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constant region of IgG4 comprises amino acid residue Q at position 297. In certain examples, 

the constant region of IgG4 comprises amino acid residue A at position 297. 

 In some examples, the fragment comprises at least a Fab fragment.  In some 

examples, the antibody or fragment is a monoclonal antibody or fragment thereof.  In some 

examples, the antibody or fragment is a chimeric or humanized antibody or fragment thereof, 

comprising human light chain and heavy chain constant regions.  In some examples, the 

antibody or fragment is PEGylated.  In some examples, the antibody or fragment is a 

PEGylated Fab fragment.  

 In another aspect, the disclosure provides for an isolated, synthetic or 

recombinant nucleic acid comprising a nucleic acid sequence encoding any of the antibodies 

or fragments disclosed herein.  In another aspect, the disclosure provides a vector comprising 

the nucleic acid as described herein, optionally wherein the vector is an AAV vector, further 

optionally wherein the AAV vector is selected from the group consisting of: AAV1, AAV2, 

AAV3, AAV4, AAV5, AAV6, AAV7, AAV8, AAV9, AAV10, AAV11, and AAV12. In 

some examples, the disclosure provides for a vector comprising any of the nucleic acids 

disclosed herein.  In some examples, the vector is an AAV vector.  In some examples, the 

AAV vector is selected from the group consisting of: AAV1, AAV2, AAV3, AAV4, AAV5, 

AAV6, AAV7, AAV8, AAV9, AAV10, AAV11, and AAV12.  

 In yet another aspect, the disclosure provides for a recombinant cell 

comprising any of the nucleic acids disclosed herein or any of the vectors disclosed herein.   

 In another aspect, the disclosure provides for a pharmaceutical composition 

comprising the antibody or fragment as described herein, or the vector as described herein, 

and a pharmaceutically acceptable carrier, diluent and/or excipient. In some examples, the 

disclosure provides for a pharmaceutical composition comprising any of the antibodies or 

fragments disclosed herein, any of the nucleic acids disclosed herein, any of the vectors 

disclosed herein or any of the recombinant cells disclosed herein, and a pharmaceutically 

acceptable carrier, diluent and/or excipient.   

 In a further aspect, the disclosure provides for the antibody or fragment as 

described herein, the vector as described herein, or the pharmaceutical composition as 

described herein for use in therapy. In some examples, the disclosure provides for any of the 

antibodies or fragments disclosed herein, any of the nucleic acids disclosed herein, any of the 

vectors disclosed herein for use in therapy.  In some examples, the disclosure provides for 

any of the antibodies or fragments disclosed herein, any of the nucleic acids disclosed herein, 

or any of the vectors disclosed herein for use in inhibiting alternative complement activation.  
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 In a further aspect, the disclosure provides for a use of the antibody or 

fragment as described herein, the vector as described herein, or the pharmaceutical 

composition as described herein in the preparation of a medicament for the treatment, 

alleviation or prevention of a disorder associated with alternative pathway complement 

activation, wherein the disorder is selected from the group consisting of atypical hemolytic 

uremic syndrome (aHUS), paroxysmal nocturnal hemoglobinuria (PNH), age-related macular 

degeneration (AMD), membranoproliferative glomerulonephritis (MPGN) and IgA 

Nephropathy. In some examples, the disclosure provides for a use of any of the antibodies or 

fragments disclosed herein, any of the nucleic acids disclosed herein, or any of the vectors 

disclosed herein for the preparation of a medicament for the treatment, alleviation or 

prevention of a disorder associated with alternative pathway complement activation.  In some 

examples, the disorder is selected from the group consisting of atypical hemolytic uremic 

syndrome (aHUS), paroxysmal nocturnal hemoglobinuria (PNH), age-related macular 

degeneration (AMD), membranoproliferative glomerulonephritis (MPGN) and IgA 

Nephropathy.  

