 N11A + R36A + K41A, SCR1-
2N11A + R36A + K41A + Y64A, and SCRI-2 N11A + R36A + K41A + Y64A + K67A
variants are tested for binding affinity for EBV gp350 and are observed to have progressively
less binding affinity for EBV gp350 while maintaining essentially the same binding affinity
for C3d as native CR2 SCR1-2. The SCR1-2 S42A and SCR1-2 S42A + KS50A variants are
tested for binding affinity for IFNa and are observed to have progressively less binding
affinity for IFNo while maintaining essentially the same binding affinity for C3d as native
CR2 SCR1-2.

SEQUENCES

SEQ ID NO:1 [complete amino acid sequence of human complement receptor 2 (CR2)]:
MGAAGLLGVFLALVAPGVLGISCGSPPPILNGRISYYSTPIAVGTVIRYSCSGTFRLIGE
KSLLCITKDKVDGTWDKPAPKCEYFNKYSSCPEPIVPGGYKIRGSTPYRHGDSVTFAC
KTNFSMNGNKSVWCQANNMWGPTRLPTCVSVFPLECPALPMIHNGHHTSENVGSIA
PGLSVTYSCESGYLLVGEKIINCLSSGKWSAVPPTCEEARCKSLGRFPNGKVKEPPILR
VGVTANFFCDEGYRLQGPPSSRCVIAGQGVAWTKMPVCEEIFCPSPPPILNGRHIGNS
LANVSYGSIVTYTCDPDPEEGVNFILIGESTLRCTVDSQKTGTWSGPAPRCELSTSAV
QCPHPQILRGRMVSGQKDRYTYNDTVIFACMFGFTLKGSKQIRCNAQGTWEPSAPV
CEKECQAPPNILNGQKEDRHMVREFDPGTSIKYSCNPGY VLVGEESIQCTSEGVWTPP
VPQCKVAACEATGRQLLTKPQHQFVRPDVNSSCGEGYKLSGSVYQECQGTIPWFME
IRLCKEITCPPPPVIYNGAHTGSSLEDFPYGTTVTYTCNPGPERGVEFSLIGESTIRCTSN
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WO 2011/ 143637PCT/ US2011/ 036552 15. The sol ubl e conposition of claim13,
wherein the biologically-active fragnent of human CD59 (SEQ I D NG 3)

conpr i seswoOhelgnsdsacel | ul ar domai n of human CD59 | acki n@CIrtGs2@RI03&8z hor
(am no acids 26-101 of SEQID NO 3). 16. The sol uble conposition of claim

N 6) - PCERsTBy SEPRRT e S R fy RO RS REA R R AP RGrn =0 1P
CONpPOSi mss@R@@W%Pm@mt@Pbmm%RWG@mwwstmgtrbw@jp mouse
CD59 isoform A (SEQ ID NO 6) conprises the extracellul ar domai n of nouse

CD59, i SOfldrVRINKISAdCMITP GV Y SESIA FR{ IO FCQEMIRIS IREHBAQSRIFILH N'EHPOG WO 6) .
compr 1 526 TR ERRARBREN v oy AP SPGB RER R v
f r agmeny ECEYEPY LLGEKNCSAEVILKAWILERAFPQCLRSLCPNPEVKHGYKLNKTHSAYS
HNDIVY VDCNPGFIMNGSRVIRCHTDNTW VPG VPTCIKKAFIGCPPPPKTPNGNHTGG
NIARFSPGMSILYSCDQGYLVVGEPLLLCTHEGTWSQPAPHCKEVNCSSPADMDGIQ
KGLEPRKMYQYGAVVTLECEDGYMLEGSPQSQCQSDHQWNPPLAVCRSRSLAPVL
CGIAAGLILLTFLIVITLY VISKHRERNY YTDTSQKEAFHLEAREVY SVDPYNPAS

SEQ ID NO:2 [amino acid sequence of short consensus repeat (SCR) domains 1 and 2 of
human CR2]:
ISCGSPPPILNGRISYYSTPIAVGTVIRYSCSGTFRLIGEKSLLCITKDKVDGTWDKPAP
KCEYFNKYSSCPEPIVPGGYKIRGSTPYRHGDSVTFACKTNFSMNGNKSVWCQANN
MWGPTRLPTCVS

SEQ ID NO:3 [amino acid sequence of human CDS59 protein]:
MGIQGGSVLFGLLLVLAVFCHSGHSLQCYNCPNPTADCKTAVNCSSDFDACLITKAG
LOQVYNKCWKFEHCNFNDVTTRLRENELTY YCCKKDLCNFNEQLENGGTSLSEKTVL
LLVTPFLAAAWSLHP

SEQ ID NO:4 [amino acid sequence of mouse complement receptor 1-related gene/protein y
(Crry)]:
MEVSSRSSEPLDPVWLLVAFGRGGVKLEVLLLFLLPFTLGELRGGLGKHGHTVHREP
AVNRLCADSKRWSGLPVSAQRPFPMGHCPAPSQLPSAKPINLTDESMFPIGTYLLYEC
LPGYIKRQFSITCKQDSTWTSAEDKCIRKQCKTPSDPENGLVHVHTGIQFGSRINYTC
NQGYRLIGSSSAVCVITDQSVDWDTEAPICEWIPCEIPPGIPNGDFFSSTREDFHYGMV
VTYRCNTDARGKALFNLVGEPSLYCTSNDGEIGVWSGPPPQCIELNKCTPPPYVENA
VMLSENRSLFSLRDIVEFRCHPGFIMKGASSVHCQSLNKWEPELPSCFKGVICRLPQE
MSGFQKGLGMKKEYYYGENVTLECEDGYTLEGSSQSQCQSDGSWNPLLAKCVSRSI
SGLIVGIFIGIIVFILVIIVFIWMILKY KKRNTTDEKYKEVGIHLNYKEDSCVRLQSLLTS
QENSSTTSPARNSLTQEVS

