
WHAT IS CLAIMED IS: 

1. A monoclonal antibody or fragment thereof that competes for binding to human 

PCSK9 with: 

(a) an antibody comprising a heavy chain variable region of the amino acid sequence 

in SEQ ID NO: 49; and a light chain variable region of the amino acid se. ence in 

SEQ ID NO: 23; or 

(b) an antibody comprising a heavy chain variable region of the am o add sequence 

iri SEQ ID NO: 67; and a light chain variable region of the amino z cid sequence in 

SEQ ID NO: 12, 

and wherein said monoclonal antibody or fragment thereo is neutralizing in that an 

excess of said monoclonal antibody or fragment there 	is capable of reducing the 

quantity of human PCSK9 bound to LDLR in an in vitt-,  competitive binding assay. 

2. A monoclonal antibody or fragment thereof that • nds to human PCSK9, wherein the 

monoclonal antibody or fragment thereof, wh- 	bound to human PCSK9, is 

positioned 8 angstroms or less from at leas one of the following residues of human 

PCSK9 (numbering in reference to SEQ a NO: 3): 

S153, 1154, P155, R194, D238, A239 	369, S372, D374, C375, T377, C378, F379, 

V380, S381, W156, N157, L158, E 	9, H193, E195, H229, 8237, G240, K243, 

D367, 1368, G370, A371, S373, 	376, Q382, W72, F150, A151, Q152, T214, R215, 

F216, H217, A220, S221, K2 	, S225, H226, C255, Q256, G257, K258, N317, F318, 

T347, L348, G349, T350, 	51, E366, S383, G384, K69, D70, P71, S148, V149, 

D186, T187, E211, D21 , G213, R218, Q219, C223, D224, G227, L253, N254, 

G259, P288, A290, G 91, G316, R319, Y325, V346, G352, T353, G365, T385, 

S386, Q387, S188 	189, Q190, S191, D192, E197, G198, R199, V200, 1196, M201, 

V202, T228, S2 	, G236, G244, or M247; 

wherein said 	onoclonal antibody or fragment thereof is neutralizing in that an 

excess of ,:-. id monoclonal antibody or fragment thereof is capable of reducing the 

quantity if human PCSK9 bound to LDLR in an in vitro competitive binding assay. 

3. Th 	monoclonal antibody or fragment thereof of claim 2, wherein the monoclonal 

- ntibody or fragment thereof, when bound to human PCSK9, is positioned 8 

angstroms or less from at least one of the following residues of human PCSK9 

(numbering in reference to SEQ ID NO: 3): 
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S153, 1154, P155, R194, D238, A239, 1369, S372, D374, C375, T377, C378, F379, 

V380, S381, W156, N157, L158, E159, H193, El 95, H229, R237, G240, K2,4 

D367, 1368, G370, A371, S373, S376, or Q382. 

4.  The monoclonal antibody or fragment thereof of claim 2, wherein the mono,  onal 

antibody is positioned 5 angstroms or less from at least one of the folio 	g residues 

of human PCSK9 (numbering in reference to SEQ ID NO: 3): 

S153, 1154, P155, R194, D238, A239, 1369, S372, D374, C375, T 	7, C378, F379, 

V380, or S381. 

5.  The monoclonal antibody or fragment thereof of any one o claims 2 to 4, wherein the 

monoclonal antibody or fragment thereof, when bound , human PCSK9, is 

positioned within the recited distances from at least 	o, three, four, five, six, seven, 

eight, nine, ten, eleven, twelve, thirteen, or more o said residues of human PCSK9. 

6.  An antigen binding protein, wherein said anti en binding protein specifically binds to 

human PCSK9 and is neutralizing in that . 	excess of said antigen binding protein is 

capable of reducing the quantity of hu 	.n PCSK9 bound to LDLR in an in vitro 

competitive binding assay, said anti. -n binding protein comprising either: 

(i) 	a combination of a light c 	in variable domain and a heavy chain variable 

domain selected from the grou r• of combinations consisting of: 

a light chain v riable domain having a sequence with at least 90% 

identity to SEQ ID 	0: 9 and a heavy chain variable domain having a 

sequence with - least 90% identity to SEQ ID NO: 71; 

a ligh chain variable domain having a sequence with at least 90% 

identity to • EQ ID NO: 10 and a heavy chain variable domain having a 

segue 	e with at least 90% identity to SEQ ID NO: 72; 

a light chain variable domain having a sequence with at least 90% 

'd ntity to SEQ ID NO: 12 and a heavy chain variable domain having a 

sequence with at least 90% identity to SEQ ID NO: 67; 

a light chain variable domain having a sequence with at least 90% 

/ identity to SEQ ID NO: 13 and a heavy chain variable domain having a 

sequence with at least 90% identity to SEQ ID NO: 87; 

507 



a light chain variable domain having a sequence with at least 90% 

identity to SEQ ID NO: 16 and a heavy chain variable domain having 

sequence with at least 90% identity to SEQ ID NO: 52; 

a light chain variable domain having a sequence with at least 

identity to SEQ ID NO: 17 and a heavy chain variable domain havi • 

sequence with at least 90% identity to SEQ ID NO: 51; 

a 

• '4 

a light chain variable domain having a sequence with - least 90% 

identity to SEQ ID NO: 20 and a heavy chain variable dom- n having 

sequence with at least 90% identity to SEQ ID NO: 54; 

a 

a light chain variable domain having a sequen 	with at least 90% 

identity to SEQ ID NO: 21 and a heavy chain varia e domain having 

sequence with at least 90% identity to SEQ ID 	: 55; 

a 

a light chain variable domain having a equence with at least 90% 

identity to SEQ ID NO: 22 and a heavy ch ' 	variable domain having 

sequence with at least 90% identity to S Q ID NO: 56; 

a light chain variable domain 	ving a sequence with at least 

a 

90% 

identity to SEQ ID NO: 23, and a 	avy chain variable domain having 

sequence with at least 90% ide 	ity to SEQ ID NO: 49; 

a light chain variable 	main having a sequence with at least 

a 

90% 

identity to SEQ ID NO: 24 nd a heavy chain variable domain having 

sequence with at least 	% identity to SEQ ID NO: 57; 

a light chain v riable domain having a sequence with at least 

a 

90% 

identity to SEQ ID 	0: 26 and a heavy chain variable domain having 

sequence with 	least 90% identity to SEQ ID NO: 50; 

a ligh chain variable domain having a sequence with at least 

a 

90% 

identity to 	EQ ID NO: 30 and a heavy chain variable domain having 

segue 	e with at least 90% identity to SEQ ID NO: 64; 

a light chain variable domain having a sequence with at least 

a 

90% 

id ntity to SEQ ID NO: 31 and a heavy chain variable domain having 

equence with at least 90% identity to SEQ ID NO: 62; 

a light chain variable domain having a sequence with at least 

a 

90% 

identity to SEQ ID NO: 33 and a heavy chain variable domain having 

sequence with at least 90% identity to SEQ ID NO: 65; 
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a light chain variable domain having a sequence with at least 90% 

identity to SEQ ID NO: 35 and a heavy chain variable domain having a 

sequence with at least 90% identity to SEQ ID NO: 79; 

a light chain variable domain having a sequence with at least 90% 

identity to SEQ ID NO: 36 and a heavy chain variable domain havin 	a 

sequence with at least 90% identity to SEQ ID NO: 80; 

a light chain variable domain having a sequence with at ,ast 90% 

identity to SEQ ID NO: 37 and a heavy chain variable domai having a 

sequence with at least 90% identity to SEQ ID NO: 76; 

a light chain variable domain having a sequence with at least 90% 

identity to SEQ ID NO: 38 and a heavy chain variabl 	domain having a 

sequence with at least 90% identity to SEQ ID N • . 77; 