 In some examples, the disclosure provides for a method for treating, 

alleviating, or preventing a disorder associated with alternative pathway complement 

activation comprising administering to an individual in need thereof a therapeutically 

effective amount of any of the antibodies or fragments disclosed herein, any of the nucleic 

acids disclosed herein, any of the vectors disclosed herein, or any of the pharmaceutical 

compositions disclosed herein.  In some examples, the disorder is selected from the group 

consisting of atypical hemolytic uremic syndrome (aHUS), paroxysmal nocturnal 

hemoglobinuria (PNH), age-related macular degeneration (AMD), membranoproliferative 

glomerulonephritis (MPGN), and IgA Nephropathy. 

 In some examples, the disclosure provides for a method for inhibiting 

alternative complement activation comprising administering to a subject any of the antibodies 

or fragments disclosed herein, any of the nucleic acids disclosed herein, any of the vectors 

disclosed herein, or any of the pharmaceutical compositions disclosed herein.  

 In a further aspect, the disclosure provides for a method for producing an 

isolated, synthetic or recombinant antibody or an antigen binding fragment thereof, the 

method comprising providing a cell with the nucleic acid as described herein or the vector as 

described herein, and allowing the cell to translate the nucleic acid sequence comprised by 

the nucleic acid or vector, thereby producing the antibody or fragment. In some examples, the 
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disclosure provides for a method for producing any of the antibodies or fragments disclosed 

herein, the method comprising providing a cell with any of the nucleic acids disclosed herein 

or any of the vectors disclosed herein, and allowing the cell to translate the nucleic acid 

sequence comprised by the nucleic acid or vector, thereby producing the antibody or 

fragment.  In some examples, the method further comprises harvesting, purifying and/or 

isolating the antibody or fragment. 

 

DETAILED DESCRIPTION OF THE DISCLOSURE 

 A.  General Techniques and Definitions 

 Unless otherwise defined herein, scientific and technical terms recited herein 

shall have the meanings that are commonly understood by those of ordinary skill in the art.  

Generally, nomenclature used in connection with, and techniques of, pharmacology, cell and
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CLAIMS  

WHAT IS CLAIMED IS: 

 

1. An isolated, synthetic or recombinant antibody or an antigen binding fragment thereof 

that specifically binds to complement control protein domain 18 (CCP18) of factor H (FH) 

comprising:  

- a light chain CDR1 sequence comprising the sequence SSVTY (SEQ ID NO: 1) or the 

sequence TSVTY (SEQ ID NO: 13),  

- a light chain CDR2 sequence comprising the sequence ATS (SEQ ID NO: 2) or the 

sequence ASS (SEQ ID NO: 14),  

- a light chain CDR3 sequence comprising the sequence QHRSSSNPLT (SEQ ID NO: 

3), 

- a heavy chain CDR1 sequence comprising the sequence GFSLTNYG (SEQ ID NO: 5),  

- a heavy chain CDR2 sequence comprising the sequence VWSGGTT (SEQ ID NO: 6) 

or the sequence of IWSGGTT (SEQ ID NO: 10), and 

- a heavy chain CDR3 sequence comprising the sequence ARNFGNYAMDY (SEQ ID 

NO: 7) or the sequence ARNFGNYAMDF (SEQ ID NO: 11). 

 

2. The antibody or fragment according to claim 1, comprising: 

- a light chain CDR1 sequence comprising the sequence SSVTY (SEQ ID NO: 1),  

- a light chain CDR2 sequence comprising the sequence ATS (SEQ ID NO: 2), 

- a light chain CDR3 sequence comprising the sequence QHRSSSNPLT (SEQ ID NO: 

3),   

- a heavy chain CDR1 sequence comprising the sequence GFSLTNYG (SEQ ID NO: 5),  

- a heavy chain CDR2 sequence comprising the sequence IWSGGTT (SEQ ID NO: 10), 

and 

- a heavy chain CDR3 sequence comprising the sequence ARNFGNYAMDF (SEQ ID 

NO: 11). 