SEQ ID NO:5 [amino acid sequence of human factor H]J:
MRLLAKIICLMLWAICVAEDCNELPPRRNTEILTGSWSDQTYPEGTQAIYKCRPGYRS
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19. The sol uble conposition of claim 17, wherein the biologically-active
fragment of nouse CD59 isoformB (SEQ ID NGO 7) conprises the extracellular
dormai n ofwoRoHE48D339, i soform B | acking its GPI anchor @amiuseoiamses2 24- 103
of SEQID NO 7). 20. The soluble conposition of claim3, wherein the

b of ogi S M SR AR R Rioe I RRP RO ST BT Pk SUrBsoMs AW Y8t ol ai m
19, WhememY@L@L@EMWE@@WDGWM@@EWMP\@TAWIGB%Aﬁvﬁﬁ@m@mﬁ 9) is

selected fromthe group consisting of SCR 1-3 (am no acids of 42-234 of SEQ
| D NO FQASBRMUN $aiikd 5 Gt HESDYYGH WIS KSEKP K OV RGO S PRERI G B IS QIR IN & aC| ds

Sor 8 ENEREQN Ke ey SO C PN B Sk S8R e st ont]
941- 113AGPEISEQCRRAY 9) TRESRIUK A'BS TawW IPe PRU TSK PG Y IR HOGISEQENRIRR: 9)
and 5CR22-28 ?(Jam no aci ds 1394-1842 of S&H@D NO. 9) 22. The sol ubl e

composi B SYCH WA YL IR o ROW SRANPCRIGRBP Y LES R man
fact Th
sl ubl S RS Y B AR AR A R O SR R S e

of hunmeEN GEI&ESQHHFYSE&E]I<D\KE@KL@YNEIA@GEGSGSDTEGK@C@NS!A@EI@IHS@)Il?g’ of
SCR 1-4 (anmi.no _acids 21-262 of SE E‘é (Y ids 21-320 of
SEQ | D NANHRTIERYTE k-3 B11PD Sé‘ﬁ%é §IT6§B%@§ NGWSDEPICYEREC

ELPKIDVHLVPDRKKDQYKVGEVLKFSCKPGFTIVGPNSVQCYHFGLSPDLPICKEQV
QSCGPPPELLNGNVKEKTKEEYGHSEVVEY YCNPRFLMKGPNKIQCVDGEWTTLPV
CIVEESTCGDIPELEHGWAQLSSPPYY YGDSVEFNCSESFTMIGHRSITCIHGVWTQLP
QCVAIDKLKKCKSSNLIILEEHLKNKKEFDHNSNIRYRCRGKEGWIHTVCINGRWDPE
VNCSMAQIQLCPPPPQIPNSHNMTTTLNYRDGEKVSVLCQENYLIQEGEEITCKDGR
WQSIPLCVEKIPCSQPPQIEHGTINSSRSSQESYAHGTKLSYTCEGGFRISEENETTCYM
GKWSSPPQCEGLPCKSPPEISHGVVAHMSDSYQYGEEVTYKCFEGFGIDGPAIAKCL
GEKWSHPPSCIKTDCLSLPSFENAIPMGEKKDVYKAGEQVTYTCATYYKMDGASNV
TCINSRWTGRPTCRDTSCVNPPTVQNAYIVSROMSKYPSGERVRYQCRSPYEMFGDE
EVMCLNGNWTEPPQCKDSTGKCGPPPPIDNGDITSFPLSVYAPASSVEYQCQNLYQL
EGNKRITCRNGQWSEPPKCLHPCVISREIMENYNIALRWTAKQKLYSRTGESVEFVC
KRGYRLSSRSHTLRTTCWDGKLEYPTCAKR

SEQ ID NO:6 [amino acid sequence of mouse CDS9A protein]:
MRAQRGLILLLLLLAVECSTAVSLTCYHCFQPVVSSCNMNSTCSPDQDSCLYAVAG
MQVYQRCWKQSDCHGEIIMDQLEETKLKFRCCQFNLCNKSDGSLGKTPLLGTSVLV
AILNLCFLSHL

SEQ ID NO:7 [amino acid sequence of mouse CD59B protein]:
MRAQRGLILLLLLLAVEFCSTAVSLKCYNCFQFVSSCKINTTCSPNLDSCLYAVAGRQ
VYQQCWKLSDCNSNYIMSRLDVAGIQSKCCQWGLCNKNLDGLEEPNNAETSSLRKT
ALLGTSVLVAILKFCF

SEQ ID NO:8 [amino acid sequence of mouse factor H]:
MRLSARIWLILWTVCAAEDCKGPPPRENSEILSGSWSEQLYPEGTQATYKCRPGYRT
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(am no acids 21-507 of SEQ ID NO 5), and SCR1-18 (am no acids 21-1104 of
SEQ ID NO5). 24. The sol uble conposition of claim4, wherein the

conpl emerwOi20h/138¢36r conpri ses nouse factor H (SEQ | D NOC8)USer11M36552

bi ol ogi cal |l y-active fragment thereof. 25. The sol uble conmposition of claim

No 8 1< LR EC R R B KRS Bk KB BT SRV R R B T4
of SEQ pEYNPISEIDIHEACA IAWINDIRICE B VK [3R2Tof ERERTV BGNA BID QBSR F
(am no acids 19-507 of SEQ ID NO 8), and SCR1-18 (am no acids 19-1109 of

