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Summary of Invention 
Technical Problem 

[0020] An objective of the invention is to provide anti-C5 antibodies and methods of using 
the same. 
Solution to Problem 

[0021] The disclosure provides anti-C5 antibodies and methods of using the same. 
[0022] In some examples, an isolated anti-C5 antibody of the present disclosure binds 

to an epitope within the beta chain of C5. In some examples, an isolated anti-C5 
antibody of the present disclosure binds to an epitope within the MG1-MG2 
domain of the beta chain of C5. In some examples, an isolated anti-C5 antibody 
of the present disclosure binds to an epitope within a fragment consisting of 
amino acids 33-124 of the beta chain (SEQ ED NO: 40) of C5. In some 
examples, an isolated anti-C5 antibody of the present disclosure binds to an 
epitope within the beta chain (SEQ ID NO: 40) of C5 which comprises at least 
one fragment selected from the group consisting of amino acids 47-57, 70-76, 
and 107-110. In some examples, an isolated anti-C5 antibody of the present 
disclosure binds to an epitope within a fragment of the beta chain (SEQ ID NO: 
40) of C5 which comprises at least one amino acid residue selected from the 
group consisting of Glu48, Asp51, His70, His72, Lysl09, and Hisl 10 of SEQ 
ID NO: 40. In further examples, the antibody binds to C5 with a higher affinity 
at neutral pH than at acidic pH. In further examples, the antibody binds to C5 
with a higher affinity at pH7.4 than at pH5.8. In another example, an isolated 
anti-C5 antibody of the present disclosure binds to the same epitope as an 
antibody described in Table 2. In further examples, the antibody binds to the 
same epitope as an antibody described in Table 2 with a higher affinity at 
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pH7.4 than at pH5.8. In a further example, the anti-C5 antibody of the present 
disclosure binds to the same epitope as an antibody described in Tables 7 or 8. In 
further examples, the antibody binds to the same epitope as an antibody described in 
Tables 7 or 8 with a higher affinity at pH7.4 than at pH5.8, 

[0023] In certain examples, an anti-C5 antibody of the present disclosure competes for 
binding C5 with an antibody comprising a VH and VL pair selected from: (a) a VH 
of SEQ ID NO: 1 and a VL of SEQ ID NO: 11; (b) a VH of SEQ ID NO: 5 and a 
VL of SEQ ID NO: 15; (c) a VH of SEQ ID NO:4 and a VL of SEQ ID NO: 14; (d) 
a VH of SEQ ID NO: 6 and a VL of SEQ ID NO: 16; (e) a VH of SEQ ID NO:2 
and a VL of SEQ ID NO: 12; (f) a VH of SEQ ID NO: 3 and a VL of SEQ ID NO: 
13; (g) a VH of SEQ ID NO: 9 and a VL of SEQ ID NO: 19; (h) a VH of SEQ ID 
NO:7 and a VL of SEQ ID NO: 17; (i) aVH of SEQ ID NO:8 and a VL of SEQ ID 
NO: 18; and Q) a VH of SEQ ID NO: 10 and a VL of SEQ ID N0:20. In further 
examples, the anti-C5 antibody binds to C5 with a higher affinity at neutral pH 
than at acidic pH. In further examples, the anti-C5 antibody binds to C5 with a 
higher affinity at pH7.4 than at pH5.8. 

[0024] In some examples, an isolated anti-C5 antibody of the present disclosure has a 
characteristic selected from the group consisting of: (a) the antibody contacts 
amino acids D51 and K109 of C5 (SEQ ID NO:39); (b) the affinity of the antibody 
for C5 (SEQ ID NO: 39) is greater than the affinity of the antibody for a C5 mutant 
consisting of an E48A substitution of SEQ ID NO:39; or (c) the antibody binds to a 
C5 protein consisting of the amino acid sequence of SEQ ID NO:39 at pH7,4, but 
does not bind to a C5 protein consisting of the amino acid sequence of SEQ ID 
NO:39 with a H72Y substitution at pH7.4. In further examples, the antibody binds 
to C5 with a higher affinity at neutral pH than at acidic pH. In further examples, 
the antibody binds to C5 with a higher affinity at pH7.4 than at pH5.8. 

[0025] In some examples, an isolated anti-C5 antibody of the present disclosure inhibits 
activation of C5. In some examples, an isolated anti-C5 antibody of the present 
disclosure inhibits activation of C5 variant R885H. In some examples, an isolated 
anti-C5 antibody of the present disclosure is a monoclonal antibody. In some 
examples, an isolated anti-C5 antibody of the present disclosure is a human, 
humanized, or chimeric antibody. In some examples, an isolated anti-C5 antibody 
of the present disclosure is an antibody fragment that binds to C5, In some 
examples> an isolated anti-C5 antibody of the present disclosure is a full length 
IgG.l or IgG4 antibody. 