a light chain variable domain having a 	-quence with at least 90% 

identity to SEQ ID NO: 39 and a heavy chai, variable domain having a 

sequence with at least 90% identity to S 	• ID NO: 78; 

a light chain variable domain h. ing a sequence with at least 90% 

Identity to SEQ ID NO: 40 and a he 	chain variable domain having a 

sequence with at least 90% iden 	to SEQ ID NO: 83; 

a light chain variable d 	ain having a sequence with at least 90% 

identity to SEQ ID NO: 461 end a heavy chain variable domain having a 

sequence with at least 90  Vo identity to SEQ ID NO: 459; 

a light chain v- able domain having a sequence with at least 90% 

identity to SEQ ID 	0: 465, and a heavy chain variable domain having a 

sequence with 	east 90% identity to SEQ ID NO: 463; 

a ligh 	hairs variable domain having a sequence with at least 90% 

identity to 	Q ID NO: 473 and a heavy chain variable domain having a 

sequen 	with at least 90% identity to SEQ ID NO:471; 

a light chain variable domain having a sequence with at least 90% 

id 	tity to SEQ ID NO: 477 and a heavy chain variable domain having a 

equence with at least 90% identity to SEQ ID NO:475; 

a light chain variable domain having a sequence with at least 90% 

Identity to SEQ ID NO: 485 and a heavy chain variable domain having a 

sequence with at least 90% identity to SEQ ID NO:483; 

(ii) 	a heavy chain complementarity determining region (CDR) of the CDRH1 

sequence in SEQ ID NO: 49, a CDRH2 of the CDRH2 sequence in SEQ ID NO: 

509 
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and a CDRH3 of the CDRH3 sequence in SEQ ID NO; 49, and a light chain CDRL1 

of the CDRL1 sequence in SEQ ID NO: 23, a CDRL2 of the CDRL2 sequence in 

SEQ ID NO: 23, and a CDRL3 of the CDRL3 sequence in SEQ ID NO: 23; 

(iii) a heavy chain complementarity determining region (CDR) of the CDR 	1 

sequence in SEQ ID NO: 51, a CDRH2 of the CDRH2 sequence in SEQ I 	NO: 51, 

and a CDRH3 of the CDRH3 sequence in SEQ ID NO: 51, and a light c ain CDRL1 

of the CDRL1 sequence in SEQ ID NO: 17, a CDRL2 of the CDRL2 	quence in 

SEQ ID NO: 17, and a CDRL3 of the CDRL3 sequence in SEQ ID 	0: 17; or 

(iv) a heavy chain complementarity determining region (CD 	of the CDRH1 

sequence in SEQ ID NO: 459, a CDRH2 of the CDRH2 sequ nce in SEQ ID NO: 

459, and a CDRH3 of the CDRH3 sequence in SEQ ID N /• 459, and a light chain 

CDRL1 of the CDRL1 sequence in SEQ ID NO: 461, a 	DRL2 of the CDRL2 

sequence in SEQ ID NO: 461, and a CDRL3 of the 	RL3 sequence in SEQ ID NO: 

461. 

7. An antigen binding protein, wherein said anti en binding protein comprises: 

(a) a light chain variable domain com 	ising the amino acid sequence of SEQ ID 

NO: 23, and a heavy chain variable do 	ain comprising the amino acid sequence of 

SEQ ID NO: 49; or 	 , 

(b) a light chain variable domain
/ 
 comprising the amino acid sequence of SEQ ID 

NO: 23, wherein the first residue' is a glutamic acid instead of a glutamine, and a / 
heavy chain variable domain/comprising the amino acid sequence of SEQ ID NO: 49, 

wherein the first residue isla glutamic acid instead of a glutamine. 

8. 	The antigen binding/  Protein of Claim 6, wherein the light chain variable domain and 
7 

the heavy chain variable/domain are selected from the group of combinations consisting of: 

a light chain variable 	main having the sequence set forth in SEQ ID NO: 10 and a heavy 96 

chain variable doma ( n having the sequence set forth in SEQ ID NO: 72; a light chain variable 

domain having t 	sequence set forth in SEQ ID NO: 12 and a heavy chain variable domain 

having the se 	ence set forth in SEQ ID NO: 67; a light chain variable domain having the 

sequence 	t forth in SEQ ID NO: 17 and a heavy chain variable domain having the 

sequence '"set forth in SEQ ID NO: 51; a light chain variable domain having the sequence set 

forth i 	SEQ ID NO: 23, and a heavy chain variable domain having the sequence set forth in 

SE 	ID NO: 49; a light chain variable domain having the sequence set forth in SEQ ID NO: 

3,s and a heavy chain variable domain having the sequence set forth in SEQ ID NO: 79; a 
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light chain variable domain having the sequence set forth in SEQ ID NO: 461 and a heavy 

chain variable domain having the sequence set forth in SEQ ID NO: 459; and a light ch in 

variable domain having the sequence set forth in SEQ ID NO: 465, and a heavy 	ain 

variable domain having the sequence set forth in SEQ ID NO: 463; a light chain 	ariable 

domain having the sequence set forth in SEQ ID NO: 485 and a heavy ch 	variable 

domain having the sequence set forth in SEQ ID NO:483, wherein the a 	gen binding 

protein specifically binds to the PCSK9. 

9. An antigen binding protein comprising: 

a heavy chain complementarity determining region (CDR) of the CP -H1 sequence in SEQ 

ID NO: 49, a CDRH2 of the CDRH2 sequence in SEQ ID NO-  49, and a CDRH3 of the 

CDRH3 sequence in SEQ ID NO: 49, and a light chain CDR 	of the CDRL1 sequence in 

SEQ ID NO:23, a CDRL2 of the CDRL2 sequence in SEQ • NO:23, and a CDRL3 of the 

CDRL3 sequence in SEQ ID NO:23, wherein the antigen 4 nding protein specifically binds to 

human PCSK9 and is neutralizing in that an excess of antigen binding protein is capable of 

reducing the quantity of human PCSK9 bound to 	• LR in an in vitro competitive binding 

assay. 

10. An antigen binding protein comprisin : 

a heavy chain complementarity determin g region (CDR) of the CDRH1 sequence in SEQ 

ID NO:51, a CDRH2 of the CDRH2 :equence in SEQ ID NO: 51, and a CDRH3 of the 

CDRH3 sequence in SEQ ID NO: 	, and a light chain CDRL1 of the CDRL1 sequence in 

SEQ ID NO:17, a CDRL2 of the 	DRL2 sequence in SEQ ID NO:17, and a CDRL3 of the 

CDRL3 sequence in SEQ ID 	•:17, wherein the antigen binding protein specifically binds to 

human PCSK9 and is neutr,  - izing in that an excess of antigen binding protein is capable of 

reducing the quantity of 	uman PCSK9 bound to LDLR in an in vitro competitive binding 

assay. 

11. An antige P binding protein comprising: 

a heavy chain omplementarity determining region (CDR) of the CDRH1 sequence in SEQ 

ID NO: 459 a CDRH2 of the CDRH2 sequence in SEQ ID NO: 459, and a CDRH3 of the 

CDRH3 	-quence in SEQ ID NO: 459, and a light chain CDRL1 of the CDRL1 sequence in 

SEQ I ri NO:461, a CDRL2 of the CDRL2 sequence in SEQ ID NO:461, and a CDRL3 of the 

CD r 3 sequence in SEQ ID NO:461, wherein the antigen binding protein specifically binds 

t. human PCSK9 and is neutralizing in that an excess of antigen binding protein is capable 
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of reducing the quantity of human PCSK9 bound to LDLR in an in vitro competitive binding 

assay. 