SEQ | D WERBECNSZHKIERE KBIH(ES N CbREOSEK PBH VEHILETEPRVEN Gibe Y KPVYEKEN

b1 of ogiiaal 1 Kk A HERCRA VR TP SGH7Ss G CARKRESPEVFENGERTBUREFRSOP o1 ai m
25, WhaIRIYEANTEGEYPM ERSTV SRCTPYSVOIP VIR OTI0K PORERPQF KYGRILYEEESBRPRIFP
thereof is selected fromthe group consisting of human 1gG , human 1gG Fc
donmi . VHGRERY BYCIRIEAP PR BIVIA SRRICH A QISR ENRESY RRGUGATY YEA GRS A¥ai n.

ol ubl & EE R e L R R R L A Y DS s IO

bi ndi ngGRIESESSITY ATNRIEESY ROBSIG OV TNANE IS GSBC EQNCGOW S PQESSIK SCDMBEVIMEN ch t he

CR2 or biologically active fragnent thereof does not contain any amno acid

subst i ts}gmﬁTWFK{NDKLDYECL\QGFENEYKHTKGSITCTYYGWSDTPSCYER CSVPT
LDRKLVVSPRKEKYRVGDLLEFSCHSGHRVGPDSVQCYHFGWSPGFPTCKGQVASC
APPLEILNGEINGAKKVEYSHGEVVKYDCKPRFLLKGPNKIQCVDGNWTTLPVCIEEE
RTCGDIPELEHGSAKCSVPPYHHGDSVEFICEENFTMIGHGSVSCISGKWTQLPKCVA
TDQLEKCRVLKSTGIEAIKPKLTEFTHNSTMDYKCRDKQEYERSICINGKWDPEPNCT
SKTSCPPPPQIPNTQVIETTVKYLDGEKLSVLCQDNYLTQDSEEMVCKDGRWQSLPR
CIEKIPCSQPPTIEHGSINLPRSSEERRDSIESSSHEHGTTFSY VCDDGFRIPEENRITCYM
GKWSTPPRCVGLPCGPPPSIPLGTVSLELESYQHGEEVTYHCSTGFGIDGPAFIICEGG
KWSDPPKCIKTDCDVLPTVKNAIIRGKSKKSYRTGEQVTFRCQSPYQMNGSDTVTCV
NSRWIGQPVCKDNSCVDPPHVPNATIVTRTKNKYLHGDRVRYECNKPLELFGQVEV
MCENGIWTEKPKCRDSTGKCGPPPPIDNGDITSLSLPVYEPLSSVEYQCQKYYLLKGK
KTITCTNGKWSEPPTCLHACVIPENIMESHNIILKWRHTEKIYSHSGEDIEFGCKYGYY

KARDSPPFRTKCINGTINYPTCV

SEQ ID NO:9 [amino acid sequence of human complement receptor 1 (CR1)]:
MGASSPRSPEPVGPPAPGLPFCCGGSLLAVVVLLALPVAWGQCNAPEWLPFARPTNL
TDEFEFPIGTYLNYECRPGYSGRPFSIICLKNSVWTGAKDRCRRKSCRNPPDPVNGMV
HVIKGIQFGSQIKYSCTKGYRLIGSSSATCIHSGDTVIWDNETPICDRIPCGLPPTITNGD
FISTNRENFHYGSVVTYRCNPGSGGRKVFELVGEPSTYCTSNDDQVGIWSGPAPQCIIP
NKCTPPNVENGILVSDNRSLFSLNEVVEFRCQPGFVMKGPRRVKCQALNKWEPELPS
CSRVCQPPPDVLHAERTQRDKDNFSPGQEVFYSCEPGYDLRGAASMRCTPQGDWSP
AAPTCEVKSCDDFMGQLLNGRVLFPVNLQLGAKVDFVCDEGFQLKGSSASYCVLAG
MESLWNSSVPVCEQIFCPSPPVIPNGRHTGKPLEVFPFGKAVNYTCDPHPDRGTSFDLI
GESTIRCTSDPQGNGVWSSPAPRCGILGHCQAPDHFLFAKLKTQTNASDFPIGTSLKY
ECRPEY YGRPFSITCLDNLVWSSPKDVCKRKSCKTPPDPVNGMVHVITDIQVGSRINY

SCTTGHRLIGHSSAECILSGNAAHWSTKPPICQRIPCGLPPTIANGDFISTNRENFHYGS
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29. The sol ubl e conposition of claim27, wherein the construct exhibits
decreased binding affinity for EBV-gp350 conpared to a construct in which
the CR2 owolzonlagiscal |y active fragnment thereof does noPCETAISR@IM3EGEY am no
acid substitution. 30. The sol uble conposition of claim28, wherein the

act o sopet R SRy e VGPEER TolSRE o P REPARInN R T PRI ™

consi sth)NRsLﬁdsENER&@F%@P@W@G@R&WKCQALNEW@@W@ISQWM pon of

claim 27, wherein the construct exhibits decreased binding affinity for
| FNa c&%ER@@RM(ENESR@QMY$@E%Y&LR%ASMZR@)TP@G&V&S@P@séPITQEé/cKSQ@D