 

3. The antibody or fragment according to claim 1, comprising: 

- a light chain CDR1 sequence comprising the sequence SSVTY (SEQ ID NO: 1),  

- a light chain CDR2 sequence comprising the sequence ATS (SEQ ID NO: 2), 

- a light chain CDR3 sequence comprising the sequence QHRSSSNPLT (SEQ ID NO: 

3),   
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- a heavy chain CDR1 sequence comprising the sequence GFSLTNYG (SEQ ID NO: 5),  

- a heavy chain CDR2 sequence comprising the sequence VWSGGTT (SEQ ID NO: 6), 

and 

- a heavy chain CDR3 sequence comprising the sequence ARNFGNYAMDY (SEQ ID 

NO: 7). 

 

4. The antibody or fragment according to claim 1, comprising: 

- a light chain CDR1 sequence comprising the sequence TSVTY (SEQ ID NO: 13),  

- a light chain CDR2 sequence comprising the sequence ASS (SEQ ID NO: 14), 

- a light chain CDR3 sequence comprising the sequence QHRSSSNPLT (SEQ ID NO: 

3),   

- a heavy chain CDR1 sequence comprising the sequence GFSLTNYG (SEQ ID NO: 5),  

- a heavy chain CDR2 sequence comprising the sequence VWSGGTT (SEQ ID NO: 6), 

and 

- a heavy chain CDR3 sequence having the sequence ARNFGNYAMDY (SEQ ID NO: 

7). 

 

5. The antibody or fragment according to claim 1, comprising: 

- a light chain CDR1 sequence comprising the sequence TSVTY (SEQ ID NO: 13),  

- a light chain CDR2 sequence comprising the sequence ASS (SEQ ID NO: 14), 

- a light chain CDR3 sequence comprising the sequence QHRSSSNPLT (SEQ ID NO: 

3),   

- a heavy chain CDR1 sequence comprising the sequence GFSLTNYG (SEQ ID NO: 5),  

- a heavy chain CDR2 sequence comprising the sequence IWSGGTT (SEQ ID NO: 10), 

and 

- a heavy chain CDR3 sequence comprising the sequence ARNFGNYAMDF (SEQ ID 

NO: 11). 

 

6. The antibody or fragment according to any one of claims 1-5, wherein:  

 (a) the antibody or fragment has a binding affinity for FH with a KD of 2.5 x 10-8 

M or less and/or a binding affinity for a FH fragment comprised of CCP18-20 with a KD of 

0.1 x 10-9 M or less, or wherein the antibody or fragment has a binding affinity for FH with a 

KD of 1.25 x 10-8 M or less and/or a binding affinity for a FH fragment comprised of CCP18-
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20 with a KD of 0.04 x 10-9 M or less; and/or 

 (b) the antibody or fragment has a binding affinity for FH with a KD of 2.5 x 10-8 

M or less and/or a binding affinity for a FH fragment comprised of CCP18-20 with a KD of 

0.1 x 10-9 M or less, or wherein the antibody or fragment has a binding affinity for FH with a 

KD of 0.6 x 10-8 M or less and/or a binding affinity for a FH fragment comprised of CCP18-

20 with a KD of 0.6 x 10-11 M or less. 

 

7. The antibody or fragment according to any one of claims 1-6, wherein the antibody or 

fragment: 

- inhibits C3 deposition on lipopolysaccharide in vitro with an IC50 value of 38 nM or less, 

such as with an IC50 value of 30 nM or less, in the presence of 10% (v/v) serum; and/or  

- inhibits hemolytic activity in vitro with an IC50 value of 150 nM or less, such as with an 

IC50 value of 130 nM or less, in the presence of 10% (v/v) serum; and/or 

- decreases KD (increases binding affinity) of FH for C3b in vitro to at most 2 µM and/or 

increases binding affinity of FH for C3b in vitro by at least 3-fold.  