12. The antigen binding protein of claim 9, wherein the antigen binding protein co 	rises 

all six of the following amino acid sequences: SEQ ID NO: 308, SEQ ID NO: 175/SEQ ID 

NO: 180, SEQ ID NO: 158, SEQ ID NO: 162, and SEQ ID NO: 395. 

13. The antigen binding protein of claim 9, wherein the antigen binding ,irotein comprises 

all six of the following amino acid sequences: SEQ ID NO: 368, SEQ 'a NO: 175, SEQ ID 

NO: 180, SEQ ID NO: 158, SEQ ID NO: 162, and SEQ ID NO: 395. 

14. The antigen 	binding 	protein 	of claim 9, wherein t 	antigen 	binding 	protein 

comprises: a CDRH1 comprising SEQ ID NO: 308, a CDRH 	comprising SEQ ID NO: 175, 

and a CDRH3 comprising SEQ ID NO: 180, and a CDRL comprising SEQ ID NO: 158, a 

CDRL2 comprising SEQ ID NO: 162, and a CDRL3 co 	arising SEQ ID NO: 395. 

15. The antigen 	binding protein 	of claim 	e, wherein the antigen binding 	protein 

comprises: a CDRH1 comprising SEQ ID NO: 	;8, a CDRH2 comprising SEQ ID NO: 175, 

and a CDRH3 comprising SEQ ID NO: 180, - nd a CDRL1 comprising SEQ ID NO: 158, a 

CDRL2 comprising SEQ ID NO: 162, and - CDRL3 comprising SEQ ID NO: 395. 

16. The antigen binding protein if claim 9 comprising a light chain variable domain 

comprising the amino acid segue 	- of SEQ ID NO:23, and a heavy chain variable domain 

comprising the amino acid sequ nce of SEQ ID NO:49. 

17. The antigen bindi 	protein of claim 16 wherein the first residue of the light chain 

variable domain is a glu : mic acid instead of a glutamine, and wherein the first residue of the 

heavy chain variable domain is a glutamic acid instead of a glutamine. 

18. The anti en binding protein of claim 17, further comprising a glycine residue at the C- 

terminal end 	f said light chain variable domain. 

19. r e antigen binding protein of claim 10, wherein the antigen binding protein 

corn 	ses all six of the following amino acid sequences: SEQ ID NO: 368, SEQ ID NO: 174, 

S 0 ID NO: 180, SEQ ID NO: 158, SEQ ID NO: 162, and SEQ ID NO:164. 
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20. 	The antigen binding protein of claim 	10, wherein the antigen 	binding pro -in 

comprises: a CDRH1 comprising SEQ ID NO: 368, a CDRH2 comprising SEQ ID NO.  174, 

and a CDRH3 comprising SEQ ID NO: 180, and a CDRL1 comprising SEQ ID N • . 158, a 

CDRL2 comprising SEQ ID NO: 162, and a CDRL3 comprising SEQ ID NO: 164. 

21. 	The antigen binding protein of claim 19 comprising a light chain 	ariable domain 

comprising the amino acid sequence of SEQ ID NO:17, and a heavy ch- n variable domain 

comprising the amino acid sequence of SEQ ID NO:51. 

22. The antigen binding protein of claim 11, wherein the antige 	binding protein comprises 

all six of the following amino acid sequences: GFTFSSYW 	, SIKQDGSEKYYVDSVKG, 

DLVLMVYDIDYYYYGMDV, RSSQSLLHSNGYNYLD, LGS 	S and MQALQTPLT. 

23. The antigen binding protein of claim 11, wherein 	e antigen binding protein comprises: 

a CDRH1 comprising GFTFSSYWMS, a CDRH2 	prising SIKQDGSEKYYVDSVKG, and 

a 	CDRH3 	comprising 	DLVLMVYDIDY 	MDV, 	and 	a 	CDRL1 	comprising 

RSSQSLLHSNGYNYLD, a CDRL2 compri 	g LGSNRAS, and a CDRL3 comprising 

MQALQTPLT. 

24. 	The antigen binding protein 	claim 22 comprising a light chain variable domain 

comprising the amino acid sequenc 	of SEQ ID NO:461, and a heavy chain variable domain 

comprising the amino acid segue ce of SEQ ID NO:459. 

/ 

25. 	An antigen binding • otein comprising: 

a) a light ch: n variable domain comprising the amino acid sequence of SEQ ID 

NO:23, and a heavy 	am variable domain comprising the amino acid sequence of SEQ ID 

NO:49; or 

b) a ght chain variable domain comprising the amino acid sequence of SEQ ID 

NO:23, wher ' 	the first residue is a glutamic acid instead of a glutamine, and a heavy chain 

variable d•. 	ain comprising the amino acid sequence of SEQ ID NO:49, wherein the first 

residue 	a glutamic acid instead of a glutamine. 

26. 	The antigen binding protein of claim 25, further comprising a glycine residue at the C- 

)Irminal end of said light chain variable domain. 
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27. 	The antigen binding protein of any one of claims 6 to 26, further comprising: 

(a) the light chain constant sequence of SEQ ID NO: 156; 

(b) the light chain constant sequence of SEQ ID NO: 157; 

(c) the heavy chain constant sequence of SEQ ID NO: 154; 

(d) the heavy chain constant sequence of SEQ ID NO: 155; 

(e) the light chain constant sequence of SEQ ID NO: 156 and the hea 	chain constant 

sequence of SEQ ID NO: 154, 

(f) the light chain constant sequence of SEQ ID NO: 157 and the 	eavy chain constant 

sequence of SEQ ID NO: 154; 

(g) the light chain constant sequence of SEQ ID NO: 156 an. the heavy chain constant 

sequence of SEQ ID NO: 155; or 

(h) the light chain constant sequence of SEQ ID NO: 1 	and the heavy chain constant 

sequence of SEQ ID NO: 155. 

28. 	An isolated neutralizing human monoclonal - ntibody that binds to a human PCSK9 

protein comprising a heavy chain polypeptide co 	rising residue 1 to residue 115 of SEQ ID 

NO:298 and a light chain polypeptide comprisi 	residue 1 to 110 of SEQ ID NO:297. 

29. The antigen binding protein of an 	one of the preceding claims, wherein the antigen 

binding protein is an LDLR competitive/ eutralizing antigen binding protein. 
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30. The monoclonal antibody 	r fragment thereof or the antigen binding protein of any 

one of the preceding claims, 	herein the monoclonal antibody or fragment thereof or the 

antigen binding protein has 	least one of the following characteristics: 

(a) bins s to a PCSK9 variant that has a D374Y point mutation; 

(b) i s 	selected from the group consisting of a human antibody, a 

humanized antibod , a chimeric antibody, a monoclonal antibody, a polyclonal antibody, a 

multispecific anti,,ody, a recombinant antibody, an antigen-binding antibody fragment, a 

single chain a 	ibody, a diabody, a Fab fragment, an F(ab)2  fragment, an IgG1 antibody, an 

IgG2 antibo 	, and lgG3 antibody, and an IgG4 antibody; 

(c) binds to PCSK9 with a 1<d  that is smaller than 1 nM, is smaller than 

100 p 	, is smaller than 10 pM, or is smaller than 5 pM; or 

(d) can block the binding of D374Y PCSK9 to LDLR with an IC50  of less 

n 200 pM. 
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31. 	The monoclonal antibody or fragment thereof or the antigen binding protein of - 

one of the preceding claims that, when bound to human PCSK9: 

(a) binds to PCSK9 with the same Kd as a reference antibody; 

(b) inhibits binding of PCSK9 to LDLR with the same IC50  as said reference a 	ibody; or 