2011/ 14MEHECIR RSB ST e BT R SR s T R s Ty B
wher ei rCE@EF@@P&HPNG@@MKPLEWBBGWNWH{PM@%FDMGEHTH{CW'DHQ
substitution to an am no acid residue sel ected fromthquE o E\C{:\C}n?{lp%tl ng
of - SANGYWSSPAPRCGILGHCQAPDHFLFAKLKTQTNASDFPIGTSLKYEC GRPFS
ITCLDNLVWSSPKDVCKRKSCKTPPDPVNGMVHVITDIQVGSRINYSCTTGHRLIGHS
SAECILSGNTAHWSTKPPICQRIPCGLPPTIANGDFISTNRENFHYGSVVTYRCNLGSR
GRKVFELVGEPSIYCTSNDDQVGIWSGPAPQCIHPNKCTPPNVENGILVSDNRSLFSLN
EVVEFRCQPGFVMKGPRRVKCQALNKWEPELPSCSRVCQPPPEILHGEHTPSHQDNF
SPGQEVFYSCEPGYDLRGAASLHCTPQGDWSPEAPRCAVKSCDDFLGQLPHGRVLFP
LNLQLGAKVSFVCDEGFRLKGSSVSHCVLVGMRSLWNNSVPVCEHIFCPNPPAILNG
RHTGTPSGDIPYGKEISYTCDPHPDRGMTENLIGESTIRCTSDPHGNGVWSSPAPRCEL
SVRAGHCKTPEQFPFASPTIPINDFEFPVGTSLNYECRPGYFGKMFSISCLENLVWSSV
EDNCRRKSCGPPPEPFNGMVHINTDTQFGSTVNYSCNEGFRLIGSPSTTCLVSGNNVT
WDKKAPICEISCEPPPTISNGDFYSNNRTSFHNGTVVTYQCHTGPDGEQLFELVGERS
IYCTSKDDQVGVWSSPPPRCISTNKCTAPEVENAIRVPGNRSFFSLTEIIRFRCQPGFV
MVGSHTVQCQTNGRWGPKLPHCSRVCQPPPEILHGEHTLSHQDNFSPGQEVFYSCEP
SYDLRGAASLHCTPQGDWSPEAPRCTVKSCDDFLGQLPHGRVLLPLNLQLGAKVSF
VCDEGFRLKGRSASHCVLAGMKALWNSSVPVCEQIFCPNPPAILNGRHTGTPFGDIP
YGKEISYACDTHPDRGMTFNLIGESSIRCTSDPQGNGVWSSPAPRCELSVPAACPHPP
KIQNGHYIGGHVSLYLPGMTISYTCDPGYLLVGKGFIFCTDQGIWSQLDHYCKEVNC
SFPLFMNGISKELEMKKVYHYGDYVTLKCEDGYTLEGSPWSQCQADDRWDPPLAK
CTSRAHDALIVGTLSGTIFFILLIIFLSWIILKHRKGNNAHENPKEVAIHLHSQGGSSVH

PRTLQTNEENSRVLP

SEQ ID NO:10 [amino acid sequence of human membrane cofactor protein (MCP)]:
MEPPGRRECPFPSWRFPGLLLAAMVLLLYSFSDACEEPPTFEAMELIGKPKPY YEIGE
RVDYKCKKGYFYIPPLATHTICDRNHTWLPVSDDACYRETCPYIRDPLNGQAVPANG
TYEFGYQMHFICNEGY YLIGEEILYCELKGSVAIWSGKPPICEKVLCTPPPKIKNGKHT
FSEVEVFEYLDAVTY SCDPAPGPDPFSLIGESTIYCGDNSVWSRAAPECKVVKCRFPV
VENGKQISGFGKKFYYKATVMFECDKGFYLDGSDTIVCDSNSTWDPPVPKCLKVLPP
SSTKPPALSHSVSTSSTTKSPASSASGPRPTYKPPVSNYPGYPKPEEGILDSLDVWVIA

VIVIAIVVGVAVICVVPYRYLQRRKKKGTYLTDETHREVKFTSL
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33. A nethod for making a construct that selectively binds to one or nore C3
proteolytic fragnents but does not selectively bind to EBV gp350 or | FNa,
wher ei n tWe 2aHtBde7conpri ses: (a) mutating onePGI/USRIG/03¢655N0 aci ds
in a conplenent receptor 2 (CR2) portion of the construct fromthe group

con5|st R36,. K41, Y64_and K ng one or
rore e N Q i abiase airars of Bt Gy MSlayingdnstobl A L ogs 1 uct
fromt h@TWA%Hs\cm&LPLLG@L@RLL%&LeL@LM&OW@bemmﬁM& PAL R TSR | ses:
(i) a conplenent receptor 2 (CR2) portion conprising a protein of SEQ

| D NO. DBV IBY KCBESEVEAPOEKRRV 68 KG SQMSRIEERENRSCE IERBNS ASBK QRATRDr ¢ i on
cont al Ny by LIAATEYACRPEYHREFS SPef e QRIS rAVER I RECPRBERNRIG! & ™

and DVPGGILFGATISFSCNTGYKLFGSTSSFCLISGSSVQWSDPLPECREIY CPAPPQIDNGI
IQGERDHYGYRQSVTYACNKGFTMIGEHSIYCTVNNDEGEWSGPPPECRGKSLTSKV
PPTVQKPTTVNVPTTEVSPTSQKTTTKTTTPNAQATRSTPVSRTTKHFHETTPNKGSG
TTSGTTRLLSGHTCFTLTGLLGTLVTMGLLT

SEQ ID NO:12 [amino acid sequence of mouse decay accelerating factor (DAF/CDS5)]:
MIRGRAPRTRPSPPPPLLPLLSLSLLLLSPTVRGDCGPPPDIPNARPILGRHSKFAEQSK
VAYSCNNGFKQVPDKSNIVVCLENGQWSSHETFCEKSCVAPERLSFASLKKEYLNM
NFFPVGTIVEYECRPGFRKQPPLPGKATCLEDLVWSPVAQFCKKKSCPNPKDLDNGH
INIPTGILFGSEIFNSCNPGYRLVGVSSTFCSVTGNTVDWDDEFPVCTEIHCPEPPKINN
GIMRGESDSYTYSQVVTYSCDKGFILVGNASIYCTVSKSDVGQWSSPPPRCIEKSKVP
TKKPTINVPSTGTPSTPQKPTTESVPNPGDQPTPQKPSTVKVSATQHVPVTKTTVRHPI
RTSTDKGEPNTGGDRYIYGHTCLITLTVLHVMLSLIGYLT

