Claims

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) mpiement receptor 2 (CR2) portion compnsmgﬁ»@RZﬂF@%&fFH;f—S%Q#}NM—epa

at least the first
two N-terminal short consensus repeat (SCR) domains of CR2-SCR domains-ofthe

CRZ protein; and

(b} a complement modulatar portion;

wherein the CR2 portion contains at least one amino acid substitution that-desreases
: i selected from the
group consisting of N11, Y64, $42, and K50 of SEQ 1D NO: 2, and wherein the construct exhibits

decreased binding affinity for EBY gp380 and/or Interferon-alpha (IFNa) but comparable binding
affinity for at least one of complement component 3 {C3} proteolviic fragments compared to a

construct in which the CR2 portion does not contain the at least one amino acid substitution.

2. The soluble composition of claim 1, wherein the at least one amino acid substituien to be
substituted is N11 or Y64 of SEQ ID NO: 2 and the construct exhibits decreased binding affinity for

3. The soluble composition of claim 1, wherein the af least one amino acid to be substituted is
S42 or K40 of SEQ 1D NO: 2 and the construct exhibits decreased binding affinity for IFNa.

4.3: The soluble composition of claim 1, wherein the construct is a fusion protein with or
without a linker.

5. The soluble composition of claim 1, wherein the CR2 portion comprises at least the first

three N-terminal SCR domains of the human CR2 protein (aminec acids 23 through 212 of SEQ ID

NO: 1). at least the first four N-terminal SCR domains of the human CR2 protein {amino acids 23
through 271 of SEQ 1D NO: 1), or the full-length human CR2 (SEQ ID NQ: 1).
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6.4 The soluble composition of claim 1, wherein the complement modulator portion
comprises a complement inhibitor or biologically-active fragment thereof.

7.5 The soluble composition of claim 83, wherein the complement inhibitor or biologically
active fragment thereof is selected from the group consisting of,_human factor H (SEQ 1D NO:5) or

biologically-active fragment thereof, mouse factor H (SEQ ID NO: 8) or biologically-active fragment

thereof. an anti-complement component 5 (C5) aniibody or antigen-binding fragment thereof, an

anti-factor B antibody or antigen-binding fragment thereof, an anti-factor D antibody or antigen-

binding fragment thereof, an anti-properdin amibody or antigen-binding fragment thereof. human

membrane compiement protein (MCP) (SEQ ID NO:10)_or biologically-active fragment thereof,

human decay accelerating factor (DAF) (SEQ 1D NO:11) or biologically-active fragment thereof,

mouse DAF (SEQ ID NO:12) or biclogically-active fragment thereof, mouse complement receptor 1-
related gene/protein y (Crry) (SEQ 1D NO:4)_or biologically-active fragment thereof, human CD59
(SEQ ID NO:3)_or biologically-active fragment thereof, mouse CD59 isoform A (SEQ 1D NO:6) or
biologically-active fragment thereof, mouse CD59 isoform B (SEQ 1D NO:7)_or biologically-active

fragment thereof, and human complement receptor 1 (CR1) (SEQ 1D NO:9)_or biologically-active

Y ID NO-8

fragment thereof-human-factor HL(SEQID-MNO:B)-and-mouse-factor H{S




8.6 The soluble composition of claim Belaim-+4, wherein the complement inhibitor or

biologically-active fragment thereof comprises human membrane complement protein (MCP) (SEQ
D NO:10) or a biologically-active fragment thereof. '

97. The soluble composition of ¢laim 8elaim-5, wherein the biologically active fragment of
human MCP (SEQ 1D NO:10) is selected from the group consisting of SCR1-4 (amino acids 35-285
of SEQ 1D NO:10}, SCR1-4 plus the serinefthreonine-rich domain (amino acids 35-326 of SEQ D
NQO:10), and the extraceliutar domain of MCP (amino acids 35-343 of SEQ ID NO:10).

108, The soluble composition of claim Belaim-4, wherein the complement inhibitor or
biologically-active fragment thereof comprises human DAF (SEQ ID NO:11) or a biologically-active

fragment thereof.