(c) cross-competes for binding with said reference antibody to PCSK9, 

wherein said reference antibody comprises a combination of light chain 	d heavy chain 

variable domain sequences selected from the group consisting of a I' ht chain variable 

domain having the sequence as set forth in SEQ ID NO: 10 and a 	eavy chain variable 

domain having the sequence set forth in SEQ ID NO: 72; a ligh chain variable domain 

having the sequence as set forth in SEQ ID NO: 12 and a he. 	chain variable domain 

having the sequence set forth in SEQ ID NO: 67; a light chair variable domain having the 

sequence set forth in SEQ ID NO: 17 and a heavy ch- 	variable domain having the 

sequence set forth in SEQ ID NO: 51; a light chain variab 	domain having the sequence set 

forth in SEQ ID NO: 23, and a heavy chain variable do 	ain having the sequence set forth in 

SEQ ID NO: 49; a light chain variable domain havin 	the sequence set forth in SEQ ID NO: 

35 and a heavy chain variable domain having th 	sequence set forth in SEQ ID NO: 79; a 

light chain variable domain having the sequen e set forth in SEQ ID NO: 461 and a heavy 

chain variable domain having the sequen 	set forth in SEQ ID NO: 459; a light chain 

variable domain having the sequence s t forth in SEQ ID NO: 465, and a heavy chain 

variable domain having the sequence 	t forth in SEQ ID NO: 463; and a light chain variable 

domain having the sequence set f rth in SEQ ID NO: 485 and a heavy chain variable 

domain having the sequence set 	rth in SEQ ID NO:483. 

32. 	A nucleic acid enco 	g the monoclonal antibody or fragment thereof or the antigen 

binding protein of any on 	of the preceding claims. 

33. 	A recombin 	t expression vector comprising the nucleic acid molecule according to 

claim 32. 

34. 	A ho 	cell comprising the vector of claim 33. 

35. 	hybridoma capable of producing the monoclonal antibody or fragment thereof or 

the 	tigen binding protein of claim 30. 

/ 
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36. A method of making the monoclonal antibody or fragment thereof or the antigen 

binding protein of any one of claims 1-31, comprising the step of preparing said monoclo 11 

antibody or fragment thereof or the antigen binding protein from a host cell that secrete 	aid 

monoclonal antibody or fragment thereof or antigen binding protein. 

37. A monoclonal antibody or fragment thereof or an antigen binding protein • roduced by 

the expression of recombinant DNA in the host cell of claim 34 or the hybrid°,  a of claim 35. 

38. The method of claim 36 or the monoclonal antibody or fragme t thereof or antigen 

binding protein of claim 37, wherein the host cell is selected from 	e group consisting of 

Chinese hamster ovary (CHO) cells, HeLa cells, baby hamster kidney (BHK) cells, monkey 

kidney cells (COS), human hepatocellular carcinoma cells, an• 	uman epithelial kidney 293 

cells. 

39. A pharmaceutical composition comprising at 	east one monoclonal antibody or 

fragment thereof or antigen binding protein accordin• to any one of claims 1 to 31, or 37 and 

a pharmaceutically acceptable excipient. 

40. The 	pharmaceutical 	composition 	•f 	claim 	39, 	wherein 	the 	pharmaceutical 

composition is administered prior to, con Arrent with, or subsequent to, the administration of 

at least one other therapeutic agent, 	herein optionally the other therapeutic agent is a 

statin. 

41. A kit for the treatment • cholesterol related disorders comprising the composition of 

claims 39 or 40. 

42. Use of the mon clonal antibody or fragment thereof or antigen binding protein of any 

one of claims 1 to 3 	or 37 in the manufacture of a medicament for treating or preventing a 

condition associatr • with an elevated serum cholesterol level in a subject. 

43. The 	se of claim 42, wherein the condition is selected from hypercholesterolemia, 

cardiovas ,, lar disease, metabolic syndrome, diabetes, stroke, and dyslipidemia. 
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44. An isolated neutralizing monoclonal antibody that binds to a PCSK9 protein 

comprising the amino acid sequence of SEQ ID NO: 1, wherein the neutralizing monoclon 

antibody comprises: 

a heavy chain polypeptide comprising the following complementarity determining rzgions 

(CDRs): a heavy chain CORI that is a CDR1 in SEQ ID NO: 49; a heavy chain CD " 2 that is 

a CDR2 in SEQ ID NO: 49; a heavy chain CDR3 that is a CDR3 in SEQ ID N'i: 49 and a 

light chain polypeptide comprising the following CDRs: a light chain CDR1 th. 	is a CDR1 in 

SEQ ID NO: 23; a light chain CDR2 that a CDR2 in SEQ ID NO: 23; and . ight chain CDR3 

that is a CDR3 in SEQ ID NO: 23. 

45. The isolated neutralizing monoclonal antibody of Claim 4 	wherein the monoclonal 

antibody is a LDLR competitive neutralizing antigen binding prot • in. 

46. A pharmaceutical composition comprising at least • e monoclonal antibody according 

to Claim 44, and a pharmaceutically acceptable excipient 

47. The isolated neutralizing monoclonal antib'dy of Claim 44, wherein the heavy chain 

polypeptide comprises all three of the followin 	amino acid sequences: SEQ ID NO: 308, 

SEQ ID NO: 175, and SEQ ID NO: 180. 

48. The isolated neutralizing mono onal antibody of Claim 44, wherein the heavy chain 

polypeptide comprises all three of t•e following amino acid sequences: SEQ ID NO: 368, 

SEQ ID NO: 175, and SEQ ID NO.  180. 

49. The isolated neutralying monoclonal antibody of Claim 44, wherein the light chain 

polypeptide comprises al 	hree of the following amino acid sequences: SEQ ID NO: 158, 

SEQ ID NO: 162, and 	EQ ID NO: 395. 

50. The isolat 	neutralizing monoclonal antibody of Claim 49, wherein the heavy chain 

polypeptide co prises all three of the following amino add sequences: SEQ ID NO: 308, 

SEQ ID NO.  75, and SEQ ID NO: 180. 

51. he isolated neutralizing monoclonal antibody of Claim 49, wherein the heavy chain 

poly eptide comprises all three of the following amino acid sequences: SEQ ID NO: 368, 

Q ID NO: 175, and SEQ ID NO: 180. 
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52. The isolated neutralizing monoclonal antibody of Claim 44, wherein the heavy chain 

polypeptide comprises SEQ ID NO:49 and the light chain polypeptide comprises SEQ I ►, 
NO: 23. 

53. The isolated neutralizing monoclonal antibody of Claim 44, wherein eac 	CDR is 

defined in accordance with the Kabat definition, the Chothia definition, the combi,ation of the 

Kabat definition and the Chothia definition, the AbM definition, or the cont. t definition of 

CDR. 

54. The isolated neutralizing monoclonal antibody of Claim 53, 	herein each CDR is 

defined in accordance with the CDR definition of Kabat. 

55. The isolated neutralizing monoclonal antibody of CI im 53, wherein each CDR is 

defined in accordance with the CDR definition of Chothia. 

56. The isolated neutralizing monoclonal antibo• 	of Claim 53, wherein each CDR is 

defined in accordance with the combination of the 	abat definition and the Chothia definition. 

57. The isolated neutralizing monoclona antibody of Claim 44, wherein the monoclonal 

antibody is human. 

58. The isolated neutralizing mo' oclonal antibody of Claim 44, wherein the monoclonal 

antibody is humanized. 