[0026] In some examples, an isolated anti-C5 antibody of the present disclosure comprises 
(a) a HVR-H3 comprising the amino acid sequence DX] GYX2X3PTHAMX4X5, 
wherein Xi is G or A, X2 is V, Q or D, X3 is T or Y, X4 is Y or H, X5 is L or Y 
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(SEQ ID NO: 128), (b) a HVR-L3 comprising the amino acid sequence 
QX!TX2VGSSYGNX3> wherein Xt is S, C, N or T, X2 is F or K, X3 is A, T or H 
(SEQ ID NO: 131), and (c) a HVR-H2 comprising the amino acid sequence 
X| IX2TGSGAX3YX4AX5WX6KG, wherein X, is C, A or G, X2 is Y or F, X3 is T, 
D or E, X4 is Y, K or Q, Xs is S, D or E, X6 is A or V (SEQ ID NO: 127). 

[0027] In some examples,, an isolated anti-C5 antibody of the present disclosure comprises 
(a) a HVR-H1 comprising the amino acid sequence SSYYX^, wherein Xi is M 
or V, X2 is C or A (SEQ ED NO: 126), (b) a HVR-H2 comprising the amino acid 
sequence X1IX2TGSGAX3YX4AX5WX6KG, wherein X\ is C, A or G, X2 is Y or F, 
X3 is T, D or E, X4 is Y, K or Q, X5 is S, D or E, is A or V (SEQ ID NO: 127), 
and (c) a HVR-H3 comprising the amino acid sequence DXf G YX2X3PTH AMX4X5, 
wherein X] is G or A, X2 is V, Q or D, X3 is T or Y, X4 is Y or H, X5 is L or Y 
(SEQ ID NO: 128). In ftu.th.er examples, the antibody comprises (a) a HVR-Ll 
comprising the amino acid sequence XiASQX2IX3SX4LA, wherein Xi is Q or R, 
X2 is N, Q or G, X3 is G or S, X4 is D, K or S (SEQ ID NO: 129); (b) a HVR^L2 
comprising the amino acid sequence GASXlX2X3S, wherein X] is K, E or T, X2 is 
L or T, X3 is A, H, E or Q (SEQ ID NO: 130); and (c) a HVR-L3 comprising the 
amino acid sequence QXiTX2VGSSYGNX3, wherein Xi is S, C, N or T, X2 is F or 
K, X3 is A, T or H (SEQ ID NO: 131), 

[0028] In some examples, an isolated anti-C5 antibody of the present disclosure comprises 
(a) a HVR-L1 comprising the amino acid sequence X1ASQX2IX3SX4LA, wherein 
X] is Q or R, X2 is N, Q or G, X3 is G or S, X4 is D, K or S (SEQ ID NO: 129); (b) 
a HVR-L2 comprising the amino acid sequence GASXiX2X3S5 wherein Xi is K, E 
or T, X2 is L or T, X3 is A, H, E or Q (SEQ ID NO: 130); and (c) a HVR-L3 
comprising the amino acid sequence QXjTX2VGSSYGNX3, wherein Xi is S, C, N 
or T, X2 is For K, X3 is A, T or H (SEQ ID NO: 131). 

[0029] In some examples, an isolated anti-C5 antibody of the present disclosure 
comprises a heavy chain variable domain framework FR1 comprising the 
amino acid sequence of any one of SEQ ID NOs: 132-134; FR2 comprising the 
amino acid sequence of any one of SEQ ID NOs: 135-136; FR3 comprising the 
amino acid sequence of any one of SEQ ID NOs: 137-139; and FR4 comprising 
the amino acid sequence of any one of SEQ ID NOs: 1-40-14L Iii some 
examples, an isolated anti-C5 antibody of the present disclosure comprises a 
light chain variable domain framework FR1 comprising the amino acid 
sequence of any one of SEQ ID NOs: 142-143; FR2 comprising the amino acid 
sequence of any one of SEQ ID NOs: 144-145; FR3 comprising the amino acid 
sequence of any one of SEQ ID NOs: 146-147; and FR4 comprising the amino 
acid sequence of SEQ ID NO: 148, 

[0030] In some examples, an isolated anti-C5 antibody of the present disclosure 
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comprises (a) a VH sequence having at least 95% sequence identity to the 
amino acid sequence of any one of SEQ ID NOs: 10, 106-110; (b) a VL 
sequence having at least 95% sequence identity to the amino acid sequence of 
any one of SEQ ID NOs: 20, 111-113 ; or (c) a VH sequence as in (a) and a VL 
sequence as in (b). In further examples, the antibody comprises a VH sequence 
of any one of SEQ ID NOs: 10, 106-110. In further examples, the antibody 
comprises a VL sequence of any one of SEQ ID NOs: 20, 111-113. 

