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Claims 

1. An antibody with pH dependent binding which specifically binds an antigen with higher 

affinity at pH 7.4 than at pH 6.0, wherein the Ko ratio and the koff  ratio at pH 6.0/pH 7.4 and at 25°C is 

more than, or ranges between 8,10, 16, or more, and wherein the antigen is soluble and not 

membrane bound and the antibody has reduced plasma clearance in vivo when exposed to said 

antigen as compared to an antibody without pH dependent binding that has a similar affinity 	r the 

antigen at pH 7.4, but has a comparable Ko  and/or koff  ratio at pH 6.0/pH 7.4 that is less that 2. 

2. An antibody with pH dependent binding which specifically binds an antigen wit. higher 

affinity at pH 7.4 than at pH 6.0, wherein the Ko  ratio and/or the koff  ratio at pH 6.0/p 	7.4 and at 

25°C is more than, or ranges between, 2, 3, 4, 8, 10, 16, or more, wherein the anti: n is IgE, DKK1 or 

C5, and wherein the decrease in the in vivo amount of non-antibody bound anti; -n is prolonged 

when exposed to said antibody as compared to an antibody without pH depe • ent binding that has 

a similar affinity for the antigen at pH 7.4, but has a comparable Ko and/or 	• ff ratio at pH 6.0/p1-1 7.4 

that is less than 2. 

3. The antibody as claimed In any one of claims 1-2, wherein the Ko  ratio or koff  ratio at pH 

6.0/pH 7.4 is more than, or ranges between, 20, 30, 40 or 100 or 	• e. 

4. The antibody as claimed in any one of claims 1-3, whey- in the binding of the antibody to the 

antigen at pH 7.4 has a Ko  of about 0.01 nM to about 100 n 	. 

5. The antibody as claimed in claim 4, wherein the • inding of the antibody to the antigen at pH 

7.4 has a Ko  of about 0.1 nM to about 10 nM. 

6. The antibody as claimed in any of claims 	5, wherein the binding of the antibody to the 

antigen at pH 7.4 has a koff  of about 1x10E-4 s- 	o about 1x10E-1 s-1. 

7. The antibody as claimed in claim 6 	herein the binding of the antibody to the antigen at pH 

7.4 has a koff of about 1x10E-3 s-1 to abr. ut 1x10E-1 s-1. 

8. The antibody as claimed in . y one of claims 1 and 3-7, wherein the antigen is PCSK9. 

9. The antibody as claime • n claim 2, wherein the Ko ranges between 1.0 nM to about 10 nM 

or between 1.0 nM to about 	40 nM. 

10. Use of an antibo• , in the preparation of a medicament to be used for extending the interval 

dosing and/or decreasi - g the therapeutic dose during the treatment of a patient with a therapeutic 

antibody, wherein t - medicament comprises a therapeutically effective amount of the antibody of 

any of claims 1-9 . d 14-20. 

11. A me 	od of making an antibody as claimed in any one of claims 1-9 and 14-20, the 

antibody h. ing a prolonged half-life and/or pharmacodynamic effect by regulating antibody 

binding . 	inity in a pH dependent manner, said method comprising selecting for antibody CDR 

histidil - residues or other residues that optimize the microenvironment affecting pKa, such that 

anti ody antigen binding has a Ko  ratio and/or koff ratio at pH 6.0/pH7.4 that is more than, or ranges 

br ween, 2, 3, 4, 8, 10, 16, or more. 
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12. An antibody library enriched for histidines in CDR residues or other residues that optimize 

the microenvironment affecting pKa. 

13. The method of claim 14, further comprising mutagenizing the antibody to achieve antibody 

affinity with a KD at pH 7.4 of at least 100 nM. 

14. An isolated antibody which specifically binds to PCSK9 and comprises a heavy chain va able 

region (VH) complementary determining region one (CDR1), a VH CDR2, and a VH CDR3 fro 	the VH 

amino acid sequence shown in SEQ ID NO: 4 or 5. 

15. The isolated antibody of claim 14, further comprising the light chain variable r •gion (VI) 

CDR1, CDR2, and CDR3 of the VL amino acid sequence shown in SEQ ID NO: 3. 

16. The isolated antibody of claim 15 , wherein the VH CDR1 has the amino . cid sequence 

shown in SEQ ID NO:6, the VH CDR2 has the amino acid sequence shown in S'Q ID NO: 7, the VH 

CDR3 has the amino acid sequence shown in SEQ ID NO: 8 or 9, the VL CD • 	has the amino acid 

sequence shown in SEQ ID NO: 10, the VI CDR2 has the amino add seq -nce shown in SEQ ID NO: 

11, and the VL CDR3 has the amino acid sequence shown in SEQ ID N9: 12. 

17. The isolated antibody of claim 16, wherein the VII CDR3 	.s the amino acid sequence of SEQ 

ID NO: 9. 

18. The isolated antibody of claim 17, wherein the VII 	•gion comprises SEQ ID NO: 4 or SEQ ID 

NO: 5 and the VL region comprises SEQ ID NO: 3. 

19. The isolated antibody of claim 18, wherein t - VH region comprises SEQ ID NO: 5. 

20. An isolated antibody or antigen-binding Portion thereof, encoded by the plasmid deposited 

at the ATCC and having ATCC Accession No. PT -10547, or PTA-10548, and/or PTA-10549. 

21. A pharmaceutical composition co ' prising a therapeutically effective amount of the 

antibody of any of claims 1-20. 

22. A host cell that recombinan 	produces the antibody of any of claims 1-20. 

23. An isolated nucleic acid 	ncoding the antibody of any of claims 1-20. 

24. An isolated plasmid •s deposited at the ATCC and having ATCC Accession No. PTA-10547, or 

PTA-10548, and/or PTA-10 49. 

25. Use of the an 	•ody of any one of claims 9 and 14-20 in the preparation of a medicament for 

reducing a level of 	• -cholesterol in blood of a subject in need thereof. 

26. An iso .. ed antibody with pH dependent binding which specifically binds an antigen with 

higher affini 	at pH 7.4 than at pH 6.0, wherein at least one histidine substitution has been 

engineere • into one or more CORs of said antibody as compared to its template antibody, wherein 

the anti • •dy with pH dependent binding has a KD  ratio and/or the k•ff  ratio at pH 6.0/pH 7.4 and at 

25°C 	at is more than, or ranges between 3, 4, 8, 10,16, or more, and wherein the antigen is 

so 	• e and not membrane bound and the antibody with pH dependent binding has reduced plasma 

c -arance in vivo when exposed to said antigen as compared to its template antibody that has a 
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similar affinity for the antigen at pH 7.4, but has a comparable Ku  and/or koff  ratio at pH 6.0/pH 7.4 

and at 25°C that is less than 3. 

27. The antibody of claim 26, wherein at least two histidine substitutions have been engineered int 

one or more CDRs of said antibody as compared to its template antibody. 

28. The antibody of claim 27, wherein at least three histidine substitutions have been engine red 

into one or more CDRs of said antibody as compared to its template antibody. 

29. The antibody of any of claims 1-6, wherein the half life (T1/2) of antibody antigen el sociation at 

pH 6.0 is less than 10 minutes. 
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Claims 

1. An invention not claimed in any divisional application. 