59. An isolated neutraliz g human monoclonal antibody that binds to a PCSK9 protein 

comprising: 

a heavy chain polypep • e comprising: 

the amino acid seq • nce of SEQ ID NO: 180; 

the amino acid s; .uence of SEQ ID NO: 175; and 

the amino aci. sequence of SEQ ID NO: 308; and 

a light chaff 	polypeptide comprising: 

the amin% acid sequence of SEQ ID NO: 395; 

the a , no acid sequence of SEQ ID NO: 162; and 

the : mino acid sequence of SEQ ID NO: 158. 
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60.  An isolated monoclonal antibody, wherein, when bound to human PCSK9, the 

monoclonal antibody binds to at least one of the following residues: S153, 1154, P155, R194, 

D238, A239, 1369, S372, D374, C375, T377, C378, F379, V380, or S381 of SEQ ID 	a:3, 

and wherein the monoclonal antibody inhibits binding of human PCSK9 to LDLR. 

61.  

binds 

The isolated monoclonal 

to at least 5153. 

antibody of claim 60, wherein the monocle al antibody 

62.  

binds 

The isolated monoclonal 

to at least 1154. 

antibody of claim 60, wherein the , onoclonal antibody 

63.  

binds 

The isolated monoclonal 

to at least P155. 

antibody of claim 60, wher n the monoclonal antibody 

64.  

binds 

The isolated monoclonal 

to at least T377. 

antibody of claim 6f, wherein the monoclonal antibody 

65.  

binds 

The isolated monoclonal 

to at least R194. 

antibody of laim 60, wherein the monoclonal antibody 

66.  

binds 

The isolated monoclonal 

to at least D238. 

antibody of claim 60, wherein the monoclonal antibody 

67.  

binds 

The isolated monoclonal 

to at least A239. 

antibody of claim 60, wherein the monoclonal antibody 

68.  

binds 

The isolated , onoclonal 

to at least l3. *. 

antibody of claim 60, wherein the monoclonal antibody 

69.  

binds 

The isolated monoclonal 

to 	east S372. 

antibody of claim 60, wherein the monoclonal antibody 

70.  

bi 

The isolated monoclonal 

to at least D374. 

antibody of claim 60, wherein the monoclonal antibody 
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71. The isolated monoclonal antibody of claim 60, wherein the monoclonal antibody 

binds to at least C375. 

72. The isolated monoclonal antibody of claim 60, wherein the monoclonal a 	ibody 

binds to at least C378. 

73. The isolated monoclonal antibody of claim 60, wherein the mon9‘nal antibody 

binds to at least F379. 

74. The isolated monoclonal antibody of claim 60, wherein tre monoclonal antibody 

binds to at least V380. 

75. The isolated monoclonal antibody of claim 60, 	erein the monoclonal antibody 

binds to at least S381. 

76. A pharmaceutical composition comprising 	e isolated monoclonal antibody of claim 

60. 

77. An isolated monoclonal antibody, 	herein, the isolated monoclonal antibody binds to 

at least two of the following residues-  S153, 1154, P155, R194, D238, A239, 1369, S372, 

D374, C375, T377, C378, F379, 	380, or S381 of SEQ ID NO:3, and wherein the 

monoclonal antibody inhibits bin• ng of human PCSK9 to LDLR. 

78. An isolated monoclonal antibody, wherein, the isolated monoclonal antibody binds to 

at least four of the foll7<iving residues: S153, 1154, P155, R194, D238, A239, 1369, S372, 

D374, C375, T377 	C378, F379, V380, or S381 of SEQ ID NO:3, and wherein the 

monoclonal anti 	y inhibits binding of human PCSK9 to LDLR. 
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WHAT IS CLAIMED IS: 

1. A monoclonal antibody or fragment thereof that competes for binding to human 

PCSK9 with: 

(a) an antibody comprising a heavy chain variable region of the amino acid sequence 

in SEQ ID NO: 49; and a light chain variable region of the amino acid sequence in 

SEQ ID NO: 23; or 

(b) an antibody comprising a heavy chain variable region of the amino acid sequence 

in SEQ ID NO: 67; and a light chain variable region of the amino acid sequence in 

SEQ ID NO: 12, 

and wherein said monoclonal antibody or fragment thereof is neutralizing in that an 

excess of said monoclonal antibody or fragment thereof is capable of reducing the 

quantity of human PCSK9 bound to LDLR in an in vitro competitive binding assay. 

2. The monoclonal antibody or fragment thereof of claim 1, wherein the monoclonal 

antibody or fragment thereof is 	capable 	of 	reducing 	the 	quantity 	of 	human 

PCSK9 bound to LDLR by at least about 80% in an in vitro competitive binding 

assay. 

3. An isolated monoclonal antibody, wherein, when bound to human PCSK9, the 

monoclonal antibody binds to at least one of the following residues: S153, 1154, 

P155, R194, D238, A239, 1369, S372, D374, C375, T377, C378, F379, V380, or 

S381 of SEQ ID NO:3, and wherein the monoclonal antibody blocks binding of 

human PCSK9 to LDLR. 

4. The isolated monoclonal antibody of claim 3, wherein the monoclonal antibody binds 

to at least S153. 

5. The isolated monoclonal antibody of claim 3, wherein the monoclonal antibody binds 

to at least 1154. 

6. The isolated monoclonal antibody of claim 3, wherein the monoclonal antibody binds 

to at least P155. 
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7. The isolated monoclonal 

to at least T377. 

antibody of claim 3, wherein the monoclonal antibody binds 

8. The isolated monoclonal 

to at least R194. 

antibody of claim 3, wherein the monoclonal antibody binds 

9. The isolated monoclonal 

to at least D238. 

antibody of claim 3, wherein the monoclonal antibody binds 

10. The isolated monoclonal 

to at least A239. 

antibody of claim 3, wherein the monoclonal antibody binds 

11. The isolated monoclonal 

to at least 1369. 

antibody of claim 3, wherein the monoclonal antibody binds 

12. The isolated monoclonal 

to at least S372. 

antibody of claim 3, wherein the monoclonal antibody binds 

13. The isolated monoclonal 

to at least D374. 

antibody of claim 3, wherein the monoclonal antibody binds 

14. The isolated monoclonal 

to at least C375. 

antibody of claim 3, wherein the monoclonal antibody binds 

15. The isolated monoclonal 

to at least C378. 

antibody of claim 3, wherein the monoclonal antibody binds 

16. The isolated monoclonal 

to at least F379. 

antibody of claim 3, wherein the monoclonal antibody binds 

17. The isolated monoclonal 

to at least V380. 

antibody of claim 3, wherein the monoclonal antibody binds 

18. The isolated monoclonal 

to at least S381. 

antibody of claim 3, wherein the monoclonal antibody binds 
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19.  The 	isolated 	monoclonal antibody of claim 	3, wherein the isolated 	monoclonal 

antibody binds to at least two of the following residues: S153, 1154, P155, R194, 

D238, A239, 1369, S372, D374, C375, T377, C378, F379, V380, or S381 of SEQ ID 

NO:3. 

20.  The isolated 	monoclonal antibody of claim 	3, wherein the isolated 	monoclonal 

antibody binds to at least four of the following residues: S153, 1154, P155, R194, 

D238, A239, 1369, S372, D374, C375, T377, C378, F379, V380, or S381 of SEQ ID 

NO:3. 

21.  The isolated monoclonal antibody of claim 3, wherein the monoclonal antibody blocks 

binding of PCSK9 to LDLR by at least 80%. 

22.  The isolated monoclonal antibody of claim 19, wherein the monoclonal antibody 

blocks binding of PCSK9 to LDLR by at least 80%. 

23.  The isolated monoclonal antibody of claim 20, wherein the monoclonal antibody 

blocks binding of PCSK9 to LDLR by at least 80%. 