119. The soluble composition of claim 10elaim-7Z, 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/threcnine-rich domain {(amino acids
25-353 of SEQ ID NO:11). |

1248. The soluble composition of claim Belaim-4, wherein the complement inhibitor or
biologically-active fragment thereof comprises mouse DAF (SEQ 1D NQO:12) or a biologically-active
fragment thereof.

1341, The soluble composition of claim 12elaim-8, wherein the biologically active fragment of
mouse DAF (SEQ 1D NQO: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-glycosyiated serine/threonine-rich domain (amino acids
35-362 of SEQ ID NO:12).

1442. The soluble composition of claim Gelaim-4, wherein the compiement inhibitor or bictogically-
active fragment thereof comprises Crry (SEQ ID NO:4) or a biologically-active fragment thereof,

1543, The soluble composition of ¢laim 14slaim-44, wherein the biologically-active fragment of
Crry (SEQ 1D NO:4) is selected from the group consisting of 3CR1-5 (amino acids 41-400 of SEQ ID
NO:4) and the exiracellular domain mouse Crry protein (amino acids 41-405 of SEQ 1D NO:4).

1644, The soluble composition of claim Gelaim-4, wherein the complement inhibitor or biclogically-

active fragment thereof comprises human CD58 (SEQ 1D NO:3) or a biclogically-active fragment thereof.
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1746, The soluble composition of claim 16elaim-13, wherein the biologically-active fragment of
human CD52 (SEQ 1D NO:3) comprises the extraceflufar domain of human CD59 lacking its GPI anchor
(amino acids 26-101 of SEQ ID NO:3).

1816. The soluble composition of claim Belaim-4, wherein the complement inhibitor gr

biologicaily-active fragment thereof comprises mouse CD5@ isoform A (SEQ 1D NO:6) or a biolegically-

active fragment thereof.

194F. The soluble composition of claim 1Beiaim-15, wherein the biologically-active fragment of
mouse CDES isoform A {(SEQ 1D NO:6) comprises the extracellutar domain of mouse CD59, isoform A
lacking its GP| anchor {amino acids 24-95 of SEQ ID NO:6).

2048. The soluble composition of claim Belatm-4, wherein the complement inhibitor or
biologically-active fragment thereof comprises mouse CD5% isoform B (SEQ 1D NO:7) or a biclogically-

active fragmeni thereof,

2149. The soluble composition of claim 20elaim-17, wherein the biclogically-active fragment of
mouse CD59 isoform B (SEQ 1D NO:7) comprises the extraceliular domain of mouse CD89, isoform B
facking its GPI| anchor {amino acids 24-103 of SEQ ID NO:7). '

2220, The soluble composition of claim 8elaim-3, wherein the complement inhibitor or

biologicaliy-active fragment thereof comprises human CR1 (SEQ 1D NC:9) or a biologically-active

fragment thereof.

2324. The soluble cemposition of claim 22elkair—49, wherein the biologicaliy-active fragment of
human CR1 {SEQ 1D NO:8) 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 1D NO:8), SCR1-16 (amino acids 42-684 of SEQ ID
NG:8), SCR8-10 (amino acids of 491-684 of SEQ ID NOG:9), SCR 8-11 {amino acids 491-745 of SEQ ID
NG:9), SCR15-17 {(amino acids of 941-1134 of SEQ 1D NO:9), SCR15-18 {(amino acids 941-1195 of SEQ
ID NQ:9), and SCR22-28 (amino acids 1394-1842 of SEQ 1D NO:9).

2422, The soluble composition of claim Belaim-4, wherein the complement
inhibitor or bivlogically-active fragment thereof comprises human factor H (SEQ 1D NO:5)

or biologically-active fragment thereof.

2523, The soluble composition of claim 24elaim-24, wherein the biologically-active

fragment of human factor H (SEQ ID NO:5) is selected from the group consisting of SCR1-4
{aminc 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 1D NO:5), and SCR1-18 (amino acids 21-1104 of SEQ 1D
NO:5).