SEQ ID NO:13 [amino acid sequence of CVF from Naja kaouthial:
MERMALYLVAALLIGFPGSSHGALYTLITPAVLRTDTEEQILVEAHGDSTPKQLDIFV
HDFPRKQKTLFQTRVDMNPAGGMLVTPTIEIPAKEVSTDSRONQYVVVQVTGPQVR
LEKVVLLSYQSSFLFIQTDKGIYTPGSPVLYRVESMDHNTSKMNKTVIVEFQTPEGILV
SSNSVDLNFFWPYNLPDLVSLGTWRIVAKYEHSPENYTAYFDVRKY VLPSFEVRLQP
SEKFFYIDGNENFHVSITARYLYGEEVEGVAFVLFGVKIDDAKKSIPDSLTRIPIIDGDG
KATLKRDTFRSRFPNLNELVGHTLYASVTVMTESGSDMVVTEQSGIHIVASPYQIHFT
KTPKYFKPGMPYELTVYVTNPDGSPAAHVPVVSEAFHSMGTTLSDGTAKLILNIPLN
AQSLPITVRTNHGDLPRERQATKSMTAIAYQTQGGSGNYLHVAITSTEIKPGDNLPVN
FNVKGNANSLKQIKYFTYLILNKGKIFKVGRQPRRDGQNLVTMNLHITPDLIPSFRFV
AYYQVGNNEIVADSVWVDVKDTCMGTLVVKGDNLIQMPGAAMKIKLEGDPGARV
GLVAVDKAVYVLNDKYKISQAKIWDTIEKSDFGCTAGSGQNNLGVFEDAGLALTTS
TNLNTKQRSAAKCPQPANRRRRSSVLLLDSNASKAAEFQDQDLRKCCEDVMHENP
MGYTCEKRAKYIQEGDACKAAFLECCRYIKGVRDENQRESELFLARDDNEDGFIADS
DIISRSDFPKSWLWLTKDLTEEPNSQGISSKTMSFYLRDSITTWVVLAVSFTPTKGICV
AEPYEIRVMKVFFIDLQMPYSVVKNEQVEIRAILHNYVNEDIYVRVELLYNPAFCSAS
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(i1) a conplenent nodul ator portion. 34.The nethod of claim 33, wherein the
one or nore nutations in the conplenent receptor 2 (CR2) portion of the
const r uctweanelm4s@ri ons to the ami no acid al ani ne. 35. TIR€TAESRMI0A3ISHE2 cl ai m
33, wherein the nmethod further conprises nutating one or nore am no acids

e 0 oREBERAbFRCSPA ka ok TR RO Syl B9 VR VST Reg e o1
?Eg CRg%S(t}?géqt%Igﬁ”W'HQD@fRAI@QVGG‘EQIL]WH@ARﬁL’Bﬂ)I@{/f’D'TETHYTHfHQGBP@B?QHENS' on of
IDGSKLNHLIOTPSGCGEQNMIRMAAPVIATYYLDTTEQWETLGINRRTEAVNQIVTG
YAQOMVYKKADHSYAAFTNRASSSWLTAYVVKVFAMAAKMVAGISHEIICGGVR
WLILNRQQPDGAFKENAPVLSGTMQGGIQGAEEEVYLTAFILVALLESKTICNDYVN
SLDSSIKKATNYLLKKYEKLQRPYTTALTAYALAAADQLNDDRVLMAASTGRDHW
EEYNAHTHNIEGTSYALLALLKMKKFDQTGPIVRWLTDOQNFYGETYGQTQATVMAF
QALAEYEIQMPTHKDLNLDITIELPDREVPIRYRINYENALLARTVETKLNQDITVTAS
GDGKATMTILTFYNAQLQEKANVCNKFHLNVSVENIHLNAMGAKGALMLKICTRY
LGEVDSTMTIHDISMLTGFLPDAEDLTRLSKGVDRYISRYEVDNNMAQKVAVIIYLNK
VSHSEDECLHFKILKHFEVGFIQPGSVKVYSYYNLDEKCTKFYHPDKGTGLLNKICIG
NVCRCAGETCSSLNHQERIDVPLQIEKACETNVDYVYKTKLLRIEEQDGNDIY VMDYV
LEVIKQGTDENPRAKTHQYISQRKCQEALNLKVNDDYLIWGSRSDLLPTKDKISYIIT

KNTWIERWPHEDECQEEEFQKLCDDFAQFSYTLTEFGCPT

SEQ ID NO:14 [amino acid sequence of the human IgG; heavy chain, C domain]:
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL
QSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAP
ELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREP
QVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO:15 [amino acid sequence of the human IgG; light chain, C domain]:
TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTE
QDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO:16 [amino acid sequence of the Fc domain of human IgG,]:
EPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEV
KFENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKA
LPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNG
QPENNYKTTPPVLDSDGPFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSL
SLSPGK
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claiml for EBV-gp350, conprising nutating at |east one am no acid residue
sel ected fromthe group consisting of N11, R36, K41, Y64 and K67. 37.A

met hod ofwoeduci4eg7t he binding affinity of the CR2 port iPGm/UsRoL1I8656DNSt r uct
of claim1l1l for IFNa, conprising nutating at | east one am no acid residue

sel ect eﬁié E]g rﬂéff? [zglrli%lél %cicéiC)sgcslliJesrlt(:fi: Qphl?nflansﬂfgi/l ﬁggfy'é?lgi'n, C domain]:

GSASAPTLFPLVSCENSPSDTSSVAVGCLAQDFLPDSITLSWKYKNNSDISSTRGFPSV
LRGGKYAATSQVLLPSKDVMQGTDEHVVCKVQHPNGNKEKNVPLPVIAELPPKVSV
FVPPRDGFFGNPRKSKLICQATGFSPRQIQVSWLREGKQVGSGVTTDQVQAEAKESG
PTTYKVTSTLTIKESDWLGQSMFTCRVDHRGLTFQQNASSMCVPDQDTAIRVFAIPPS
FASIFLTKSTKLTCLVTDLTTYDSVTISWTRQNGEAVKTHTNISESHPNATFSAVGEAS
ICEDDWNSGERFTCTVTHTDLPSPLKQTISRPKGVALHRPDVYLLPPAREQLNLRESA
TITCLVTGFSPADVFVQWMOQRGQPLSPEKYVTSAPMPEPQAPGRYFAHSILTVSEEE
WNTGETYTCVAHEALPNRVTERTVDKSTGKPTLYNVSLVMSDTAGTCY

SEQ ID NO:18 [amino acid sequence of human IgM light chain, C domain]:
GSASAPTLFPLVSCENSPSDTSSVAVGCLAQDFLPDSITLSWKYKNNSDISSTRGFPSV
LRGGKYAATSQVLLPSKDVMQGTDEHV VCKVQHPNGNKEKNVPLPV

SEQ ID NO:19 [amino acid sequence of the Fc domain of human IgM]:
GSASAPTLFPLVSCENSPSDTSSVAVGCLAQDFLPDSITFSWKYKNNSDISSTRGFPSV
LRGGKYAATSQVLLPSKDVMQGTDEHVVCKVQHPNGNKEKNVPLPVIAELPPKVSV
FVPPRDGFFGNPRSKSKLICQATGFSPRQIQVSWLREGKQVGSGVTTDQVQAEAKES
GPTTYKVTSTLTIKESDWLSQSMFTCRVDHRGLTFQQNASSMCVPDQDTAIRVFAIPP
SFASIFLTKSTKLTCLVTDLTTYDSVTISWTRQNGEAVKTHTNISESHPNATFSAVGEA
SICEDDWNSGERFTCTVTHTDLPSPLKQTISRPKGVALHRPDVYLLPPAREQLNLRES
ATITCLVTGFSPADVFVQWMOQRGQPLSPEKYVTSAPMPEPQAPGRYFAHSILTVSEEE
WNTGETYTCVVAHEALPNRVTERTVDKSTGKPTLYNVSLVMSDTAGTCY

SEQ ID NO:20 [amino acid sequence of mouse IgGs heavy chain]:
TTTAPSVYPLVPGCSDTSGSSVTLGCLVKGYFPEPVTVKWNYGALSSGVRTVSSVLQ
SGFYSLSSLVTVPSSTWPSQTVICNVAHPASKTELIKRIEPRIPKPSTPPGSSCPPGNILG
GPSVFIFPPKPKDALMISLTPKVTCVVVDVSEDDPDVHVSWEFVDNKEVHTAWTQPRE
AQYNSTFRVVSALPIQHQDWMRGKEFKCKVNNKALPAPIERTISKPKGRAQTPQVYT
[PPPREQMSKKKVSLTCLVTNFFSEAISVEWERNGELEQDYKNTPPILDSDGTYFLYS
KLTVDTDSWLQGEIFTCSVVHEALHNHHTQKNLSRSP

SEQ ID NO:21 [amino acid sequence of mouse IgGs light chain]:
IVLTQSPAIMSASPGEKVTMTCRASSSVRSSYLHWYQQKPGSSPKLWIYSTSNLASGV
PVRFSGSGSGTSYSLTISSVEAEDAATYYCQQYDSSPSITFGAGTKLELK
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SEQ ID NO:22 [amino acid sequence of mouse IgG; Fc domain]:
EPRIPKPSTPPGSSCPPGNILGGPSVFIFPPKPKDALMISLTPKVTCVVVDVSEDDPDVH
VSWEFVDNKEVHTAWTQPREAQYNSTFRVVSALPIQHQDWMRGKEFKCKVNNKALP
APIERTISKPKGRAQTPQVYTIPPPREQMSKKKVSLTCLVTNFFSEAISVEWERNGELE
QDYKNTPPILDSDGTYFLYSKLTVDTDSWLQGEIFTCSVVHEALHNHHTQKNLSRSP
GK

SEQ ID NO:23 [amino acid sequence of mouse IgM heavy chain, C domain]:
SQSFPNVFPLVSCESPLSDKNLVAMGCLARDFLPSTISFTWNYQNNTEVIQGIRTFPTL
RTGGKYLATSQVLLSPKSILEGSDEYLVCKIHYGGKNRDLHVPIPAVAEMNPNVNVF
VPPRDGFSGPAPRKSKLICEATNFTPKPITVSWLKDGKLVESGFTTDPVTIENKGSTPQ
TYKVISTLTISEIDWLNLNVYTCRVDHRGLTFLKNVSSTCAASPSTDILTFTIPPSFADIF
LSKSANLTCLVSNLATYETLNISWASQSGEPLETKIKIMESHPNGTFSAKGVASVCVE
DWNNRKEFVCTVTHRDLPSPQKKFISKPNEVHKHPPAVYLLPPAREQLNLRESATVT
CLVKGFSPADISVQWLQRGQLLPQEKYVTSAPMPEPGAPGFYFTHSILTVTEEEWNS
GETYTCVVGHEALPHLVTERTVDKSTGKPTLYNVSLIMSDTGGTCY