[0031] The disclosure provides an antibody comprising a VH sequence of any one of 
SEQ ID NOs: 10, 106-110 and a VL sequence of any one of SEQ ID NOs: 20, 
111-113. 

[0032] The disclosure also provides isolated nucleic acids encoding an anti-C5 
antibody of the present disclosure. The disclosure also provides host cells 
comprising a nucleic acid of the present disclosure. The disclosure also 
provides a method of producing an antibody comprising culturing a host cell of 
the present disclosure so that the antibody is produced. 

[0033] The disclosure further provides a method of producing an anti-C5 antibody. In 
some examples, the method comprises immunizing an animal against a 
polypeptide which comprises the MG1-MG2 domain (SEQ ID NO: 43) of the 
beta chain of C5. In some examples, the method comprises immunizing an 
animal against a polypeptide which comprises the region corresponding to 
amino acids at positions 33 to 124 of the beta chain (SEQ ID NO: 40) of C5. In 
some examples, the method comprises immunizing an animal against a 
polypeptide which comprises at least one fragment selected from amino acids 
47-57, 70-76, and 107-110 of the beta chain (SEQ ID NO: 40) of C5. In some 
examples, the method comprises immunizing an animal against a polypeptide 
which comprises a fragment of the beta chain (SEQ ID NO; 40) of C5. which 
comprises at least one amino acid selected from GIu48, Asp51, His70, His72, 
Lysl09, and His 110. 

[0034] The disclosure also provides a pharmaceutical formulation comprising an anti-
C5 antibody of the present disclosure and a pharmaceutical^ acceptable carrier. 

[0035] Anti-C5 antibodies of the present disclosure may be for use as a medicament. 
Anti-C5 antibodies of the present disclosure may be for use in treating a 
complement-mediated disease or condition which involves excessive or 
uncontrolled activation of C5. Anti-C5 antibodies of the present disclosure may 
be for use in enhancing the clearance of C5 from plasma. 
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[0036] Anti-C5 antibodies of the present disclosure may be used in the manufacture of 
a medicament. In some examples, the medicament is for treatment of a 
complement-mediated disease or condition which involves excessive or 
uncontrolled activation of C5. In some examples, the medicament is for 
enhancing the clearance of C5 from plasma. 

[0036a] In one aspect, the present invention provides use of an anti-C5 antibody in the 
manufacture of a pharmaceutical formulation for treatment of a complement-
mediated disease or condition which involves excessive or uncontrolled 
activation of C5, wherein the antibody comprises : 
(a) a VH sequence of SEQ ID NO: 106 and a VL sequence of SEQ ID NO: 11.1; 
(b) a VH sequence of SEQ ID NO: 107 and a VL sequence of SEQ ID NO: 111; 
(c) a VH sequence of SEQ ID NO: 108 and a VL sequence of SEQ ID NO: 111; 
(d) a VH sequence of SEQ ID NO: 109 and a VL sequence of SEQ ID NO: 111; 
(e) a VH sequence of SEQ ID NO: 109 arid a VL sequence of SEQ ID NO: 112; 
(f) a VH sequence of SEQ ID N0:109 and a VL sequence of SEQ ID NO: 113; 
or 
(g) a VH sequence of SEQ ID NO:l 10 and a VL sequence of SEQ ID NO: l 13. 