24.  A monoclonal antibody or fragment thereof that specifically binds to human PCSK9 

and is neutralizing in that an excess of said antigen binding protein is capable of 

reducing the quantity of human PCSK9 bound to LDLR in an in vitro competitive 

binding 	assay, 	said 	monoclonal 	antibody 	or 	fragment 	thereof 	comprising 	a 

combination of a light chain variable domain and a heavy chain variable domain 

selected from the group of combinations consisting of: 

a light chain variable domain having a sequence with at least 90% identity to SEQ ID 

NO: 9 and a heavy chain variable domain having a sequence with at least 90% 

identity to SEQ ID NO: 71; 

a light chain variable domain having a sequence with at least 90% identity to SEQ ID 

NO: 10 and a heavy chain variable domain having a sequence with at least 90% 

identity to SEQ ID NO: 72; 

a light chain variable domain having a sequence with at least 90% identity to SEQ ID 

NO: 12 and a heavy chain variable domain having a sequence with at least 90% 

identity to SEQ ID NO: 67; 

508 



a light chain variable domain having a sequence with at least 90% identity to SEQ ID 

NO: 13 and a heavy chain 

identity to SEQ ID NO: 87; 

a light chain variable domain 

variable domain having 

having a sequence with 

a 

at 

sequence 

least 90% 

with at 

identity 

least 90% 

to SEQ ID 

NO: 16 and a heavy chain 

identity to SEQ ID NO: 52; 

a light chain variable domain 

variable domain having 

having a sequence with 

a 

at 

sequence 

least 90% 

with at 

identity 

least 90% 

to SEQ ID 

NO: 17 and a heavy chain 

identity to SEQ ID NO: 51; 

a light chain variable domain 

variable domain having 

having a sequence with 

a 

at 

sequence 

least 90% 

with at 

identity 

least 90% 

to SEQ ID 

NO: 20 and a heavy chain 

identity to SEQ ID NO: 54; 

a light chain variable domain 

variable domain having 

having a sequence with 

a 

at 

sequence 

least 90% 

with at 

identity 

least 90% 

to SEQ ID 

NO: 21 and a heavy chain 

identity to SEQ ID NO: 55; 

a light chain variable domain 

variable domain having 

having a sequence with 

a 

at 

sequence 

least 90% 

with at 

identity 

least 90% 

to SEQ ID 

NO: 22 and a heavy chain 

identity to SEQ ID NO: 56; 

a light chain variable domain 

variable domain having 

having a sequence with 

a 

at 

sequence 

least 90% 

with at 

identity 

least 90% 

to SEQ ID 

NO: 23, and a heavy chain 

identity to SEQ ID NO: 49; 

a light chain variable domain 

variable domain having 

having a sequence with 

a 

at 

sequence 

least 90% 

with at 

identity 

least 90% 

to SEQ ID 

NO: 24 and a heavy chain 

identity to SEQ ID NO: 57; 

a light chain variable domain 

variable domain having 

having a sequence with 

a 

at 

sequence 

least 90% 

with at 

identity 

least 90% 

to SEQ ID 

NO: 26 and a heavy chain 

identity to SEQ ID NO: 50; 

a light chain variable domain 

variable domain having 

having a sequence with 

a 

at 

sequence 

least 90% 

with at 

identity 

least 90% 

to SEQ ID 

NO: 30 and a heavy chain 

identity to SEQ ID NO: 64; 

a light chain variable domain 

variable domain having 

having a sequence with 

a 

at 

sequence 

least 90% 

with at 

identity 

least 90% 

to SEQ ID 

NO: 31 and a heavy chain 

identity to SEQ ID NO: 62; 

variable domain having a sequence with at least 90% 
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a light chain variable domain having a sequence with at least 90% identity to SEQ ID 

NO: 33 and a heavy chain 

identity to SEQ ID NO: 65; 

a light chain variable domain 

variable 

having 

domain having 

a sequence with 

a 

at 

sequence 

least 90% 

with at 

identity 

least 90% 

to SEQ ID 

NO: 35 and a heavy chain 

identity to SEQ ID NO: 79; 

a light chain variable domain 

variable 

having 

domain having 

a sequence with 

a 

at 

sequence 

least 90% 

with at 

identity 

least 90% 

to SEQ ID 

NO: 36 and a heavy chain 

identity to SEQ ID NO: 80; 

a light chain variable domain 

variable 

having 

domain having 

a sequence with 

a 

at 

sequence 

least 90% 

with at 

identity 

least 90% 

to SEQ ID 

NO: 37 and a heavy chain 

identity to SEQ ID NO: 76; 

a light chain variable domain 

variable 

having 

domain having 

a sequence with 

a 

at 

sequence 

least 90% 

with at 

identity 

least 90% 

to SEQ ID 

NO: 38 and a heavy chain 

identity to SEQ ID NO: 77; 

a light chain variable domain 

variable 

having 

domain having 

a sequence with 

a 

at 

sequence 

least 90% 

with at 

identity 

least 90% 

to SEQ ID 

NO: 39 and a heavy chain 

identity to SEQ ID NO: 78; 

a light chain variable domain 

variable 

having 

domain having 

a sequence with 

a 

at 

sequence 

least 90% 

with at 

identity 

least 90% 

to SEQ ID 

NO: 40 and a heavy chain 

identity to SEQ ID NO: 83; 

a light chain variable domain 

variable 

having 

domain having 

a sequence with 

a 

at 

sequence 

least 90% 

with at 

identity 

least 90% 

to SEQ ID 

NO: 461 and a heavy chain 

identity to SEQ ID NO: 459; 

a light chain variable domain 

variable 

having 

domain having 

a sequence with 

a 

at 

sequence 

least 90% 

with at 

identity 

least 90% 

to SEQ ID 

NO: 465, and a heavy chain 

identity to SEQ ID NO: 463; 

a light chain variable domain 

variable 

having 

domain having 

a sequence with 

a 

at 

sequence 

least 90% 

with at 

identity 

least 90% 

to SEQ ID 

NO: 473 and a heavy chain 

identity to SEQ ID NO:471; 

a light chain variable domain 

variable 

having 

domain having 

a sequence with 

a 

at 

sequence 

least 90% 

with at 

identity 

least 90% 

to SEQ ID 

NO: 477 and a heavy chain variable domain having a sequence with at least 90% 

identity to SEQ ID NO:475; and 
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a light chain variable domain having a sequence with at least 90% identity to SEQ ID 

NO: 485 and a heavy chain variable domain having a sequence with at least 90% 

identity to SEQ ID NO:483. 

25.  The monoclonal antibody or fragment thereof of Claim 24, wherein the light chain 

variable domain and the heavy chain variable domain are selected from the group of 

combinations consisting of: 	a light chain variable domain having the sequence set 

forth in SEQ ID NO: 10 and a heavy chain variable domain having the sequence set 

forth in SEQ ID NO: 72; a light chain variable domain having the sequence set forth 

in SEQ ID NO: 12 and a heavy chain variable domain having the sequence set forth 

in SEQ ID NO: 67; a light chain variable domain having the sequence set forth in 

SEQ ID NO: 17 and a heavy chain variable domain having the sequence set forth in 

SEQ ID NO: 51; a light chain variable domain having the sequence set forth in SEQ 

ID NO: 23, and a heavy chain variable domain having the sequence set forth in SEQ 

ID NO: 49; a light chain variable domain having the sequence set forth in SEQ ID 

NO: 35 and a heavy chain variable domain having the sequence set forth in SEQ ID 

NO: 79; a light chain variable domain having the sequence set forth in SEQ ID NO: 

461 and a heavy chain variable domain having the sequence set forth in SEQ ID NO: 

459; and a light chain variable domain having the sequence set forth in SEQ ID NO: 

465, and a heavy chain variable domain having the sequence set forth in SEQ ID 

NO: 463; a light chain variable domain having the sequence set forth in SEQ ID NO: 

485 and a heavy chain variable domain having the sequence set forth in SEQ ID 

NO:483, wherein the antigen binding protein specifically binds to the PCSK9. 