SEQ ID NO:24 [amino acid sequence of mouse IgM light chain, C domain]:
SQSFPNVFPLVSCESPLSDKNLVAMGCLARDFLPSTISFTWNYQNNTEVIQGIRTFPTL
RTGGKYLATSQVLLSPKSILEGSDEYLVCKIHYGGKNRDLHVPIP

SEQ ID NO:25 [amino acid sequence of mouse IgM Fc domain]:
ASPSTDILTFTIPPSFADIFLSKSANLTCLVSNLATYETLNISWASQSGEPLETKIKIMES
HPNGTFSAKGVASVCVEDWNNRKEFVCTVTHRDLPSPQKKFISKPNEVHKHPPAVY
LLPPAREQLNLRESATVTCLVKGFSPADISVQWLQRGQLLPQEKYVTSAPMPEPGAP
GFYFTHSILTVTEEEWNSGETYTCVVGHEALPHLVTERTVDKSTGKPTLYNVSLIMS
DTGGTCY

SEQ ID NO:26 [linking sequence between the first two N-terminal short consensus repeat
domains of human CR2]:

VSVFPLE

SEQ ID NO:27 [linking sequence between the first two N-terminal short consensus repeat
domains of human CR2]:
EYFNKYSS
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SEQ ID NO:28 [linking sequence between the fourth and the fifth N-terminal short consensus

repeat domains of human CR2]:

EEIF
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CLAIMS
We claim:

1. A soluble composition capable of targeted delivery of a complement modulator to
sites of complement system activation comprising a construct, wherein the construct

comprises:

(a) a complement receptor 2 (CR2) portion comprising a CR2 protein of SEQ ID
NO:1 or a biologically active fragment thereof, wherein the CR2 portion contains at least the

first two N-terminal SCR domains of the CR2 protein; and
(b) a complement modulator portion;

wherein the CR2 portion contains at least one amino acid substitution that decreases binding

affinity of the CR2 portion for EBV gp350 and Interferon-alpha (IFNa).

2. The soluble composition of claim 1, wherein the at least one amino acid substitution
that decreases binding affinity of the CR2 portion for EBV gp350 is selected from the group
consisting of: N11, R36, K41, Y64 and K67 and the at least one amino acid substitution that
decreases binding affinity of the CR2 portion for IFNa is selected from the group consisting

of S42 and K50.
3. The soluble composition of claim 1, wherein the construct is a fusion protein.

4. The soluble composition of claim 1, wherein the complement modulator portion

comprises a complement inhibitor or biologically-active fragment thereof.

5. The soluble composition of claim 3, wherein the complement inhibitor or biologically
active fragment thereof is selected from the group consisting of human membrane
complement protein (MCP)(SEQ ID NO:10), human decay accelerating factor (DAF)(SEQ
ID NO:11), mouse DAF (SEQ ID NO:12), mouse complement receptor 1-related
gene/protein y (Crry) (SEQ ID NO:4), human CD59 (SEQ ID NO:3), mouse CD59 isoform A
(SEQ ID NO:6), mouse CD59 isoform B (SEQ ID NO:7), human complement receptor 1
(CR1) (SEQ ID NO:9), human factor H (SEQ ID NO:5), and mouse factor H (SEQ ID

NO:8).
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6. The soluble composition of claim 4, wherein the complement inhibitor comprises
human membrane complement protein (MCP) (SEQ ID NO:10) or a biologically-active

fragment thereof.

7. The soluble composition of claim 5, wherein the biologically active fragment of
human MCP (SEQ ID NO:10) is selected from the group consisting of SCR1-4 (amino acids
35-285 of SEQ ID NO:10), SCR1-4 plus the serine/threonine-rich domain (amino acids 35-
326 of SEQ ID NO:10), and the extracellular domain of MCP (amino acids 35-343 of SEQ
ID NO:10).

8. The soluble composition of claim 4, wherein the complement inhibitor comprises

human DAF (SEQ ID NO:11) or a biologically-active fragment thereof.

0. The soluble composition of claim 7, wherein the biologically active fragment of
human DAF (SEQ ID NO:11) is selected from the group consisting of SCR1-4 (amino acids
25-285 of SEQ ID NO:11) and SCR1-4 plus the O-glycosylated serine/threonine-rich domain
(amino acids 25-353 of SEQ ID NO:11).

10. The soluble composition of claim 4, wherein the complement inhibitor comprises

mouse DAF (SEQ ID NO:12) or a biologically-active fragment thereof.

11. The soluble composition of claim 9, wherein the biologically active fragment of
mouse DAF (SEQ ID NO:12) is selected from the group consisting of SCR1-4 (amino acids
35-286 of SEQ ID NO:12) and SCR1-4 plus the O-glycosylated serine/threonine-rich domain
(amino acids 35-362 of SEQ ID NO:12).

12. The soluble composition of claim 4, wherein the complement inhibitor comprises

Crry (SEQ ID NO:4) or a biologically-active fragment thereof.

13. The soluble composition of claim 11, wherein the biologically-active fragment of
Crry (SEQ ID NO:4) is selected from the group consisting of SCR1-5 (amino acids 41-400 of
SEQ ID NO:4) and the extracellular domain mouse Criry protein (amino acids 41-405 of SEQ
ID NO:4).

14. The soluble composition of claim 4, wherein the complement inhibitor comprises

human CD59 (SEQ ID NO:3) or a biologically-active fragment thereof.
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15. The soluble composition of claim 13, wherein the biologically-active fragment of
human CD59 (SEQ ID NO:3) comprises the extracellular domain of human CD59 lacking its
GPI anchor (amino acids 26-101 of SEQ ID NO:3).

16. The soluble composition of claim 4, wherein the complement inhibitor comprises

mouse CD359 isoform A (SEQ ID NO:6) or a biologically-active fragment thereof.