[0036b] In another aspect, the present invention provides use of an anti-C5 antibody in 
the manufacture of a pharmaceutical formulation for enhancing the clearance of 
C5 from plasma, wherein the antibody comprises: 
(a) a VH sequence of SEQ ID NO: 106 and a VL sequence of SEQ ID NO:lll; 
(b) a VH sequence of SEQ ID NO: 107 and a VL sequence of SEQ ID NO: 111; 
(c) a VH sequence of SEQ ID NO: 108 and a VL sequence of SEQ ID NO: 111; 
(d) a VH sequence of SEQ ID NO: 109 and a VL sequence of SEQ ID NO: 111; 
(e) a VH sequence of SEQ ID NO: 109 and a VL sequence of SEQ ID NO:ll2; 
(1) a VH sequence of SEQ ID N0:109 and a VL sequence of SEQ ID NO: 113; 
or 
(g) a VH sequence of SEQ ID NO: 110 and a VL sequence of SEQ ID NO: 113. 
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[0037] The disclosure also provides a method of treating an individual having a 
complement-mediated disease or condition which involves excessive or 
uncontrolled activation of C5. In some examples, the method comprises 
administering to the individual an effective amount of an anti-C5 antibody of 
the present disclosure. The disclosure also provides a method of enhancing the 
clearance of C5 from plasma in an individual. In some examples, the method 
comprises administering to the individual an effective amount of an anti-C5 
antibody of the present disclosure to enhance the clearance of C5 from plasma. 
Brief Description of Drawings 

[0038] [Fig. 1] Figure 1 illustrates epitope binning of anti-C5 antibodies, as described 
in Example 2.2. Antibodies grouped into the same epitope bin are boxed with a 
thick line. 

[0039] [Fig. 2A] Figure 2A illustrates BIACORE (registered trademark) sensorgrams 
of anti-C5 antibodies at pH7.4 (solid line) and pH5.8 (dashed line) to assess 
piI-dcpendency, as described in Example 3.2. CFA0305, CFA0307, CFA0366, 
CFA0501, CFA0538, and CFA0599 are antibodies grouped into epitope C, as 
described in Example 2.2. 

[0040] [Fig. 2B] Figure 2B illustrates BIACORE (registered trademark) sensorgrams 
of anti-C5 antibodies at pH7.4 (solid line) and pH5.8 (dashed line) to assess 
pH-dependency, as described in Example 3.2. CFA0666, CFA0672, and 
CFA0675 are antibodies grouped into epitope C, and CFA0330 and CFA0341 
are antibodies grouped into epitope B, as described in Example 2,2. 305L05 is 
a humanized antibody of CFA0305, as described in Example 2.3. 

[0041] [Fig. 3] Figure 3 illustrates Western Blot analysis against C5 beta-chain-derived 
fragments (amino acids 19-180, 161-340, 321-500, and 481-660 of SEQ ID 
N0:40) fused to GST-tag, as described in Example 4.1. CFA0305, CFA0307, 
CFA0366, CFA0501, CFA0538, CFA0599, CFA0666, CFA0672, and 
CFA0675 are antibodies grouped into epitope C. Anti-GST antibody is a 
positive control. The position of the GST-fused C5 fragments (46-49 kDa) is 
marked with an arrow. 

[0042] [Fig. 4] Figure 4 illustrates BIACORE (registered trademark) sensorgrams of 
anti-C5 antibodies towards MG1-MG2 domain of C5 beta-chain, as described 
in Example 4.3, The upper panel shows the results of CFA0305 (solid line), 
CFA0307 (dashed line), CFA0366 (dash-dot line), and eculizumab (dotted line). 
The middle panel shows the results of CFA0501 (solid line), CFA0599 (dashed 
line), CFA0538 (dash-dot line), and eculizumab (dotted line). The lower panel 
shows the results of CFA0666 (solid line), CFA0672 (dashed line), CFA0675 
(dash-dot line), and eculizumab (dotted line). CFA0305, CFA0307, CFA0366, 
CFA0501, CFA0538, CFA0599, CFA0666, CFA0672, and CFA0675 are 
antibodies grouped into epitope C. Eculizumab is a control anti-C5 antibody. 
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[CLAIMS] 

1. Use of an anti-C5 antibody in the manufacture of a pharmaceutical formulation 
for treatment of a complement-mediated disease or condition which involves excessive 
or uncontrolled activation of C5, wherein the antibody comprises: 
(a) a VH sequence of SEQ ID NO: 106 and a VL sequence of SEQ ID NO: 111; 
(b) a VH sequence of SEQ IDNO:107 and a VL sequence of SEQ IDNO: 111; 
(c) a VH sequence of SEQ ID NO: 108 and a VL sequence of SEQ ID NO: 111; 
(d) a VH sequence of SEQ ID NO: 109 and a VL sequence of SEQ ID NO: 111; 
(e) a VH sequence of SEQ ID N0:109 and a VL sequence of SEQ ID NO:l 12; 
(I) a VH sequence of SEQ ID NO: 109 and a VL sequence of SEQ ID NO: 113; or 
(g) a VH sequence of SEQ ID NO:l 10 and a VL sequence of SEQ ID NO:l 13. 