 

8. The antibody or fragment according to any one of claims 1-7, comprising: 

- a variable light chain sequence comprising the sequence of SEQ ID NO: 4 or SEQ ID 

NO: 16, and 

- a variable heavy chain sequence comprising the sequence of SEQ ID NO: 8 or SEQ 

ID NO: 12. 

 

9. The antibody or fragment according to any one of claims 1 to 8, wherein the antibody 

or fragment potentiates FH activity, optionally wherein the FH activity is inhibition of 

alternative complement activation, further optionally wherein inhibition of alternative 

complement activation comprises: 

- an inhibition of hemolytic activity, 

- an inhibition of C3b deposition, and/or 

- an increase of binding of FH to C3b, iC3b and/or C3d. 

 

10. The antibody or fragment according to any one of claims 1 to 9, wherein the antibody 

or fragment comprises:  

 (a) an immunoglobulin heavy chain variable region and an immunoglobulin light 
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chain variable region, and further comprises an immunoglobulin heavy chain constant region 

and an immunoglobulin light chain constant region; and/or 

 (b) a Fab fragment. 

 

11. The antibody or fragment according to any one of claims 1 to 10, wherein the 

antibody or fragment is monoclonal. 

 

12.  The antibody or fragment according to any one of claims 1 to 11, wherein the 

antibody or fragment comprises human light chain and heavy chain constant regions. 

 

13. The antibody or fragment according to claim 12, wherein the constant regions 

comprise the Fc domain of human IgG4.  

 

14. The antibody or fragment according to claim 13, wherein the Fc domain of human 

IgG4 comprises amino acid residue Ala or Gln at position 297.  

 

15. The antibody or fragment according to any one of claims 1-14, wherein the antibody 

or fragment is PEGylated, optionally the antibody or fragment is a PEGylated Fab fragment.   

 

16. An isolated, synthetic or recombinant nucleic acid comprising a nucleic acid sequence 

encoding the antibody or fragment according to any one of claims 1 to 15. 

 

17. A vector comprising the nucleic acid according to claim 16, optionally wherein the 

vector is an AAV vector, further optionally wherein the AAV vector is selected from the 

group consisting of: AAV1, AAV2, AAV3, AAV4, AAV5, AAV6, AAV7, AAV8, AAV9, 

AAV10, AAV11, and AAV12. 

 

18. A recombinant cell comprising the nucleic acid according to claim 16 or the vector 

according to claim 17. 

 

19. A pharmaceutical composition comprising the antibody or fragment according to any 

one of claims 1 to 15, or the vector according to claim 17, and a pharmaceutically acceptable 

carrier, diluent and/or excipient. 



69 

 

20. The antibody or fragment according to any one of claims 1 to 15, the vector according 

to claim 17, or the pharmaceutical composition according to claim 19 for use in therapy.  

 

21. Use of the antibody or fragment according to any one of claims 1 to 15, the vector 

according to claim 17, or the pharmaceutical composition according to claim 19 in the 

preparation of a medicament for the treatment, alleviation or prevention of a disorder 

associated with alternative pathway complement activation, wherein the disorder is selected 

from the group consisting of atypical hemolytic uremic syndrome (aHUS), paroxysmal 

nocturnal hemoglobinuria (PNH), age-related macular degeneration (AMD), 

membranoproliferative glomerulonephritis (MPGN) and IgA Nephropathy. 

 

22. A method for producing an isolated, synthetic or recombinant antibody or an antigen 

binding fragment thereof, the method comprising providing a cell with the nucleic acid 

according to claim 16 or the vector according to claim 17, and allowing the cell to translate 

the nucleic acid sequence comprised by the nucleic acid or vector, thereby producing the 

antibody or fragment. 

 

23. The method according to claim 22, further comprising harvesting, purifying and/or 

isolating the antibody or fragment. 