26.  A 	monoclonal 	antibody or fragment thereof, 	wherein 	said 	monoclonal 	antibody 

comprises: 

(a) a light chain variable domain comprising the amino acid sequence of SEQ ID 

NO: 23, and a heavy chain variable domain comprising the amino acid sequence of 

SEQ ID NO: 49; or 

(b) a light chain variable domain comprising the amino acid sequence of SEQ ID 

NO: 23, wherein the first residue is a glutamic acid instead of a glutamine, and a 

heavy chain variable domain comprising the amino acid sequence of SEQ ID NO: 49, 

wherein the first residue is a glutamic acid instead of a glutamine. 
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27.  A monoclonal antibody or fragment thereof that specifically binds to human PCSK9 

and is neutralizing in that an excess of said monoclonal antibody or fragment thereof 

is capable of reducing the quantity of human PCSK9 bound to LDLR in an in vitro 

competitive binding assay, said monoclonal antibody or fragment thereof comprising 

a heavy chain complementarity determining region (CDR) of the CDRH1 sequence in 

SEQ ID NO: 51, a CDRH2 of the CDRH2 sequence in SEQ ID NO: 51, and a CDRH3 

of the CDRH3 sequence in SEQ ID NO: 51, and a light chain CDRL1 of the CDRL1 

sequence in SEQ ID NO: 17, a CDRL2 of the CDRL2 sequence in SEQ ID NO: 17, 

and a CDRL3 of the CDRL3 sequence in SEQ ID NO: 17. 

28.  A monoclonal antibody or fragment thereof that specifically binds to human PCSK9 

and is neutralizing in that an excess of said monoclonal antibody or fragment thereof 

is capable of reducing the quantity of human PCSK9 bound to LDLR in an in vitro 

competitive binding assay, said monoclonal antibody or fragment thereof comprising 

a heavy chain complementarity determining region (CDR) of the CDRH1 sequence in 

SEQ ID NO: 459, a CDRH2 of the CDRH2 sequence in SEQ ID NO: 459, and a 

CDRH3 of the CDRH3 sequence in SEQ ID NO: 459, and a light chain CDRL1 of the 

CDRL1 sequence in SEQ ID NO: 461, a CDRL2 of the CDRL2 sequence in SEQ ID 

NO: 461, and a CDRL3 of the CDRL3 sequence in SEQ ID NO: 461. 

29.  A monoclonal antibody or fragment thereof that specifically binds to human PCSK9 

and is neutralizing in that an excess of said monoclonal antibody or fragment thereof 

is capable of reducing the quantity of human PCSK9 bound to LDLR in an in vitro 

competitive binding assay, said monoclonal antibody or fragment thereof comprising 

a heavy chain complementarity determining region (CDR) of the CDRH1 sequence in 

SEQ ID NO: 49, a CDRH2 of the CDRH2 sequence in SEQ ID NO: 49, and a CDRH3 

of the CDRH3 sequence in SEQ ID NO: 49, and a light chain CDRL1 of the CDRL1 

sequence in SEQ ID NO: 23, a CDRL2 of the CDRL2 sequence in SEQ ID NO: 23, 

and a CDRL3 of the CDRL3 sequence in SEQ ID NO: 23. 

30.  The monoclonal antibody or fragment thereof of claim 29, wherein the monoclonal 

antibody or fragment thereof comprises all six of the following amino acid sequences: 

SEQ ID NO: 308, SEQ ID NO: 175, SEQ ID NO: 180, SEQ ID NO: 158, SEQ ID NO: 

162, and SEQ ID NO: 395. 
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31.  The monoclonal antibody or fragment thereof of claim 29, wherein the monoclonal 

antibody or fragment thereof comprises all six of the following amino acid sequences: 

SEQ ID NO: 368, SEQ ID NO: 175, SEQ ID NO: 180, SEQ ID NO: 158, SEQ ID NO: 

162, and SEQ ID NO: 395. 

32.  The monoclonal antibody or fragment thereof of claim 29, wherein the monoclonal 

antibody or fragment thereof comprises: a CDRH1 comprising SEQ ID NO: 308, a 

CDRH2 comprising SEQ ID NO: 175, and a CDRH3 comprising SEQ ID NO: 180, 

and a CDRL1 comprising SEQ ID NO: 158, a CDRL2 comprising SEQ ID NO: 162, 

and a CDRL3 comprising SEQ ID NO: 395. 

33.  The monoclonal antibody or fragment thereof of claim 29, wherein the monoclonal 

antibody or fragment thereof comprises: a CDRH1 comprising SEQ ID NO: 368, a 

CDRH2 comprising SEQ ID NO: 175, and a CDRH3 comprising SEQ ID NO: 180, 

and a CDRL1 comprising SEQ ID NO: 158, a CDRL2 comprising SEQ ID NO: 162, 

and a CDRL3 comprising SEQ ID NO: 395. 

34.  The monoclonal antibody or fragment thereof of claim 29 comprising a light chain 

variable domain comprising the amino acid sequence of SEQ ID NO:23, and a heavy 

chain variable domain comprising the amino acid sequence of SEQ ID NO:49. 

35.  The monoclonal antibody or fragment thereof of claim 34 wherein the first residue of 

the light chain variable domain is a glutamic acid instead of a glutamine, and wherein 

the first residue of the heavy chain variable domain is a glutamic acid instead of a 

glutamine. 

36.  The monoclonal antibody or fragment thereof of claim 35, further comprising a 

glycine residue at the C-terminal end of said light chain variable domain. 

37.  The monoclonal antibody or fragment thereof of claim 27, wherein the monoclonal 

antibody or fragment thereof comprises all six of the following amino acid sequences: 

SEQ ID NO: 368, SEQ ID NO: 174, SEQ ID NO: 180, SEQ ID NO: 158, SEQ ID NO: 

162, and SEQ ID NO:164. 
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38.  The monoclonal antibody or fragment thereof of claim 27, wherein the monoclonal 

antibody or fragment thereof comprises: a CDRH1 comprising SEQ ID NO: 368, a 

CDRH2 comprising SEQ ID NO: 174, and a CDRH3 comprising SEQ ID NO: 180, 

and a CDRL1 comprising SEQ ID NO: 158, a CDRL2 comprising SEQ ID NO: 162, 

and a CDRL3 comprising SEQ ID NO: 164. 

39.  The monoclonal antibody or fragment thereof of claim 37 comprising a light chain 

variable domain comprising the amino acid sequence of SEQ ID NO:17, and a heavy 

chain variable domain comprising the amino acid sequence of SEQ ID NO:51. 

40.  The monoclonal antibody or fragment thereof of claim 28, wherein the monoclonal 

antibody or fragment thereof comprises all six of the following amino acid sequences: 

GFTFSSYWMS, 	SIKQDGSEKYYVDSVKG, 	DLVLMVYDIDYYYYGMDV, 

RSSQSLLHSNGYNYLD, LGSNRAS and MQALQTPLT. 

41.  The monoclonal antibody or fragment thereof of claim 28, wherein the monoclonal 

antibody or fragment thereof comprises: a CDRH1 comprising GFTFSSYWMS, a 

CDRH2 	comprising 	SIKQDGSEKYYVDSVKG, 	and 	a 	CDRH3 	comprising 

DLVLMVYDIDYYYYGMDV, and a CDRL1 comprising RSSQSLLHSNGYNYLD, a 

CDRL2 comprising LGSNRAS, and a CDRL3 comprising MQALQTPLT. 