17. The soluble composition of claim 15, wherein the biologically-active fragment of
mouse CD59 isoform A (SEQ ID NO:6) comprises the extracellular domain of mouse CD59,
isoform A lacking its GPI anchor (amino acids 24-95 of SEQ ID NO:6).

18. The soluble composition of claim 4, wherein the complement inhibitor comprises

mouse CD359 isoform B (SEQ ID NO:7) or a biologically-active fragment thereof.

19. The soluble composition of claim 17, wherein the biologically-active fragment of
mouse CD359 isoform B (SEQ ID NO:7) comprises the extracellular domain of mouse CD59,
isoform B lacking its GPI anchor (amino acids 24-103 of SEQ ID NO:7).

20. The soluble composition of claim 3, wherein the complement inhibitor comprises

human CR1 (SEQ ID NO:9) or a biologically-active fragment thereof.

21. The soluble composition of claim 19, wherein the biologically-active fragment of
human CR1 (SEQ ID NO:9) is selected from the group consisting of SCR1-3 (amino acids of
42-234 of SEQ ID NO:9), SCR1-4 (amino acids 42-295 of SEQ ID NO:9), SCR1-10 (amino
acids 42-684 of SEQ ID NO:9), SCR8-10 (amino acids of 491-684 of SEQ ID NO:9), SCR 8-
11 (amino acids 491-745 of SEQ ID NO:9), SCR15-17 (amino acids of 941-1134 of SEQ ID
NO:9), SCR15-18 (amino acids 941-1195 of SEQ ID NO:9), and SCR22-28 (amino acids
1394-1842 of SEQ ID NO:9).

22. The soluble composition of claim 4, wherein the complement inhibitor comprises

human factor H (SEQ ID NO:5) or a biologically-active fragment thereof.

23. The soluble composition of claim 21, wherein the biologically-active fragment of
human factor H (SEQ ID NO:5) is selected from the group consisting of SCR1-4 (amino
acids 21-262 of SEQ ID NO:5), SCR1-5 (amino acids 21-320 of SEQ ID NO:5), SCR1-8
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(amino acids 21-507 of SEQ ID NO:5), and SCR1-18 (amino acids 21-1104 of SEQ ID
NO:5).

24. The soluble composition of claim 4, wherein the complement inhibitor comprises

mouse factor H (SEQ ID NO:8) or a biologically-active fragment thereof.

25. The soluble composition of claim 23, wherein the biologically-active fragment of
mouse factor H (SEQ ID NO:8) is selected from the group consisting of SCR1-4 (amino
acids 19-264 of SEQ ID NO:8), SCR1-5 (amino acids 19-322 of SEQ ID NO:8), SCR1-8
(amino acids 19-507 of SEQ ID NO:8), and SCR1-18 (amino acids 19-1109 of SEQ ID
NO:8).

26. The soluble composition of claim 1, wherein the complement modulator portion

comprises a complement activator or biologically-active fragment thereof.

27. The soluble composition of claim 25, wherein the complement activator or
biologically-active fragment thereof is selected from the group consisting of human IgGy,
human IgG; Fc domain, human IgM, human IgM Fc domain, mouse IgG;, mouse 1gG; Fc

domain, mouse IgM, mouse IgM Fc domain, and cobra venom factor (CVF).

28. The soluble composition of claim 1, wherein the construct exhibits decreased binding
affinity for EBV-gp350 or IFNa compared to a construct in which the CR2 or biologically

active fragment thereof does not contain any amino acid substitution.

29. The soluble composition of claim 27, wherein the construct exhibits decreased
binding affinity for EBV-gp350 compared to a construct in which the CR2 or biologically

active fragment thereof does not contain any amino acid substitution.

30. The soluble composition of claim 28, wherein the CR2 or biologically active fragment
thereof contains at least one amino acid substitution of an amino acid residue selected from

the group consisting of: N11, R36, K41, Y64 and K67.

31. The soluble composition of claim 27, wherein the construct exhibits decreased
binding affinity for IFNo compared to a construct in which the CR2 or biologically active

fragment thereof does not contain any amino acid substitution.
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32. The soluble composition of claim 30, wherein the CR2 or fragment thereof contains at
least one amino acid substitution to an amino acid residue selected from the group consisting

of: S42 and K50.

33. A method for making a construct that selectively binds to one or more C3 proteolytic
fragments but does not selectively bind to EBV gp350 or IFNa, wherein the method

comprises:

(a) mutating one or more amino acids in a complement receptor 2 (CR2) portion of

the construct from the group consisting of: N11, R36, K41, Y64 and K67; and

(b) mutating one or more amino acids in a complement receptor 2 (CR2) portion of

the construct from the group consisting of: S42 and K50,
wherein the construct comprises:

(1) a complement receptor 2 (CR2) portion comprising a CR2 protein of SEQ ID
NO:1 or a biologically active fragment thereof, wherein the CR2 portion contains at least the

first two N-terminal SCR domains of the CR2 protein; and
(i1) a complement modulator portion.

34. The method of claim 33, wherein the one or more mutations in the complement

receptor 2 (CR2) portion of the construct are mutations to the amino acid alanine.

35. The method of claim 33, wherein the method further comprises mutating one or
more amino acids in the complement receptor 2 (CR2) portion of the construct selected from

the group consisting of: R13, Y16, A22, R28, S32, K48, K57, Y68, R83, G84, and R&9.

36. A method of reducing the binding affinity of the CR2 portion of the construct of
claim 1 for EBV-gp350, comprising mutating at least one amino acid residue selected from

the group consisting of N11, R36, K41, Y64 and K67.

37. A method of reducing the binding affinity of the CR2 portion of the construct of claim
1 for IFNa, comprising mutating at least one amino acid residue selected from the group

consisting of S42 and K50.
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