2. The use according to claim 1, wherein the complement-mediated disease or 
condition which involves excessive or uncontrolled activation of C5 is selected from the 
group consisting of rheumatoid arthritis (RA); systemic lupus erythematosus (SLE); 
lupus nephritis; ischemia reperfusion injury (IRI); asthma; paroxysmal nocturnal 
hemoglobinuria (PNH); hemolytic uremic syndrome (HUS) (e.g., atypical hemolytic 
uremic syndrome (aHUS)); dense deposit disease (DDD); neuromyelitis optica (NMO); 
multifocal motor neuropathy (MMN); multiple sclerosis (MS); systemic sclerosis; 
ocular disease condition; macular degeneration (e.g., age-related macular degeneration 
(AMD)); hemolysis, elevated liver enzymes, and low platelets (HELLP) syndrome; 
thrombotic thrombocytopenic purpura (TTP); spontaneous fetal loss; epidermolysis 
bullosa; recurrent fetal loss; pre-eclampsia; traumatic brain injury; myasthenia gravis; 
cold agglutinin disease; Sjogren's syndrome; dermatomyositis; bullous pemphigoid; 
phototoxic reactions; Shiga toxin E. coii-related hemolytic uremic syndrome; typical or 
infectious hemolytic uremic syndrome (tHUS); C3 Glomerulonephritis; Antineutrophil 
cytoplasmic antibody (ANCA)-associated vasculitis; humoral and vascular transplant 
rejection; acute antibody mediated rejection (AMR); graft dysfunction; myocardial 
infarction; an allogeneic transplant; sepsis; coronary artery disease; hereditary 
angioedema; dermatomyositis; Graves' disease; atherosclerosis; Alzheimer's disease 
(AD); Huntington's disease; Creutzfeld-Jacob disease; Parkinson's disease; cancers; 
wounds; septic shock; spinal cord injury; uveitis; diabetic ocular diseases; retinopathy 
of prematurity; glomerulonephritis; membranous nephritis; immunoglobulin A 
nephropathy; adult respiratory distress syndrome (ARDS); chronic obstructive 
pulmonary disease (COPD); cystic fibrosis; hemolytic anemia; paroxysmal cold 
hemoglobinuria; anaphylactic shock; allergy; osteoporosis; osteoarthritis; Hashimoto's 
thyroiditis; type I diabetes; psoriasis; pemphigus; autoimmune hemolytic anemia 
(AIHA); idiopathic thrombocytopenic purpura (ITP); Goodpasture syndrome; Degos 
disease; antiphospholipid syndrome (APS); catastrophic APS (CAPS); a cardiovascular 
disorder; myocarditis; a cerebrovascular disorder; a peripheral vascular disorder; a 
renovascular disorder; a mesenteric/enteric vascular disorder; vasculitis; Henoch-
Schonlein purpura nephritis; Takayasu's disease; dilated cardiomyopathy; diabetic 
angiopathy; Kawasaki's disease (arteritis); venous gas embolus (VGE). restenosis 
following stent placement; rotational atherectomy; membranous nephropathy; Guillain-
Barre syndrome (GBS); Fisher syndrome; antigen-induced arthritis; synovial 
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inflammation; inflammation; viral infections; bacterial infections; fungal infections; and 
injury resulting from myocardial infarction, cardiopulmonary bypass and hemodialysis. 

3. Use of an anti-C5 antibody in the manufacture of a pharmaceutical formulation 
for enhancing the clearance of C5 from plasma, wherein the antibody comprises: 
(a) a VH sequence of SEQ ID NO: 106 and a VL sequence of SEQ ID NO: 111; 
(b) a VH sequence of SEQ ID NO: 107 and a VL sequence of SEQ ID NO: 111; 
(c) a VH sequence of SEQ ID NO: 108 and a VL sequence of SEQ ID NO: 111; 
(d) a VH sequence of SEQ ID NO: 109 and a VL sequence of SEQ ID NO: 111; 
(e) a VH sequence of SEQ ID N0:109 and a VL sequence of SEQ ID NO:l 12; 
(f) a VH sequence of SEQ ID NO: 109 and a VL sequence of SEQ ID NO: 113; or 
(g) a VH sequence of SEQ ID NO: 110 and a VL sequence of SEQ ID NO: 113. 

4. The use according to any one of claims 1 to 3, wherein the antibody comprises 
a heavy chain constant region comprising the amino acid sequence of SEQ ID NO: 114 
and a light chain constant region comprising the amino acid sequence of SEQ ID NO: 
38. 

5. The use according to any one of claims 1 to 4, wherein the antibody is a full 
length IgGl antibody or a full length IgG4 antibody. 