42.  The monoclonal antibody or fragment thereof of claim 28 comprising a light chain 

variable domain comprising the amino acid sequence of SEQ ID NO:461, and a 

heavy chain variable domain comprising the amino acid sequence of SEQ ID 

NO:459. 

43.  An isolated monoclonal antibody or fragment thereof that binds to a human PCSK9 

protein comprising a heavy chain polypeptide comprising residue 1 to residue 115 of 

SEQ ID NO:298 and a light chain polypeptide comprising residue 1 to 110 of SEQ ID 

NO:297. 

44.  The monoclonal antibody or fragment thereof of any one of claims 24 to 43, further 

comprising: 

(a) the light chain constant sequence of SEQ ID NO: 156; 

(b) the light chain constant sequence of SEQ ID NO: 157; 
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(c) the heavy chain constant sequence of SEQ ID NO: 154; 

(d) the heavy chain constant sequence of SEQ ID NO: 155; 

(e) the light chain constant sequence of SEQ ID NO: 156 and the heavy chain 

constant sequence of SEQ ID NO: 154, 

(f) the light chain constant sequence of SEQ ID NO: 157 and the heavy chain 

constant sequence of SEQ ID NO: 154; 

(g) the light chain constant sequence of SEQ ID NO: 156 and the heavy chain 

constant sequence of SEQ ID NO: 155; or 

(h) the light chain constant sequence of SEQ ID NO: 157 and the heavy chain 

constant sequence of SEQ ID NO: 155. 

45. The monoclonal antibody or fragment thereof of any one of the preceding claims, 

wherein the 	monoclonal 	antibody or fragment thereof is an LDLR competitive 

neutralizing monoclonal antibody or fragment thereof. 

46. The monoclonal antibody or fragment thereof of any one of the preceding claims, 

wherein the monoclonal antibody or fragment thereof has at least one of the following 

characteristics: 

(a) binds to a PCSK9 variant that has a D374Y point mutation; 

(b) is selected from the group consisting of a human antibody, a humanized 

antibody, a chimeric antibody, a multispecific antibody, a recombinant antibody, a 

single chain antibody, a diabody, a Fab fragment, an F(ab)2  fragment, an IgG1 

antibody, an IgG2 antibody, and IgG3 antibody, and an IgG4 antibody; 

(c) binds to PCSK9 with a Kd that is smaller than 1 nM, is smaller than 100 pM, is 

smaller than 10 pM, or is smaller than 5 pM; or 

(d) can block the binding of D374Y PCSK9 to LDLR with an 1050  of less than 200 

pM. 

47. The monoclonal antibody or fragment thereof of any one of the preceding claims that, 

when bound to human PCSK9: 

(a) binds to PCSK9 with the same Kd as a reference antibody; 

(b) inhibits binding of 	PCSK9 to LDLR with the same 1050  as said reference 

antibody; or 

(c) cross-competes for binding with said reference antibody to PCSK9, 
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wherein said reference antibody comprises a combination of light chain and heavy 

chain variable domain sequences selected from the group consisting of a light chain 

variable domain having the sequence as set forth in SEQ ID NO: 10 and a heavy 

chain variable domain having the sequence set forth in SEQ ID NO: 72; a light chain 

variable domain having the sequence as set forth in SEQ ID NO: 12 and a heavy 

chain variable domain having the sequence set forth in SEQ ID NO: 67; a light chain 

variable domain having the sequence set forth in SEQ ID NO: 17 and a heavy chain 

variable domain having the sequence set forth in SEQ ID NO: 51; a light chain 

variable domain having the sequence set forth in SEQ ID NO: 23, and a heavy chain 

variable domain having the sequence set forth in SEQ ID NO: 49; a light chain 

variable domain having the sequence set forth in SEQ ID NO: 35 and a heavy chain 

variable domain having the sequence set forth in SEQ ID NO: 79; a light chain 

variable domain having the sequence set forth in SEQ ID NO: 461 and a heavy chain 

variable domain having the sequence set forth in SEQ ID NO: 459; a light chain 

variable domain having the sequence set forth in SEQ ID NO: 465, and a heavy 

chain variable domain having the sequence set forth in SEQ ID NO: 463; and a light 

chain variable domain having the sequence set forth in SEQ ID NO: 485 and a heavy 

chain variable domain having the sequence set forth in SEQ ID NO:483. 

48.  A nucleic acid encoding the monoclonal antibody or fragment thereof of any one of 

the preceding claims. 

49.  A recombinant expression vector comprising the nucleic acid molecule according to 

claim 48. 

50.  A host cell comprising the vector of claim 49. 

51.  A hybridoma capable of producing the monoclonal antibody or fragment thereof of 

claim 47. 

52.  A method of making the monoclonal antibody or fragment thereof of any one of 

claims 1-47, comprising the step of preparing said monoclonal antibody or fragment 

thereof from a host cell that secretes said monoclonal antibody or fragment thereof. 
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53.  A 	monoclonal 	antibody 	or fragment 	thereof 	produced 	by 	the 	expression 	of 

recombinant DNA in the host cell of claim 50 or the hybridoma of claim 51. 

54.  The method of claim 52 or the monoclonal antibody or fragment thereof or antigen 

binding 	protein 	of claim 	53, 	wherein the 	host cell 	is selected from 	the group 

consisting of Chinese hamster ovary (CHO) cells, HeLa cells, baby hamster kidney 

(BHK) cells, monkey kidney cells (COS), human hepatocellular carcinoma cells, and 

human epithelial kidney 293 cells. 

55.  A pharmaceutical composition comprising at least one monoclonal antibody or 

fragment 	thereof 	according 	to 	any 	one 	of 	claims 	1 	to 	47, 	or 	53 	and 	a 

pharmaceutically acceptable excipient. 

56.  The 	pharmaceutical 	composition 	of 	claim 	55, 	wherein 	the 	pharmaceutical 

composition is to be administered prior to, concurrent with, or subsequent to, the 

administration of at least one other therapeutic agent, wherein optionally the other 

therapeutic agent is a statin. 

57.  A kit for the treatment of cholesterol related disorders comprising the composition of 

claims 55 or 56. 

58.  Use of the monoclonal antibody or fragment thereof of any one of claims 1 to 47 or 

53 in the manufacture of a medicament for treating or preventing a condition selected 

from hypercholesterolemia, cardiovascular disease, metabolic syndrome, diabetes, 

stroke, and dyslipidemia. 

59.  The monoclonal antibody or fragment thereof of any one of claims 27 to 29, wherein 

each CDR is defined in accordance with the Kabat definition, the Chothia definition, 

the combination of the Kabat definition and the Chothia definition, the AbM definition, 

or the contact definition of CDR. 

60.  The monoclonal antibody or fragment thereof of Claim 59, wherein each CDR is 

defined in accordance with the CDR definition of Kabat. 
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61.  The monoclonal antibody or fragment thereof of Claim 

defined in accordance with the CDR definition of Chothia. 

59, wherein each CDR is 

62.  The monoclonal antibody or fragment thereof of Claim 

defined in accordance with the combination of the Kabat 

definition. 

59, wherein each 

definition and the 

CDR is 

Chothia 

63.  An isolated neutralizing human monoclonal antibody that 

comprising: 

a heavy chain polypeptide comprising: 

the amino acid sequence of SEQ ID NO: 180; 

the amino acid sequence of SEQ ID NO: 175; and 

the amino acid sequence of SEQ ID NO: 308; and 

a light chain polypeptide comprising: 

the amino acid sequence of SEQ ID NO: 395; 

the amino acid sequence of SEQ ID NO: 162; and 

the amino acid sequence of SEQ ID NO: 158. 

binds to a PCSK9 protein 
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