2624. The soluble composition of claim 6¢laim-4, wherein the complement inhibitor or
biologically-active fragment thereof comprises mouse factor H (SEQ ID NO:8) or biologically-

active fragment thereof.

2725. The soluble compaosition of claim 28elaim-23, wherein the biologically-active
fragment of mouse factor H (SEQ 1D 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 1D NO:8), and SCR1-18 (amino acids 19-1109 of SEQ ID NO:8).

2828. The soluble composition of ctaim 1, wherein the complement modulator portion

comprises a complement activator or biologically-active fragment thereof.

2927, The soluble composition of claim 2825, whersin the complement activator or
biologically-active fragment thereof is selected from the group consisting of human IgG;, human

lgGy Fc domain, human IgM, human IgM Fc domain, mouse 1gGa, mouse igG; Fc domain,

mouse IgM, mouse IgM Fc domain, and cobra venom factor {CVF),
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30, The'solubie composition of any one of claims 1 to 298, wherein the at least one of C3

protecivtic fragments is selected from the group consisting of: C3d, iC3dg, C3dg, and a celi-bound
fragment of C3b that binds {o CR2,

31. The soiuble composition of any one of claims 1 to 30, wherein the at least one amino

acid substitution in the CR2 portion of the construct is a substitution to the amino acid alanine.

32, The soluble composition of any one of claims 1 to 31 formulated for intravenous,

intraperitoneal, or intraccular injection or oral administration.

33. The solubie composition of any one of claims 1 to 32 for treating a complement-

associated disease or condition.

3433. A method for making a construct that selectively binds to one or more C3 proteoliytic
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 at a position selected from the group consisting of: N11,-H36,-K44 and Y64
and-K67 of SEQ ID NO:2; and

(b} mutating one or more amino acids in a complement receptor 2 (CR2) portion of the

construct at a position selected from the group consisting of: 342 and K50 of SEQ 1D
NO:2,

wherein the construct comprises:

(i) mpiement receptor 2 (CR2) portion comprising &GR&pretew%SE@—iD—N@—’l—er—a
i ins-at least the first

N-terminal SCR domains of the CR2 protein; and

(i) acomplement modulator portion.
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3634. The method of claim 34-elaim-33, wherein the one or more mutations in the
compiement receptor 2 {CR2) portion of the construct are mutations to the amino acid alanine.

3635. The method of claim 34-elaim-33, wherein the method further comprises mutating
one or more amino acids in the compiement receptor 2 (CR2) portion of the construct at a
position selected from the group cdnsés’zing of: R13, Y16, A22, R28, 332, R36, K41, K48, K57,
K87, Y68, R83, G84, and R89 of SEQ ID NO:2.

3736. A method of reducing the binding affinity of the-CR2-pertion-of the a construct of
claim-4 for EBV-gp350 _but not for at Ieast one of C3 proteolvtic fragments, wherein the

construct comprises;

{a) __a complement receptor 2 (CR2) poriion comprising at least the first two N-terminal

short consensus repeat (SCR) domains of CR2: and

(b} a complement modulator portion,

said method comprising mutating at least one amino acid residue of the CR2 portion selected
from the group consisting of N11:-R36, K44 and Y64 and-KE7Z of SEQ ID NO:2.

383Z. A method of reducing the binding affinity of the-GR2-portien-oithe a construct of
statm-1 for [FNa_but not for at least one of C3 proteoclviic fragments, wherein the construct

comprises:

(g} a complement receptor 2 {CR2} portion comprising at least the first two N-terminal

short consensus repeat (SCR) domains of CR2; and

(b} a complement modulator portion,

said method comprising mutating at ieast one amino acid residue of the CR2 portion selected
from the group consisting of 42 and K50_of SEQ ID NO:2.

39, Use of the soluble composition of any one of claims 1 fo 32 for the preparation of a

medicament for freating a subiect having a complemeni-associated disease or condition.




